INFORMATION REGARDING EMF FROM HEALTH ORGANIZATIONS
AROUND THE WORLD
U.S. National Cancer Institute - Electric and Magnetic fields Associated with the Use of Electric Power
https://www.cancer.gov/about-cancer/causes-prevention/risk/myths
•

“Do power lines cause cancer?
No, not according to the best studies completed so far. Power lines emit both electric and
magnetic energy. The electric energy emitted by power lines is easily shielded or weakened by
walls and other objects. The magnetic energy emitted by power lines is a low-frequency form of
radiation that does not damage genes.”

https://www.cancer.gov/about-cancer/causes-prevention/risk/radiation/electromagnetic-fields-factsheet
•

“No mechanism by which ELF-EMFs or radiofrequency radiation could cause cancer has been
identified.”

•

“Studies of animals have not provided any indications that exposure to ELF-EMFs is associated
with cancer.”

•

“Numerous epidemiologic studies and comprehensive reviews of the scientific literature have
evaluated possible associations between exposure to non-ionizing EMFs and risk of cancer in
children. (Magnetic fields are the component of non-ionizing EMFs that are usually studied in
relation to their possible health effects.) Most of the research has focused
on leukemia and brain tumors, the two most common cancers in children. Studies have
examined associations of these cancers with living near power lines, with magnetic fields in the
home, and with exposure of parents to high levels of magnetic fields in the workplace. No
consistent evidence for an association between any source of non-ionizing EMF and cancer has
been found.”

American Cancer Society – Power Lines, Electrical Devices and Extremely Low Frequency Radiation
https://www.cancer.org/healthy/cancer-causes/radiation-exposure/extremely-low-frequencyradiation.html
•

“People who are concerned about ELF radiation exposure from high-power electrical lines
should keep in mind that the intensity of any exposure goes down significantly as you get farther
away from the source. On the ground, the strength of the electromagnetic field is highest
directly under the power line. As you get farther away, you are exposed to less and less, with
the level eventually matching normal home background levels. The electromagnetic field
directly under a power line is typically in the range of what you could be exposed to when using
certain household appliances.”
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Health Canada – Power lines and electrical products: Extremely low frequency electric and magnetic
fields
https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/everyday-things-emitradiation/power-lines-electrical-appliances.html
•

“The potential health effects of extremely low frequency EMF has been studied extensively.
While some people are concerned that long term exposure to extremely low frequency EMF
may cause cancer, the scientific evidence does not support such claims.”

World Health Organization – Radiation: Electromagnetic Fields
https://www.who.int/news-room/questions-and-answers/item/radiation-electromagnetic-fields
•

“In the area of biological effects and medical applications of non-ionizing radiation
approximately 25,000 articles have been published over the past 30 years. Despite the feeling of
some people that more research needs to be done, scientific knowledge in this area is now more
extensive than for most chemicals. Based on a recent in-depth review of the scientific literature,
the WHO concluded that current evidence does not confirm the existence of any health
consequences from exposure to low level electromagnetic fields.”
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Power Lines, Electrical Devices and
Extremely Low Frequency Radiation
What is extremely low frequency (ELF) radiation?
Radiation is the emission or sending out of energy from any source. X-rays are an
example of radiation, but so is the light that comes from the sun and the heat that is
constantly coming off our bodies.
When talking about radiation and cancer, many people think of specific kinds of
radiation such as x-rays or the radiation in nuclear reactors. But these are not the only
types of radiation that concern us when we think about radiation risks to human health.
Radiation exists across a spectrum from very high-energy (also referred to as highfrequency) radiation to very low-energy (or low-frequency) radiation. This is sometimes
referred to as the electromagnetic spectrum.
Examples of high-energy radiation include x-rays and gamma rays. They, as well as
some higher energy ultraviolet (UV) rays, are classified as ionizing radiation, which
means that they have enough energy to remove an electron from (ionize) an atom.
Ionizing radiation can damage the DNA inside cells, which can lead to mutations and
the uncontrolled cell growth we know as cancer.
Extremely low frequency (ELF) radiation is at the low-energy end of the electromagnetic
spectrum and is a type of non-ionizing radiation. Non-ionizing radiation has enough
energy to move atoms around or make them vibrate, but not enough to directly damage
DNA. ELF radiation has even lower energy than other types of non-ionizing radiation
like radiofrequency radiation, visible light, and infrared.
With most types of radiation, the electric and magnetic fields are coupled. Because they
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act as one, they are considered together as an electromagnetic field (EMF). But with
ELF radiation, the magnetic field and the electrical field can exist and act independently,
so they are often studied separately. Typically, we use the term “magnetic field” to
indicate ELF radiation from a magnetic field, while we use “electric field” to mean ELF
radiation from an electric field.
The possible link between electromagnetic fields and cancer has been a subject of
controversy for several decades. It's not clear exactly how electromagnetic fields, a form
of low-energy, non-ionizing radiation, can increase cancer risk. Plus, because we are all
exposed to different amounts of these fields at different times, the issue has been hard
to study.

Electric and magnetic fields
All radiation on the electromagnetic spectrum is produced by the interactions of 2
forces, referred to as fields. Radiation has both an electric field and a magnetic field.
Electric fields are the forces acting on charged particles (parts of atoms), like electrons
or protons, which cause them to move. Electric current is simply the flow of electrons
produced by an electric field. The strength of an electric field is often expressed as volts
per meter (V/m) or, for stronger fields, as kilovolts per meter (kV/m), where a kilovolt is
1000 volts.
A magnetic field is created when charged particles are in motion. The strength of a
magnetic field can be expressed in many different units, including tesla (T), microtesla
(µT or one millionth of a tesla), and gauss (G), where one G equals 100 µT.

How are people exposed to ELF radiation?
Generating, transmitting, distributing, and using electricity all expose people to ELF
radiation. Power lines, household wiring, and any device that uses electricity can
generate ELF radiation. Thus any electric device, from refrigerators and vacuum
cleaners to televisions and computer monitors (when they are on) are sources of ELF
radiation. Even electric blankets expose people to ELF radiation.
How much electromagnetic radiation you are exposed to depends on the strength of the
electromagnetic field, your distance from the source of the field, and the length of time
you are exposed. The highest exposure occurs when the person is very close to a
source putting out a strong field and stays there for a long period.
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Does ELF radiation cause cancer?
Researchers use 2 main types of studies to try to figure out if something causes cancer.
●

●

Lab studies: In lab studies, animals are exposed to different levels of the
substance (sometimes at extremely high levels) to see if this exposure causes
tumors or other health problems. Researchers might also expose normal human
cells in a lab dish to see if this causes the types of changes that are seen in cancer
cells. It’s not always clear that the results from these types of studies directly apply
to humans, but lab studies are a good way to find out if an exposure might possibly
cause cancer.
Studies in people: Other types of studies look at cancer rates in different groups of
people. Such a study might compare the cancer rate in an exposed group to the
rate in a group with lower exposures, or to a group not exposed at all. Sometimes
the exposed group’s cancer rate is compared to the cancer rate in the general
population. But it can be hard to know what the results of these studies mean,
because many other factors might affect the results. For example, people are
typically exposed to many substances other than the one being studied, and these
other exposures could affect the results.

In most cases neither type of study provides conclusive evidence on its own, so
researchers usually look at both lab-based and human studies when trying to figure out
if something can cause cancer.
Studies in the lab
Several large studies have looked at the possible effects of ELF magnetic fields on
cancer in rats and mice. These studies expose the animals to magnetic fields much
stronger than what people are normally exposed to at home, with fields ranging from 2
to 5000 microtesla (µT). Most of these studies have found no increase in the risk of any
type of cancer. In fact, the risk of some types of cancer was actually lower in the
animals exposed to the ELF radiation. One study did show an increased risk of tumors
that start in thyroid cells, called C-cells, in male rats at some exposures. This increased
risk was not seen in female rats or in mice, and was not seen at the highest field
strength. These inconsistencies, and the fact that these findings were not consistently
seen in the other studies, make it hard for scientists to conclude that the observed
increased risk of tumors is from the ELF radiation.
Other studies in mice and rats have looked specifically for increases in leukemia and
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lymphoma as a result of exposure to ELF radiation, but these studies have also not
found a link.
Studies in people
Studying the effects of ELF radiation in people can be hard, for many reasons:
Exposure to ELF radiation is very common, so it’s not possible to compare people who
are exposed with people who aren’t exposed. Instead, studies try to compare people
exposed at higher levels with people exposed at lower levels.
It is very hard to determine how much ELF radiation a person has been exposed to,
especially over a long period. As far as we know, the effects of ELF radiation do not add
up over time, and there is no test that can measure how much exposure a person has
had.
Researchers can get a snapshot of ELF exposures by having a person wear a device
that records their exposure levels over hours or days. Or, researchers can measure the
magnetic or electrical field strength in a person’s home or workplace settings.
Other options include estimating exposure based on the wiring configuration of
someone’s workplace/home or on its distance from power lines. But these methods
result in exposure estimates that have a lot of uncertainty and that can produce biased
estimates of total exposure. They typically do not account for a person’s ELF exposures
while in other places, they don’t measure ELF exposures in every location that person
has ever lived or worked over their lifetime. As a result, there are no good ways to
accurately estimate someone’s long-term exposure, which is what matters most when
looking for possible effects on cancer risk.
In children
●

A number of studies have looked at a possible link between ELF radiation from
magnetic fields in the home and childhood leukemia1, with mixed results. Still,
when the findings from these studies are combined, a small increase in risk is seen
for children at the highest exposure levels compared to those with the lowest
exposure levels. Studies looking at the effect of ELF electric fields on childhood
leukemia have not found a link.

Studies have generally not found any strong links between ELF electric or magnetic
fields and other types of childhood cancers.
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In adults
Although several studies have looked at possible links between ELF exposures in adults
and cancer, most have not found a link.

What expert agencies say
Several national and international agencies study different exposures in the
environment to determine if they can cause cancer. (Something that causes cancer or
helps cancer grow is called a carcinogen.) The American Cancer Society looks to these
organizations to evaluate the risks based on evidence from laboratory, animal, and
human research studies.
Based on animal and human evidence like the examples above, some expert agencies
have evaluated the cancer-causing nature of ELF radiation.
The International Agency for Research on Cancer (IARC) is part of the World Health
Organization (WHO). One of its major goals is to identify causes of cancer. In 2002,
IARC considered the evidence for ELF magnetic and electric fields separately:
●

●

It found “limited evidence” in humans for the carcinogenicity of ELF magnetic fields
in relation to childhood leukemia, with “inadequate evidence” in relation to all other
cancers. It found “inadequate evidence” for the carcinogenicity of ELF magnetic
fields based on studies in lab animals.
It found “inadequate evidence” for the carcinogenicity of ELF electric fields in
humans.

Based on this assessment, IARC has classified ELF magnetic fields as “possibly
carcinogenic to humans.” It has classified ELF electric fields as “not classifiable as to
their carcinogenicity to humans.”
In 1999, the US National Institute of Environmental Health Sciences (NIEHS)
described the scientific evidence suggesting that ELF exposure poses a health risk as
“weak,” but noted that it cannot be recognized as entirely safe, and considered it to be a
“possible” human carcinogen.

How can I avoid exposure to ELF radiation?
It’s not clear that exposure to ELF radiation is harmful, but there are things you can do
to lower your exposure if you are concerned. Your exposure is based on the strength of
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the ELF radiation coming from each source, how close you are to each, and how long
you spend in the field.
The NIEHS recommends that people concerned about their exposure to EMF (and ELF
radiation) find out where their major EMF sources are and move away from them or limit
the time spent near them. For example, moving even an arm’s length away from a
source can dramatically lower exposure to its field.

Power lines
People who are concerned about ELF radiation exposure from high-power electrical
lines should keep in mind that the intensity of any exposure goes down significantly as
you get farther away from the source. On the ground, the strength of the
electromagnetic field is highest directly under the power line. As you get farther away,
you are exposed to less and less, with the level eventually matching normal home
background levels. The electromagnetic field directly under a power line is typically in
the range of what you could be exposed to when using certain household appliances.
If you are concerned about your exposure to electromagnetic sources around you
(including power lines), you can measure the field strength with a device called a
gaussmeter.

Hyperlinks
1. www.cancer.org/cancer/leukemia-in-children.html
2. http://www.cdc.gov/
3. www.epa.gov/
4. http://www.epa.gov/radiation/radiation-basics
5. http://www.cancer.gov/
6. http://www.cancer.gov/cancertopics/factsheet/Risk/magnetic-fields
7. http://www.niehs.nih.gov/
8. http://www.niehs.nih.gov/health/topics/agents/emf/index.cfm
9. http://www.who.int/
10. http://www.who.int/peh-emf/about/en/
11. http://www.cdc.gov/
12. www.epa.gov/
13. http://www.epa.gov/radiation/radiation-basics
14. http://www.cancer.gov/
15. http://www.cancer.gov/cancertopics/factsheet/Risk/magnetic-fields
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16. http://www.niehs.nih.gov/
17. http://www.niehs.nih.gov/health/topics/agents/emf/index.cfm
18. http://www.who.int/
19. http://www.who.int/peh-emf/about/en/

Additional resources
Along with the American Cancer Society, other sources of information and support
include:
Centers for Disease Control and Prevention (CDC) Toll-free number: 1-800-2324636 (1-800-CDC-INFO) Website: www.cdc.gov (http://www.cdc.gov/)2
Environmental Protection Agency (EPA) Website: www.epa.gov (www.epa.gov/)3
Radiation Basics:www.epa.gov/radiation/radiation-basics
(http://www.epa.gov/radiation/radiation-basics)4
National Cancer Institute (NCI)
Toll-free number: 1-800-422-6237 (1-800-4-CANCER) Website: www.cancer.gov
(http://www.cancer.gov/)5 Magnetic Field Exposure and
Cancer: www.cancer.gov/cancertopics/factsheet/Risk/magnetic-fields
(http://www.cancer.gov/cancertopics/factsheet/Risk/magnetic-fields)6
National Institute of Environmental Health Sciences Website: www.niehs.nih.gov
(http://www.niehs.nih.gov/)7 Electric and Magnetic
Fields: http://www.niehs.nih.gov/health/topics/agents/emf/index.cfm
(http://www.niehs.nih.gov/health/topics/agents/emf/index.cfm)8
World Health Organization Website: www.who.int (http://www.who.int/)9
Electromagnetic fields (EMF): www.who.int/peh-emf/about/en/ (http://www.who.int/pehemf/about/en/)10
*Inclusion on this list does not imply endorsement by the American Cancer Society.
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What are electromagnetic fields and where do they come from?

What makes the various forms of electromagnetic fields so different?

What happens when you are exposed to electromagnetic fields?

Biological effects or health effects? What is a health hazard?

Biological effects are measurable responses to a stimulus or to a change in the
environment. These changes are not necessarily harmful to your health. For example,
listening to music, reading a book, eating an apple or playing tennis will produce a
range of biological effects. Nevertheless, none of these activities is expected to cause
health effects. The body has sophisticated mechanisms to adjust to the many and
varied influences we encounter in our environment. Ongoing change forms a normal
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part of our lives. But, of course, the body does not possess adequate compensation
mechanisms for all biological effects. Changes that are irreversible and stress the
system for long periods of time may constitute a health hazard.
An adverse health effect causes detectable impairment of the health of the exposed
individual or of his or her offspring; a biological effect, on the other hand, may or may
not result in an adverse health effect.
It is not disputed that electromagnetic fields above certain levels can trigger biological
effects. Experiments with healthy volunteers indicate that short-term exposure at the
levels present in the environment or in the home do not cause any apparent detrimental
effects. Exposures to higher levels that might be harmful are restricted by national and
international guidelines. The current debate is centred on whether long-term low level
exposure can evoke biological responses and influence people's well being.

A look at the news headlines of recent years allows some insight into the various areas
of public concern. Over the course of the past decade, numerous electromagnetic field
sources have become the focus of health concerns, including power lines, microwave
ovens, computer and TV screens, security devices, radars and most recently mobile
phones and their base stations.

In response to growing public health concerns over possible health effects from
exposure to an ever increasing number and diversity of electromagnetic field sources,
in 1996 the World Health Organization (WHO) launched a large, multidisciplinary
research effort. The International EMF Project brings together current knowledge and
available resources of key international and national agencies and scientific institutions.

In the area of biological effects and medical applications of non-ionizing radiation
approximately 25,000 articles have been published over the past 30 years. Despite the
feeling of some people that more research needs to be done, scientific knowledge in
this area is now more extensive than for most chemicals. Based on a recent in-depth
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review of the scientific literature, the WHO concluded that current evidence does not
confirm the existence of any health consequences from exposure to low level
electromagnetic fields. However, some gaps in knowledge about biological effects exist
and need further research.

Some members of the public have attributed a diffuse collection of symptoms to low
levels of exposure to electromagnetic fields at home. Reported symptoms include
headaches, anxiety, suicide and depression, nausea, fatigue and loss of libido. To date,
scientific evidence does not support a link between these symptoms and exposure to
electromagnetic fields. At least some of these health problems may be caused by noise
or other factors in the environment, or by anxiety related to the presence of new
technologies.

Many different sources and exposures to electromagnetic fields in the living and
working environment, including computer screens, water beds and electric blankets,
radiofrequency welding machines, diathermy equipment and radar, have been
evaluated by the WHO and other organizations. The overall weight of evidence shows
that exposure to fields at typical environmental levels does not increase the risk of any
adverse outcome such as spontaneous abortions, malformations, low birth weight, and
congenital diseases. There have been occasional reports of associations between
health problems and presumed exposure to electromagnetic fields, such as reports of
prematurity and low birth weight in children of workers in the electronics industry, but
these have not been regarded by the scientific community as being necessarily caused
by the field exposures (as opposed to factors such as exposure to solvents).

General eye irritation and cataracts have sometimes been reported in workers exposed
to high levels of radiofrequency and microwave radiation, but animal studies do not
support the idea that such forms of eye damage can be produced at levels that are not
thermally hazardous. There is no evidence that these effects occur at levels
experienced by the general public.
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Despite many studies, the evidence for any effect remains highly controversial.
However, it is clear that if electromagnetic fields do have an effect on cancer, then any
increase in risk will be extremely small. The results to date contain many
inconsistencies, but no large increases in risk have been found for any cancer in
children or adults.
A number of epidemiological studies suggest small increases in risk of childhood
leukemia with exposure to low frequency magnetic fields in the home. However,
scientists have not generally concluded that these results indicate a cause-effect
relation between exposure to the fields and disease (as opposed to artifacts in the
study or effects unrelated to field exposure). In part, this conclusion has been reached
because animal and laboratory studies fail to demonstrate any reproducible effects that
are consistent with the hypothesis that fields cause or promote cancer. Large-scale
studies are currently underway in several countries and may help resolve these issues.

Some individuals report "hypersensitivity" to electric or magnetic fields. They ask
whether aches and pains, headaches, depression, lethargy, sleeping disorders, and
even convulsions and epileptic seizures could be associated with electromagnetic field
exposure.
There is little scientific evidence to support the idea of electromagnetic hypersensitivity.
Recent Scandinavian studies found that individuals do not show consistent reactions
under properly controlled conditions of electromagnetic field exposure. Nor is there any
accepted biological mechanism to explain hypersensitivity. Research on this subject is
difficult because many other subjective responses may be involved, apart from direct
effects of fields themselves. More studies are continuing on the subject.

Much effort is currently being directed towards the study of electromagnetic fields in
relation to cancer. Studies in search for possible carcinogenic (cancer-producing)
effects of power frequency fields is continuing, although at a reduced level compared to
that of the late 1990's.
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The long-term health effects of mobile telephone use is another topic of much current
research. No obvious adverse effect of exposure to low level radiofrequency fields has
been discovered. However, given public concerns regarding the safety of cellular
telephones, further research aims to determine whether any less obvious effects might
occur at very low exposure levels.

A wide range of environmental influences causes biological effects. 'Biological effect'
does not equal 'health hazard'. Special research is needed to identify and measure health
hazards.
At low frequencies, external electric and magnetic fields induce small circulating
currents within the body. In virtually all ordinary environments, the levels of induced
currents inside the body are too small to produce obvious effects.
The main effect of radiofrequency electromagnetic fields is heating of body tissues.
There is no doubt that short-term exposure to very high levels of electromagnetic fields
can be harmful to health. Current public concern focuses on possible long-term health
effects caused by exposure to electromagnetic fields at levels below those required to
trigger acute biological responses.
WHO's International EMF Project was launched to provide scientifically sound and
objective answers to public concerns about possible hazards of low level electromagnetic
fields.
Despite extensive research, to date there is no evidence to conclude that exposure to low
level electromagnetic fields is harmful to human health.
The focus of international research is the investigation of possible links between cancer
and electromagnetic fields, at power line and radiofrequencies.

What is the current state of research?

What are typical exposure levels at home and in the environment?

What are the current standards?
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https://www.who.int/news-room/questions-and-answers/item/radiation-el...

What precautions are being followed?

Are there pages on EMF in German, Italian and Swedish?
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