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** Frequently Asked Questions (FAQ) on Power-Frequency Fields (EM)

and Cancer

Questions and Answers on the connection between power |ines, electrical
occupations and cancer: discussion of the biophysics of interactions
with EM sources, summaries of the |aboratory and human studies,

i nformati on on standards, and a bi bl iography.

Most of the concern about power lines ("EMF') and cancer stens from

studi es of people living near power |ines (Question 12) and people

working in "electrical" occupations (Question 15). Sonme of these
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studi es appear to show a weak associ ati on between exposure to

power - frequency nmagnetic fields and the incidence of cancer.

However, epidem ol ogical studies done in recent years show little

evi dence that power |ines are associated wth an increase in cancer

(Question 19), l|aboratory studi es have shown essentially no evidence of

a |link between power-frequency fields and cancer (Question 16), and a
connecti on between power line fields and cancer remains biophysically

| npl ausi bl e (Question 18).

A 1996 review by the U S. National Acadeny of Science concluded that:
“No concl usive and consi stent evidence shows that exposures to
residential electric and nmagnetic fields produce cancer, adverse
neur obehavi oral effects, or reproductive and devel opnent al

effects. " (Question 27E)

A 1999 review by the U S. National Institutes of Health concluded that:
"The scientific evidence suggesting that [power-frequency
el ectromagnetic field] exposures pose any health risk is

weak. " (Question 27G) .

A 2001 review by the U K National Radiation Protection Board (NRPB)

concl uded that:
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“Laboratory experinents have provi ded no good evidence that extrenely

| ow frequency el ectronagnetic fields are capabl e of producing

cancer, nor do human epi den ol ogi cal studi es suggest that they cause

cancer in general." (Question 27H)

A 2001 review of the epidem ological literature by the International
Commi ssi on on Non-1onizing Radiation Protection concludes that:
"I'n the absence of evidence fromcellular or animl studies, and
gi ven the net hodol ogi cal uncertainties and in may cases
i nconsi stencies of the existing epidemologic literature, there is
no chronic di sease for which an etiological [causal] relation to

[ power -frequency fields] can be regarded as established."

The | argest studies of childhood | eukemi a and power |ines ever done
reported in 1997-2000 that they could find no significant evidence for
an associ ation of power lines with chil dhood | eukem a (QL9H t hr ough
19K). In contrast, two studies published in 2000 reported that if all
the studies for which nagnetic fields were neasured (or could be

cal cul ated) were pooled, a statistically significant association could
be found for childhood | eukema in the children with the hi ghest

average fiel ds.

On the other hand, a series of studies have shown what life-tine
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exposure of animals to intense power-frequency magnetic fields does not

cause cancer or any other health problenms. (QL6B)

Overall, nost scientists consider the evidence that power line fields

cause or contribute to cancer to be weak to nonexi stent.

The full version of this FAQis available on the web at:

http://ww. ncw. edu/ gcr c/ cop/ power | i nes-cancer-faq/toc. htn

NOTE THAT "faq" is |ower-case. UPPER- CASE MAY OR MAY NOT WORK

The USENET version contains only the Table of Contents and a |ist of

recent revisions.

Preguntas y respuestas sobre lineas electricas y cancer esta disponible
en espanol :

http://ww. ncw. edu/ gcrc/ cop/lineas-el ectricas-cancer/toc. htni

There are two rel ated FAQs:
FAQ about Cell Phone Base Antennas and Human Heal th
http://ww. ncw. edu/ gcrc/ cop/ cel | - phone-heal th-fag/toc. ht n

Static Electromagnetic Fields and Cancer FAQs
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http://ww. ncw. edu/ gcrc/ cop/ static-fields-cancer-faq/toc. htmni
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Revi si ons Not es

(v7.9, May/June 2003):

- Blood cells were exposed to a 800 microT 60-Hz field for 24 hours
and/or to a chem cal nutagen; no evidence of genotoxic injury was
found for the field al one, but exposure to the field enhanced the
genotoxicity caused by the chem cal [Gl18].

Bl ood cells were exposed to a 230-700 mcroT 50-Hz fields for 12
hours and/or to gamma irradi ation; no evidence of genotoxic injury
was found for the field alone, and exposure to the field did not
enhance the chronosone injury caused by the ionizing radiation

[ GL19] .

A study of men with both occupational and residential exposure to

power - frequency fields found no effects of the exposure on nel atonin
| evel s [ E43].
Cal cul ated residential nmagnetic field exposure was associated with

nmel anoma i n wonen, but not in nen; estimted occupational nmagnetic
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field exposure was not associated wth nelanoma [ C65].

Qccupati onal exposure to power-frequency magnetic fields was
associated with prostate cancer [D52].

Human cancer cells were exposed to 2000- 13000 microT fields at 50Hz
for 2 or 4 days; above 6000 m croT cell division was inhibited and
cell death was increased [H70].

Exposure of human white blood cells to 80 or 800 mcroT 50-Hz fields
di d not cause genotoxic injury, and did not significantly enhance
genotoxic injury produced by a genotoxic drug; but the 800 mcroT
exposure showed sone evidence for enhancenent of cell division
[GL17] .

- Exposure of pregnant rats to 5-500 mcroT 60-Hz fields for 6-20 days

had no effect on the nothers or on the offspring [J31].

(v7.8, Jan/ Feb-2003):
Cccupati onal exposure to power-frequency fields was associated with
brain cancer, but only if there was al so exposure to | ead, solvents
or pesticide/ herbicides [D51].

Exposure to power line electric fields in the UK was not

associated with the incidence of chil dhood cancer [C64].

Resi dence near powerlines in Norway was not associated with an
i ncreased risk of birth defects [J30].

Exposure to a 2000 mcroT field for 52 weeks did not pronote skin
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cancer in rats [Gl16].

Exposure of human vol unteers to power-frequency fields had no

effect on nighttine secretion of nelatonin or other hornones [E35].
Exposure of human i nmune systemcells to 2-500 microT fields had
no effects on their function [ HG9].

Exposure of cultured cells to a 1000 mcroT field caused DNA

stand breaks if the exposure was intermttent, but not if the
exposure was continuous [Gl15].

Two studies of electrical utility workers found no evidence that
exposure to power-frequency fields was associated with heart

di sease [ E37, E38].

Tabl e of Contents

Is there a concern about power |ines and cancer?

VWhat is the difference between the el ectromagnetic (EM energy
associ ated with power lines and other fornms of EM energy such as
m crowaves or X-rays?

Wiy do different types of EM sources produce different biol ogical
effects?

What is difference between EM radi ati on and EM fi el ds?

Do power |ines produce EM radi ation?
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How do ioni zing EM sources cause biol ogi cal effects?

How do RF and MW sources cause biol ogical effects?

How do the power-frequency EM fi el ds cause biol ogical effects?

Do non-ioni zing EM sources cause non-thermal as well as thermal
effects?

What sort of power-frequency fields are conmon in residences and

wor kpl aces?

Can power-frequency fields in honmes and workpl aces be reduced?

What is known about the relationship between power |ine corridors
and cancer rates?

How big is the "cancer risk"” associated with living next to a power
line?

a. What is the risk of cancer in general?

b. What is the risk of chil dhood | eukem a?

How cl ose do you have to be to a power line to be considered exposed
to power-frequency magnetic fields?

What is known about the relationship between el ectrical occupations
and cancer rates?

Do | aboratory studies indicate that power-frequency fields can cause
cancer?

a. Do power-frequency fields show genotoxic activity in humans?

b. Do power-frequency fields cause cancer in animals?

c. Do power-frequency fields show genotoxic activity in cel
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cul ture?

d. Do power-frequency magnetic fields cause or enhance neopl astic

cell transformation?

e. Are power-frequency nmagnetic fields cancer pronoters?

f. Do power-frequency magnetic fields enhance the effects of other
genot oxi ¢ agents?

17. Do | aboratory studies indicate that power-frequency fields have any
bi ol ogi cal effects that m ght be rel evant to cancer?

a. How do | ab studies of the effects of power-frequency fields on
cell and tunmor growh relate to the question of cancer risk?
How do | ab studies of the effects of power-frequency fields on
| mmune function relate to the question of cancer risk?

How do | ab studies of the effects of power-frequency fields on
melatonin relate to the question of cancer risk?

power - frequency fields show any reproduci bl e biol ogi cal effects

| aborat ory studi es?

Do power-frequency fields of the intensity encountered in
occupational and residential settings show reproducible

bi ol ogi cal effects?

Are there known nechani sns by which power-frequency fields of the
I ntensity encountered in occupational and residential settings
coul d cause biological effects?

Haven't sone new nmechani sns been proposed that coul d explain how
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power - frequency nmagnetic fields could cause biol ogical effects?
d. Could the presence of transients or harnonics in power-frequency
fields provide a biophysical nmechanismfor biological effects?
19. What about the "new studies" showing a |ink between power-frequency
fields and cancer?
a. \What about the European (Scandi navi an) epi deni ol ogi cal studies
showi ng a |ink between power |ines and cancer?
What about the studies showing a |ink between occupati onal
exposure to power-frequency fields and cancer?
What about the studies showing a |link between electrical
occupati on and breast cancer?
What about the studies showing a Iink between pul sed electric

fields and | ung cancer?

What about the studies |inking the use of electrical appliances

wi th cancer?

What about Sweden's/Denmark's decision to regulate fields power
line fields?

What about the study showing that it is the interaction between
power - frequency fields and the Earth static field that causes
cancer ?

What about the 1997 NCI study showi ng no |ink between power |ines
and chil dhood | eukem a?

What about the 1999 Canadi an studi es of power |lines and chil dhood
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| eukem a?
k. What about the 1999-2000 UK studies of power lines and chil dhood
| eukem a?
Coul d exposure to power-frequency electric rather than magnetic
fields be Iinked with cancer?
What criteria do scientists use to evaluate all the | aboratory and
epi dem ol ogi ¢ studi es of power-frequency magnetic fields and
cancer?
a. Criterion One: How strong is the associ ati on between exposure to
power - frequency fields and the risk of cancer?
Criterion Two: How consistent are the studies of associations
bet ween exposure to power-frequency fields and the risk of
cancer?
Criterion Three: |Is there a dose-response rel ationship between
exposure to power-frequency fields and the risk of cancer?
Criterion Four: Is there | aboratory evidence for an associ ation
bet ween exposure to power-frequency fields and the risk of
cancer?
Criterion Five: Are there plausible biological nechanisns that
suggest an associ ati on between exposure to power-frequency fields

and the risk of cancer?

I f exposure to power-frequency magnetic fields does not explain the

residential and occupations studi es which show i ncreased cancer
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I nci dence, what other factors coul d?

a. Could problenms wth dose assessnent affect the validity of the
epi dem ol ogi ¢ studi es of power-frequency fields and cancer?
Are there other cancer risk factors that could be causing a fal se
associ ati on between power-frequency fields and cancer?
Coul d the epidem ol ogi ¢ studies of power-frequency fields and
cancer be biased by the nethods used to sel ect control groups?
Coul d anal ysis of the epidem ol ogic studies of power-frequency
fields and cancer be skewed by publication bias?
Coul d anal ysis of the epidem ol ogi c studies of power-frequency
fields and cancer be biased by nultiple-conparison artifacts?
Does the evidence that chil dhood | eukem a has an infectious basis
mean that the weak associati on soneti nes seen between power -
frequency fields and chil dhood | eukema is an artifact?

VWhat is the strongest evidence for a connection between power-

frequency fields and cancer?

What is the strongest evidence agai nst a connection between power -

frequency fields and cancer?

What studi es are needed to resolve the cancer-EM issue?

Is there any evidence that power-frequency fields cause any effects

on human heal th, such as m scarriages, birth defects, Al zheiner's

di sease, multiple sclerosis, suicide or sleep disorders?

What are sone good overview articl es?
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27. Are there exposure guidelines for power-frequency fields?
a. What are there guidelines for power-frequency field exposure of

t he general public?
What are there guidelines for occupati onal power-frequency
field exposure?
Are there special exposure guidelines for people with cardi ac
pacenakers
s a US governnent agency about to recommend strict limts on
occupational and residential exposure to power-frequency fields?
What does the 1996 report fromthe U S. National Research Counci
say?
Does a 1998 report fromthe U S. National Institute of
Environnmental Health Sciences (N EHS) say that power-frequency
fields are a "possible" carcinogen?
What does the 1999 report fromthe U S. National Institute of
Environnental Health Sciences (NIEHS) to the US Congress say
about power-frequency fields and cancer?
What does the 2001 report fromthe U K National Radiation
Protection Board (NRPB) say about power-frequency fields and
cancer ?

Does a 2002 report fromthe International Agency for Research on

Cancer (I ARC) say that power-frequency fields are a "possible"

car ci nogen?
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k. What does the 2002 report fromthe State of California say about

possi bl e human heal th hazards from exposure to power-frequency

fields?
What effect do power |ines have on property val ues?
What equi pnmrent do you need to neasure power-frequency magnetic
fields?
How are power-frequency magnetic fields neasured?
Do the issues discussed in this FAQ sheet apply to EMfi el ds ot her
t han power-frequency fiel ds?
a. Lowfrequency fields other than sinusoidal power-frequency
fields
b. Static electric and magnetic fields
c. Radi of requency and m crowave frequencies
What about the new study claimng that radon exposure is increased
by the presence of el ectromagnetic fields.
What about the reports that sone people are sensitive to (allergic
to) the presence of electromagnetic fields?
Should I buy a house next to a power |ine?

Who wote this FAQ?

** Bi bliography
1. Recent Reviews of the Biological and Health Effects of Power-

Frequency Fi el ds
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2. Reviews of the Epidem ol ogy of Exposure to Power-Frequency Fields

3. Epidem ol ogy of Residential Exposure to Power-Frequency Fields
Epi dem ol ogy of QOccupational Exposure to Power-Frequency Fields
Human Studi es Rel ated to Power- Frequency Exposure and Cancer
Bi ophysi cs and Dosinetry of Power-Frequency Fields
Laboratory Studi es of Power-Frequency Fields and Cancer
Laboratory Studies Indirectly Related to Power-Frequency Fields and
Cancer

9. Studies of Power-Frequency Fields and Reproductive Toxicity

10. Reviews of Laboratory Studies of Power-Frequency Fields

11. M scellaneous Itens

12. Regul ations and Standards for 1onizing and Non-ioni zing EM Sour ces.

Rate this FAQ
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