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1 Fact Sheet WHO/322
June 2007

ELECTROMAGNETIC FIELDS AND PUBLIC HEALTH

Exposure to extremely low frequency fields

The use of electricity has become an integral part of everyday life. Whenever electricity flows, both
electric and magnetic flelds exist close to the lines that carry electricity, and close to appliances.
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Frequently asked questions
on potential health effects of exposure to electromagnetic fields (EMF)

MINEES SCENHR#IESE 2015518
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Home / Health topics / Electromagnetic fields

Electromagnetic fields

Overview WHO Response

Electromagnetic fields (EMF) of all frequencies represent one of the most common and fastest growing environmental
influences, about which anxiety and speculation are spreading. All pepulations are now exposed to varying degrees of EMF,
and the levels will continue to increase as technology advances. Electromagnetic radiation has been around since the birth of
the universe; light is its most familiar form. Electric and magnetic fields are part of the spectrum of electromagnetic radiation Q&As
which extends from static electric and magnetic fields, through radiofrequency and infrared radiation, to X-rays

https://www.who.int/health- —

topics/electromagnetic-
fieldsHtab=tab_1 —

Fact sheets

Guidelines
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Review
Radiofrequency electromagnetic field exposure and non-specific
symptoms of ill health: A systematic review

Martin Roosh*

Imstinure of Social and Preventive Madicine, Department of Social and Preventive Medicine, University of Bern,
Finkenhubelweg 11, CH-3012 Bon, Switzerbind
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Abstract

This artsicke 1s a systematic review of whether everyday exposure to radiofrequency electromagnetic field (RF-EMF) causes symptoms,
and whether some individuals are able to detect low-level RF-EMF (below the ICNIRP [International Commission on Non-lomzing
Radiation Protection] guidelines). Peer-reviewed articles published before A ugust 2007 were identified by means of a systematic literature
search. Meta-analvtic technigues were used to pool the results from studies investigating the ability to discniminate active from sham RF-
EMF exposure. RF-EMF discrimination was investigated in seven studies including a total of 182 self-declared electromagnetsc
hypersensitive (EHS) individuals and 332 non-EHS individuals. The pooled correct field detection rate was 4.2% better than expected by

chance (95% Cl: =2.1 to 10.5). There was no evidence that EHS individuals could detect presence or absence of RF-EMF better than P
JQic
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Study ES (95% Cl)

Studies with non-EHS collective:

BB BUE

Loughran, 2005

* 0.23 (-0.09, 0.51)

Eltiti, 2007a (5')
Eltiti, 2007a (50')

1

1

Regel, 2006 0.10 (-0.39, 0.20)
N Rubin, 2006 . 0.03 (-0.22, 0.18)
QE%@Q@&&E Wolf, 2006 e 0.09 (-0.26, 0.59)
Eltiti, 2007a (5') ~ 0.02 (-0.12, 0.18)
h=332 Eltiti, 2007a (50') : 0.02 (-0.13, 0.18)
Subtotal <31> 0.02 (-0.07, 0.10)

Studies with EHS collective: |
Radon, 1998 — 0.20 (-0.04, 0.45)
Regel, 2006 — 0.13 (-0.25, 0.49)
Rubin, 2006 _— 0.04 (-0.15, 0.25)

0.01 (-0.20, 0.21)
0.08 (-0.14, 0.35)

Nn=182 Oftedal, 2007 — 0.07 (-0.14, 0.28)
Subtotal <> 0.07 (-0.02, 0.17)
Overall <> 0.04 (-0.02, 0.11)

I

T T T T T T
-06 -04 -02 0 02 04 0.6

worse than chance better than chance 4 4

Fig. 1. Graphical representation of the results from the provocation studies. Effect size (ES) refers to the relative difference between observed and
expected correct answers. The solid horizontal line represents the 95% confidence interval of each study and the size of the square is proportional to the
weight of the individual study in the pooled estimate. The solid vertical line marks the expected correct answer rate based on chance. The scattered line
represents the pooled estimate from all studies. The edges of the diamonds show the 95% confidence intervals of the pooled estimates (subtotal, overall).
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Review

Idiopathic Environmental Intolerance Attributed
to Electromagnetic Fields

(Formerly ‘Electromagnetic Hypersensitivity’):
An Updated Systematic Review of
Provocation Studies

G. James Rubin,” Rosa Nieto-Hernandez, and Simon Wessely

Kings College London, Institute of Psychiatry, Department of Psychological Medicine,
Londan, UK

diopathic Environmental Intolerance atmbuted to electromagnetic fields (IEL-EMF, formerly
‘electromagetic hypersensitivity” ) is 4 medically unexplaned illness in which subpchve symptons
are reported tollowing exposure to electrical devices Inan earher systematic review, we reported dats
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Review

Idiopathic Environmental Intolerance Attributed
to Electromagnetic Fields
(Formerly ‘Electromagnetic Hypersensitivity'):
An Updated Systematic Review of
Provocation Studies

G. James Rubin,” Rosa Nieto-Hernandez, and Simon Wessely

Kings College London, nstitude of Psychialry, Department of Psychological Medicing,
Lopdgon, UK

1\]1-'-[}.'1“1].' Envirtmimental Intokerance anrbuted 1o I:I;"L'!:'l,'.m_w:n.;wil fields (TEI-EMF: formerdy
‘electromagetic hypersensitivity) is a medically usesplained iliness in which suhjective symptoms
wre reparted following exposure to ehectrical devices 1o an earkicr sysiematic review, we repomed datn
friam 3] blind provocation studies which had exposed IE-EMF volutesrs (o gotive or sham
electroriagnedic fieldy and sssessedd whether voluntoers could detect these fickls or whether they
reporled worse symproms when exposed 1o them. Inihis article. we repart an upcate o the review, An
extensye ftemture search identified 15 new experiments. Including studies reporsed in our earlier
review, 46 blind ur deuble-blind provocition stidies in all, involving 1175 1EREMF volunteers, have
tested whether exposure 1o electromagnetic Belds is responsible for liggeering symploms b TE]--EME,
Mo robust evidence conld be foond o support this theary, However, the studies included i thie pevies
did support the roke of the noocho effect in tiggering sceute symptoms in [ELEMF sufferer, Diespie
e comviction of TEI-EMF sufTerers thist their symytoms are trigoerd by esgostire (o olectrome pnetic
ficlds, repested experiments have been unable rephicate this phemomenon wider contmlled
conditions. A samow focus by cliniciang or podicy makers on bivelectromagnetic mechamisms s

therefore, unlikely 1o help IEL-EMF patients in the long-term.  Biselectromaenetics 3H1-11. 47
A © 2000 Witew-Liss, I
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Neuronal correlates of symptom formation in functional somatic
syndromes: A fMRI study

Michael Landgrebe.® Winfried Barta.* Katharina Rosenganh.b Ulrich Frick.® Simone Hauser."
Berthold Langguth,* Roland Rutschmann.® Mark W. Greenlee.”
Goeran Hajak.® and Peter Eichhammer®*

* Department of Pyychiamy, Psvchosomatics, and Psychotherapy, University of Regensburg, Germany
" Deparment of Experimental Psvchology. University of Regensburg, Germany

Recewved 17 December 2007; revised 7 Apnl 2008; accepted 11 Apnl 2008
Available online 20 April 2008

Functional sematic syndromes are chameterized by high morbidity due to Introduction

various, fluctusting symptoms without ebjective somatic findings, There is

inereasing evidence for the contribution of emotional and cognitive funetions
to symptom formation, which has been well established in the perception of
puin. In addition to their imolvement in various other cognitive and
enwrtional processes, the anterior cingulate and insular cortex are thought to
eontribute to the so-called “pain nesromeatrin®. Recent data suggest that

in pultinke

Somatoform disorders, functional somatic syndromes and psy-
chosomatic diseasesare characterized by a considerable discrepancy
between subjective complaints of symptoms and objective so-
matic findings. But such a discrepancy is also known from other
conditions such as msommia, tinnitus or chronic pain, where the
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Symptoms that are attributed by some people to various RF EMF exposure can
sometimes cause serious impairments to a person’s quality of life. However, research
conducted since the previous SCENIHR Opinion adds weight to the conclusion that RF
EMF exposure is not causally linked to these symptoms. This applies to the general
public, children and adolescents, and to people with idiopathic environmental intolerance
attributed to electromagnetic fields (IEI-EMF). Recent meta-analyses of observational
and provocation data support this conclusion.

For symptoms triggered by short-term exposure to RF fields (measured in minutes to
hours), the consistent results from multiple double-blind experiments give a strong
overall weight of evidence that such effects are not caused by RF exposure.
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