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The I nternational Programe on Chemnical Safety (IPCS) is a
joint venture of the United Nations Environnment Programe, the
I nternational Labour Organisation, and the Wrld Health
Organi zation. The main objective of the IPCSis to carry out and
di ssem nate eval uations of the effects of chemicals on human health
and the quality of the environnent. Supporting activities include
the devel opnent of epideniol ogical, experinental |aboratory, and
ri sk-assessnment nethods that could produce internationally
conparable results, and the devel opnent of nanpower in the field of
toxicology. Oher activities carried out by the IPCS include the
devel opnment of know how for coping with chem cal accidents,
coordi nation of |laboratory testing and epi deni ol ogi cal studies, and
pronotion of research on the nechani sns of the biological action of
chem cal s.
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The Worl d Heal th Organi zati on wel cones requests for perm ssion
to reproduce or translate its publications, in part or in full.
Applications and enquiries should be addressed to the Ofice of
Publications, Wrld Health O gani zati on, Geneva, Switzerland, which
will be glad to provide the latest infornmation on any changes nade
to the text, plans for new editions, and reprints and transl ati ons
al ready avail abl e.
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NOTE TO READERS OF THE CRI TERI A DOCUMENTS
Every effort has been nmade to present information in the

criteria docunments as accurately as possible without unduly
delaying their publication. |In the interest of all users of the
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environnmental health criteria docunents, readers are kindly
requested to comuni cate any errors that may have occurred to the
Manager of the International Programme on Chemical Safety, Wrld
Heal th Organi zati on, Geneva, Switzerland, in order that they may be
i ncluded in corrigenda, which will appear in subsequent vol unes.

PREFACE

The International Radiation Protection Association (|RPA)
initiated activities concerned with non-ionizing radiation by
form ng a Wrking Goup on Non-lonizing Radiation in 1974. This
Working Goup | ater becane the International Non-lonizing Radiation
Conmittee (IRPA/INIRC), at the I RPA neeting held in Paris in 1977.
The IRPA/INIRC reviews the scientific literature on non-ioni zing
radi ati on and makes assessments of the health risks of human
exposure to such radiation. Based on the Environmental Health
Criteria Docunments devel oped in conjunction with the Internationa
Programme on Chemical Safety (IPCS), Wrld Health O ganization, the
| RPA/ I Nl RC recomends gui delines on exposure limts, drafts codes
of safe practice, and works in conjunction with other internationa
organi zations to pronote safety and standardi zation in the non-
ionizing radiation field.

The first draft of this docunment was conpiled by DR M
REPACHOLI. An editorial group chaired by DR P. CZERSKI and
i ncluding DR V. AKI MENKO, PROFESSOR J. BERNHARDT, DR B.
BOSNJAKOVI C, MRS A. DUCHENE, PROFESSOR M GRANDCLFO, DR M
REPACHOLI, MR D. SLINEY, and DR T. TENFORDE net in Neuherberg in
May 1985 to devel op the second draft. A snall editorial group
consisting of DR P. CZERSKI, DR M SWCORD, and DR P. WAIGHT net in
Geneva in April 1986 to collate and incorporate the conments
received fromI|PCS Focal Points and individual experts. The fina
draft was then sent to WHO | RPA Task G oup nmenbers and fornally
reviewed in Kiev, USSR 30 June - 4 July 1986. Final scientific
editing of the docunent was conpleted by DR M REPACHOLI, with the
assistance of DR M SWCORD, in Geneva in July 1986. The
scientific assistance and hel pful comrents of DR T. TENFORDE, and
the permission to use his extensive literature files, are
grateful ly acknow edged.

Thi s docunent conprises a review of data of effects of nagnetic
field exposure on biol ogical systens, pertinent to the evaluation
of health risks for man. The purpose of the docunent is to provide
an overvi ew of the known bi ol ogical effects of nmagnetic fields, to
identify gaps in this know edge so that direction for further
research can be given, and to provide infornmation for health
authorities and regul atory agencies on the possible effects of
magnetic-field exposure on human health, so that gui dance can be
given on the assessnent of risks from occupati onal and genera
popul ati on exposure.

Subj ects revi ewed include: the physical characteristics of
magnetic fields; measurenment techniques; applications of magnetic
fields and sources of exposure; nechanisns of interaction
bi ol ogi cal effects; and gui dance on the devel opnent of protective
neasures, such as regulations or safe-use guidelines. Health
agencies and regulatory authorities are encouraged to set up and
devel op progranmmes that ensure that the naxi mum benefit occurs with
the | owest exposure. It is hoped that this criteria docunment wll
provi de useful information for the devel opment of nationa
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protection nmeasures agai nst nagnetic fields.

The WHO Regi onal O fice for Europe prepared a publication
entitled Non-lonizing Radiation Protection (WHO, 1982). A revised
and updated edition, conpleted in 1986, includes a section (5) on
El ectrical and Magnetic Fields at Extrenely Low Frequenci es.

1. SUMVARY, CONCLUSI ONS, AND RECOMVENDATI ONS FOR FURTHER STUDI ES

Thi s docunment includes a detailed review and eval uati on of data
on effects on human bei ngs and ot her biol ogical systens exposed to
static magnetic fields or to tinme-varying fields at extrenely | ow
frequencies (ELF) of up to about 300 Hz. Data fromthe biol ogica
effects of exposure to sinusoidally varying fields are mainly
concerned with effects in the range up to 20 Hz or at 50 and 60 Hz,
and only linmted data are available on effects at higher
frequencies. Data on studies with higher frequencies and pul se
repetition rates, and non-sinusoi dal waveforns have al so been
consi dered, but radiofrequency magnetic fields in the frequency
range 100 kHz - 300 GHz have been excl uded because these have been
treated in the Environmental Health Criteria 16: Radi of requency and
m crowaves (VWHO, 1981).

Information for health authorities on the biological effects
and possible health effects of magnetic fields, is given to provide
gui dance for the assessnment of the occupational and public health
significance of exposure to magnetic fields and to indicate areas
that may be hazardous. Information on hunman exposure levels is
provi ded, which, on the basis of present know edge, is considered
appropriate for the prevention of health hazards.

1.1. Physical Characteristics and Dosinetric Concepts

A magnetic field always exists when there is an electric
current flowing. A static magnetic field is formed in the case of
direct current, and a tinme-varying magnetic field is produced by
alternating current sources

The fundanental vector quantities describing a magnetic field
are field strength, H (unit: A/m and magnetic flux density, B
(unit: T, tesla). These quantities are related through B = pH
where p is the magnetic perneability of the medi um

The term"dosinetry" is used to quantify exposure. Present
under st andi ng of interaction nmechanisns is insufficient to devel op

anything but prelimnary dosimetric concepts for static or ELF
magnetic fields.
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