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Paolo Vecchia graduated in Physics at the University of Rome in 1969. Since 1973,
he has been serving at the National Institute of Health (ISS) in Rome, where he is
actually Research Director in the Department of Technology and Health. He has been
working in the field of Non lonizing Radiation (NIR), performing both basic research
and control activity aimed at the protection of workers and of the general public.
Responsibilities of Paolo Vecchia include advice to health and environmental
authorities on any healt problem related to NIR.

In the field of basic research, he has been involved mainly in studies on possible
effects of electromagnetic fields on the immune system as well as in theoretical
dosimetry. He is also collaborating to epidemiological studies relative to both low-
and high-frequency fields.

He has organized and directed courses on different topics related to NIR at the
Advanced School for Radiation Protection in, Italy. He has also been lecturer at
several national and international schools, and Professor of "Fundamentals of
Protection against Non lonizing Radiation” at the University of Pisa and at the post-
graduate school of Health Physics of the University "Tor Vergata™ in Rome.

Paolo Vecchia has participated in a number of national and international commissions
and expert groups. Past President of the Italian Radiation Protection Association
(AIRP), and of the European Bioelectromagnetics Association (EBEA), he is
presently Chairman of the International Commission on Non lonizing Radiation
Protection (ICNIRP), and Member of the International Advisory Committee of the
International EMF Project of the World Health Organization. He has been serving the
Commission since May 2000.
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ELF FIELDS AND HEALTH:
EFFECTS, PERCEPTION, PROTECTION

Paolo Vecchia

National Institute of Health, Rome, Italy
Chairman of ICNIRP
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OUTLINE

® Introduction to ICNIRP

Criteria for the development of exposure guidelines

® The ICNIRP guidelines for ELF fields

Social implications: science-based and precaution-based policies

® Future developments
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THE INTERNATIONAL COMMISSION ON

NON-IONIZING RADIATION PROTECTION

ICNIRP is an independent scientific organization that:

® provides guidance and advice on the health hazards of non-
ionizing radiation
® develops international guidelines on limiting exposure to non-

ionizing radiation that are independent and science based

® provides science based guidance and recommendations on
protection from non-ionizing radiation exposure
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A MULTI-DISCIPLINARY APPROACH

Individual competences
e Medicine
« Biology
o Toxicology
« Epidemiology
e Physics
o Engineering

Collective evaluation
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STRUCTURE OF ICNIRP

ICNIRP operates through:

® A Main Commission (14 Members, including a
Chairperson and a Vice-chairperson)

® Four standing committees

¢ Consulting experts
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MAIN COMMISSION 2008-2012

P. Vecchia Italy Chairman
R. Matthes Germany  Vice Chairman

® A. Green Australia ¢ K. Schulmeister Austria

® M. Feychting Sweden ® P.Soederberg Sweden

® K. Jokela Finland ¢ B. Stuck USA

¢ J.Lin USA ¢ A. Swerdlow UK

® A. Peralta Philippines ® B. Veyret France

® R.Saunders UK ® E.van Rongen The Netherlands
G. Ziegelberger Germany Scientific Secretary
M.H. Repacholi  Switzerland Chairman Emeritus
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STANDING COMMITTEES 2008-2012

* SC |- Epidemiology
Chairman: Antony Swerdlow (UK)

¢ SC Il - Biology and Medicine
Chairman: Richard Saunders (UK)

¢ SC lll - Physics and Engineering
Chairman: James Lin (USA)

e SC IV - Optical radiation
Chairman: Per Soderberg (Sweden)
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ICNIRP AND WHO

1996 WHO launches the International EMF Project
ICNIRP is full member of the Project

Collaboration in the assessment of science
¢ Joint seminars

* Blue books

¢ Environmental Health Criteria Documents
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OUTLINE

® Introduction to ICNIRP

® Criteria for the development of exposure guidelines

® The ICNIRP guidelines for ELF fields

¢ Social implications: science-based and precaution-based policies

® Future developments
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ICNIRP Statement

GENERAL APROACH TO PROTECTION
AGAINST NON-IONIZING RADIATION

Health Physics 82:540-548 (2002)
www.icnirp.org
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APPROACH TO HEALTH RISK ASSESSMENT

ICNIRP Guidelines are based upon:

Rigorous methodology

Science only

 Weight of evidence

« Consensus
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FUNDAMENTALS OF ICNIRP GUIDELINES

Procedures and criteria are defined a priori

Restrictions are based on science.
No consideration for economic or social issues

Only established effects are considered

The guidelines are developed in such a way as to be general, and
flexible. They can be adapted in principle to any realistic condition
of exposure
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STEPS IN THE DEVELOPMENT

OF GUIDELINES

» Critical review of the literature

« Identification of health and biological effects relevant for health
» Identification of the critical effect

» Establishment of basic restrictions

» Derivation of reference levels
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REVIEW OF THE LITERATURE

All published studies are taken into
consideration

The evidence is weighed based upon:
¢ Scientific quality
¢ Replicability

* Consistency
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ESTABLISHED EFFECTS

Effects are considered as established depending upon a weighing
of available evidence based on:

*Quality of the studies (peer review)

*Consistency

*Replicability

*Cause-effect relationship (maily for epidemiology)
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RANKING OF EVIDENCE

EVIDENCE
PR;OF BIOLOGICAL EFFECT
animals HEALTH;EEFFECT
ASSOCIATION
CAUS;;«LITY Biological models

Dosimetry

Courtesy of B. Veyret
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THE CRITICAL EFFECT

If several effects occur, it may be possible to rank them

according to the exposure level at which each effect becomes

relevant.

The critical effect is the established adverse health effect that

is relevant at the lowest level of exposure
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TYPICAL SEQUENCE OF ACTIONS

Update of science (Blue Book) ICNIRP
Evaluation of carcinogenicity (Monograph) IARC

Overall evaluation of health hazard (EHC) WHO-ICNIRP
Revision of standards ICNIRP
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Extremely Low Frequency Fields

IARC 2002

Revision of
ELF Guidelines

WHO 2007 ICNIRP 2010

ICNIRP 2003
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SYSTEMS OF PROTECTION

¢ Health threshold based systems
Adequate for well established, threshold effects

e Optimization systems
Adequate for no-threshold known hazards

¢ Precautionary measures
Adequate for suspected, not established hazards
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THE WAY TO CONSENSUS

o Draft prepared by an ad hoc working group

« Discussion and approval by the Main Commission

« Open consultation
¢ Incorporation of comments

o Final approval and publication
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® Introduction to ICNIRP
® Criteria for the development of exposure guidelines
® The ICNIRP guidelines for ELF fields
¢ Social implications: science-based and precaution-based policies
® Future developments
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DEVELOPMENT OF ELF GUIDELINES

¢ Environmental Health Criteria (EHC) 1984

* Interim ELF Guidelines (50/60 Hz) 1990

* Global Revision of EMF Guidelines (up to 300 GHz) 1998
¢ |ARC Evaluation 2002

* [CNIRP Review 2003

* New EHC Document 2007

* Revised LF Guidelines 2010
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ESTABLISHED EFFECTS FOR ELF FIELDS

Induction of internal electric fields and currents

Stimulation of electrically excitable tissues

The effects are related to the internal electric field (V/m)
or the internal current density (A/m?)

QERI TVONAL COMpy,
%\‘\\L ()/V ‘\Q‘,,. = sg,%
Al (e P
3 7 78
%,

o, /RN <&

G Rapiamon #*

on W0

VO
Uy O

Bl
%




THE TWO-LEVEL SYSTEM

Basic restrictions
in terms of biologically effective quantities
Reference levels

in terms of an external exposure metric

Exposure below reference levels ensures compliance with basic
restrictions, since the relations between them have been developed
under worst-case conditions.

If the reference level is exceeded, the basic restriction is not
necessarily exceeded.
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Exposure level

SETTING BASIC RESTRICTIONS

Reduction factor
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ICNIRP Guideline

GUIDELINES FOR LIMITING EXPOSURE TO
TIME-VARYING ELECTRIC, MAGNETIC,
AND ELECTROMAGNETIC FIELDS
(UP TO 300 GHz)

Health Physics 74:494-522 (1998)

www.icnirp.org
(Also available in Japanese)
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REFERENCE LEVELS AT 50 Hz

Wokers:
® Electric field 10 kV/im
® Magnetic flux density 500 uT
General Public:
® Electric field 5 kV/m
® Magnetic flux density 100 pT
SVERIOg, O e,
- o f 1C_ P %
% \V\: %"fem/ » \.ﬁi“ég

<

15



ICNIRP Guideline

GUIDELINES FOR LIMITING EXPOSURE TO
TIME-VARYING ELECTRIC AND MAGNETIC,
FIELDS (1 Hz TO 100 kHz)

Health Physics, December Issue, 2010
www.icnirp.org
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THRESHOLDS FOR EFFECTS

10 T
+ vertigo
+ phosphenes
. o PNS
x 10 ¢ E|
[<5
¢ ]
£
2> 1
S 10 6&8 E
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= o
8 10°F * E
g o
o + E.
é 1 »* oy
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Frequency [Hz]

Kari Jokela,. 2008
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ICNIRP guidelines aim at protecting against established adverse health

and established biological effects that, because of their nature, suggest
the possibility of health risks.

Phosphenes are not an adverse health effect per se, but they are thought
to result from the interaction of the induced electric field with electrically
excitable cells in the retina. This is formed as an outgrowth of the
forebrain and can be considered a good but conservative model of
processes that occur in CNS tissue in general.

Therefore, the revised guidelines include prevention of phosphenes
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CONSIDERATION OF LONG-TERM EFFECTS

1998

Although further animal studies are needed to clarify the possible effects
of ELF fields [...] it can only be concluded that there is currently no
convincing evidence for carcinogenic effects of these fields and that
these data cannot be used as a basis for developing exposure guidelines.

2010

It is the view of ICNIRP that the currently existing scientific evidence that
prolonged exposure to low frequency magnetic fields is causally related
with an increased risk of childhood leukemia is too weak to form the
basis for exposure guidelines. In particular, if the relationship is not
causal, then no benefit to health will accrue from reducing exposure.
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WHO INTERNATIONAL SEMINAR AND
WORKING GROUP MEETING ON EMF HYPERSENSITIVITY
25 - 27 th October, 2004

Prague, Czech Republic
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CONCLUSIONS ON HYPERSENSITIVITY

* The majority of studies indicate that “hypersensitive” individuals
cannot detect EMF exposure any more accurately than others.

Controlled double-blind studies have shown that symptoms are not
correlated with EMF exposure.

Symptoms may be due to pre-existing psychiatric conditions as well
as stress reactions as a result of worrying about believed EMF
health effects, rather than the EMF exposure itself.

¢ Hypersensitivity should not be used as a medical diagnosis since
there is presently no scientific basis to link symptoms to EMF
exposure.

* The term “hypersensitivity” should be dismissed.
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OUTLINE

® Introduction to ICNIRP

® Criteria for the development of exposure guidelines
® The ICNIRP guidelines for ELF fields
® Social implications: science-based and precaution-based policies

® Future developments

\ONAL COMpgy,
‘\ N = S8,
Al (e P
7
"o, / R "/

G Rapiamon #*

Iy \O
nON

%

_WERIOg,

VO

<

CLASSIFICATION OF ELF MAGNETIC FIELDS

IARC concluded in 2001 that ELF magnetic fieds are possibly
carcinogenic to humans (Group 2B) based on limited
epidemiological evidence of childhood leukaemia
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THE IARC CLASSIFICATION

1 The agent is carcinogenic to humans
2A  The agent is probably carcinogenic to humans

2B The agent is possibly carcinogenic to humans

3 The agent is not classifiable as to its carcinogenicity to humans
4 The agent is probably not carcinogenic to humans
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THE DIMENSION OF RISK

In the absence of any special effect of magnetic fields 2 of the 500 cases
of childhood leukaemia a year would be associated with exposures of
0.4 puT or more, 1 case every 2 years (i.e. one out of four) being possibly

due to proximity to power lines.

This would imply an increase in the annual risk of leukaemia in childhood
from about 1 in 20,000 to 1 in 10,000 and would correspond to an increase
in the overall risk of leukaemia to age 15 years from 1 in 1400 to 1 in 700
for the 0.5% of children who were highly exposed.

NRPB (UK), 2001
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A PERSPECTIVE OF RISK PERCEPTION

Public health impact and public perception of selected
environmental health risks in Italy

Exposure Disease Expected Public Public
cases/year health perception of
relevance risk
Radon Lung cancer*  2.200-5.100(" 4 +
Benzene Leukaemia** 16-275) ++ ++
EMF Leukaemia** 3® + +++

*

Estimated total lung cancer cases per year @ 32.000
** Estimated total leukaemia cases per year @ 5.000
(1) Estimates based on published literature

(2) ltalian National Toxicological Committee estimates
(3) WHO, 1997

WHO European Centre for Environment and Health, Rome Division
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Facing Health issues

« Compulsory standards
Science-based measures
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WHO RECOMMENDATIONS

Public protection against EMF
Recommendations to Member States

Facing public concern

- Separate voluntary s
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- Precautionary measures

tandards
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RISKS IN PERSPECTIVE

Susceptibility towards EMF is very high because alleged risks concern:

¢ A pathology particularly dread such as cancer
* A category particularly protected such as children

What is the relevance of EMF in the general context of cancer and in

the general context of children’s health?
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Electromagnetic fields

Some studies have shown a
risk of childhood leukaemia
with exposure to high level
residential extremely low
frequency electromagnetic
fields, but causality has not
been established

(p. 243)

2003, 351 pages
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Electromagnetic fields
Children’s health and environment: &x

irsrenich sidence Assuming that the association is
causal, the number of cases in
excess would be in the order of
1%. [...]

Whether or not this is to be
considered acceptable (keeping
in mind that the association is
not proven) is an ethical matter,
requiring a thorough and
transparent discussion among
different stakeholders.

(p- 89)

e P
2002, 222 pages
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SCIENTIFIC RESEARCH ON RISK PERCEPTION

5
. Jure

Joumal of Risk Res
Vol. %, No. 4, 361

R ot "
2006 Research | Article

ARTICLE

The i i isk Perception
in the EMF Area
Pater 4 Wiademan and Hatgar S

The Impacts of Precautionary
Measures and the Disclosure of
Scientific Uncertainty on EMF Risk
Perception and Trust

PETER M. WIEDEMANN', ANDREA T. THALMANN®*,
MARKUS A. GRUTSCH' & HOLGER SCHUTZ*
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WIEDEMANN ET AL. 2006

AgsTRACT  This study evaluates the impact on risk perception and trust in public
health protection resulting from disclosure of information about implementation of
precautionary measures and from the disclosure of scientific uncertainty in the area of
mobile telephony. Based on an experimental design, the study supports our recent
findings (Wiedemann and Schiitz, 2005) that precautionary measures may trigger
concerns and amplify EMF-related risk perceptions. Furthermore, our present data
once again indicates that information about the implementation of precautionary
measures has no positive effect on trust in public health protection. These results,
contrary to common expectations, should be considered in decisions about
precautionary measures. Risk managers who intend to implement precautionary

measures merely as a means for reassuring the public will probably fail. Indeed, even if
precautionary measures are justified from a public health perspective, it seems prudent

to anticipate the possibly countervailing effects of such measures on the public. This
leads to two important challenges for risk communication, first to clarify the difference
between hazard and risk and, second, to help avoid such unwanted effects by designing
better communication about precautionary measures.
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BALANCING RISKS AND BENEFITS

Actions on limiting the exposure of the general public to
electromagnetic fields should be balanced with the other health,
safety and security benefits that devices emitting electromagnetic
fields bring to the quality of life, in such areas as

telecommunications, energy and public security.

EU Recommendation, 1999
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OUTLINE

® Introduction to ICNIRP

® Criteria for the development of exposure guidelines
® The ICNIRP guidelines for ELF fields
¢ Social implications: science-based and precaution-based policies

® Future developments
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UPDATE OF GUIDELINES

Depending on the evaluation of the literature, the guidelines
may be subject to:

¢ Global revision

* Refinement/clarification

¢ Confirmation
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WHY TO REVISE A STANDARD?
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New scientific evidence (new effects, changes in thresholds,

refinement of dosimetry)

New technologies (revision of safety factors, possibility of

relaxation)

Outdated research database
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NOT REASONS TO REVISE

SCIENCE-BASED STANDARDS

® Social pressure

® Different regulations issued by national

authorities

® Time passed from last revision

or local
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REASONABLE EXPECTATIONS

® Most gaps in knowledge have been filled

® Limited research in progress

®* New epidemiological data (if any) unlikely to change
the general pattern

® Probably no future revision of the IARC monograph

® No update of the EHC documents for several years

* The revised guidelines are likely to last several years

* The validity of the guidelines will be regularly confirmed
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Health 1s a state
of complete physical,
mental, and social
well-being and
not merely the
absence of disease
or infirmity.
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