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OutlineOutline

� Introduction

� Health risk assessment

� WHO HRA monographs
– IARC monographs on the evaluation of carcinogenic risks to 

humans
– Environmental Health Criteria monographs

� Conclusion
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WHO Partners in RadiationWHO Partners in Radiation

International 
Organizations
International 
Organizations

Collaborating 
Centres
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� Established in 1996

� Coordinated by WHO HQ

� A multinational, multidisciplinary effort to create and 
disseminate information appropriate to human health risk 
assessment for EMF

WHO International EMF ProjectWHO International EMF Project
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WHO International EMF ProjectWHO International EMF Project

Through the EMF Project, WHO provides scientific 
information and practical advice on the health impact  
and environmental effects of exposure to 
electromagnetic fields.

Objectives

� Review the scientific literature on health effects of EMF 
exposure  and formally assess health risks; 

� Promote a focused agenda of high quality EMF research; 

� Encourage internationally acceptable harmonized standards; 

� Provide information on risk perception, risk communication, 
risk management
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EMF: An environmental risk?EMF: An environmental risk?

Science
Risk Assessment

Policies
Risk Management 

Public Concern
Risk Perception
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� Established in 1995

� Original partners
– United Nations Environmental 

Programme ( UNEP)
– World Meteorological Organization 

(WMO)
– International Commission on Non-

Ionizing Radiation Protection ( ICNIRP)
– International Agency for Research on 

Cancer ( IARC)

To reduce the global burden of disease resulting from 

exposure to UV radiation

WHO Global UV Project
INTERSUN

WHO Global UV Project
INTERSUN
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INTERSUN ProgrammeINTERSUN Programme

Through INTERSUN, WHO provides scientific information 
and practical advice on the health impact and 
environmental effects of exposure to UV radiation.

Objectives

� Promotes research

� Quantifies health risks of UV radiation 

� Facilitates public and occupational programmes to reduce 
UV-related health risks

� Develops practical resources for sun protection in schools

� Promotes the UV Index
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UV: An environmental risk !!UV: An environmental risk !!

Science
Risk Assessment

Policies
Risk Management 

Public Awareness
Risk Perception  and 

communication
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OutlineOutline

� Introduction

� Health risk assessment
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DefinitionsDefinitions

Risk Assessment in the Federal Government: 
Managing the Process
National Academies Press, 1983
USA

"The Red Book"

Risk analysis

Risk assessment Risk management Risk communication
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DefinitionsDefinitions

Risk analysis

Risk assessment Risk management Risk communication

Risk assessment

Risk management

Risk communication
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Problem Formulation

Health Risk AssessmentHealth Risk Assessment

Exposure Assessment

Determine the amount, 
duration and pattern of 
exposure to the agent

Hazard Identification

Review key research to 
identify any potential health 
problems that an agent can 

cause

Exposure-Response 
Assessment

Estimate how much of the 
agent it would take to cause 

varying degrees of health 
effects that could lead to 

illnesses

Risk Characterization

Assess the risk for the agent 
to cause cancer or other 
illnesses in the general 

population
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Some definitions (cont'd)Some definitions (cont'd)

� Hazard Identification : identifying the type and nature of adverse effects that 
an agent has as inherent capacity to cause (no magnitude)  

� Exposure-Response Assessment : quantification of the magnitude, duration, 
frequency and timing of exposure and the severity and frequency of adverse 
effects

� Exposure Assessment : quantification of the range and frequency of the 
exposure

� Risk Characterization : The qualitative and, if possible, quantitative 
determination of the probability of occurrence of known and potential adverse 
effects under defined exposure conditions, including assumptions, scientific 
judgments, and estimate of uncertainties
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Health Risk Assessments…Health Risk Assessments…

….
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OutlineOutline

� Introduction

� Health risk assessment

� WHO HRA monographs
– IARC monographs on the evaluation of carcinogenic risks to 

humans
– Environmental Health Criteria monographs
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Hazard identification and classification 
of possible carcinogens

(Monographs)

Risk assessment 
of all health outcomes

(Environmental Health Criteria)

WHO Health Risk AssessmentWHO Health Risk Assessment
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Background 
IARC Monographs
Background 

IARC Monographs

� The IARC Monographs are a series of scientific reviews that 
identify environmental factors that can increase th e risk of 
human cancer

� Each Monograph includes
– Critical review of the pertinent scientific literature
– Evaluation of the weight of the evidence that the agent can alter the risk of 

cancer in humans

� National and international health agencies use the 
Monographs

– As a source of information on potential carcinogens
– As scientific support to guide their actions to prevent exposure to potential 

carcinogens
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· Initiated in 1969

· Criteria established in 1971, last update January 2006
http://monographs.iarc.fr/ENG/Preamble/index.php

· “Carcinogen”: exposure that is capable of increasing the incidence of malignant 
neoplasms (at any stage of the carcinogenesis)

· 900+ agents have been evaluated

· Volume 80:  Non-Ionizing Radiation, Part 1: Static and Extremely Low-
Frequency (ELF) Electric and Magnetic Fields, 2002

· Volume 100: review of the human carcinogens that have been identified to date 

Background
IARC Monographs
Background
IARC Monographs
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· For each type of cancer, classify human and animal data 
separately as:
- Sufficient

- Limited
- Inadequate

- Lack of effect

Group 1 : Is carcinogenic to humans
Group 2A : Probably is carcinogenic
Group 2B : Possibly is carcinogenic
Group 3 : Not classifiable
Group 4 : Is probably not carcinogenic

Background
IARC Classification
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A matter of scientific judgementA matter of scientific judgement

� The Preamble (2006) provide 
guidance on criteria to use

� Identification of carcinogenicity, 
but not potency

� http://monographs.iarc.fr
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Problem Formulation

Health Risk AssessmentHealth Risk Assessment

Exposure Assessment

Determine the amount, 
duration and pattern of 
exposure to the agent

Hazard Identification

Review key research to 
identify any potential health 
problems that an agent can 

cause

Exposure-Response 
Assessment

Estimate how much of the 
agent it would take to cause 

varying degrees of health 
effects that could lead to 

illnesses

Risk Characterization

Assess the risk for the agent 
to cause cancer or other 
illnesses in the general 

population

Cancer
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Background
WHO Environmental Health Criteria

Background
WHO Environmental Health Criteria

� Original impetus for the Programme came from World Health 
Assembly resolutions and the recommendations of the 1972 UN 
Conference on the Human Environment

� Subsequently the work became an integral part of the 
International Programme on Chemical Safety (IPCS), including 
UNEP, ILO and WHO

� The EHC monographs have become widely established, used and 
recognized throughout the world
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Environmental Health Criteria Environmental Health Criteria 

� Target audience
– National and international authorities
– To assist them in making risk assessment and subsequent risk 

management decisions

� Reason for development
– Mandate 
– Update
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2002

October 2005

June 2007
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Environmental Health Criteria 
Contributors

Environmental Health Criteria 
Contributors

� Chapter authors, expert working group members

� Task Group members
– Individual scientists, not representatives of their organizations 
– Composition dictated by range of expertise and views, gender and

geographical distribution
– Membership approved by Assistant Director General
– Role: assess risks to health, reach agreements by consensus, make final 

conclusions and recommendations that cannot be altered after the Task 
Group meeting

� Observers

� Secretariat



� �� ��������	
�����
������
����
�����	
��������	�
 � ��������	
����
�

Environmental Health CriteriaEnvironmental Health Criteria

� Development of an extensive database
– Peer-reviewed scientific publications (Medline, 

PubMed)
– Geographical inclusion
– Use of unpublished reports

– Use of reviews by other national and international 
expert review bodies



� �� ��������	
�����
������
����
�����	
��������	�
 � ��������	
����
�

Inputs to the ELF EHCInputs to the ELF EHC

New data and analysis

4 focused 
Expert 

Working 
Groups

4 focused 
Expert 

Working 
Groups
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RESEARCH 
Balance of studies needed

http://www.niehs.nih.gov/emfrapid/booklet/emf2002.pdf
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By type 
of studies
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Preamble
1. Summary and recommendations for further studies
2. Sources, measurements and exposures
3. Electric and magnetic fields inside the body
4. Biophysical mechanisms
5. Neurobehaviour
6. Neuroendocrine system
7. Neurodegenerative disorders 
8. Cardiovascular disorders 
9. Immune system and haematology
10. Reproduction and development
11. Cancer
12. Health risk assessment
13. Protective measures
Appendix

EHC on ELF Fields
Table of Contents

By disease 
category
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Problem Formulation

Health Risk AssessmentHealth Risk Assessment

Exposure Assessment

Determine the amount, 
duration and pattern of 
exposure to the agent

Hazard Identification

Review key research to 
identify any potential health 
problems that an agent can 

cause

Exposure-Response 
Assessment

Estimate how much of the 
agent it would take to cause 

varying degrees of health 
effects that could lead to 

illnesses

Risk Characterization

Assess the risk for the agent 
to cause cancer or other 
illnesses in the general 

population

All studied 
outcomes
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Other outputsOther outputs

Fact sheets

Research Agendas
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Environmental Health Criteria
Electromagnetic Fields

Environmental Health Criteria
Electromagnetic Fields

RF Fields
20.. ?

2006

2007
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RF EHC ….RF EHC ….

INTERPHONE multinational
epidemiologic study

IARC evaluation of carcinogenic
risks to humans from RF 

WHO assessment of all 
health risks to humans from RF 
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Radiation Programme
Public Health and Environment

World Health Organization
21 Avenue Appia

CH-1211 Geneva 27
Switzerland

emfproject@who.int: email
www.who.int/emf: website


