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� Introduction 

� The WHO RF Research Agenda
– Motivation
– Background
– Content 

� Discussion
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� Established in 1996

� Coordinated by WHO HQ (SDE/PHE/RAD)

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

•To assess health and environmental effects of exposure to 
non-ionizing radiation (0-300 GHz)

•To provide technical assistance in strengthening national 
capacities for the sound management of EMF
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EMF: An environmental risk?EMF: An environmental risk?

Science
Risk Assessment

Policies
Risk Management 

Public Concern
Risk Perception



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

WHO EMF Project and ResearchWHO EMF Project and Research

� WHO does NOT perform research

� WHO does NOT fund research

� WHO promotes research

� WHO assesses research
– Scientific workshops
– Health risk assessments
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time

What has 
been done?

What is 
being done?

What needs to 
been done?

• WHO Research reviews
• Health Risk Assessments

WHO Research 
Database

WHO Research 
Agenda

http://www.who.int/emf

WHO and EMF ResearchWHO and EMF Research
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Research Agenda
Motivation

Research Agenda
Motivation

Funding AgenciesFunding Agencies
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Research AgendaResearch Agenda

Research needs

� identified when the evidence for a health risk is judged 
suggestive, but insufficient to meet the criteria for assessing 
health risk

� established on the basis of unconfirmed effects having 
implications for health, and need for replication of key studies to 
confirm effects

Goal: To promote studies which demonstrate a reproducible effect
of EMF exposure that has the likelihood to occur in humans and
has a potential health consequence

Goal: To promote studies which demonstrate a reproducible effect
of EMF exposure that has the likelihood to occur in humans and
has a potential health consequence
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RESEARCH 
Balance of studies needed

http://www.niehs.nih.gov/emfrapid/booklet/emf2002.pdf
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RF Research Agenda
Background

RF Research Agenda
Background

� Research agenda updated periodically
– 1997, 2003, 2006

� Ad-hoc committee of experts

� Outputs of WHO workshops



emf/research/agenda/en/index.html-http://www.who.int/peh



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

Key IssuesKey Issues

Wi-Fi
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RF Research Agenda RF Research Agenda 

� Epidemiology

� Human and animal studies

� Cellular studies and mechanisms

� Dosimetry 

� Social issues
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ContentContent

� In each section, 
– brief summary of ongoing research
– overarching issues
– Rationale for each topic

� Ranking
– High priority research needs: Studies to fill important gaps in knowledge 

focused on health risk assessment that are needed to significantly reduce the 
uncertainty in the current scientific information. 

– Other research needs: Studies to better assist the understanding of the 
impacts of RF field exposure on health and that would contribute useful 
information to health risk assessment.
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WHO RF Research Agenda
Epidemiology

WHO RF Research Agenda
Epidemiology
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WHO RF Research Agenda
Epidemiology

WHO RF Research Agenda
Epidemiology

� High priority research needs 
– Large prospective longitudinal cohort study of mobile telephone 

users 
– Large-scale multinational case-control study of brain cancer risk 

in children and adolescents in relation to mobile phone use

� Other research needs
– Large-scale studies of subjects with high occupational RF exposure
– Prospective cohort study of children and adolescent mobile phone users and 

all health outcomes other than brain cancer 
– Surveys to characterize population exposures from all RF sources
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WHO RF Research Agenda
Human Studies

WHO RF Research Agenda
Human Studies

� High priority research needs
– Acute effects on cognition and EEGs in children (ethical 

approval) 

� Other research needs
– None (awaiting the outcome of current human and animal 

studies)
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WHO RF Research Agenda
Animal Studies

WHO RF Research Agenda
Animal Studies

� High priority research needs
– Effects from exposure of immature animals to RF fields on the 

development and maturation of the CNS, and on the 
development of the haemopoietic and immune systems

� Other research needs
– None (awaiting the outcome of ongoing animal studies)



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

WHO RF Research Agenda
Cellular Studies

WHO RF Research Agenda
Cellular Studies

� High priority research needs
– Independent replication studies of recently reported findings on

HSP and DNA damage using low level (below 2 W/kg) and/or 
modulation- or intermittency-specific signals. 

� Other research needs
– Studies of RF effects on cell differentiation, e.g., during haemopoiesis in bone 

marrow, and on nerve cell growth using brain slices/cultured neurons
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WHO RF Research Agenda
Mechanisms

WHO RF Research Agenda
Mechanisms

� High priority research needs 
– None (awaiting the outcome of ongoing studies)
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WHO RF Research Agenda
Dosimetry

WHO RF Research Agenda
Dosimetry

� High priority research needs
– Patterns of wireless communication usage and exposure of 

different parts of the body, including multiple exposure from 
several sources 

– Dosimetric models of children of different ages and of pregnant 
women. Improvement in dosimetric models of RF energy 
deposition in animals and humans combined with appropriate 
models of the human thermoregulatory responses

� Other research needs
– Micro-dosimetry research (i.e., at the cellular or subcellular levels) that may 

yield new insights concerning biologically relevant targets of RF exposure
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WHO RF Research Agenda
Social Issues

WHO RF Research Agenda
Social Issues

� Risk perception of individuals, including studies on the formation of beliefs and 
perceptions about the relationship between RF exposure and health

� Studies that analyse, if possible, in an international perspective, conditions of 
trust and confidence of stakeholders and the general public in technologies, 
policies, and risk communication and management strategies associated with 
RF applications

� Assess impacts of precautionary measures on public concern and the adoption 
of voluntary or mandatory policies

� Assess the role of health definitions (well-being) and other important concepts 
in RF risk communication on risk perception and risk management policies

� Quantify the health related beneficial effects of wireless communication

� Evaluate the success of programmes for public and stakeholder participation in 
various countries
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Impact on ResearchImpact on Research

� Trans-national programs
– Europe (EC, FP6, FP7, …)

� National programs
– Germany, UK, France, Switzerland, Denmark, Sweden, Finland, Netherlands, 

Japan, Korea, Australia, Brazil, …

– Variations due to public interest/concern and national expertise
– Funding sources (government, industry)
– Funding envelope variable

� Industry-funded research programs

� Independent research programs
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�2007-2013EU 7th Framework

?

?

1997-2007

2007-2010

Japan

�?China

18.0

?

2005-2010

2007-2010

USA: NTP

NIH

1.92004-2007Finland

���2008-2012EC COST

Total              >100 M€

3.22006-2010Switzerland

16.62006-2014Netherlands

10.82005-2010Korea

4.82006-2010France

12.2

8.3

2002-2008

2007-2012

UK: MTHR 1

MTHR 2 

17.02002-2008Germany

4.02004-2008Denmark

1.52004-2009Australia

Budget   (M€)Time periodCountry / Program
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• EHC 16 Radiofrequency and microwaves (1981)
• EHC 35 Extremely low frequency (ELF) fields (1984)
• EHC 69 Magnetic fields (1987)
• EHC 137 Electromagnetic fields (300 Hz-300 GHz) (19 93)

Environmental Health Criteria
Electromagnetic Fields

Environmental Health Criteria
Electromagnetic Fields
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Environmental Health Criteria
Electromagnetic Fields

Environmental Health Criteria
Electromagnetic Fields

RF Fields
201x 

2006

2007
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TimingTiming

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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The International EMF Project
Radiation and Environmental Health

Public Health and Environment
World Health Organization

21 Avenue Appia
CH-1211 Geneva 27

Switzerland

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


