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The World Health Organization

• Established on 7 April 1948
• Function: act as the UN directing and 

coordinating authority on international 
health work

• Objective: attainment by all peoples of the 
highest possible level of health

• Health: “A state of complete physical, mental 
and social well-being and not merely the 
absence of disease or infirmity” (WHO 
Constitution, 1948)







Over 7000 people work for WHO 
in 
 Headquarters (Geneva)
 6  Regional Offices
 150 Offices in Countries, 

Territories and Areas
 International Agency for 

Research on Cancer (IARC)

The WHO 3-level structure





Both ionizing
and non-
ionizing
radiation are 
covered by the 
WHO Radiation 
and Health 
Unit



WHO 
International 
EMF Project

• Established in 1996 

• Coordinated by WHO HQ

• 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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Do EMFs pose a heath risk?

Risk Assessment
The Evidence

Risk Management 
The Policies

Risk Communication
The Public Concern



WHO Monographs on EMF

RF Fields

2006 20072002 2013

Health risk
assessments



Problem Formulation

Health 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 RF fields classified as 

"possibly carcinogenic to humans"
(Group 2B)



All studied 
outcomes

Problem Formulation

Health Risk Assessment (cont'd)

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

Radiofrequency Fields



RF Environmental Health Criteria 
Objectives
• To review the scientific literature regarding adverse health effects from exposure 

to radiofrequency fields
• To perform a health risk assessment of all studied health endpoints, as far as the 

evidence can offer
• To compile a summary of national policies around the world (based on a survey 

performed in Fall 2012 and now being updated)
• To identify gaps in knowledge



Scope and target audience

• Scope
• Radiofrequency fields from 100 kHz to 300 GHz
• Public and occupational exposures (not medical exposures)

• Target audience
• Policy-makers in Ministries of Health, and Ministries of Labour, Environment, 

Telecommunications, ..
• Bodies involved in developing exposure guidelines for RF EMF, such as non-

governmental organizations 
• Professional societies and academics studying the health effects of RF EMF
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Evaluating the health risks
Review of research

http://www.niehs.nih.gov/emfrapid/booklet/emf2002.pdf

http://www.niehs.nih.gov/emfrapid/booklet/emf2002.pdf


Screening Process

For each health outcome

Inclusion criteria

Quality criteria

Selected papers

Type of 
studies

Specific to the 
types of studies

o 13 main health endpoints
o > 1000 references



Narrative review (2012-17)

• Kickoff meeting of a Core Group of experts (2012)
• International survey of radiofrequency policies (2012)

• International stakeholders meeting, Paris, France (2013)
• Online first draft for comments (Fall 2014) – over 700 comments
• Incorporation of comments in the draft (2015)

• WHO request for systematic review process (2016)
 “although the types of questions that are being examined and the 

statements that will be issued are not typical ones related to 
interventions, they will have global impact and must be based on a 
systematic review of the evidence and transparent, explicit processes that 
minimize bias. Thus the basic principles for guideline development 
apply”. 

 Contracted a methodologist 

Radiofrequency Fields
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Systematic reviews

• A systematic review is a scientific investigation that focuses on a specific 
(PECO*) question and uses explicit, pre-specified scientific methods to 
identify, select, assess, and summarize the findings of similar but separate 
studies.

• Objective is to summarize evidence from multiple studies using explicit 
methods

• Systematic reviews are designed to provide
• methodological rigour
• transparency 
• Reproducibility

*PECO: Population, Exposure, Comparator, Outcome
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Relative importance of outcomes

• To prioritize health outcomes, WHO sought the opinion of experts on the topic of 
radiofrequency electromagnetic field exposures and health 

• Online survey titled "Rating Potential Adverse Health Outcomes of Exposure to 
Radiofrequency Fields" (2018)

• Over 300 RF experts were invited, and 167 responses received. 
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International survey of priority outcomes
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Unimportant Important Critical

1. Cancer

2. Heat related

3. Fertility

4. Symptoms

5. Cognitive performance

6. Oxidative stress



Priority outcomes
Rationale



Systematic reviews
Observational 

studies
Experimental studies

Human volunteer 
studies

Animal studies In-vitro studies

Cancer SR1 SR2

Adverse reproductive 
outcomes 

SR3 SR4 SR4

Cognitive impairment SR5 SR6

Symptoms SR7 SR8

Oxidative stress SR9 SR9

Heat and pain, burns, 
cataract, etc.

SR10 SR10



Radiofrequency fields and symptoms

• Concern has been raised that RF-EMF exposure affects health related quality of life, because a 
part of the population reports experiencing a variety of symptoms related to low exposure levels

• Some people report several types of non-specific symptoms, which they relate to exposure to RF-
EMF. 

• Because of similarities to other forms of idiopathic environmental intolerance (IEI), such as 
multiple chemical sensitivity, this condition is referred to as IEI attributed to EMF (IEI-EMF) or 
“electromagnetic hypersensitivity” 

• The types of reported symptoms vary between individuals: most common are headaches, sleep 
disturbances and tinnitus

• There is the possibility that different symptoms could result from different types of EMF 
exposure. But cluster analyses have not identified that specific symptom clusters are related to 
specific EMF exposure sources and the pattern of symptoms is not part of any recognized 
syndrome
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Systematic review of Symptoms
Observational studies 

• To systematically review the effects of longer-term or repeated local and whole human 
body RF-EMF exposure on the occurrence of symptoms evaluating migraine, tinnitus, 
headaches, sleep disturbances and composite symptom scores as primary outcomes. 

Objective (PECO question)
• To assess the effects of continuous or repeated local and whole human body RF-EMF 

exposure of one week or longer (E) on the occurrence of non-specific symptoms (O), in 
the general population or workers (P) and to assess whether there is an exposure –
response relationship between these outcomes and RF-EMF exposure levels (C)
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Systematic review of Symptoms
Experimental studies 

• To assess the effects of exposure to RF fields (compared to no or lower exposure levels) on 
symptoms in human subjects. We will also assess the accuracy of perception of presence of 
exposure in volunteers with and without idiopathic environmental intolerance attributed to 
electromagnetic fields (IEI-EMF).

Objective (PECO question)

• in volunteers with IEI-EMF and without IEI-EMF (P), is exposure to RF-EMF (E), as compared to 
no or lower exposure levels (C), related to immediate effects on symptoms (O)?

• in volunteers with IEI-EMF and without IEI-EMF (P), are different exposure levels to RF-EMF (E, 
C) (e.g. intensity, duration) related to the intensity of self-reported symptoms (O)? 
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Systematic reviews: 
Deliverables

1. Protocol submission to Environment
International

2. Registration of the protocol in Prospero
(or other appropriate protocol database)

3. Systematic review submission to 
Environment International



Technical outputs

The appraisal of the evidence for health risks associated with exposure to RF fields 
to result in 

• A Technical Report (scoping review of the scientific literature of studied 
health outcomes) 

• A series of Systematic Reviews on priority health outcomes to be published in 
a special issue of Environment International 

• An EHC Monograph that will elaborate on the health outcomes highlighted in 
the review process, using procedures for guideline development as recently 
required by WHO

• A RF Research Agenda
• (Journal publications)

31



Contributors

• Core Group (6 members) and expert working group members (~ 20-30)
• Systematic review teams
• Task Group members

• Individual scientists, not representatives of their organizations 
• Composition dictated by range of expertise and views, gender and 

geographical distribution
• Observers
• Secretariat



Declaration of Interests



Systematic Review Teams
Experts

AMRO: 8

EURO: 57

AFRO: 3
WPRO: 15

EMRO: 3

♂ 49
♀ 37



Task Group of Experts

• Call for experts (Fall 2021)
• Over 60 candidates
• 20 experts have been short-

listed

• Main tasks
 review the draft of the 

scoping report
 draw conclusions for each 

health outcome in the EHC 
monograph based on the 
scoping report and the 
systematic reviews

https://www.who.int/news-room/articles-detail/call-for-experts-who-task-group-on-
radiofrequency-fields-and-health-
risks#:~:text=The%20World%20Health%20Organization%20(WHO,WHO%20monograph
%20on%20Radiofrequency%20fields

https://www.who.int/news-room/articles-detail/call-for-experts-who-task-group-on-radiofrequency-fields-and-health-risks:%7E:text=The%20World%20Health%20Organization%20(WHO,WHO%20monograph%20on%20Radiofrequency%20fields


The Word Health Organization 

"Health is a complete state 
of physical, mental and 
social well-being, and not 
merely the absence of 
disease or infirmity“
WHO's Constitution (1948)
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