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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

The WHO 3-level
structure
• 7000 people work for WHO in
• 150 WHO offices in countries,
territories and areas,
• 6 regional offices,
• at IARC, and
• at the headquarters (Geneva)

WHO's core functions
1.

Articulate ethical and evidence-based policy positions

2.

Setting norms and standards, and promoting and monitoring their
implementation

3.

Shaping the research agenda, and stimulating the generation, translation and
dissemination of valuable knowledge

4.

Providing technical support, catalysing change and developing sustainable
institutional capacity

5.

Monitoring the health situation and assessing health trends

6.

Providing leadership on matters critical to health and engaging in
partnerships where joint action is needed

WHO International EMF Project
•

Established in 1996

•

Coordinated by WHO HQ

•

A multinational, multidisciplinary effort to create
and disseminate information on human health risk
from EMF

•

Membership
• Open to any WHO Member State government
department or representatives of national
institutions concerned with radiation protection
• Over 60 national authorities have been involved in
the Project

Applications using radiofrequency fields
(100 kHz – 300 GHz)
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Health risk
assessments

RF Fields
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Health Risk Assessment

1. Hazard
identification
What is the agent and
what health problems
can it potentially
caused?
3. Dose-response
relationship
What are the health
problems at different
exposure levels?

2. Exposure
assessment
What exposures are
likely to occur, and
what is the resulting
dose to humans?

4. Risk
characterization
What is the health risk
in the exposed
population?

Health Risk Assessment
Problem Formulation

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

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

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)

Health Risk Assessment (cont'd)
Problem Formulation

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

Exposure Assessment

Exposure-Response
Assessment

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

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

Radiofrequency Fields

Narrative review (2012-17)
•

Kickoff meeting of a Core Group of experts (2012)

•

International survey of radiofrequency policies (2012)

•

International stakeholders meeting (2013)

•

Online first draft for comments (Fall 2014) – over 700 comments

•

Incorporation of comments (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”.
 Enlisted help of a contracted methodologist

•

Update of draft with latest publications (2017-present)

International survey of priority
outcomes (2018)
WHO will commission a number of systematic reviews to analyze and synthesize the available evidence
on the most important potential adverse health outcomes. Appropriate selection of these health outcomes
is therefore key to producing a useful monograph, considering available resources and timeline of the
project.
To prioritize health outcomes, WHO sought the opinion of experts on the topic of radiofrequency
electromagnetic field exposures and health to complete an online survey titled "Rating Potential
Adverse Health Outcomes of Exposure to Radiofrequency Fields" to help prioritize the health
outcomes to be addressed systematically. Over 300 RF experts were invited, and 167 responses received.

International survey of priority
outcomes (cont’d)
Unimportant
LOCAL PAIN
LOCAL BURNS
OCULAR TEMPERATURE
HEAT SHOCK
TUMOURS HEAD
TUMOURS ELSEWHERE
HAEMOTOLOGICAL CANCER
MALE FERTILITY
FEMALE FERTILITY
MENSTRUAL DISORDERS
ADVERSE PREGANCY OUTCOMES
CONGENITAL DISORDERS
HYPERSENSITIVITY
MENTAL HEALTH
W ELL-BEING
COGNITIVE IMPAIRMENT
BLOOD BRAIN BARRIER
NEURODEGENERATIVE DISORDERS
BRAIN ELECTRICAL FUNCTION
NEUROTRANSMITTER INTERFERENCE
VESTIBULAR DISORDERS
HEARING DISORDERS
OCULAR DISORDERS
MELATONIN INTERFERENCE
THYROID DISORDERS
HPA AXIS INTERFERENCE
FEMAL HORMONE INTERFERENCE
MALE HORMONE INTERFERENCE
IMMUNOSUPPRESSION
ALLERGY
INFLAMMATION
OXIDATIVE STRESS
COAGULATION INTERFERENCE
BLOOD CELL DISORDERS
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Priority outcomes
Rationale

Call for
Expression
of Interest
(2019)
-

Expressions of interest

Expressions of interest (cont’d)
Systematic review topic

Number of applications

Cancer (observational studies)

9

Cancer (experimental studies)

3/2

Adverse reproductive outcomes (observational
studies)

4

Adverse reproductive outcomes (experimental
studies)

2/2

Cognitive impairment (observational studies)

3

Cognitive impairment (experimental studies)

3

Symptoms (observational studies)

3

Symptoms (experimental studies)

3

Oxidative stress

4

Heating

0/2

Expertise

EURO: 57
AMRO: 6
EMRO: 3
AFRO: 2
WPRO: 14

♂ 49
♀33

Evaluating the health risks
Review of research

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

Systematic reviews
Epidemiological studies
SR1 - Cancer
•

Effect of exposure to radiofrequency fields from mobile phone use (E) on cancer in the head region, i.e. brain
tumours (glioma, meningioma, acoustic neuroma), salivary gland tumours, and pituitary gland tumours (O)
compared to no/low exposure (C) in the general population (P)

•

Effect of exposure to radiofrequency fields from environmental sources (radio- and television transmitters and base
stations) (E) on cancer (O) compared to no/low exposure (C) in the general population (P)

•

Effect of exposure to radiofrequency fields (E) on cancer (O) compared to no/low exposure (C) in workers (P)

Adverse reproductive outcomes
•

Effect of exposure to radiofrequency fields (E) on fertility (O) compared to no/low exposure (C) in the male
population (P)

•

Effect of exposure to radiofrequency fields (E) on pregnancy and birth outcomes (O) compared to no/low exposure
(C) in the female population (P)

Cognitive impairment
•

Effect of exposure to radiofrequency fields (E) on cognitive impairment (O) compared to no/low level of exposure
(C) in the general population (P) in human observational studies

Symptoms
•

Effect of exposure to radiofrequency fields (E) on symptoms (O) compared to no/low level of exposure (C) in the
general population and electromagnetic hypersensitive individuals (P) in human observational studies

Systematic reviews
Experimental studies
Human volunteer studies
SR6 (cognitive impairment)

Animal studies
SR2 (cancer)

In-vitro studies
SR4 (adverse reproductive outcomes)

•

Effect of exposure to radiofrequency •
Effect of exposure to radiofrequency •
Effect of exposure to radiofrequency
fields (E) on cognitive impairment (O)
fields (E) on cancer (O) compared to
fields (E) on male fertility (O)
compared to no/low level of
sham exposure (C) in animals (P) in
compared to sham exposure (C) in
exposure (C) in volunteers (P) in
experimental studies
using in-vitro human semen (P)
human experimental studies
SR8 (symptoms)
SR4 (adverse reproductive outcomes)
SR9 (oxidative stress)
•

•

Effect of exposure to radiofrequency •
Effect of exposure to radiofrequency
fields (E) on symptoms (O)
fields (E) on male fertility (O)
compared to no/low level of
compared to sham exposure (C) in
exposure (C) in individuals (adults
experimental animals (P)
and children) reporting symptoms
•
Effect of exposure to radiofrequency
from exposure to EMF (P) in human
fields (E) on adverse pregnancy and
experimental studies
birth outcomes (O) compared to
Effect of exposure to radiofrequency
sham exposure (C) in experimental
fields (E) on perception (O)
animals (P)
compared to no/low level of
exposure (C) in individuals reporting
symptoms from exposure to EMF,
and individuals reporting not getting
symptoms from exposure to EMF (P)
in human experimental studies
SR9 (oxidative stress)
•

Effect of exposure to RF EMF (E) on
the most important and best
validated biomarkers for oxidative
stress (O) compared to no/lower
exposure (C) in animals, humans or
cells (P).

•

Effect of exposure to radiofrequency
fields (E) on the most important and
best validated biomarkers for
oxidative stress (O) compared to
no/lower exposure (C) in animals,
humans or cells (P).

Deliverables
•

Registration of the protocol in Prospero, or another appropriate protocol
database

•

Submission of the protocol to Environment International

•

Submission of the systematic review to Environment International

Special issue on RF systematic reviews

Radiofrequency Fields Publications
Appraisal of the evidence for health risks associated with
exposure to RF fields to result in several publications.
• A technical report as a 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
• The RF EHC monograph will elaborate on the health outcomes
highlighted in the review process, using procedures for guideline
development as recently required by WHO
• An RF Research Agenda

Challenges and next steps
Challenges
• Funding
• Limited expertise of EMF researchers in performing systematic reviews
• COVID-19 (meetings)

Next steps
• Currently, attempt to harmonize risk-of-bias assessment and GRADE
• Finalize protocols and publish them
• Finalize the narrative review
• Set up a Task Group will be tasked with finalizing conclusions on all health outcomes reviewed, as
well as developing research recommendations, and a health risk assessment.
• The Task Chair has been appointed

