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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)

PEOPLE

Last bt vt least, WHO s picple:
Oiver D000 public haalth experts
incleding docsoes, apkdemialoghets,
sclentsts, mandagers, administiators
e athes professionals from all
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and at the headguartars in Geneva,
Switzerland,
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WHOIS core funCtionS &8V Organization

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
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People are exposed to risk factors in their
homes, work places and communities through:
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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

 Qver 60 national authorities have been involved in
the Project
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The Internati-onaﬂl

EMF Project

investigates
health effects of
electromagnetic fields

advises
national authorities on
EMF radiation protection
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http://en.wikipedia.org/wiki/Image:Heathrow_Airport_radar_tower_P1180333.jpg
http://www.isprogram.utoronto.ca/images/gallery/toronto/CN-Tower-and-Rogers-Centre-.jpg
http://en.wikipedia.org/wiki/Image:Several_mobile_phones.png
http://en.wikipedia.org/wiki/Image:Cell-Tower.jpg
http://www.google.ch/imgres?imgurl=http://img2.timeinc.net/toh/i/a/anniversary/features/innovation-stoves-05.jpg&imgrefurl=http://www.thisoldhouse.com/toh/article/0,,1203909,00.html&h=300&w=300&sz=9&tbnid=jrJ4pqy-eIAJ::&tbnh=116&tbnw=116&prev=/images?q=induction+stove+photo&hl=en&usg=__CNtmZCjjcu_XKmeYFpFZ_75z_fE=&sa=X&oi=image_result&resnum=2&ct=image&cd=1
http://www.google.ch/imgres?imgurl=http://www.haggul.com/ProdImage/30%5C167577.jpg&imgrefurl=http://www.haggul.com/Category.asp?CID=384&h=298&w=298&sz=13&tbnid=xMiYGM1Bw-UJ::&tbnh=116&tbnw=116&prev=/images?q=baby+monitor+photo+photo&hl=en&usg=__qZP2WT5D-9AguPtKPZ_IqBg0Ojg=&sa=X&oi=image_result&resnum=1&ct=image&cd=1
http://www.google.ch/imgres?imgurl=http://images.amazon.com/images/P/B00022VY4C.01.LZZZZZZZ.jpg&imgrefurl=http://www.ratingsworld.co.uk/shopping/USProducts/ej/microwave-oven-ratings-reviews.aspx&h=390&w=500&sz=30&tbnid=rQ9jLOaafccJ::&tbnh=101&tbnw=130&prev=/images?q=microwave+oven+photo&hl=en&usg=__AHw_oQdXwkNqe8nWIDmlSv-xTok=&sa=X&oi=image_result&resnum=1&ct=image&cd=1

WHO Monographs on
Electromagnetic fields

« EHC 16 Radiofrequency and microwaves

R Stalic Fields fatremely Low frequency Fields

IARC MONOGRAPHS
ON THE EVALUATION
OF CARCINOGENIC
RISKS TO HUMANS

EHC 35 Extremely low fleguangy (ELF) fi
- EHC 69 Magneticfiel
* EHC 137 ElectromagneticTrerds (300 Hz-300 GHz) _ ~

(&), World Health
&)Y Organization

Health risk

assessments

RF Fields




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?

Health Risk Assessment

." Assessing Exposure

Identifying Hazards )

Characterizing
Hazards

Characterizing
Risk
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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

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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International Agency for
Research on Cancer (|ARC)

Centre International de
Recherche sur le Cancer (CIRC)

JIZING RADIATION,
ADIOFREQUENCY
MAGNETIC FIELDS

VouuE 102

"possibly carcinogenic to humans"

RF fields classified as

(Group 2B)
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| EMEF Project

Hazard Identification

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

All studied
outcomes

Exposure Assessment
_ Exposure-Response Radiofrequency Fields
Determine the amount, Assessment

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
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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 () s
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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.

Rating Potential Adverse Health Qutcomes
of Exposure to Radiofrequency Fields

Survey Preliminary Results — Descriptive
Statistics

Note: Results are representative of completed survey responses collected up until June 28 2018




International survey of priority () o o

outcomes (cont’'d)

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

WELL-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

Unimportant

/¥ Organization

———

m mportant ®Critical
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Priority outcomes
Rationale

World Health

Human studies

Public concern Animal studies

Cancer (head)

Ocular temp

Tumours elsewhere

Local burns

i G Exhaustion, dehydration, heat shock from increased core body temp

Local pain due to local increase in temp

Haematological malignancies

Electromagnetic hypersensitivity (EHS) (various symptoms)

Cognitive impairment

Oxidative stress




Call for
Expression
of Interest

(2019)

‘he World Health Organization’'s (WHQO) Radiation Programme has an ongoing
roject to assess potential health effects of exposure to radiofrequency
lectromagnetic fields in the general and working population. To prioritize potentia
dverse health outcomes, WHO conducted a broad international survey in 2018. 1
1ajor topics were identified for which WHO will now commission systematic revies
) analyze and synthesize the available evidence.

‘hrough this Call, WHO invites eligible teams to indicate their interest in undertaki
systematic review on one (or more) of the following topics:

& SR1 — Cancer (human observational studies)
= pdf, 525kb

¥ SR2Z — Cancer (animal studies)
= pdf, 628kb

¥ SR3 — Adverse reproductive outcomes (human observational studies)
= pdf, 634kb

¥ SR4 — Adverse reproductive outcomes (animal and in vitro studies)
= pdf, 633kb

¥ SR5 — Cognitive impairment (human observational studies)
= pdf, 633kb

¥ SR6 — Cognitive impairment (human experimental studies)
= pdf, 633kb

¥ SRT — Symptoms (human observational studies)
= pdf, 631kb

¥ SR — Symptoms (human experimental studies)
= pdf, 631kb

¥ SRY - Effect of exposure to RF on biomarkers of oxidative siress
= pdf, 628kb

¥ SR 10 — Effect of exposure to heat from any source on pain, bums, cataract an
= heat-related illnesses
pdf, 526kb



Expressions of interest

Call for expression of interest

SR-6. Systematic reviews of exposure to radiofrequency fields and
cognitive impairment (human experimental studies)

The World Health Organization's (WHO) Radiation Programme in the Department of Public Health,
Environmental and Social Determinants of Health (Geneva, Switzerland) has an ongoing project to

assess potential health effects of exp e to radiofrequency electromagnetic fields in the general
and working population. To prioritize potential adverse health outcomes, WHO conducted a broad
international survey in 2018. Ten major topics were identified for which WHO will now commission
systematic reviews to analyze and synthesize the available evidence.

Through this Call, WHO invites eligible teams to indicate their interest in undertaking a systematic
review on radiofrequency fields and cognitive impairment (human experimental studies).

Participating review teams will receive ongoing methodological guidance from WHO Secretariat. The
team’s contribution of a systematic review will be acknowledged in the official WHO publication on
radicfrequency fields. The systematic reviews will be submitted for open-access international peer-
reviewed publication(s).

Scope of the research

The review team should conduct a systematic review on the topic of exposure to radiofrequency
fields and cognitive impairment for the following PECO* question:

- Effect of exposure to radiofrequency fields (E) on cognitive impairment (O) compared to
noflow level of exposure (C) in volunteers (P) in human experimental studies

Systematic review approach

The systematic reviews should be conducted according to the quality requirements for systematic
reviews as formulated in the WHO Handbook of Guideline Development and should be reported
according to the PRISMA standard. WHO will provide review teams with a detailed draft protocol
stating the PECO questions and methods for conducting the systematic review based on state-of-
the-art methods. The systematic review teams will be asked to finalize the protocols and to register
them in the PROSPERO database. The systematic reviews will then be conducted according to the
lines set out in the protocols. The final deliverables are systematic reviews in scientific article format.
A small contribution towards the operating costs for the conduct of the systematic review will be
available.

Reguirements and process

The systematic review team will be selected from the submitted expressions of interest and based
on the members’ qualifications and skills (see specifications below). The team should be composed

* PECO is an acronym for the four elements that should be considered in any question governing a systematic
search of the evidence: (F] population, (E) exposure, (C] comparator and (0] health outcome.

=

of at least two members to enable study selection, data extraction and risk of bias analysis in
duplicate. Geographical diversity is encouraged.

The systematic review team leader must provide information regarding the composition of the team
(proposed team members, their organizational affiliations and their relevant expertise and skills),
description of similar assignments, examples of relevant reports or publications using the enclosed
curriculum vitae for each team member. The team members will participate in their individual
capacity rather than a representative of their employer. Each member will also need to complete the
standard WHO Declaration of Interest form, which will be assessed for conflict of interests.
Expressions of interest must be delivered electronically to the WHO Secretariat at
emfproject@who.int with subject line: “Expression of interest for SRT-6" no later than 16:00 (CET)
on 4 November 2019.

The team leader may be asked to further elaborate the expression of interest in a video mesting
with the WHO Secretariat. The final candidates will be selected through a competitive process in
accordance with WHO's policies and procedures.

Expected deliverables and timelines

The systematic review should be completed within a 12-month timeframe. It is anticipated that the
systematic review will begin as soon as practicable, but no later than 2 December 2019.

1. Final version of protocel and registration in Prospero (+ 1 month from start)

2. Operational search strategies for all relevant databases as listed in the protocol (+ 1 month)

3. Risk of bias assessment tool(s) developed, including aspects related to exposure assessment
{+ 1 month)

4. List of references to be checked as full-text studies (+ 1 month)

5. List of included and excluded studies (+ 1 month)

6. Tables on (i) characteristics of included studies, (ii) effects of exposure to radiofrequency
radiation on the outcome, and (iii) risk of bias in included studies (+ 3 months)

7. Draft manuscript ready for peer review (+ 1 month)

8. Final manuscript for journal submission (+ 1 month after receipt of comments)

Qualifications and skills required

The successful teams would have to fulfil the following criteria:
& Expertise in cognitive impairment;
Expertise in human experimental studies;
Expertise in RF dosimetry;
Demonstrated experience in conducting systematic reviews in environmental health;
Experience in scientific writing and communications on environmental health and/for
experimental studies;
& Strong communication skills in English, both written and oral.

orld Health
rganization
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Expressions of interest (cont’d) 2 Organizaton
Cancer (observational studies) 9
Cancer (experimental studies) 3/2
Adverse reproductive outcomes (observational 4
studies)
Adverse reproductive outcomes (experimental 212
studies)
Cognitive impairment (observational studies) 3
Cognitive impairment (experimental studies) 3
Symptoms (observational studies) 3
Symptoms (experimental studies) 3
Oxidative stress 4
Heating 0/2
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animal
studies

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

‘?\1' \?\1' A e 1 A o A
Al o & o & G

>
& ol - . A? A



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

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)

e  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

e 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

SR6 (cognitive impairment)

Effect of exposure to radiofrequency
fields (E) on cognitive impairment (O)
compared to no/low level of
exposure (C) in volunteers (P) in
human experimental studies

SR8 (symptoms)

Effect of exposure to radiofrequency
fields (E) on symptoms (O)
compared to no/low level of
exposure (C) in individuals (adults
and children) reporting symptoms
from exposure to EMF (P) in human
experimental studies

Effect of exposure to radiofrequency
fields (E) on perception (O)
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

SR2 (cancer)

Effect of exposure to radiofrequency

fields (E) on cancer (O) compared to

sham exposure (C) in animals (P) in
experimental studies

SR4 (adverse reproductive outcomes)

Effect of exposure to radiofrequency
fields (E) on male fertility (O)
compared to sham exposure (C) in
experimental animals (P)

Effect of exposure to radiofrequency
fields (E) on adverse pregnancy and
birth outcomes (O) compared to
sham exposure (C) in experimental
animals (P)

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).

g@ World Health
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In-vitro studies
SR4 (adverse reproductive outcomes)

Effect of exposure to radiofrequency
fields (E) on male fertility (O)
compared to sham exposure (C) in
using in-vitro human semen (P)

SR9 (oxidative stress)

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).
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Deliverables Ry

- 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
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Special issue on RF systematic reviews =
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Environment International <

Peer-reviewed journal

Environment International is a peer-reviewed scientific journal
covering environmental science and health. It was established in
1978 and is published eight times per year by Elsevier The co-
editors-in-chief are Adrian Covaci, Mark Nieuwenhuijzen, Zhen He,
and Yongguan Zhu. Wikipedia

Impact factor: 7.943 (2018)
History: 1978-present
ISO 4: Environ. Int

LCCN: 81643513

People alsc search for: Environmental Research, MORE
Environment Intemnational 143 (2020) 105926

Editors: Adrian Covaci, Mark Nieuwenhuijsen, Zhen (Jason) He,
Zhu Yongguan

Contents lists available at ScienceDirect

Disciplines: Environmental science, Environmental health Environment International

journal homepage: www.elsevier.com/locate/envint

Recommendations for the conduct of systematic reviews in toxicology and | M)
environmental health research (COSTER) el

Paul Whaley™, Elisa Aiassa”, Claire Beausoleil®, Anna Beronius®, Gary Bilotta®, Alan Boobis’,
Rob de Vries?, Annika Hanberg”, Sebastian Hoffmann', Neil Hunt, Carol F. Kwiatkowski",
Juleen Lam', Steven Lipworth™, Olwenn Martin", Nicola Randall®, Lorenz Rhomberg”,
Andrew A. Rooney”, Holger J. Schiinemann®, Daniele Wikoff’, Taylor Wolffe', Crispin Halsall'



77\, World Health
3}% Organization

Radiofrequency Fields Publications S

Appraisal of the evidence for health risks associated with
exposure to RF fields to result in several publications.

» Atechnical 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

. Handbook
« The RF EHC monograph will elaborate on the health outcomes “Guideline

Development

highlighted in the review process, using procedures for guideline
development as recently required by WHO

 An RF Research Agenda @



Challenges and next steps

Challenges
e Funding
» Limited expertise of EMF researchers in performing systematic reviews

e 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
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