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Applications using radiofrequency fields
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5G infrastructure

5C will be deployed using existing
operator infrastructure, as well

as intelligent and small antennae
installed in urban Fumiture or inside
buildings.
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CURRENT INFIRASTRUCTURE INTELLIGENT ANTENNAE

Current mobile networks use antennae that constanthy

NETWORK OF SMALL ANTENNAE
IN URBAN FURNITURE

}

A new generation of antennae directs signals towards the devices that need
transmit signal in all directions. them. Combined with high frequency bands, these antennae will significantly
increase transfer speeds.

https://www.anfr.fr/fileadmin/mediatheque/documents/5G/ANFR 5G-EN.pdf
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Mobiles ‘boost cancer’

Radiation
may make
tumours
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use are still unclear.

The bigpest British study, led by
Sir William Stewart two years agao,
could find no evidence of a risk to
health. But Sir William still réecom-
mended a precautionary approach,
particularly in children.

The World Health Organisation has
culled for more research and has
urged people to limit mobile use,

MNow Italian scientists believe they
could be eloser Lo the truth,

Dr Fiorenzo Marinelli, of the
Mational Research Counecil in

Stop Smart Meters!

Defend Your Analog Meter  San

1ple Letter to Utility SSM

ancer develops when control sig-
nals in 8 normal cell go wrong and an
abnormal cell results, Instead of
destroying itsell the mutant ecll
kecps on dividing and forms a lump
or tumour,

The results of the Italian study
support the beliel of some scientists
who say radiation can damape
DMA and destroy the cell repair sys-
tem - making tumours more deadly,

Dr Peter de Pomerai of the
University of Nottingham, who
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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

The International

EMF Project

investigates
health effects of
electromagnetic fields

advises
national authorities on
EMF radiation protection
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Known biological mechanisms of interaction

Large reserach databases and sophisticated
dosimetric models

International exposure guidelines based on
established health effects

.. But remaining scientific uncertainty
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What do we know? S

100 kHz 300 MHz 10 GHz Frequency




What do we know? ()
Mechanisms of interaction @B organization

100kHz 300 MHz 10 GHz Frequency
>

Induced currents

< >

Induced currents
and heating

<

Heating

<

Surface heating (skin)

Non-thermal effects??




Evaluating the health risks
Review of research
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animal
studies

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



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

IARC Evaluation of Radiofrequency

Fields Volume 102 (2013)

RF fields classified as "possibly carcinogenic to
humans" (Group 2B) based on

 l[imited evidence in humans, based on positive
association between glioma and acoustic
neuroma and exposure to RF-EMF from wireless
phones (epidemiologic studies)

* limited evidence in experimental animals for
the carcinogenicity of RF-EMF

« weak mechanistic evidence relevant to RF-
EMF-induced cancer in humans

Evidence for other exposures (e.g. base
stations, Wi-Fi) and outcomes (other cancers)
considered insufficient for any conclusion
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ZING RADIATION,

ADIOFREQUENCY
JAGNETIC FIELDS
VOLUME 102

IARC MONOGRAPHS
ON THE EVALUATION
OF EARCINOGENIC RISKS
TO HUMANS




Radio Frequency fields

Call for Expressions of Interest for systematic reviews (2019)

The World Health Organization’s (WHO) Radiation Programme has an ongaoing
project to assess potential health effects of exposure 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 interast in undertaking
a systematic review on one (or more) of the following topics:

¥ SR1 — Cancer (human observational studies)
I pdf, 525kb

¥ SR2 — Cancer (animal studies)
2 pdf, 628Kkb

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

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

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

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

¥ SR7 — Symptoms (human observational studies)
1 pdf, 631kb

¥ SR8 — Symptoms (human experimental studies)
I pdf, 631kb

¥ SRY9 — Effect of exposure to RF on biomarkers of oxidative stress
2 pdf, 628Kkb

¥ SR10 — Effect of exposure to heat from any source on pain, burns, cataract and
2 heat-related illnesses
pdf, 526kb
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5G and health?

- Alot of media attention
- Level of citizen concern varies between countries

Targeted scientific evidence review ongoing in a number of countries
(e.g. France ANSES, Netherlands HCN, ...)



WHO and 5G

WHO Questions and Answers (27
February 2020)
https://www.who.int/news-room/g-a-

detail/50-mobile-networks-and-
health
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What is 5G?

What are the main differences between 5G and previous
technologies?

Exposure levels

What are the potential health risks from 5G?

What are the international exposure guidelines?

What is WHO doing?
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https://www.who.int/news-room/q-a-detail/5g-mobile-networks-and-health

Discussion
"5G EMF & Health”
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To date, and after much research performed, no adverse health effect has been
causally linked with exposure to wireless technologies. Health-related
conclusions are drawn from studies performed across the entire radio spectrum
but, so far, only a few studies have been carried out at the frequencies to be
used by 5G.

Tissue heating is the main mechanism of interaction between radiofrequency
fields and the human body. Radiofrequency exposure levels from current
technologies result in negligible temperature rise in the human body.

As the frequency increases, there is less penetration into the body tissues and
absorption of the energy becomes more confined to the surface of the body
(skin and eye). Provided that the overall exposure remains below international
guidelines, no consequences for public health are anticipated.
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WHO COVID'19 mythbuster q\_ Organlzatlon

Viruses cannot travel on radio .
waves/mobile networks. 5G mobile networks
COVID-19 is spreading in many countries DO NOT spread COVID-19
that do not have 5G mobile networks.
COVID-19 is spread through respiratory
droplets when an infected person
coughs, sneezes or speaks.

a contaminated surface and then %
their eyes, mouth or nose.

—p 8 &
People can also be infected by touching '@ #

&) foratieattt  #Coronavirus #COVID19

8 April 2020

https://www.who.int/images/default-source/health-
topics/coronavirus/myth-busters/web-m

(15).tmb-1920v.png
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What is 5G?

5G, or fifth Generation, is the latest wireless mobile phone technology, first widely deployed in 2019. 5G is
expected to increase performance and a wide range of new applications, including strengthening e-Health
(telemedicine, remote surveillance, telesurgery).
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What are the main differences between |
5G and prEVious technologies? X8V Organization

5G represents an evolution in telecommunication standards. To enable increased performance, 5G will
extend into higher frequencies around 3.5 GHz and up to a few tens of GHz. The higher frequencies are
new to mobile phone networks, but are commonly used in other applications, such as point-to-point radio
links and body-scanners for security checks.

At these higher frequencies, 5G networks will use a greater number of base stations and of connected
objects. 5G will further employ beam-forming antennas to focus signals more efficiently towards the device
in use, rather than having the signal spread in broad directions as in current base station antennas.
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Exposure levels

Currently, exposure from 5G infrastructures at around 3.5 GHz is similar to that from existing mobile phone
base stations. With the use of multiple beams from 5G antennas, exposure could be more variable as a
function of location of the users and their usage. Given that the 5G technology is currently at an early stage
of deployment, the extent of any change in exposure to radiofrequency fields is still under investigation.



What are the potential health
risks from 5G?
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To date, and after much research performed, no adverse health effect has been causally linked with
exposure to wireless technologies. Health-related conclusions are drawn from studies performed across
the entire radio spectrum but, so far, only a few studies have been carried out at the frequencies to be
used by 5G.

Tissue heating is the main mechanism of interaction between radiofrequency fields and the human body.
Radiofrequency exposure levels from current technologies result in negligible temperature rise in the
human body.

As the frequency increases, there is less penetration into the body tissues and absorption of the energy
becomes more confined to the surface of the body (skin and eye). Provided that the overall exposure
remains below international guidelines, no consequences for public health are anticipated.



What are the international
exposure guidelines?
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Two international bodies produce exposure guidelines on electromagnetic fields. Many countries currently
adhere to the guidelines recommended by:

The International Commission on Non-lonizing Radiation Protection and,

The Institute of Electrical and Electronics Engineers, through the International Committee on
Electromagnetic Safety

These guidelines are not technology-specific. They cover radiofrequencies up to 300 GHz, including the
frequencies under discussion for 5G.
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Exposure guidelines

Exposure guidelines are
frequency dependent, and are
iIndependent of any specific
technology

A number of countries have . ol
legislation over the whole EMF Ny
spectrum, which therefore covers $
the frequencies to be used by 5G

Countries that have precautionary
limits (well below thermal
thresholds) may face difficulty
deploying 5G
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What is WHO doing?

WHO is conducting a health risk assessment from exposure to radiofrequencies, covering the entire
radiofrequency range, including 5G, to be published by 2022.

WHO will review scientific evidence related to potential health risks from 5G exposure as the new
technology is deployed, and as more public health-related data become available.

WHO established the International Electromagnetic Fields (EMF) Project in 1996. The project investigates
the health impact of exposure to electric and magnetic fields in the frequency range 0-300 GHz and
advises national authorities on EMF radiation protection.

WHO advocates for further research into the possible long-term health impacts of all aspects of mobile-
telecommunications. The Organization identifies and promotes related research priorities. It also develops
public information materials and promotes dialogue among scientists, governments, and the public to
increase understanding around health and mobile communications.
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e <tien d 5G fears

How bad science stok

. sought toforce the Portland, Ore., public
schools to abandon their wireless com-
puter networks. The suit had been filed

by a worried parent.
As an expert witness, Dr. Carpenter

An inaccurate chart drawn
by an ill-informed scientist g | 35 v
grew into a cancer scare il ol : : ; e i RO ] B said in a legal declaration on Dec. 20,
L ) s 2011, that the graph showed how the
BYWILLIAM L. BROAD . brain’s absorption of radio-wave energy
X 2 “increases exponentially” as wireless
In 2000, the Broward County Public 5 O 3 3 Y 3 frequencies rise, calling it evidence of
Schools in Florida received an alarming 2 2 S 2 ; d grave student danger. The graph “illus-
report. Like many affluent school dis- ? trates the problem with the drive of the
tricts at the time, Broward was consid- 2 : % 3 i i ward ever higher
. 2 " wireless industry toward
ering laptops and wireless networks for > o G 2 y 3 frequencies?” he Said.
th’selg ?nsi;:o;:n-; han al}mzsiosfl‘:sog gidene ; ¢ 1 Inresponse tosuch arguments, the in-
€ i 5 as 5
istri il g dustry noted that it obeyed government
The district asked Bill P. Curry, a con- A E A safettryy rules. The judge in the Portland
{ 7 i it e ! 3 &t e 2 case said the court had no jurisdiction
G ; over federal regulatory matters and dis-
1 lawsuit.

sultant and physicist, to study the mat-
ter. The technology, he reported back,
:Jrzs. “likely to be a serious health haz-

He summarized his most troubling
evidence in a large graph labeled “Mi-
crowave Absorption in Brain Tissue
(Grey Matter).”
: The chart showed the dose of radia-

tion received by the brain rising from
left to right as the frequency of a wire-
less " The slope was
gentle at first, but when the line reached
5 with
computer networking, it shot straight
up, indicating a dangerous level of expo-

brain cancer, a
ease that kills most of its
Curry’s warning

etworks rose. To no small degree, \ 4
win iety over 5G technology can

‘traced to a single scientist and a sin- L ‘

; b m m

g He published several authors who file¢

‘ alarmist reports, as well as his own.

\ g _“The rapid increase in the use of cell

h
maleir

: chart. 3
3ut Dr. Curry and his graph got it

cts of electromagnetic radiation, ra-

high-frequency energies, such
eIy-t‘ay!, behave differently and do

a health risk.)
looked at

his research, Dr. Curry K
p.onhowmdlowuvualfectus-

isolated in the lab.
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Managing EMF Risk
Communication
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ESTABLISHING A DIALOGUE

ON RISKS FROM

ELECTROMAGNETIC FIELDS

COMMUN IEANNG

ON THE EMF RISK ISSUE

http://www.who.int/peh-emf/publications/risk hand/en/




30 June - Social Media Day
#takecarebeforeyoushare

“PAUSE: Take Care Before You Share”
campaign is a UN-wide effort to counter the
spread of misinformation and to help establish a
new set of norms for sharing content on social
media.

Just as COVID-19 poses a threat to everyone,
the spread of misinformation also plagues
people across countries and social media
platforms, and even in closed chat groups like
whatsapp. The UN is calling on civil society and
individuals to take five seconds to PAUSE and
contemplate before sharing COVID-19 related
information that could be harmful, inaccurate,
and misleading.
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Before you share online,
consider the 5 W's

WHO made it?

WHAT is the source of
information?

WHERE did it come from?

WHY are you sharing this?

WHEN was it published?




Challenges to governments....

Rapidly evolving RF technologies
Launched on the market before health evaluation
Disparities in risk management measures and regulations around the world

Concern from the public

Balancing any potential risks with major benefits from digital technologies for
health (e-health, m-health, artificial intelligence, ...)



Conclusions
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5G represents a gradual extension of the wireless spectrum, and knowledge from current
and past wireless technologies is applicable

The use of the mm-wave is not new, but 5G networks will bring greater exposure to the
public (and workers)

Further research into possible effects on skin and eye at mm-wave frequencies is
warranted

Need for clear roles and responsibilities in government on this topic
Need for adoption and compliance of health-based standards
Need for a public information program and dialogue with stakeholders

Need for promoting research to reduce uncertainty



