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100kHz 300 MHz 10 GHz Frequency
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What do we know? .
Mechanisms of interaction S8 Organization

100 kHz 300 MHz 10 GHz Frequency
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Induced currents
and heating
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Surface heating (skin)

Non-thermal effects??




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 to be used by 5G.
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Exposure guidelines S

- Exposure guidelines are
frequency dependent, and are
independent of any specific
technology

- A number of countries have » ) gai}
legislation over the whole EMF ol | 2 ]
spectrum v A
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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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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

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

* [imited 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

(2]
§
[4=]
[=]
=
(=]
=
[
o=
=

@ World Health
/¥ Organization

IZING RADIATION,
ADIOFREQUENCY
AAGNETIC FIELDS
VOLUME 102

IARC MONOGRAPHS
ON THE EVALUATION
OF GARCINOGENIC RISKS
TO HUMANS




Radio Frequency fields
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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:

Radiofrequency Fields

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

as intelligent and small antennae
installed in urban fFumiture or inside
buildings.

* METWOIRE OF SMALL ANTENMNAE

" II - ¢ == IN URBAN FURNITURE
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CURRENT INFIRASTRUCTURE INTELLIGENT ANTENMNAE

Current mobile networks use antennae that constanthy
transmit sianal in all directions.

A new generation of antennae directs signals towards the devices that need
them. Cambined with high frequency bands, these antennae will significantly
increase transfer speeds.

https://www.anfr.fr/fleadmin/mediatheque/documents/5G/ANFR 5G-EN.pdf
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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/5g-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

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.



Risk communication
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SCIENCE

How _baél science Stoked 5G fears

An inaccurate chart drawn
by an ill-informed seientist
grew into a cancer scare

BY WILLIAM J. BROAD

In 2000, the Eroward County Public
Schools

int Florida received an alarming
report, Like

The district asked Bill B Curry, a con-
sultant and physicist, to study the mat-
ter, The technology, he reported back,
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schools to abandon their wireless com-
puter networks. The suit had been filed
by & worried parent.
As an cxpert wilness, D Carpenter
saidmaiq;nlduﬂaramnmw.w.
201, that the graph showed how the
brain's absorption of radio-wave encrgy
“increases exponentially” as wircless
frequencies rise, calling it evidence of
grave student danger. The graph “Hus-
trates the pmmemwiuuu\n:dmedﬂw
wireless industry toward ever higher
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WHO COVID'19 myth buster Organization

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.

People can also be infected by touching '@ #

&) b leam  #Coronavirus #COVID19

8 April 2020

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

(15).tmb-1920v.png



https://www.who.int/images/default-source/health-topics/coronavirus/myth-busters/web-mythbusters/eng-mythbusting-ncov-(15).tmb-1920v.png
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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, ...)
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Conclusions

- 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
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