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Applications using radiofrequency fields 
(100 kHz – 300 GHz)

Navigation/Radar

Broadcasting

Wi-Fi  

Telecommunications

Commercial

Residential sources
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5G infrastructure

https://www.anfr.fr/fileadmin/mediatheque/documents/5G/ANFR_5G-EN.pdf

https://www.anfr.fr/fileadmin/mediatheque/documents/5G/ANFR_5G-EN.pdf




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



• Known biological mechanisms of interaction

• Large reserach databases and sophisticated 

dosimetric models

• International exposure guidelines based on 

established health effects

• .... But remaining scientific uncertainty

The Present Scientific Knowledge



What do we know? 

Frequency100 kHz 300 MHz 10 GHz





What do we know? 
Mechanisms of interaction

Induced currents

Induced currents 

and heating

Heating

Non-thermal effects??

Frequency100 kHz 300 MHz 10 GHz

Surface heating (skin)



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


IARC Evaluation of Radiofrequency 
Fields Volume 102 (2013)

RF fields classified as "possibly carcinogenic to 

humans" (Group 2B) based on 

• limited 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



Radiofrequency Fields



5G and health?

• A lot 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/q-a-

detail/5g-mobile-networks-and-

health
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Discussion
“5G, EMF & Health”

• 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.



WHO COVID-19 mythbuster

https://www.who.int/images/default-source/health-

topics/coronavirus/myth-busters/web-mythbusters/eng-mythbusting-ncov-

(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


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).



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

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.



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?

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?

Two international bodies produce exposure guidelines on electromagnetic fields. Many countries currently 

adhere to the guidelines recommended by:

The International Commission on Non-Ionizing 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.



Exposure guidelines

• Exposure guidelines are 

frequency dependent, and are 

independent of any specific 

technology

• A number of countries have 

legislation over the whole EMF 

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



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.





Radiation
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Managing EMF Risk 
Communication

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.



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

• 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


