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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



HEALTH

a state of complete physical, 
mental and social well-being 
and not merely the absence 
of disease or infirmity" 

(WHO Constitution, 1948)

http://www.free-photo-frames.com/images/frames/frame_1.jpg


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



Partners

http://www.wmo.int/pages/index_en.html
http://www.icnirp.org/
http://www.icohweb.org/site/homepage.asp
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Applications using radiofrequency fields 
(100 kHz – 300 GHz)

Navigation/Radar

Broadcasting

Wi-Fi  

Telecommunications

Commercial

Residential sources

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


Wireless technologies



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

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


5G frequency spectrum

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

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


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


5G architecture



Outline

• Introduction 

• RF applications: present and near future (5G)

• Risk assessment: evaluating the health risks from RF EMF

• Risk management: international and national level

• Risk communication and perception

• Discussion



• Known biological mechanisms of interaction

• Large research 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


How do we evaluate 

the health risk from EMF?



Health Risk Assessment

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?

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?



Problem Formulation

Health Risk Assessment

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

RF fields classified as 
"possibly carcinogenic to humans"

(Group 2B)



All studied 
outcomes

Problem Formulation

Health Risk Assessment (cont'd)

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

Radiofrequency Fields



WHO Health Risk Assessment
Radiofrequency Fields

• Development of a narrative review (2012-17)

• International survey of radiofrequency policies

• International stakeholders meeting

• Online first draft for comments

• Incorporation of comments

• WHO request for systematic review process (methodologist)

• Update of draft with latest publications

• International survey to prioritize health outcomes (2018)

• Call for expressions of interest (2019-20)



5G and health?

• Millimetre waves are absorbed within mm of the skin surface (unlike RF energy 
at lower frequencies which can penetrate into tissue)

• Thermal effect still relevant

• A number of exploratory studies, but not necessarily targeted at possible health 
risks

• A lot of media attention

• Level of citizen concern varies between countries



Reviews on health aspects of 5G
National examples



WHO and 5G

• WHO Questions and Answers (27 
February 2020) 
https://www.who.int/news-room/q-a-
detail/5g-mobile-networks-and-
health

30

https://www.who.int/news-room/q-a-detail/5g-mobile-networks-and-health
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Standards and Guidelines

• Emission standards have 
specifications that limit the EMF 
emissions from devices

• Exposure standards have 
specifications that limit EMF 
exposure to people



Standards and Guidelines

• Emission standards

• Measurement standards

• Exposure standards

http://www.icnirp.org/


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

• To date, WHO has not developed EMF 
exposure guidelines, and does not endorse
guidelines developed by external entities



Radiation
Risk Communication

Public Health

Radon

UV

EMF

X-rays

Public Concern

Radon

UV

EMF

X-rays





Risk communication



Managing EMF Risk 
Communication

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



Information provision on 5G
National examples





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



WHO COVID-19 myth buster

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
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