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The World Health Organization
WHO’s objective is the 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)
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Sustainable Development Goals (2015-30)

The UN Member States made a commitment towards the 17 Sustainable 
Development Goals (SDGs) by 2030



Health in 
all policies!!





Applications using radiofrequency fields 
(100 kHz – 300 GHz)

Navigation/Radar

Broadcasting

Wi-Fi  

Telecommunications

CommercialResidential sources
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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

• Over 60 national authorities have been involved in the 
Project



• Large research databases and sophisticated dosimetric
models

• Known biological mechanisms of interaction

• 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

Frequency100 kHz 300 MHz 10 GHz

Surface heating (skin)



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



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)



How do we evaluate 

the health risk from EMF exposure?



Research
Balance of studies needed

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

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


RF Laboratory Studies

• Brain cell physiology

• Auditory and ocular function

• Neurodegenerative disorders

• Immune system and haematology

• Fertility and reproduction

• Cancer (genotoxicity, ..)

• Gene expression

• ...

• Cellular studies

• Thermal effects and injuries

• Fertility, reproduction and childhood 
development

• Brain physiology and function 

• Auditory and vestibular functions

• Ocular functions and injuries

• Neuroendocrine system responses 

• Neurodegenerative disorders

• Autonomic nervous system responses

• Cardiovascular diseases

• Immune system

• Haematology

• Cancer

• ...

• Animal studies

• Thermal effects and injuries

• Sleep and sleep disorders

• Symptoms, well-being, electromagnetic 
hypersensitivity

• Fertility, reproduction, childhood dvlpment

• Brain physiology and function 

• Auditory and vestibular functions

• Ocular functions and injuries

• Neuroendocrine system responses

• Neurodegenerative disorders

• Cardiovascular diseases

• Autonomic nervous system responses

• ...

• Human volunteer studies



RF Laboratory Studies
Short-term effects

• To date, research does not suggest any consistent evidence of 
adverse health effects from exposure to RF fields at levels below 
those that cause tissue heating. 

• Research has not been able to provide support for a causal 
relationship between exposure to EMF and self-reported symptoms, 
or “electromagnetic hypersensitivity”.
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RF Epidemiological Studies

• Symptoms, well-being, EHS

• Brain physiology and function 

• Auditory and vestibular functions

• Ocular functions and injuries

• Immune system 

• Neuroendocrine system responses

• Neurodegenerative disorders

• Cardiovascular diseases

• Thermal effects and injuries

• Fertility, reproduction and childhood development

• Cancer

• ...



Epidemiological studies
Studies on mobile phones

• Several large studies multinational epidemiological studies have been completed or are ongoing, 
examining a number of health endpoints in adults. 

• Searching for links between use of mobile phones and head and neck cancers (e.g. glioma, 
meningioma, acoustic neuroma, parotid gland)

• Some indications of increased risk of glioma for highest 10% of cumulative hours of cell phone 
use, although no consistent trend of increasing risk with greater duration of use. The researchers 
concluded that biases and errors limit the strength of these conclusions and prevent a causal 
interpretation.

• Based largely on these data, IARC classified RF EMF as “possibly carcinogenic to humans”              
[category used when a causal association is considered credible, but when chance, bias or 
confounding cannot be ruled out with reasonable confidence].

• While an increased risk of brain tumors is not established, the increasing use of mobile phones 
and the lack of data for mobile phone use over time periods longer than 15 years warrant further 
research of mobile phone use and brain cancer risk, in particular among children and adolescents.

http://en.wikipedia.org/wiki/Image:Several_mobile_phones.png


Other studies of health effects

20



What about 5G?

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, EMF & Health

• Is it too early to discuss this point?

• Thermal effect is still relevant. Exposure guidelines apply up to 300 GHz

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

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

• Exposure to 5G not yet known





Radiation

Public Health
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EMF
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Public Concern
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Managing EMF risk communication

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



Challenges

• 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



Conclusions

Previous and current technologies

• Knowledge of biophysical mechanisms that govern interaction between RF EMF and body tissues 
are well established

• Epidemiological studies show no increased brain tumour risk in «normal» use but cannot rule out 
small effect in very heavy users

• Output power of newer generations much lower than old generations

5G technology

• 5G represents a gradual extension of the wireless spectrum

• There are no known features in 5G that suggest that the results of cell phone studies of previous
technologies cannot be used to evaluate the safety of 5G - until 5G-specific studies are done

• Exposure to 5G networks should be monitored


