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Guidelines for limiting exposure

Exposure guidelines  ICNIRP (1998)
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Terminology

Basic restrictions

– directly related to biological/health adverse effects

– most quantities cannot be readily measured

Exposure guidelines  ICNIRP
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Reference levels

– derived levels from basic restrictions

– quantities can be readily measured

source: Bakker et al., Phys Med Biol, 55:3115–3130, 2010

Exposure guidelines  ICNIRP

Terminology
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Some published studies … showed that in the frequency ranges 

of body resonance (~100 MHz) and from 1 to 4 GHz for bodies 

shorter than 1.3 m in height (corresponding approximately to 

children aged 8 y or younger) at the recommended reference 

level the induced SARs could be up to 40% higher than the 

current basic restriction under worst-case conditions. However, 

this is negligible compared with the large reduction factor of 50 

(5,000%) for the general public.

source: ICNIRP Statement, Health Physics 97(3):257‐258, 2009

Exposure guidelines  ICNIRP

Reference levels
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Basic restrictions
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Exposure guidelines  ICNIRP

Multiple sources

Basic restriction: 

Reference levels: 
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Safety standard

Exposure guidelines  IEEE C95.1 (2005)
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Exposure guidelines  IEEE C95.1

Comparison with ICNIRP

• Maximum permissible exposure (MPE) limits
similar to reference levels

• Harmonization with ICNIRP from 300 MHz to 100 GHz

and FCC from 2 to 100 GHz

• Basic restriction local SAR of 2 W/kg averaged 

over 10 gr of tissue
except for hands, wrist, forearms, ankles, lower legs and the pinnae

where SAR must not exceed 4 W/kg over any 10 gr

• Similar management of multiple exposure:
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Comparison with ICNIRP
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International opinions  IARC (2011)

Classification of mobile phones radiation
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International opinions  IARC

Classification of mobile phones radiation

• The human evidence for an association was found to be 

limited, i.e., some but not all epidemiological studies 

showed an indication of an increased risk of glioma or 

acoustic neuroma, but bias and confounding could not be 

ruled out with reasonable confidence to assume a causal 

interpretation.

• As a classification of 2B is a mandate for further research 

using improved methodology, the IARC Section of 

Environment and Radiation will continue efforts to 

contribute to this open question using the most 

promising tools for scientific research available at the 

time.
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International opinions  WHO (2014)

Electromagnetic fields and public health: mobile phones

• To date, no adverse health effects have been established 

as being caused by mobile phone use.

• To date, research does not suggest any consistent 

evidence of adverse health effects from exposure to 

radiofrequency fields at levels below those that cause 

tissue heating. Further, research has not been able to 

provide support for a causal relationship between 

exposure to electromagnetic fields and self-reported 

symptoms, or “electromagnetic hypersensitivity”.

• Results of animal studies consistently show no increased 

cancer risk for long-term exposure to radiofrequency 

fields.
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International opinions  Parenthesis

Reaction of ICNIRP to latest anial carcinogenicity studies
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International opinions  SCENIHR (2015)

Potential health effects of exposure to electromagnetic fields

• Overall, the epidemiological studies on mobile phone RF 

EMF exposure do not show an increased risk of brain 

tumours. Furthermore, they do not indicate an increased 

risk for other cancers of the head and neck region. Some 

studies raised questions regarding an increased risk of 

glioma and acoustic neuroma in heavy users of mobile 

phones. The results of cohort and incidence time trend 

studies do not support an increased risk for glioma while 

the possibility of an association with acoustic neuroma 

remains open. Epidemiological studies do not indicate 

increased risk for other malignant diseases, including 

childhood cancer.
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Potential health effects of exposure to electromagnetic fields
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International opinions  SCENIHR

Potential health effects of exposure to electromagnetic fields

• There is a lack of evidence that mobile phone RF EMF 

affects cognitive functions in humans.

• For symptoms triggered by short-term exposure to RF 

fields (measured in minutes to hours), the consistent 

results from multiple double-blind experiments give a 

strong overall weight of evidence that such effects are 

not caused by RF exposure.

• The previous SCENIHR Opinion concluded that there were 

no adverse effects on reproduction and development 

from RF fields at non-thermal exposure levels. The 

inclusion of more recent human and animal data does 

not change this assessment.
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Guidelines for limiting exposure

Exposure guidelines  ICNIRP (2018)
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Safety standard

Exposure guidelines  IEEE C95.1 (2018)
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Ευχαριστώ για την προσοχή σας.


