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i. What is “Intermediate Frequency (IF) 
Electromagnetic Fields (EMF)”?
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iv. The current issues are “Induction Heating (IH)” 
and “Wireless-Power Transfer (WPT)”.
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There is no unified definition in the IF band.
WHO EMF Project , Fact sheet(2005)

300Hz~10MHz
WHO Environmental Health Criteria 238(2007，Last update:2016)

300Hz~100kHz
International Commission on Non-ionizing Radiation Protection (ICNIRP) 

Guideline 2010
1Hz~100kHz

Ministry of Internal Affairs and Communications (MIC) of Japan:
10kHz~10MHz

Frequency range belonging to either definition upper
1Hz～10MHz

Common frequency range of the definitions upper
10kHz~100kHz

IH for cooking heater : 20kHz ~ 90kHz
WPT for electric vehicle: 85kHz

Monitor: a few to several hundreds of kHz



IF band in the electromagnetic spectrum

From Feychting M,  Annu. Rev. Public Health 2005, modified by Sokejima (Blue characters).

Intermediate frequency
(10kHz-100kHz)

VDT, IH, WPT
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“Video Display Terminal (VDT)” was the first concern!

Alison McDonald of McGill University said in his lecture:

“Unusually high rates of miscarriage and birth defect were 
reported in North America in 1978-82 in a limited number of 
large office blocks where employees had used visual display 
terminals (VDTs) in early pregnancy”. 

“Although there was no apparent reason to suspect that the 
very low frequency electro-magnetic fields around VDTs could 
affect the fetus, there was public concern”.

In this paragraph, “very low frequency” band included 
“intermediate frequency” of today.  



“Video Display Terminal (VDT)” was the first concern!

From: Parazzini F, et. al. J Epidemiol Community Health (1993). 
Video display terminal use during pregnancy and reproductive outcome--a meta-analysis.  



“Video Display Terminal (VDT) use” was the first concern!

From: Parazzini F, et. al. J Epidemiol Community Health (1993). 
Video display terminal use during pregnancy and reproductive outcome--a meta-analysis.  

Spontaneous abortion (SA) and video display terminal (VDT)
1980～1987

Negative result !
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Recommendations for research
WHO EHC238 (2007, Last update:2016)

As an overarching need, further research on 
intermediate frequencies(IF), usually taken as 
frequencies between 300 Hz and 100 kHz, is required, 
given the present lack of data in this area. 

General requirements for constituting a sufficient IF 
database for health risk assessment include exposure 
assessment, epidemiological and human laboratory 
studies, and animal and cellular (invitro) studies
(ICNIRP, 2003; ICNIRP, 2004; Litvak, Foster & 
Repacholi,2002).
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SOURCES

• Industry: Dielectric heater sealers, induction and 
plasma heaters, broadcast and communications 
transmitters,

• General public: Domestic induction cookers, 
proximity readers, electronic article surveillance 
systems and other anti-theft devices, computer 
monitors and television sets,

• Hospitals: MRI systems, electromagnetic nerve 
stimulators, electro-surgical units, and other 
devices for medical treatment,

• Military: Power units, submarine communication 
transmitters and high frequency (HF) transmitters.

FROM: WHO(2005): Electromagnetic fields & public health: Intermediate Frequencies (IF)
http://www.who.int/peh-emf/publications/facts/intmedfrequencies/en/
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