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sources include power lines, radio waves, microwaves, 
lasers, infrared radiation, and visible light. Non-ionizing 
electromagnetic radiation is a relatively low-energy 
radiation that is not able to ionize atoms or molecules 
but can produce kinetic energy which is converted to 
heat. This heat can adversely affect health in a range 
of ways. Non-ionizing radiation has sufficient energy 
for excitation (movement of an electron to a higher 
energy state), nerve stimulation (from 100 kHz to 10 
MHz, adverse health effects (from 10MHz to 300 GHz), 
disturbance of the electrochemical balance of the cell 
membrane, and thermal effect. 

Extremely low frequency (ELF) radiation is the 
radiation produced by structure like power lines or 
electrical wiring.  

Radiofrequency (RF) and microwave (MV) ra-
diation. Electromagnetic fields in the radiofrequency 
range are used for telecommunications applications, 
including cell phones, televisions, and radio transmis-
sions. The human body absorbed energy from these 
devices, is estimated by a measure called the specific 
absorption rate (SAR), which is expressed in watts per 
kilogram of body weight. The effects of non-ionizing 
radiation depend on the intensity, frequency and de-
gree of exposure. Although considered less dangerous 
than ionizing radiation, overexposure to non-ionizing 
radiation can cause public health issues.

II.A. Extremely low frequency (ELF) radiation
Electric fields arisen from electric charges, are meas-

ured in volts per meter (V/m). Magnetic fields arisen 
from the motion of electric charges are expressed in 
tesla (T), millitesla (mT) or microtesla (µT). Electric fields 
are produced independently of the device function, 
whereas magnetic fields are produced only when a cur-
rent is flowing, and the device is functioning. Power lines 
produce magnetic fields continuously, due to current 
flowing through them. Electric fields are easily shielded 
or weakened by the walls, wood, metal and other ob-
jects, whereas magnetic fields can pass through build-
ings, living things, and most other materials. In the past 
years there is a public health concern and debate about 
daily exposure to extremely low-frequency magnetic 
fields (ELF-EMF) as possibly harmful to human health 
(cancer, neurobehavioral disturbances, etc). Pooled 
analyses of epidemiological studies suggested a pattern 
of an increase in childhood leukaemia associated with 
exposure to residential power magnetic field above 0.3 
to 0.4 µT [15, 16]. This has resulted in the classification of 
ELF-EMF into category 2B, i.e., agents that are “possibly 
carcinogenic to humans” by the International Agency for 
Research on Cancer. The reference limit for electric fields 
set by the International Commission on Non-Ionizing 
Radiation Protection (ICNIRP) is 5KV/m. Exposure to 
electric field from home devices is far below this limit. 

Table 2. Μagnetic field strength around all appliances rapidly decreases with the distance. Normal operation distance is given in 
bold. At a distance of 30 cm the magnetic fields surrounding most household appliances are much lower than the given guideline 
limit of 100 µT for the general public (WHO). Source: WHO /Federal Office of Radiation Safety, Germany 1999.

Electrical appliance 3cm distance (μT) 30cm distance (μT) 1m distance (μT)

Hair dryer 6 - 2000 0.01 - 7 0.01 - 0.03

Electric shaver 16 - 1600 0.08 - 9 0.01 - 0.03

Vacuum cleaner 200 - 800 2 - 20 0.13 - 2

Fluorescent light 40 - 400 0.5 - 2 0.02 - 0.25

Microwave oven 73 - 200 4 - 8 0.25 - 0.6

Portable radio 16 - 56 1 < 0.01

Electric oven 1 - 50 0.15 - 0.5 0.01 - 0.04

Washing machine 0.8 - 50 0.15 - 3 0.01 - 0.15

Iron 8 - 30 0.12 - 0.3 0.01 - 0.03

Dishwasher 3.5 - 20 0.6 - 3 0.07 - 0.3

Computer 0.5 - 30 < 0.01

Refrigerator 0.5 - 1.7 0.01 - 0.25 < 0.01

Colour TV 2.5 - 50 0.04 - 2 0.01 – 0.15




