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Abstract- We are living in the world which is surrounded by the electromagnetic radiations. Right from compact fluorescent 
lamps (CFL) to our laptops, all emit radiations. As the use of these electrical and electronic products is increasing 
exponentially across the globe, there is a high concern over public health because of the radiations emitted by them. The aim 
of this paper is to look into the studies that have proven electromagnetic radiations harmful to human beings, animals as well 
as environment. Adverse effects of radiations on human head, ears, eyes, body and on animals and mammals have been 
depicted here. In our analysis, it has been found that there are lot of studies that prove the harmful effects of radiations and 
further studies can be conducted to strengthen the relationship between radiations and its health hazards. Awareness should 
be created amongst masses regarding the effects of radiations so that precautions can be taken by the people. 
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I. INTRODUCTION 
   
Electromagnetic radiations consist of electric as well 
as magnetic waves that travel through space at the 
speed of light. Electromagnetic field or radiations are 
present almost everywhere in this world. We are 
exposed to both man made as well as natural 
radiations. Radiations can also be classified into 
categories- thermal and non-thermal. Thermal 
radiations are emitted when temperature is greater 
than absolute zero in any matter. Sunlight is an 
example of thermal radiation as it is emitted by hot 
plasma of the sun. The earth also emits thermal 
radiation but the intensity is very low. Thermal effects 
can be observed if phone is kept near the ear for a long 
time, as one can feel the warming sensations in ear. 
Non thermal effects are the effects that occur when no 
significant change in temperature is noticed. These 
effects are long term effects and are not observed 
during initial years. They are observed after around 8 
to 10 years of exposure. 
 
II. SOURCES OF RADIATION 
 
Sources of natural radiations are the radiation from 
sun and space, electrical discharges in atmosphere of 
earth, while man-made sources of radiations are 
products such as laptops, tabs, CFL, computers, 
remote control, fax, toaster, mobile phones, television, 
microwave, medical devices. 
Table 1 represents various artificial sources of 
radiations along with their frequency range [9]: 

TABLE I: Artificial sources of Electromagnetic 
radiations 

Range of 
frequency 

Frequency Sources 

Static   0 Hz  Diagnostic 

instruments like 
MRI, video 
displays, 
industrial 
electrolysis 

Extremely 
Low 
Frequency 

0-300Hz Electrical 
appliances that 
are commonly 
used in household 
activities, car 
engines, train 
engines, power 
lines, domestic 
distribution lines.  

Intermediate 
Frequency 

300Hz- 
100KHz 

FM radio, AM 
radio, metal 
detectors, card 
readers, anti theft 
equipments. 

Radio 
Frequency 

100kHz- 
300GHz 

Television, 
microwave, 
mobile phones, 
radar, personal 
mobile radio, 
portable and 
stationary radio 
trans-receivers. 

 
III. ELECTROMAGNETIC RADIATIONS   

  HAZARDS 
 
Human beings, animals, mammals are adversely 
affected by the electromagnetic radiations. This has 
been adequately proved by many researchers and 
scientists working in the field of electromagnetic 
radiations. Effects of these radiations on various body 
parts of humans and animals along with the 
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environment have been depicted in the following 
sub-sections. 
A. Effects on brain 
Electromagnetic waves severely affect the body system 
of human beings. Both low frequency and high 
frequency electromagnetic waves have adverse effects 
on human body. 
 
Aakanksha Aggarwal et al. has described that 
electromagnetic waves have prominent effects on 
human brain [2]. Melatonin is a natural hormone 
which is produced by the brain. It is a powerful 
antioxidant and antidepressant. The main function of 
melatonin is to provide immunity to brain against 
certain diseases. Production of melatonin decreases 
when brain comes in contact with the electromagnetic 
waves thereby reducing the immunity of the brain to 
fight with diseases. Author has also proposed ways to 
prevent radiations by ways like Electromagnetic field 
(EMF) shielding, HARAPAD etc. Neha Kumar et al. 
have stated that risk of cancer, arthritis, 
schizophrenia, miscarriage, Alzheimer’s and 
Parkinson’s disease increases if melatonin level gets 
reduced [3]. Level of calcium and oxygen gets reduced 
in the brain which can lead to comma.  
 
At least 30 minute usage of mobile phone can lead to 
change in temperature of about 0.1 degree Celsius. [4] 
This paper states that exposure to a most widely used 
electronic gadget, that is the mobile phone, which is 
used by almost everyone, is a potential hazard. Change 
in human brain activity was observed in this study 
which proves the radio waves to be hazardous. 45 
people who were in healthy condition were divided 
into three categories – first category in which mobile 
exposure through left ear would have to be given, 
second category in which exposure through right ear 
was to be given and the third category in which a 
mobile in off state was kept near the ear. 
Electroencephalography (EEG) was conducted on 
each of them before, during and after an exposure to 
mobile phone for five minutes. It was found that alpha 
and beta waves (which are the high frequency waves of 
the brain) got decreased in a considerable amount in 
both the groups that were given exposure through left 
ear and right ear. The third group for which a switched 
off phone was used, brainwaves got significantly 
increased. This shows that mobile phone radiations 
affect the functioning of the brainwaves and this can 
have adverse effects on the functioning of the brain. 
A 40% increased risk for glioma (brain cancer) was 
observed on an average use of the cell phone for 30 
minutes for more than 10 years. 
 
B. Effects on ears 
A disease of hearing phantom sound or cell phone ring 
has been reported in millions of cell phone users 
across the globe. This disease is known as ringxiety or 

tinnitus and can lead to irreversible hearing loss. 
People who use cell phones excessively, for more than 
30 minutes  a day  and for more than four years, are at 
risk of developing hearing loss. Problem start with 
pain in ears and can ultimately lead to hearing loss. 
 
P. Velayutham et al. [20] have stated that prolonged 
use of cell phones can lead to hearing loss. The inner 
ear is the most sensitive part during mobile phone 
exposure as it gets affected by both, the noise as well as 
the radiations. In this study 100 people were randomly 
taken out of which 53 were male and 47 were females. 
The subjects were divided into two categories – first 
category of people having hearing loss and the second 
category having no hearing loss. The dominant ear 
has been compared with the non-dominant ear. As 
compared to those who had no hearing loss as well as 
non-dominant ear, the results demonstrated noticeable 
change in the values in dominant ear. It was observed 
that prolonged use of mobile phones and for 
continuously many years can lead to hearing loss. 
Author has also mentioned that short term exposure 
like of 10 minutes to mobile phones do not have 
adverse effects on hearing. 
 
Yilong Lu et al.] have stated that use of time division 
multiple access (TDMA) phones can cause headache 
as compared to code division multiple access (CDMA) 
phones. 
 
C. Effects on eyes 
Radiations of the mobile phones can affect visual 
system as well. Prolonged exposure to mobile phone 
radiations can induce chromosomal breaks in corneal 
epithelial cells and increase eye temperature. 
Cataracts, deteriorating vision, pain in eyes have been 
observed. [12],[32] 
 
D. Effects on children and pregnant ladies 
Children and pregnant ladies are more vulnerable to 
these radiations. Children have thinner skulls than the 
adults and myelin sheath has not been developed by 
then and their immune system is also not as developed 
as that of an adult, so they are more likely to be 
affected by the radiations as radiations penetrate deep 
into the skull. So children, including teenagers, 
should use cell phones only for urgent calls as they are 
more vulnerable to the radiations. [3], [32] 
 
Authors of [27],[30],[31],[14],[17] and [18] have 
studied the effects of radiations on children’s head. 
Claudio R. Fernandez et al.[27]  have  carried out a 
comparison between the radiation absorption pattern 
among head of a child and an adult. As Levent Seyfi et 
al. [29] have stated that Specific Absorption Rate 
(SAR) can be defined as the amount of radiation 
absorbed by a unit weight tissue and it is expressed in 
Watt per kilogram. Claudio used finite difference time 
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domain (FDTD) method to simulate SAR in a 10 year 
old child’s head and then compared it to simulated 
results of adult. 80% higher results were obtained in 
children as compared to that of adults. 
Radiations have adverse effects on pregnant women 
and the foetus. Radio frequency radiations keep on 
reacting continuously with the developing embryo and 
increasing cells. Eggs, which are responsible for the 
formation of embryo, get affected. Abortions, 
congenital malformations, behavioural problems in 
children are likely to occur if mother uses cell phone 
during pregnancy. So pregnant ladies should avoid the 
use of cell phone as much as possible.[32]   
 
E. Effects on skin 
Radiations can also affect human skin as well. 
Burning, skin rash, itching, crawling, biting have 
been reported by the people who use cell phones for 
long hours. [12],[32] 
 
F. Other biological effects 
In this paper author has mentioned that 
electromagnetic radiation generates heat when it 
interacts with head. Skin and some tissues in the head 
absorbs the heat and this can lead to incurable diseases 
like brain tumor, cancer etc.[15] 
 
This study shows that as human body contains 70% of 
fluid so it absorbs electromagnetic radiation when it is 
gets exposed by it. There occur multiple resonances in 
the body as human height is much greater than the 
wavelength of the cell tower which can lead to 
problems like drying up of fluid around eyes, brain, 
heart etc.[3],[6] 
In this paper author has mentioned that an electrician 
has the risk of suffering from brain cancer 13 times 
more than a person of the other occupation.[19]. 
 
Sultan Ayoub Meo et al. [22]  has tried to found a link 
between mobile phone exposure and fasting glucose 
levels in Albino rats. They took 40 rats of the same 
genetic background and divided them into 5 groups, 
each group having 8 rats each. Each group was given 
cell phone radiation exposure of different time 
duration ranging from less than 15minutes to 46-60 
minutes per day for three months. Then rats were kept 
on fasting for 12 hours and fasting blood glucose and 
serum insulin was considerable increased for the 
groups given exposure for more duration than the 
group which was given exposure for less than 15 
minutes per day. 
 
Author says that electromagnetic fields significantly 
affect the biological system as they penetrate deep 
inside the living tissue. Exposure of electromagnetic 
waves can increase the chances of fatigue, headache, 
and loss of appetite, decreased blood pressure 
etc.[7],[9]   

Aakanksha Aggarwal et al.[2] has stated the highly 
adverse effects of radiations from laptop on male 
fertility. Laptop emits radiations that are significantly 
higher than the safer limits. This can decrease the 
sperm production and eventually can cause infertility. 
Author has also suggested the ways to prevent these 
radiations by the use of device like HARAPAD which 
can prevent upto 80% of the radiations of the laptop. 
M.S.F. Mansor et al.[24]  have demonstrated the 
effects on muscles due to the exposure of 
electromagnetic radiations .17 subjects out of which 
10 were male and 7 female who did not have history of 
any muscular problem were taken for the study. 
Electromyography (EMG) was performed on each of 
them. Exposure to radiation was divided into 5 levels 
with the first level having no radiation exposure while 
the amount of radiations were increased from second 
to fifth level. Increment in root mean square (RMS) 
value of the EMG was observed during first to fifth 
levels. So it can be stated that muscle activity sharply 
increase on increasing the radiation levels. 
 
Naresh Mahajan et al. [5] have tried to verify the 
genetic damage in the people living in the vicinity of 
the cell towers and the results were compared to the 
people who live away from the towers. Genetic 
damage was noticeably higher in the people living in 
the vicinity of the towers as compared to the people 
who live away from the cell towers and this is a matter 
of concern because all pathological diseases that 
ultimately lead to the formation of tumors start from 
genetic damage. 
 
G. Effects on animals, birds and environment 
Effects of radiations on animals and environment have 
also been studied and it was found that radiations 
adversely affect environment and animals as well. 
Colony Collapse Disorder (CCD) has been observed in 
various countries. This is case where bees are not able 
to trace their way back to their hive. It was found that 
return time of the journey of bees got increased when 
radiations were introduced in the honeybee colonies as 
honeycomb weight and area got reduced. This led to 
vanishing of the bees which is not a good sign for 
human population. Birds like pigeons; sparrows etc 
are vanishing due to these radiations. Adverse effects 
of these radiations on sheep, dogs and cows have also 
been observed in a study in Germany. Radiations have 
harmful effects not only on animals and humans but 
also on vegetation and plants.[6] 
 
Birds like rock dove, pigeons, magpie were found to be 
disappeared near cell towers. Breeding problems, 
locomotive problems were observed. [32] Alfonso 
Balmori [23] has described in his paper that how 
mammals are affected due to these radiations. 
Animals near the antennas face health issues but when 
they move away from these antennae their changes in 
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health disappeared. Health of bats, monkeys and rats 
was adversely affected by the presence of antennas. An 
antenna was installed in a town of Spain for about 5 
years but the farmers started complaining of 
miscarriages in pigs those used to live in the antenna 
vicinity of about 50-100m. Eventually, the antenna 
was dissembled. These radiations can affect the 
reproductive ability of the mammals living near the 
cell towers. 
 
Yuanxin Deng et al. have tried to look into the effects 
of aluminium and extremely low frequency magnetic 
radiations (ELF-MF) on the brain of mice. 60 male 
Kunming mice were taken for the study for 8 weeks 
and were divided into four groups. The first was 
control group, in the second group mice were exposed 
to magnetic radiations, the third group was 
administered by aluminium and the fourth was 
administered by both aluminium as well as magnetic 
radiations. The results demonstrated that both 
ELF-MF and aluminium can influence the 
pro-oxidative functioning and learning memory of the 
mice [25]. 
 
Willie M.U. Daniels et al. [26] have studied the effects 
of radiations on rats. Their study also states that 
exposure to radiations may lead to unnatural 
functioning of the brain. 
 
Girish Kumar states that apart from animals, 
mammals and birds, plants, vegetation, crops are also 
affected by these radiations. Radiations affect the 
growth of plants and crops. Cell phone radiations can 
suppress germination and root growth, choke seeds 
which leads to reduction in growth of plants and crops. 
It has been found that trees near the cell towers are 
more prone to illness. They look feeble and have slow 
growth rate. Micro-organisms present in the soil get 
killed due to the heat produced by the radiations. This 
have adverse effects on organisms which rely upon 
these micro-organisms for their food, thereby 
disturbing the ecological cycle.[32].  
 
A study was conducted in Michigan, and it was 
observed that near a communication antenna plants 
grew unusually at a faster rate. So it can be concluded 
that electromagnetic radiations accelerate the cell 
division and this is not a desirable factor. They 
similarly affect human beings thereby producing 
many disorders [2].   
 
H. World Health Organization (WHO) views 
On May,2011, International Agency for Research in 
Cancer (IARC), which is a part of  WHO, has 
classified mobile phone radiation as Group 2B- 
possible human carcinogenic[11].  
 

IV. PRECAUTIONARY STEPS THAT CAN BE 
TAKEN  

 
Above mentioned studies are capable enough of 
proving that electromagnetic radiations are dangerous 
for human health, animals as well as environment. 
They can be a source of various incurable diseases and 
pose great risk. But this information should not 
frighten people; instead awareness should be created 
so that people can be cautious about these radiations 
and can save themselves. A lot of research is going on 
in various countries so hopefully scientists and 
researchers may come out with the possible solutions 
to minimize the effects of these radiations on human 
population, animals and environment. Till then at 
least a precautionary approach should be 
maintained.[12],[13] 
 

1. Public awareness programs should be 
organised to make people aware about 
radiations and their effects. 

2. Mobile phones should not be kept too close to 
head for long hours. Phones should be kept 
away from the body to the extent while 
attending calls. Prefer the use of headsets 
rather than handsets to keep phone away 
from your head. Receive calls only if there is 
a strong signal. 

3. Limit the duration of calls. Make short calls 
and keep cell phone on speaker mode. Use 
landline phones if available. Text messages 
should be preferred rather than calls.  

4. Children should reduce the usage of cell 
phones as they are more prone to radiations. 

5. Minimize the use of CFL as they emit more 
radiations than incandescent lamps. 

6. Limit the use of microwaves, ovens, toasters, 
boilers, electric stoves as they are a source of 
radiations. 

7. Restrict the use of television as they are a 
potential source of radiations. Sit away as far 
as possible. 

8. Don’t place laptops in your laps as they 
produce harmful radiations. Place laptops 
and computers on a table and operate from a 
convenient distance. 

9. People with active medical implants should 
avoid the use of cell phones. They should 
keep phone at least 15cm away from them. 

10. Turn off all the power points during night. 
Minimize the electromagnetic pollution as 
much as you can. 

11. Prefer the use of anti-radiation products. 
They may add up to the cost but they should 
be used as health is more important than 
money. 
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