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Editorial

MOBILE PHONE AND TOWER RADIATION: A CHALLENGE
TO ALL LIVING ENTITIES

Use of mobile phone is increasing at a great speed eve - y
day. It is now becoming like a body part to many Mebile Subscriptions to Outnumber the World's Population
individuals, especially of younger generations. Cellula
phone technology has revolutionized the globa '
telecommunication scenario with exponential increase i =
cell phones and mobile towers. As it is also a very goa
scope for business, majority of mobile phone towers al
mounted near the residential area on the residential a
office buildings to provide good coverage to the user< e
These towers continuously transmitting radiation on th
exposing residents in proximity to 16 10 times
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stronger signal (Ghildiyat al.2014). In addition to the ~ * 20 2n iz 23 20 s 6 27 o8 29 20
continuous radiation from mobile towers and mobile gee m
@statistacharts  Sources: Ericsson, United Nations

phones or wireless phones, many other such radiations
like radiations from computers, laptops, TV towers, FMSource: Ericsson, United Nations (Statista Chart).
and AM broadcasting towers, microwave ovens etc. are
encountered everyday by us. We are exposed to all thdge hundred million times more EMR than our
radiations, which are additive in nature (Ghildigakl. ~grandparents were. Cell Towers emit high-frequency
2014). microwaves (about 1900 MHz) and spread in biosphere.
Both base stations (BS) and the mobile phones (MP)
Population growth and increase in mobile phone use regularly waste 70% of the energy. Health hazards by
As per the prediction of United Nations department oEMR may behermal and non-thermal. The thermal effect
economic and social affairs (2017), world’s presenis like cooking in microwave oven, but a lot of damages
population is about 7.2 billion. World Economic Forumdone by the non thermal effects (Kairal 2016).
mentioned that the mobile industry is now in explosive
growth worldwide with an ever-growing demand for data Radiation Frequencies
traffic. In the year 2017, the mobile phone users are in Mobile Phone Tower’s antennas transmit in the
4.77 billion and expected to reach about 5 billion in 2019requency range of 869 - 894 MHz (CDMA), 935 - 960
As per the available data, the number of mobil&Hz (GSM 900) and 1810 — 1880 MHz (GSM 1800) in
subscribers has already exceeded the number of wof@cond Generation (2G), 2110 — 2170 MHz in 3G, 2300
population (Statista 2013-2019)! So, many persons ar&400 MHz in 4G, 2400 - 2500 MHz in Wi-Fi, Blue Tooth
accustomed with use of more than one mobile phorfd 3400 - 3600 MHz in 5G services. Living entities
connection. staying within 10 meters from Mobile Towers receiving
In India, the telephone subscribers using wireless ford0 thousand to 1 lakh times stronger signal (radiation)
of communication in urban area is 63.27% and in rurdhan the requirement (Akbet al. 2012). People living
area 33.20% of population as per the report of Telepho#éthin 50 meters of towers having more health problems
Regulatory Authority of India (TRAI) (Saravanamuttuthan those living outside (Pachuau and Pachuau 2014).

et al.2016). So, closer to people near the towers, greater the danger.
Millions of people residing within high radiation zones
Living in the sea of electromagnetic radiations in our country and our environment is highly exposed to

Flora and fauna including human beings are floodeglectromagnetic waves by many sources, including
with massive amounts of powerful wireless mobile devices (Akbadt al.2012).
Electromagnetic Radiations (EMR). We are now exposed
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Time limit for mobile phone use electromagnetic radiation, when it is exposed. It is similar

The Specific Absorption Rate (SAR) value is theo that of cooking in the microwave oven, where the water
radiation absorbed by living organisms including peoplén the food content is heated first. Microwave absorption
measured in units of watts per kg (w/kg) of tissue. Theffect is much more significant by the body parts, which
limit is 1.6W/Kg for 6 minutes per day usage and theontain more fluid (water, blood etc.), like the brain which
margin of safety 3 - 4 times. So, more than 18 - 24 minutesnsists of about 90% water. Effect is more noticeable
per day use is not safe. Millions of people are not awarghere the movement of the fluid of the organs is less.
of it and using mobile phones throughout almost the entii®o, the fluids of eyes, brain, heart, abdomen, joints etc.
non-sleeping period daily without realizing its associatedre affected much more. As human height is much greater

health problems (Kumar 2010). than the wavelength of the cell tower transmitting
frequencies, so multiple resonances in the body happens
Reports from India which creates localized heating inside the body. This

A study on the quantification of electromagnetic fieldresults in boils, drying up of the fluids around eyes, brain,
(EMF) radiation from mobile towers and their healthheart, abdomen, joints etc. (Sharma and Lamba 2017).
impacts on human beings have been carried out in KotaElectromagnetic radiations are having various other
city of Rajasthan. It has been noticed that EMF radiatioeffects also, including causing deterioration in large
from almost 50% of the mobile towers installed in Kotanolecules in cell, imbalance in ionic equilibrium,
city is beyond the permissible limits prescribed by thelamaging of cellular components such as proteins, lipids
DoT, Govt. of India (Vijay and Choudhary 2017). and DNA (Elfide 2017).

Effects on human Effect on blood-brain barrier leading to cancer

The Food and Drug Administration (FDA), Indian The blood-brain barrier selectively allows nutrients to
Council of Medical Research (ICMR) and many othepass from the blood to the brain, but keeps toxic
research workers reported that radiation from both mobikubstances out. As per available reports, a single two-
phone and towers causes adverse health effects. Aftesur continuous exposure to a cell phone just once during
absorption of electromagnetic radiation, the body iffetime may permanently damage the blood-brain barrier.
heated internally and causing damage to various orgari3ue to this, besides increase in brain tumour and acoustic
High exposure can also instigate Alzheimer’s diseas@euroma, there is also increased risk of several other types
Morgellon’s disease, Tinnitus, bone weakening; sleepf cancers following prolonged exposure to mobile phone/
disorders, neurodegenerative diseases and even higlwver radiation continuously. Among these, salivary gland
cancer risk (Ghildiyaét al. 2014). tumours, tumours at the eyes and facial nerve, lymphoma,

Several studies reported irregular heart beat and pulskin, blood, testicular and breast cancer etc are important
rate when mobile phones are placed on chest (closer(®harma and Lamba 2017).
heart) and on ear (closer to brain) for a specific time
(Mitra et al.2014). Significant effects were observed on Causing hearing loss and ear tumour
heart rate and blood pressure due to exposure of mobileTemperature of ear lobes increases by approximately
phone radiation (Aghaet al. 2018). It can interfere 10°C when mobile phones are used for 20 minutes
normal works of implanted Cardiac Pacemakersgontinuously and prolonged use of it can cause auditory
implantable Cardiovascular Defibrillators (ICDs) anddisturbance in terms of hearing loss (Shaeted.2016).
Impulse Generators (Ghoshdostidatr al. 2011). The radiation emitted by mobile phones may damage
Epidemiological studies among MP radiation exposethe delicate parts of the inner ear. Persons using cell
people revealed sleeping disturbances, discomfonphones 2-3 hours every day are inviting the risk of partial
headache, irritability, appetite loss, nausea, muschieafness over 3 to 5 years. The problem generally starts
spasms, depression, nervousness, agitation, concentratigith a pain in the ear that gradually develops into tinnitus
difficulties, visual disorders, changing blood pressuregr a ringing sensation. That may finally lead to hearing
cardio-vascular problems etc. (Kumar 2010, Jain anldss and / or ear tumour (Sharma and Lamba 2017).
Bansal 2017). Occupational health hazards found much
more in Telecom workers working closely with Causing problems of eyes
equipments for testing, maintenance, installation, etc. Frequent use of mobile phones can also damage the
with much greater exposure (S@ual. 2015). visual system in different ways and may also cause uveal

How it works? melanoma.e.tumour of the eye. Increase in temperature

As human body consists of 70% liquid, it absorbslue to the effect of electro-magnetic radiation close to
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the eye lens may result in lens opacities and thus increaggh immune system, effects on stress hormones,
the risk of developing cataracts. Prolonged exposure magproductive, nervous and circulatory system (Radiqi
lead to both macroscopic and microscopic damage to thhé 2016). Numerous studies have been pointed mobile
eye lens and this damage seems to accumulate over tipteone towers as a potential cause of health hazards and
and may not heal afterwards (Sharma and Lamba 201dgcline of animal populations including free-tailed bats
(Tadarida teniotiy in bat colony (Rafiget al. 2016).

Causing irreversible infertility

In one reportthe American Society for Reproductive  Effects on birds
Medicine stated that decrease in semen quality by Millions of migratory birds die each year from
affecting the sperm count and motility, viability andcollisions with telecom masts. Ministry of Environment
normal morphology of the sperm is related to the duratioand Forests has ordered further study on the impact of
of cell phone use. EMR from MP towers on wildlife birds (The Hindu

In sperm count, it appears that 30% sperm decreasedfi1?). Birds when exposed to any electromagnetic field,
number among intensive mobile phone users. Thibey lose the power of orientation, natural navigation and
physical damage of sperms is another effect. Cell phomeay fly at any direction. Pigeons, sparrows, swan and
radiation can cause breaks in DNA of sperm cells anathers may be affected due to interference from the
cause cancer through that mutation. Damage to spefmmseen enemy”, the mobile phone masts (Vibyal.
DNA is dangerous as it can pass such genetic change2fil5). It is rare to notice that birds like sparrow, pigeon
subsequent generations (Sharma and Lamba 2017). etc. staying or flying near the MP towers (Vijey al.

2015, Kaur 2016). The radiation absorption is more in

Effects on children and pregnant women birds than human or animal due to more body surface

National Radiological Protection Board (NRPB)area to body weight ratio. Since fluid content is small
mentioned that mobile phone radiation affects childredue to less weight, it gets heated up very fast and the
more than adults due to smaller and thinner skull, sofhagnetic field affects their navigational skills (Seju
skin, smaller brain size, more elastic ears, lower blooal. 2015, Rafigiet al.2016). Vijoyet al.(2015) reported
cell volume, greater conductivity of nerve cells, highethat electromagnetic pollution may be possible cause for
cell division rate, more susceptibility to genetic damagejecline of amphibian populations with some deformation.
more radiation penetration and for more in longer life
time exposure. Children may suffer from disruption of Effects on bees and insects
memory, decline of attention, diminishing learning and Bees are important to pollinate about 90 commercial
cognitive abilities, increased irritability in the shorteragricultural crops worldwide. Scientists warn that the
period exposures due to use of mobile phones. In longsteady decline in bees and other pollinators could trigger
period exposures, the hazards includes depressiweore crisis in future than global warming.
syndrome, degeneration of the nervous structures of ti#ectromagnetic radiation affecting the life cycle of
brain etc. (Kumar 2010). honey-bees may cause pollination disturbance. It affects

Electromagnetic radiations can damage the placentahvigation, reproduction, honey production ability and
barrier of pregnant woman, which protect fetus in thelisruption of biological clocks (El Halalet al. 2014).
mother’s womb (Sharma and Lamba 2017). It may causgeveral workers reported the sharp declining honey bee
early spontaneous abortions due to effect on fetalopulationsi,e Colony Collapse Disorder (CCD) with
development (Mahmoudabaeli al. 2015). More use of potential health hazards due to prolong mobile phone
mobile phones during pregnancy in women may give birttower radiation (Tayet al. 2017).
of child with behavioral problems (Sharma and Lamba Insects are the key species of ecosystem and found

2017). very sensitive to electromagnetic radiations. Studies
revealed sharp decrease in population of ants, beetles and
Effects on animals other insects close to MP towers. Cammaerts and

Animals staying near mobile towers are prone tdohansson (2014) reported that 900 MHz radiation have
various dangers including still births, spontaneousome impact on nervous system of exposed ants, effects
abortions, birth deformities, behavioural problems andn their physiology, social behavior, orientation and
declining overall health status (Vij@t al.2015). It may navigation.
be due to changes in intracellular ionic concentration,
cellular proliferation, genotoxic effects, interferences Effects on plants

Electromagnetic radiation emitted from MP towers



Exploratory Animal and Medical Research, Vol.8, Issue 1, June, 2018

may affect plants, vegetables, crops etc. (Vigyal.

2015). A study found that the production of betel nuts Rules and regulations

and coconuts have been decreased after the installatiorFor a long time the Government is forming new rules

of mobile tower (Debnath and Bora 2015). and regulations to protect health of its citizens. The
Parihar (2014) reported that electromagnetic radiation€NIRP is an international commission, whose activities

from mobile phones and towers can interfere théclude determining exposure limits for EM fields used

morphological and biochemical process, growth andly devices such as mobile phone. In India, Department

nodule formation in the plants. It also affects vegetablesf Telecommunication has ordered the mobile phone

and crops in its vicinity, inhibit germination and growthcompanies to follow all the guidelines of ICNIRP and as

of roots etc. Top of the trees tend to dry up when directlger the Environment (Protection) Act, 1986 the rules

face the MP tower antennas (Sathishkuetal.2017). includes the following basic points:

Trees located around 50 meters of Mobile towers look 1. Cell phone towers should be installed far from the

sad, feeble, dried tops, slow growth with illness (Debnatpublic place, residential, agricultural, school, hospital

and Bora 2015). areas etc.
2. More number of mobile phone towers along with
Role of WHO less transmission power facilities are to be provided.

World Health Organization (WHO)’s International 3. In multiple transmission sites at specific locality
Agency for Research on Cancer (IARC) in the year 201%hould sharing of a common tower infrastructure, to be
has classified electromagnetic radiation from wi-fi,coordinated through any nodal agency.
mobile phone and towers as category 2{B)possibly 4. Safe distance between towers and residences to be
carcinogenic to human’(Hardell 2017). Dariuszmaintained with regular monitoring of radiation levels.
Leszczynski, a scientist of IARC expert 5. Radiation measurements must be done by
committee, mentioned that long term average of 3ihdependent and trustworthy third party, rather than self-
minutes daily radiation exposure, increases the risk akrtification by the operators.
brain tumour and cancer. WHO again launched a draft in 6. Base station antenna sites should be prohibited to
the year 2014, where dismissed the adverse health hazamdsess by general people. Public should be discourage
by radiation, mentioning a proposal for re-evaluation ofonger stay in the zone of base station, even for the
exposure effects to the people and environment (Hardetaintenance personnel.

2017). As no conclusive evidence of carcinogenesis was7. Sign boards or warning signs to be provided at base
finalized by mobile phone and towers exposure, a longtation / tower sites, must be clearly visible and
term exhaustive research study is perhaps required ittentifiable. A warning sign should be placed at the

understand actual effects worldwide. entrance of such zones.
8. The service provider will be liable for penal action,
Guideline to install mobile tower if the guidelines are violated.

Different countries like USA, Canada, New Zealand,
Belgium, Italy etc. have issued mobile phone and towers Cumulative effect of electromagnetic radiation:
exposure standard. In India, MP towers are permitted t@hat next?
emit at 0.45 watts per square meter at 900 MHz, less Actually wireless technologies are not environmental-
than international standard. Recently, India Govt. hasiendly, even it utilize about 10 times more power than
decided to limit one-tenth of the existing level of basevired technologies (Baliget al.2011). Mobile phone is
station emissions. Ministry of Environment and Forestaow one of the booming industry and its usage increasing
engaged an expert group to study the possible impactsddy by day among people with addiction and without
communication towers on wildlife including birds andconsidering darker side of this technology. More numbers
bees. In their report, many recommendations aref Mobile phone towers and amplifiers are added day by
forwarded by the members to reduce EM radiation (httpday worldwide considering havoc demand.
/www.moef.nic.in). Many international guidelines We are exposing continuously to uninterrupted
published and adopted by many countries, but guidelineadiation comes from different appliances like mobile
of ICNIRP (International Commission for Protectionphones and towers, microwave ovens, Laptops, FM radio
against Non-lonizing Radiation) are accepted mogbwers etc. These all are working together. Therefore,
worldwide (Non-ionizing radiation protection standardspolicy makers should be active enough to form strict
and policies 2010). radiation norms. Researchers, industrial people,
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entrepreneurs have to come out immediately with Elfide GK, Kyymet KY, Arife AK, Ipynsu A, Gamze A (2017)
effective solutions, which may be costly but never greatefifects of electromagnetic fields exposure on the antioxidant
than the risk that is faced by human, animals, birds anfkfense system. J Microscopy Ultrastruct 5(4): 167-176.
environment (Ghoslet al. 2017). Proposal already _ _

initiated regarding placing of heterogeneous networks of ' nalabi N, Achkar R, Haidar GA (2014) The effect of cell
cells at indoor level with faster connectivity, |0werphone antennas’ radiations on the life cycle of Honeybees. IEEE

radiation and low power utilization as some effectivd/editerranean  Electrotechnical Conference (MELECON)

alternative to present mobile phone tower systerfi08-414.

(Saravanamuttiet al. 2016). Ghildiyal V, Dabas S, Bhardawaj A (2014) A critical review
More consciousness about health, reduction of timg, nopile radiations effects: problems and remediation. Internat

of use of cell phones W|t_h_|n permlssmle limit, use of} Info Computation Technol 4(8): 853-858.

mobile phone as some utility item and not any item for

entertainment, prohibition of use of mobile phones by Ghoshdostidar S, Guha SK, Neogi S, Kumar G (2011) Cell

children and pregnant women, arrangement of provisiori¥ione tower radiation hazards. Report of technical advisory

to reduce radiation and constant research to reduce ggmmittee, IIT, Kharagpur and Bombay, submitted to the

harmful effects of that technology may lead us to a bettdfinistry of Environment, Govt. of West Bengal .

condition in future. Raidecn M Ghosh PM, Paul LC, Zainul-Abadin AFM (2017) A review
ajdeep Mitra of the potential health hazards of radio frequency radiation from

Ass'lstant Profe.ssor .(ECE)’ . cellular base station, British J Applied Sci Tech 20(4): 1-8.
Ideal Institute of Engineering, Kalyani,

Nadia, West Bengal, India. http://www.moef.nic.in/downloads/public-information/
final_mobile_towers_report.pdf. Report on possible impacts
Shibabrata Pattanayak of communication towers on wildlife including birds and bees.
Associate Editor, Accessed on 11.04.2018.

Exploratory Animal and Medical Research o i .
ICNIRP (2010) Guidelines for limiting exposure to time

REFERENCES varyihg electric and magnetic fields (1hz — 100 khz), Health
Physics 99(6) : 818-836.
Aghav SD, Patil DS, Yande JV (2018) Environmental
pollution due to mobile phone radiation, high voltage powerlin%
radiation and investigating its effects on heart rate and blood’i
pressure. Int Res J Sci Engg, Special Issue A3: 134-138. Kaur J (2016) Effects of electromagnetic radiations from

Akbal A, Kiran Y, Sahin A, Turgut BD, Balik HH (2012) ceI'I phong towers on bird c.ommumty. Thes'ls for Master of
Science in Zoology, submitted to the Punjab Agricultural

Effect of electromagnetic waves emitted by mobile phones on . i )
. . o University, Ludhiana.

germination, root growth and root tip cell miotic division of

Lens culinarisMedik. Pol J Environ Stud 21(1): 23-29. Kaur S, Kaur J, Sandhu M (2016) Effects of mobile

Baliga J, Ayre R, Tucker RS (2011) Energy consumption irr]adiatior?s and its prevention. Internat J Computer Sci Mobile
wired and wireless access networks. IEEE Communicationc':sOmpUtIng 5(2): 298-304.
Magazine (https://people.eng.unimelb.edu.au/rtucker/ Kumar G (2010) Report on cell tower radiation, IIT

publications/files/energy-wired-wireless.pdf) 70-77. Cited inBombay, Electrical engineering department, submitted to

http://www.electricalpollution.com/WirelessKillsTrees.html. Secretary, DOT, Delhi, on December, 2010.

Accessed on 12.04.2018. Hardell L (2017) World Health Organization, radiofrequency
Cammaerts MC, Johansson O (2014) Ants can be used tasliation and health - a hard nut to crack. Internat J Oncology

bio-indicators to reveal biological effects of electromagneti®1(2): 405-413.

waves from some wireless apparatus. Electromag Biol Med Mahmoudabadi FS, Ziaei S, Firoozabadi M, Kazemnejad

33(4): 282-288. A (2015) Use of mobile phone during pregnancy and the risk
Debnath D, Bora M (2015) A survey on the impact of cellof spontaneous abortion, J Environ Health Sci Engg 13: 34.

phone tower radiations on some nut and banana plants. Internat

JAdv Res Sci Engg 4(2): 166-171.

Jain A, Bansal S (2017) Electromagnetic radiations:
zardous or not? Internat Res J 6(4): 51-54.



Exploratory Animal and Medical Research, Vol.8, Issue 1, June, 2018

Mitra R, Mazumder M, Pal K, Jana S (2014) A study on Sharma N, Uma G, Deepak V, Sandeep R (2016)
effect of mobile phone radiation on human health. Explor Aninudiological disturbances in chronic mobile phone users,
Med Res 4(2): 246-252. European J Pharma Med Res 3(10): 239-242.

Non-lonizing Radiation Protection Standards and Policies Soju A, Trivedi P, Purohit D (2015) Health hazards of mobile
(2010) Instituto edumed para educacdoem medicina e salgbones and towers. WORKOSH - An official newsletter of
www.wireless-health.org.br/downloads/LASR2010-ProtectiorENVIS-NIOH, National Institute of Occupational Health,
Standards-Policies. Accessed on 11.04.2018. Meghaninagar, Ahmedabad — 380016. 10(3): 01-08.

Pachuau L, Pachuau Z (2014) Study of cell tower radiation Statista (2013-2019) Number of mobile phone users
and its health hazards on human body. IOSR J Applied Physiesoridwide. https://www.statista.com > Technology &
6(1): 01- 06. Telecommunications > Telecommunications. Accessed on

Parihar L (2014) Effect of mobile phone radiation on nodul@8:04- 2018.

formation in the leguminous plants. Current World Environ Taye RR, Deka MK, Rahman A, Bathari M (2017) Effect of
9(1): 145-155. electromagnetic radiation of cell phone tower on foraging

Rafigi SI, Kumar S, Chaudhary R, Farooq UB, Kirthika I:,behawour of Asiatic honey bee, Apiscerana F. (Hymenoptera:

(2016) Mobile phone radiations and its impact on birds, animaép'dae)’ J Entom Zool Studies 5(3): 1527-1529.
and human beings. Trends Vet Anim Sci 3: 24-27. United Nations, Department of Economic and Social Affairs

The Hindu (17.02.2012) Ministry orders study into celltowe|(2017) A report on world population published in 21 June

. . . . . . 2017, New York. https://www.un.org/development/.../
impact on birds. (www.thehindubusinessline.com/...into-cell- lationiworld It 2017 html. A d
tower-impact...birds/article20399778.ece). Accessed oR°PH ation/world-population-prospects- html, Accesse
10.04.2018 on 08.04.2018.

Saravanamuttu S, Jayakumar A, Amiratha V, Sudarsanam(;_/”a}y S]’c HegdeliA, hSushma (2015)d5t::d,y O?f electromagneltm
D (2016) Survey of people living at the vicinity of cellular radiation from cell phone towers and their effects on animals,

. . . . tpjants and environment, Intern J Innovat Res Computer Comm
base transmitting stations in an urban and a rural locality, In e 3(7): 370 - 374
Current Res 8(4): 29030-29038. ngg 3(7): 370 - 374.
Sathishkumar D, Balaji L, Marshall B (2017) A survey on _ Vljay.S,. Chou_dhgry MP (201_7) Study gn electr-omagnetlc
field radiation emission from mobile towers in Kota city, Internat

hazards of cell phone tower radiations. Internat J Appli Infcj | Res Sl Enaa Tech 6(11): 21402 - 91409
Comm Engg 3(1): 41-45. nnovat Res Sci Engg Tech 6(11): - .

Sharma AB, Lamba OS (2017) A review: source and effect
of mobile communication radiation on human health. Adv
Wireless Mobile Comm 10(3): 423-435.

*Cite this article as: Mitra R, Pattanayak S (2018) Mobile phone and tower radiation: a challenge to all living entities. Explor
Anim Med Res 8(1): 5-10.

10



