
CELL PHONE 
RADIATION HAZARDS 

AND SOLUTIONS

Prof. Girish Kumar
IIT Bombay

Tel: (022) 2576 7436

gkumar@ee.iitb.ac.in



Outline of Presentation

�Cell Phone Advantages

�Microwave Heating Principle

�Cell Phone – Specific Absorption Rate (SAR)

�International Findings

�Biological effects

�Newspaper Coverage

�Solutions



India Population –

1.2 billion

Mobile subscribers –

800+ Million

Mobile Towers –

4.5 lakh



Growth of Subscriber Base



Particulars Wireless Wireline Total

Total subscribers 865.71 34.07 899.78

Total Net addition 7.34 -0.11 7.23

% of monthly growth 0.86% -0.33% 0.81%

Urban subscribers 570.54 25.73 596.27

Rural subscribers 295.17 8.34 303.51

Tele density 72.12% 2.84% 74.96%

Urban teledensity 157.76% 7.11% 164.87%

Rural teledensity 34.10% 24.48% 33.73%

Subscriber Base in August 2011

August 2011 – subscribers in millions



Cell phones have several advantages.

Cell phones and cell towers have several 

disadvantages including microwave 

radiation, which has several harmful 

effects.



Microwave radiation effects are classified as: 

•Thermal 

•Non-thermal

The current exposure safety standards are 

mainly based on the thermal effects, which 

are inadequate.

Non-thermal effects are several times more 

harmful than thermal effects.



Sun Heating vs Microwave Heating 

� Outside to inside
heating

� Skin heating

� Sweating happens

� Inside to outside
heating

� Internal heating

� Heat trapped





Figure from the book entitled “Industrial Microwave Heating” by Metaxas and Meredith, 

Peter Peregrinus, 1983, page 280.



Microwave Heating Concept

4.2 KW (4200 W) of microwave power raises
temperature of 1 Litre of water by 10C in 1
second.

In energy absorption term, 4.2 KW-sec microwave

energy will increase the temperature of 1 Litre by 10C.

For example, in a microwave oven, temperature of one

cup of water increases from 300C to 1000C in approx.

70 seconds with 500W of microwave power.

With 1W power (same as output power of cell

phones), temp. will increase by 10C in 500 seconds.



Cell Phone - Ear Warming?

Have you ever noticed warm 

sensation in ear after using mobile 

phone for a long time?

Warm sensation/pain > tinnitus > irreversible hearing loss

Tinnitus or “Ringxiety”- sensation of cell phone ring

Temp. of ear lobes increases by 10C when 

cell phone is used for approx. 20 minutes.

All these effects lead to Ear Tumor



A Cell phone transmits 

1 to 2 Watts of power 

SAR (Specific absorption rate) - Rate at which radiation is absorbed 

by human body, measured in watts per kg (W/kg). 

In USA, max. SAR limit for cell phones is 1.6W/Kg which is for 

6 minutes. It has a safety margin of 3 to 4, so a person should not use 

cell phone for more than 18 to 24 minutes per day.

This information is not given to people in India.

SAR (Specific absorption rate) - Rate at which radiation is absorbed 

by human body, measured in watts per kg (W/kg). 

In USA, max. SAR limit for cell phones is 1.6W/Kg which is for 

6 minutes. It has a safety margin of 3 to 4, so a person should not use 

cell phone for more than 18 to 24 minutes per day.

This information is not given to people in India.

SAR and Cell phone use time limit 



San Francisco Govt. has made it mandatory for the industry to 

display SAR value for each phone. (USA Today 14 July, 2010)

Check SAR Values: 

Search on Internet

SAR mobile phone 

SAR value



Page 18 - Complete manual can be downloaded from -

http://docs.blackberry.com/en/smartphone_users/deliverables/11261/BlackBerry_Bold_9700_Smartphone-US.pdf

Warning from Blackberry 



Results of Re-evaluation of Interphone Study

INTERPHONE – WHO -10 years, 13 countries, largest (5,117 brain 

tumor cases), $25 million dollars to evaluate risk on brain tumors. 

Conclusion - no overall ↑ risk, but suggesFons of ↑ glioma -

heavy users & ipsilateral exposures

Re-evaluation - Risk underestimated by at least 25%

�For every 100 hours of use -26% ↑ risk of meningioma

�Initial 24% risk of glioma ↑to 55% over 10 years- regular 

users are taken as people who use it for 2hrs/month.

�Doubled - quadrupled brain tumor risk - heavy users 

(1/2 hour/day) over 8 to 10 years.

�Children, young adults– excluded. New study - Mobi-kids



WHO: Cell phone use can increase cancer risk

International Agency for Research on 

Cancer (IARC), a part of WHO designates 

cell phones as "possible human 

carcinogen” [Class 2B]

Found evidence of increase in glioma and 

acoustic neuroma brain cancer for mobile phone 



BIOLOGICAL EFFECTS



Most common complaints:



Neurodegenerative Disorders –Alzheimer, Parkinson's

DNA Damage

Immune System Degradation

Irreversible infertility

Effect on Skin

Tinnitus and Ear Damage

Increase in Cancer risk

BIOLOGICAL EFFECTS



Sleep Disorders

Use of mobile phones before

bed disturbs Stage 4 sleep, the

stage important for full

recuperation of brain and body.

NOT ADVISABLE

Keeping mobile phone next 

to head or below pillow 

while sleeping



Children are more vulnerable as:

• Skulls are smaller & thinner - ↑’s radiaFon absorpFon

• ↑rate of Cell division - more susceptible to genetic damage

• Myelin sheath not developed - Electrical brain-wave activity

•Immune system not well developed -less effective against 

fighting cancer growth  

Risk to Children

RF penetration in the skull of an adult (25%), 10 year (50%) and a 5 year old (75%). 



A pregnant woman and the fetus both

are vulnerable as RF radiations can pass

placental barrier & continuously react

with the developing embryo and

increasing cells.

Risk to Pregnant Women



Effect on Eye/ Uveal Melanoma

Good quality lens Ability to focus the laser beam at 

the various locations is altered.

Prolonged exposure to microwave radiation can lead to 

macroscopic and microscopic damage to the lens and part 

of this damage does not heal and accumulates with time.



Irreversible infertility

Continuous exposure 30% sperm decrease in intensive mobile 

users, in addition to damage of sperms



Live Blood Cells and Electrosmog

Dr. Magda Havas

Trent University, Canada

Poor 
Circulation

Lower 
Oxygen 

transport

Reduces 
waste 

removal

Consequences



DNA Damage

Prof. Henry Lai

University of Washington

1995, Diem et al. 2005

Single and double strand breaks observed in 

DNA from microwave exposure at levels below 

the current FCC exposure standard.

When Damage to DNA > Rate of DNA repaired, there is 

the possibility of retaining mutations and initiating cancer
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26 Oct 2011

Study by KEM Hospital

proves hearing problems



The Danish Cohort Study:

The Politics and Economics of Bias

http://www.microwavenews.com/DanishCoho

rt.html

16 Nov 2011, Page 5

JJ and Nair Hospital - Hearing

problem with mobile phones



19 Nov 2011, Page 1



‘Are cell phones injurious’ 

Sep. 2011.
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