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ABSTRACT 
 

This paper goes for a simple but elaborate measurement of the sensitivity of human health due to the 
radiation of mobile phone while using it. The possible risks by radio frequency electromagnetic field 
exposure of the human body are a major concern for the society. If exposure is sufficiently intense, it can 
cause biological effects. The increasing use of mobile phone in our environment it is one of the reasons 
why many scientists believe some disease rates are on the rise. It is scientifically proved that the radiations 
produced by the mobile phones affect especially the brain of human being and it will give them the 
difficulty to cope up with their systematized daily course of action and soon cause health injury. In this 
paper, it has been shown that there lies a tangible congruence of the result of statistical analysis based on an 
extensive survey all over Bangladesh on different level of mobile users with the hazards.  
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1. INTRODUCTION  
 

The telecommunication industry is 
experiencing a robust growth on a global scale 
and the cell phones are becoming an essential tool 
in the global modern society as they allow people 
to maintain constant and continuous 
communication without hampering their freedom 
of movement. Since the introduction of cell 
phones in the mid - 1980’s, there has been 
significant increase in the number of cell phone 
users and installations of base stations. As of 
2005, statistics shows that there are 1.6 billion cell 
phone subscribers worldwide and day-by-day it is 
increasing rapidly. Though phone manufacturers, 
regulatory agencies and service providers assure 
that cell phones are safe, the global debates and 
controversy over the health effects of these 
products continue. Several studies on health 
effects present irrefutable evidence confirming 
that increased occurrences of some symptoms and 
diseases are directly related to the exposure of cell 
phone operating frequencies and output power 
levels. It is therefore a great demand for studying 
in the laboratory about biological effects that can 
lead to health impairment. The renewal 
knowledge can be used as a foundation for new 
exposure limits that take into account of thermal 
and non-thermal biological effects of microwave 

radiations from cellular phones and base stations. 
Motivated by the activities of cell phone 
concerning with human body we tried to pick up 
our best assumptions by case study in this article 
and finally we have suggested some suggestions.   

2. LIFE CYCLE ASSESSMENT (LCA) 
 

According to ISO 14040, Life Cycle Assessment 
(LCA) is a method for assessing the environmental 
aspects & potential impacts associated with a good 
or a service delivered by:  

1) Compiling an inventory of relevant input 
& output of a product system (LCI). 

2) Evaluating the potential environmental 
aspects associated with those inputs & 
outputs (LCIA). 

The new Life Cycle Impact Assessment (LCIA) 
methodology IMPACT 2002+ proposes a feasible 
implementation of a combined midpoint/damage 
approach, linking all types of Life Cycle Inventory 
(LCI) results via 14 midpoint categories to 4 
damage categories.  

The basic idea of a Life Cycle Impact 
Assessment is to couple a Life Cycle Inventory of 
different consumption and pollutants emitted during 
the considered process with a LCIA methodology, 
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i.e. to multiply the amount consumed/emitted from 
the different elementary flows with the 
characterization factors for these respective flows 
for the respective impact. An elementary flow can 
have an impact on different midpoint categories 
within same or different damage categories[1]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The scores can be calculated as, 
Midpoint score (SM) = ∑(emissions ⋅CFmi)  
Damage score (SD) = ∑(emissions ⋅DFdmi) 
Normalized damage score (SDN) = ∑(emissions 
⋅DFni) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. RADIATION EXPOSURE 
 

The cellular phone has to emit radio frequency 
energy at levels high enough to reach base stations 
(antenna towers). Since the energy is emitted as a 
microwave in the direct vicinity of the users head 
there are concerns about the safety of this 
technology. There are reports from cell studies as 
well as animal studies that there may be a 
significant risk of developing cancer tumors, 
foremost brain tumors in the user of cellular 
phones. Depending on the level of exposure, 
radiation can adversely affect individuals directly 
and their descendants indirectly. Radiation can 
affect cells of the body, increasing the risk of 
cancer or harmful genetic mutations that can be 
passed on to future generations; or, if the dosage is 
large enough to cause massive tissue damage, it 
may lead to death within a few weeks of exposure 
[2][3][4]. 

4. SPECIFIC ABSORPTION RATIO (SAR) 
 

SAR is a measure of the amount of radio 
frequency (RF) energy that is absorbed by the 
tissue in the human body that is measured in watts 
per kilogram. This measurement is used to 
determine whether a cell phone complies with the 
safety guidelines. The exposure limit takes in 
consideration with the body’s ability to remove heat 
from the tissues that absorb energy from the cell 
phone & is set well below levels known to show 
biological effects. The U. S. Federal 
Communications Commission (FCC) & 
International Commission on Non-Ionizing 
Radiation Protection (ICNIRP) recommend the 
localized SAR in the head is to be limited to 1.6 – 
to - 2 Watts per kilogram averages over any 10g 
mass of tissues in the head [5][6]. 

5. HEALTH RISK 
 

With reference to the handsets, the effect of radio 
waves emitted by the cell phone communication, 
especially with specific reference to human health, 
can be categorized as, thermal, non thermal and 
genotoxical. Thermal effect is one whereby the 
electromagnetic field of radio waves induces polar 
molecules that generates dielectric heat letting the 
live tissues die. For instance some part of head, 
while receiving the message through radio waves if 
it happens to experience increased temperature can 
have damaged nerve fibers. Next to the thermal 
effect is non-thermal effect, in which keeping the 
temperature generated by radio waves constant 
(only the electric current) passes through the cell 

Figure 1:  Overall scheme of the IMPACT 2002+ 
framework, linking LCI results via the midpoint to 
damage categories. 

Figure 2:  Basic structure for impact evaluation.
 

[CFm = Midpoint characterization factor, DFdm = 
Damage factor for the considered midpoint categories, 
DFdm refsub = Damage factor for the considered reference 
substance, DFn = Normalized damage factor, NFd = 
Normalization factor for the considered damage 
category.] 
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membrane, while transceiving messages[7][8], and 
finally the genotoxical effect, which includes 
damage to chromosomes, alterations in the activity 
of certain genes and a boosted rate of cell 
division[9]. Table-1 shows various reported 
symptoms and diseases reported by various 
scientists of different countries. 

     Table 1:  Reported Symptoms and Diseases 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. RISK REDUCTION MEASURES &   

       REGULATIONS 
 
♦ Regulations of the field strength and power   
    density. 
♦ Regulations involving the specific absorption   
     ratio (SAR). 
♦ RF-shields between the cell phone and the user. 

ICNIRP and FCC established exposure limits 
to RF frequency from 3 KHz to 300 MHz range 
for both occupationally exposed workers and 
general public. These organizations also set the 
limit for whole body exposure for occupationally 
exposed workers to 0.4 W/kg and general public 
to  0.08 W/kg in the frequency range of 10 MHz 
to 10 GHz. Radio-communication equipments 
should be tested and monitored for non-ionizing 

electromagnetic radiation in accordance with 
guidelines established by ICNIRP and FCC[22][23]. 

Phone-shielding technologies can redirect and 
control near field exposure of the cell phone 
radiation. These shielding devices would be most 
effective when the phone is used outdoors, far 
from reflecting (particularly metallic) surfaces[23]. 
Though the effectiveness of shields in reducing 
exposures to cell phone RF fields is relatively 
unexplored, one may use these devices to control 
near field radiation effects. 

7. MIGRATION TECHNIQUES 
 

In comparison to the base stations, the effects 
from handsets radiation are much more complex, 
unpredictable and significantly stronger due to the 
proximities reactive near field electromagnetic 
conditions for the user. The transmitted power 
from ordinary handset is absorbed in the user’s 
head, hand or body due to the very small distance 
and strong interactions. Several smart antennas 
shown in fig. 3 (efficient planner micro-strip 
antennas) such as Planar Inverted F Antenna 
(PIFA), Dual Meandering Antenna (DMA) are 
implemented in the handsets, which increase the 
distance of the antenna from the user’s head by 2 
to 3 cm and reduce the absorption by the user’s 
head and enhance the propagation efficiency in 
the direction of the base stations[24][25].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3:  Comparison between conventional and 
smart antenna. 

However the phase cancellation principle used 
in this technique is efficient for fixed radio 
systems but not for mobile handsets where the 
proximate distance and the coupling to the user’s 
head are always changing. One of the most recent 
migration techniques suggests a compact mobile 

Bibliography 
Source 

 
Reported symptoms & diseases 

[10] Headaches, warmth to the ear  and 
burning sensations on the facial 
skin.  
 

[11][17] 
[19] 

Memory loss, brain cancers and   
tumors and Alzheimer's disease. 
 

[12][19] Decline in the level of 
acetylcholine, a brain chemical 
crucial for memory and learning. 
 

[13] Intra-epithelial tumors, neuro-
cognitive symptoms, nerve sheath 
tumors (including acoustic 
neuromas) and sleep disorders. 
 

[14] Blood pressure, kidney damage,   
Leukemia and other blood cancers,   
lymphoma and melatonin reduction. 
 

[15][18] Anxiety, birth defects, calcium ion   
changes, chronic fatigue, crohns   
disease, depression and heart 
disease.  
 

[16][18] Diabetes, disorientation, epilepsy,   
facial rashes and swelling, genetic 
damage, fybromyalgia.  
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handset apparatus using a two part fold-over 
mobile phone where the lower part contains all 
the non-radiating low frequency/power circuits 
and the upper part contains high frequency power 
amplifier, multiplexer and the monopole antenna 
to a distance of 8-16 cm. This technique named 
R95 significantly increases antenna efficiency and 
reduces drastically the SAR to the user’s 
head[25][26][27].  

 
 
 
 
 
 
 
 

Figure 4:  The R95 concept. 

Recently a group of scientists from the 
University of Toronto, Canada used the Galerkin 
moment method to compute the SAR from 
conventional handsets to homogeneous and 
heterogeneous head models. The handsets 
radiating antennas were helical at 893 and 1881 
MHz and monopole whip at 907 MHz. In their 
simulations and computations (Table-2) they 
included the handset model R95 (fig. 4) at 907 
MHz which shows that the SAR of this model is 
about 100 times less than the conventional model 
using homogeneous head model and 50 times less 
for heterogeneous model.  

Table 2:  Galerkin sample to compute the SAR from 
conventional handsets to homogeneous and 

heterogeneous head models. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. METHODOLOGY 
 

It is a casual study directed toward determining 
the impact of cellular phone on human health. 
The data have been collected from primary data 

by sample survey aided by a structured 
questionnaire. The respondents have been chosen 
of aged above 16 years from different cities 
(Dhaka, Chittagong, Sylhet, Rajshahi, Khulna and 
Comilla) of Bangladesh. In this research we have 
used Z distribution for test hypothesis. Among 
various distribution processes this one is more 
appropriate for our work as our sample size is 
large (7650 respondents). Besides this Z 
distribution contains more accurate, symmetric 
and easy calculations. 

9. EVALUATION MATRIC 
 

Median is used to calculate the average 
duration and frequency of communication 
through cell phone which is defined as                
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         (equn 1) 

where  L is the lower limit of the median class, lm 
and fm is the length and frequency of the median 
class respectively, p.c.f  is the cumulative 
frequency of the pre-median class and n is the 
sample size. [Sample size, n = 7650]   
 

Ho: µ = 3, i.e. Null Hypothesis µ is equal to 3 
point. It means mobile phone may cause health 
hazard or not. 

H1: µ > 3, i.e. Alternative Hypothesis µ is 
greater than 3 point. It means mobile phone cause 
hazard on human body. 

Z distribution for test hypothesis is defined as  
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 where S is the Standard Deviation defined as 
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10. SURVEY OUTCOME 
 

It has been revealed from the study that people 
spend about an average of 57.33 minutes per day 
for communication purpose through cell phone 
(table 3) and the average frequency of 
communication is about 9.80 times per day (table 
4). So the span of time per call for the said 
purpose is about 5.85 minutes (average), which is 
fairly large amount of duration of communication 
through cell phone. 
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Table 3:  Duration of communication through cell 
phone per day. 

 

 

 

 

 
 

 
 

Table 4:  Frequency of communication through cell 
phone per day. 

 

 

 

 

 

 
 

As a result the mobile users are affected by 
mobile radiation and they suffer from various 
diseases. Fig. 5, 6, 7 and 8 shows the subscriber 
versus diseases diagram of different level of users 
in percentage.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 9 shows the overall health effects of the 
cell phone users. This diagram determines that 
among the 7650 respondents 24% claimed on 
headaches, 15% on bad sleep, 10% on earaches, 
16% on short-term memory loss, 8% on hair loss, 
8% on burning sensation, 6% on blurring of 
vision  and 3% claimed no effects on health.      

It has been proved that SAR value of a 
particular mobile phone may cause damage to 
human health to some extent. But it is not the 
only reason that is responsible for hazards. There 
might be variety of reasons. It has been observed 
that a mobile having a low SAR value may cause 
more damage than a mobile having that of higher 
value. Fig. 10 shows that most of the people in 

Range (Per day) Frequency 
(f) 

Cumulative 
Frequency 

(c.f.) 
Less than 10 min 1709 1709 

10 – 39 min 1938 3647 
40 – 59 min 1861 5508 
1 – 1.5 hour 1199 6707 

More than 1.5 
hour 943 7650 

Range (Per day) Frequency 
(f) 

Cumulative 
Frequency 

(c.f.) 
Less than once 229 229 

1 – 3 times 1046 1275 
4 – 6 times 2448 3723 
7 – 9 times 2193 5916 

More than 10 times 1734 7650 

 
Figure 5: Subscriber (2000 students) versus diseases 

 
Figure 6: Subscriber (150 teachers) versus diseases 

 
Figure 7:  Subscriber (2500 service holders & 
businessman) versus diseases 

 

Figure 8: Subscriber (3000 general public) versus 
diseases 

Figure 9:  Overall health effects of subscriber 
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Bangladesh are using cell phones of low SAR 
value but they are facing various diseases.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

So the rate of hazards of human health due to 
use of mobile phone might not thus be estimated 
only on SAR value; rather many other factors 
such as long term use, large amount of duration 
are accrued in this regard. 

11. RECOMMENDATIONS 
 

We have reached to a cumulative decision 
based on extensive literature reviews (related 
works) and our findings from survey that hazards 
caused by using cell phones are real and are 
getting increased significantly and Bangladesh is 
not out of these nuisances.  

We may suggest some undeniable steps due to 
get rescued from it:  

• Using cell phone only when a conventional 
phone is not available.  

• Using a handset to places more distant 
between users’ head and the antenna (the 
main source of radiation).  

• Keeping the phone off of users’ lap as well. 

• Governmental control/regulation for cell 
phone specification.  

• Using cell phone with lowest output power.   

• Avoid long conversations and frequent use. 

• Tightening of exposure guidelines.  

• Planning guidance on base station locations.  

• Providing comparative information on the 
SAR from cell phones to the customer. 

12. CONCLUSION 
 

The use of cell phone is increasing 
tremendously day-by-day but most of the people 
of Bangladesh (who use cellular phone) have no 
knowledge how the cell phones impact on human 
health. It is almost clear from the research that the 
radiation from cell phone is responsible for many 
diseases like brain tumor, headaches, short-term 
memory loss, different types of heart diseases etc. 
In the presence of various RF sources, including 
cell phone handsets and broadcast antennas which 
contribute the overall environmental exposure has 
become a great concern about safety of this new 
technology and as well as human health. However 
we should contribute more efforts to transform 
mobile radio communication to an efficient, 
secure and convenient system useful for the 
welfare and positive advancement to Bangladesh 
and for the global society. And for this the 
Government and BRTC should take necessary 
steps for the mobile industry with proper 
regulations.    

REFRENCES: 
 
[1]   Hofstetter, IMPACT2002+ User Guide, vol. 
        2.1, draft October 2005. 
[2] CTIA (2003). Cellular Telecommunications 

Industry Association,1250 Connecticut 
Avenue, NW Suite 800, Washington, DC 
20036,(http://www.wowcom.com). 

[3] Goodman, M. F., Bents, F. D., Tijerina, 
L.Wierwille, W., Lerner, N., & Benel, 
D.(1999). An Investigation of the Safety 
Implications of Wireless Communication in 
Vehicles. Report Summary. Department of 
Transportation electronic publication. 

[4]   Source: EPA 402-F-98-009 May 1998 
[5]   J. Eur Commun, Limitation of exposure of the 

general public to electromagnetic fields, 
Council     Recommendation, July 12,1999, 
page-59. 

[6] Precaution regarding electromagnetic fields. 
Federal Office for Radiation Protection (2007-
12-7). 

[7] Glaser, Roland (December 2005). "Are 
thermoreceptors responsible for “non-
thermal” effects of RF fields?" OCLC 
179908725. Retrieved on 2008-01-19. 

[8] Salford, Leif G.; Arne E. Brun, Jacob L. 
Eberhardt, Lars Malmgren, and Bertil R. R. 
Persson (June 2003). "Nerve Cell Damage in 
Mammalian Brain after Exposure to 
Microwaves from GSM Mobile Phones". 
Environmental Health Perspectives 111 (7): 

Figure 10:  Use of cell phones of different SAR value 



Journal of Theoretical and Applied Information Technology 

© 2005 - 2010 JATIT. All rights reserved.                                                                      
 

www.jatit.org 

 
21 
 

881–883. United States: National Institute of 
Environmental Health Sciences. 

[9]   “Risk Ev4aluation of Potential Environmental 
Hazards From Low Frequency  
Electromagnetic Field Exposure Using 
Sensitive in vitro Methods”, Stiftung für 
Verhalten und Umwelt, 2004, REFLEX Final  
Report retrieved on 20 January 2008. 

[10]  "More mobile phone users report symptoms," 
mercola.com, Jan. 2004 

[11] "Cell phones 'may trigger Alzheimer's 
disease," BBC News, Feb. 5, 2003, 
www.mercola.com, July 2003 

[12] "Did I dial the wrong number?" Discover 
magazine, Mar. 2000 

[13] "New study shows cell phones cause brain 
damage," Reuters (June 20, 2000) Helsinki, 
Finland, cited on mercola.com, 2002 

[14] "British government publishes safety advice on 
mobile phones," Associated Press, London, as 
reported in The Daily Progress newspaper, 
Charlottesville, VA, Dec. 9, 2000 

[15] Thomas William, “Cell Phone Health Risks - 
Investigation”, published in Live Magazine, 
Jan.1,2005 

[16] Panagopoulos, DJ; Chavdoula, ED; Nezis, IP; 
Margaritis, LH (January 10, 2007). "Cell death 
induced by GSM 900-MHz and DCS 1800-
MHz mobile telephony radiation". Mutation 
Research 626 (1–2): 69–78. Amsterdam, 
Netherlands: Elsevier. ISSN 0027-5107. 
Retrieved on 2008-01-15. 

[17] Lönn, S; Ahlbom, A; Hall, P; Feychting, M 
(2005-03-15). "Long-Term Mobile Phone Use 
and Brain Tumor Risk". American Journal of 
Epidemiology 161 (6): 526–535. Oxford, UK: 
Oxford University Press. ISSN 0002-9262. 
Retrieved on 2008-01-20. 

[18] Panagopoulos, DJ; Karabarbounis, A; 
Margaritis, LH (2004-12-01). "Effect of GSM 
900-MHz mobile phone radiation on the 
reproductive capacity of Drosophila 
melanogaster", Electromagnetic Biology and 
Medicine 23 (1): 29–43. London, UK: Taylor 
& Francis. ISSN 1536-8378. Retrieved on 
2008-01-15. 

[19] Khurana, Vini (2008-03-20). Mobile Phone-
Brain Tumour Public Health Advisory. 
Retrieved on 2008-04-05. Lay news article 
Lean, Geoffrey. "Mobile phones 'more 
dangerous than smoking'", The Independent, 
Independent News & Media, 2008-03-30.   

[20] Abdel-Rassoul, G; Abou El-Fateh, O; Abou 
Salem, M; Michael, A; Farahat, F; El-
Batanouny, M; Salem, E (March 2007). 
"Neurobehavioral effects among inhabitants 

around mobile phone base stations", 
NeuroToxicology 28 (2): 434–40. New York, 
NY: Elsevier Science. ISSN 0161-813X. Retd. 
on 2008-02-10. 

[21] Moulder, JE; Erdreich, LS; Malyapa, RS; 
Merritt, J; Pickard, WF; Vijayalaxmi (May 
1999). "Cell phones and cancer: what is the 
evidence for a connection?". Radiation 
Research 151 (5): 513–531. New York: 
Academic Press. ISSN 0033-7587. Retrieved 
on 2008-02-10. 

[22] International Commission for Non-Ionizing 
Radiation Protection home page. Retrieved on 
2008-01-07. 

[23] Guidelines on Cell Phone Forensics, 
Recommendations of the National Institute of 
Standards and Technology, May 2007. 

[24] Precaution regarding electromagnetic fields. 
Federal Office for Radiation Protection (2007-
12-07). Retrieved on 2008-01-19. 

[25] COMAR Technical Information Statements: 
Safety Issues Associated with Base Stations 
Used for Personal Wireless Communications 
and Human Exposure to Radio Frequency and 
Microwave Radiation from Portable and 
Mobile Telephones and Other Wireless 
Communication Devices.  

[26] Hardell L, Carlberg M, Hansson Mild K. 
Pooled analysis of two case-control studies on 
the use of cellular and cordless telephones and 
the risk of benign brain tumors diagnosed 
during 1997–2003. Int. J Oncol 2006; 28:509–
18. 

[27] Hardell L, Hansson Mild K, Carlberg M. 
Pooled analysis of two case-control studies on 
use of cellular and cordless telephones and the 
risk for malignant brain tumors diagnosed in 
1997–2003. Int. Arch Occup Environ Health 
2006; 79:630–9. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


