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1 Introduction 
 

Mobile or cellular phones are now an integral part of modern telecommunications. In many 

countries, over half the population use mobile phones and the market is growing rapidly. In 

the year 2006, there were two billion cellular phone users in the world, and this number is 

expected to rise to three billion by the year 2010 (MobileTracker, 2006). But at the end of 

2009, there were 4.6 billion subscriptions globally out of 7.018 billion Population. In some 

parts of the world, mobile phones are the most reliable or the only phones available. 

Given the large number of mobile phone users, it is important to investigate, understand 

and monitor any potential public health impact. 

Mobile phones communicate by transmitting radio waves through a network of fixed 

antennas called base stations. Radiofrequency (RF) waves are electromagnetic fields, and 

unlike ionizing radiation such as X-rays or gamma rays, can neither break chemical bonds 

nor cause ionization in the human body. 

 

While the biological effect of RF radiation has been an important research topic for more 

than half a century, there are two aspects of this technology prodding the resurgence of 

research interest related to human health. First, the proliferation of base-station antennas 

across many urban, suburban, and rural landscapes, and the rise of ambient RF radiation 

levels in residential and office environments. Second, for the first time in human history, a 

RF source is located in proximity to the brain or central nervous system (CNS) of a large 

number of users. The antenna of some devices, e.g., cellular telephones and Bluetooth 

devices, is typically located next to the user’s head, thus creating a potential for RF 

interaction with brain tissues. 

It is well known that at sufficiently high intensity, RF radiation can interact thermally with 

the human body and produce deleterious effects. However, biological responses from gross 

tissue heating would be a minor consideration for exposure to RF fields emitted by these 
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wireless communication devices, where the maximum  permitted specific absorption rate 

(SAR) of RF energy is between 1.6 and 2.0 W/kg in biological tissue. Accordingly, recent 

attention has converged on possible effects that may occur following prolonged or lifelong 

RF exposure at low levels. There is a need to provide a better understanding of the health 

effects to safeguard the general population against possible harm from RF radiation1. 

Human exposure to radiofrequency radiation has increased dramatically during recent years 

from widespread use of mobile phones. If radiofrequency radiation has a carcinogenic 

effect, the exposure poses an important public health problem, and intracranial tumors 

would be of primary interest. A biologic mechanism that could explain any possible 

carcinogenic effect from radiofrequency radiation has not been identified. It is generally 

agreed that the heating of tissue by radiofrequency radiation from mobile phone use is 

negligible and that any carcinogenic effect would have to be mediated through a non-

thermal mechanism.  

Tumors in the Brain: 

The most common tumors consider for the brain tumor are Glioma and Meningioma. 

Results of the most surveys are given in terms of effect of these tumors. 

The following factors have been proposed as possible risk factors for primary brain tumors. 

Whether these factors actually increase the risk of a brain tumor is not known for sure. 

 Genetic risk 

 Radiation to the head 

 HIV infection 

 Smoking 

 Toxins 

Here I am interested to stress the Radiation to the Head point 

2 Radiation Causes Brain Tumors 
 

The results of most previous studies of brain tumors in mobile phone users have been 

negative, although a Finnish study and a Swedish study have indicated an increased risk. 

Studies of ionizing radiation have indicated that the induction period of radiation-induced 

solid tumors is probably at least 10 years. If, however, the mechanism is one of promotion 

rather than initiation, a shorter induction period would be possible. No studies to date have 

                                                             
1
 . J.C. Lin (ed.), Advances in Electromagnetic Fields in Living Systems, 

Health Effects of Cell Phone Radiation, Volume 5 
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had an exposure time long enough to properly address the potential adverse late health 

effects of mobile phone use2.  

Glioma is the most common primary malignant brain tumor in adults and has a poor 

prognosis. The age specific incidence of this tumor is increasing in many developed 

countries, and this increase appears to be only partly explained by improved diagnostic 

techniques. 

Although, several epidemiological studies have investigated the role of potential risk factors 

for glioma, its aetiology remains poorly understood, and there appears to be no association 

between glioma and the various dietary and lifestyle factors commonly associated with 

cancer at other body sites. Previous analyses of dietary factors, smoking and alcohol 

consumption and medical, family and reproductive histories in our study generally did not 

find any associations with glioma risk. 

The higher incidence of glioma in males has long suggested an occupational cause and 

possible risk factors include ionizing and non-ionizing radiation; the latter comprising of 

ultraviolet (UV), radiofrequency (RF) and extremely low frequency (ELF) radiation. Several 

previous studies have examined the possibility that occupational exposure to radiation 

increases the risk of brain tumor but their results have been largely inconsistent. The 

majority of previous studies, however, have been limited by low statistical power, diagnostic 

non specificity and poor assessment of exposure3. 

2.1 Exposure levels4 

Mobile phones are low-powered radiofrequency transmitters, operating at frequencies 

between 450 and 2700 MHz with peak powers in the range of 0.1 to 2 watts. The handset 

only transmits power when it is turned on. The power (and hence the radiofrequency 

exposure to a user) falls off rapidly with increasing distance from the handset. A person 

using a mobile phone 30–40 cm away from their body – for example when text messaging, 

accessing the Internet, or using a “hands free” device – will therefore have a much lower 

exposure to radiofrequency fields than someone holding the handset against their head. 

In addition to using "hands-free" devices, which keep mobile phones away from the head 

and body during phone calls, exposure is also reduced by limiting the number and length of 

calls. Using the phone in areas of good reception also decreases exposure as it allows the 

phone to transmit at reduced power. The use of commercial devices for reducing 

radiofrequency field exposure has not been shown to be effective. 

Mobile phones are often prohibited in hospitals and on airplanes, as the radiofrequency 

signals may interfere with certain electro-medical devices and navigation systems. 

                                                             
2
 . http://aje.oxfordjournals.org/content/161/6/526.full 

3
 . http://occmed.oxfordjournals.org/content/57/7/518.full.pdf+html. 

4 . http://www.who.int/mediacentre/factsheets/fs193/en/ 
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Are there any health effects? 

A large number of studies have been performed over the last two decades to assess 

whether mobile phones pose a potential health risk. To date, no adverse health effects have 

been established as being caused by mobile phone use. 

2.2 Short-term effects5 
Tissue heating is the principal mechanism of interaction between radiofrequency energy 

and the human body. At the frequencies used by mobile phones, most of the energy is 

absorbed by the skin and other superficial tissues, resulting in negligible temperature rise in 

the brain or any other organs of the body. 

A number of studies have investigated the effects of radiofrequency fields on brain electrical 

activity, cognitive function, sleep, heart rate and blood pressure in volunteers. To date, 

research does not suggest any consistent evidence of adverse health effects from exposure 

to radiofrequency fields at levels below those that cause tissue heating. Further, research 

has not been able to provide support for a causal relationship between exposure to 

electromagnetic fields and self-reported symptoms, or “electromagnetic hypersensitivity”. 

2.3 Long-term effects6 
Epidemiological research examining potential long-term risks from radiofrequency exposure 

has mostly looked for an association between brain tumors and mobile phone use. 

However, because many cancers are not detectable until many years after the interactions 

that led to the tumor, and since mobile phones were not widely used until the early 1990s, 

epidemiological studies at present can only assess those cancers that become evident within 

shorter time periods. However, results of animal studies consistently show no increased 

cancer risk for long-term exposure to radiofrequency fields. 

Several large multinational epidemiological studies have been completed or are ongoing, 

including case-control studies and prospective cohort studies examining a number of health 

endpoints in adults. The largest retrospective case-control study to date on adults, 

Interphone, coordinated by the International Agency for Research on Cancer (IARC), was 

designed to determine whether there are links between use of mobile phones and head and 

neck cancers in adults. The international pooled analysis of data gathered from 13 

participating countries found no increased risk of glioma or meningioma with mobile phone 

use of more than 10 years. There are some indications of an increased risk of glioma for 

those who reported the highest 10% of cumulative hours of cell phone use, although there 

was no consistent trend of increasing risk with greater duration of use. The researchers 

concluded that biases and errors limit the strength of these conclusions and prevent a 

causal interpretation. Based largely on these data, IARC has classified radiofrequency 

                                                             
5
 . http://www.who.int/mediacentre/factsheets/fs193/en/ 

6 . http://www.who.int/mediacentre/factsheets/fs193/en/ 
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electromagnetic fields as possibly carcinogenic to humans (Group 2B), a category used when 

a causal association is considered credible, but when chance, bias or confounding cannot be 

ruled out with reasonable confidence. 

While an increased risk of brain tumors is not established, the increasing use of mobile 

phones and the lack of data for mobile phone use over time periods longer than 15 years 

warrant further research of mobile phone use and brain cancer risk. In particular, with the 

recent popularity of mobile phone use among younger people, and therefore a potentially 

longer lifetime of exposure, WHO has promoted further research on this group. Several 

studies investigating potential health effects in children and adolescents are underway. 

3 Health Hazards Linked to Cell Phone Use7: 
 

Scientists have found that microwaves transmitted by cell phones and other wireless 

devices can: 

 

 

 Harm your blood cells 

 Damage your DNA 

 Cause nerve-cell damage 

 Possibly accelerate and contribute to onset of autism, and trigger Alzheimer’s 

disease 

 Damage your eyes 

 Cause sleep disruptions, fatigue and headaches 

 Contribute to salivary gland tumors 

 Cause decreased bone density in the pelvic region 

 Lead to electromagnetic hypersensitivity 

 Affect your heart rate and blood pressure 

                                                             
7
 . http://mobile-devices-phones.knoji.com/how-to-reduce-the-risk-of-vulnerable-to-longterm-damage-to-our-

health-with-cell-phone-usage/ 
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3.1. Helpful proposal to Mobile phone users8 

 Limit the use of cell phones 

 Children should not be allowed to use a cell phone 

 Do not put the cell phone in a pocket or a belt  

 Do not use the cell phone in enclosed metal spaces 

 Do not make a call when the signal strength is weak 

 Do not use the cell phone when battery is low 

 Purchase a phone with a low SAR 

 Use text instead of talk 

 Use landlines 

 Keep cell phone off most of the time 

4 Cell Phones and Brain Cancer 
 

There's also a strong link between EMF exposure and cancer. A review of 11 long-term 

epidemiologic studies published in the journal Surgical Neurology two years ago revealed 

that using a cell phone for 10 or more years approximately doubles the risk of being 

diagnosed with a brain tumor on the same side of the head where the cell phone is typically 

held. 

Professor Mild, lead researcher of that particular study, also cautioned that the danger may 

be even greater than what they found because cancers need a minimum of 10 years to 

develop. Since children today are using cell phones at an earlier age than any previous 

generation, their exposure will be far greater over their lifetimes. Because children have 

thinner skulls than adults, and their nervous systems are still developing, children are 

particularly vulnerable to this type of tumor and should not use cell phones at all. 

Research has proven conclusively that microwave radiation emitted by cell phones, wifi and 

other wireless devices causes DNA damage that can lead to cancer. But, it can take 10 years 

or more before most tumors are noticeable. 

5 Case-Control study in Sweden (2000 – 2002)9 
 

In Sweden normal public started using (from 1980) mobile phones almost 10 years earlier than other 

parts of the world.  Sweden is ideal country for research on Hypothesis that long-term mobile 

phone use increases the risk of brain tumors. 

                                                             
8
 . http://www.psrast.org/mobileng/mobilstarteng.htm 

9 . http://aje.oxfordjournals.org/content/161/6/526.full 
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The specific aim of this study was to investigate the association between mobile phone use 

and the risk of Glioma and Meningioma, the two most common types of intracranial tumors.  

Following are the points which are considered during this research work. 

 Cases of Glioma or Meningioma during 2000–2002 

 Identified all cases are aged 20–69 years 

 Controls were randomly selected from the study population stratified on age (in 5-

year groups), gender, and residential area 

 Detailed information about mobile phone use was collected from 371 (74%) Glioma 

and 273 (85%) Meningioma cases and 674(71%) controls. For regular mobile phone 

use 

 The study population in this case-control study included approximately 3.7 million 

people 

 Trained nurses or psychologist visited clinics every week to ensure a rapid 

ascertainment 

 

5.1 Case ascertainment 

Cases were identified continuously during the study period at the neurosurgery, oncology, 

and neurology clinics at all hospitals within the study area. Trained nurses or a psychologist 

visited the clinics every week to ensure a rapid ascertainment of cases. The regional cancer 

registries were searched approximately every third month for additional case identification, 

to make sure that no cases had been missed. In total 499 Glioma cases and 320 Meningioma 

cases were identified. Four percent (n = 20) of the Glioma cases and 9 percent (n = 28) of 

the meningioma cases were identified from the cancer registry. 

Medical records for all cases were examined to confirm the diagnosis, to establish the date 

of diagnosis (defined as the date of the first medical examination leading to the diagnosis, 

usually when the first radiograph was taken) and to determine the location of the tumor. 

The date of diagnosis was used as the reference date in the exposure assessment. 

5.2 Control selection 

Controls were randomly selected from the study population stratified on age (in 5-year 

groups), gender and residential area. The control selection was made from the continuously 

updated registry of the Swedish population approximately every second month during the 

study period. Controls were selected to cover the required number per case stipulated by 

the common core protocol for the interphone study (one per brain tumor case, two per 

acoustic neuroma case, and three per parotid gland tumor case). Did not used a matched 

control selection, the entire set of controls was used for all studied outcomes. In total, 956 

controls were identified. 
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5.3 Data collection 

All interviews and contacts with cases and controls were made by nurses and one 

psychologist employed for this purpose. Information about mobile phone use and other 

possible risk factors, such as family history of cancer and ionization radiation, was collected 

through personal interviews using a computer program that guided the interview with 

questions read by the interviewer from a laptop computer screen. The responses were 

entered directly into the computer by the interviewer. All interviewers were provided with 

cards displaying photographs of mobile phones with information about make, model, and 

year of introduction.  

5.4 Classification of exposure 

Regular mobile phone use was defined as use of a mobile phone on average once per week 

during at least 6 months 

The number of years of regular use was categorized into less than 5 years, 5–9 years, and 10 

years or more.  

To analyze the possible association between laterality of phone use and laterality of tumors, 

left- and right-side tumors studied separately. The cases were divided into left-side and 

right-side groups 

5.5 Statistical analysis 

Associations between indicators of mobile phone use and the tumors were shown as odds 

ratios, using unconditional logistic regression models, with 95 percent confidence intervals. 

5.6 Outcome of case-control study 
 

 The odds ratio was 0.8 (95% confidence interval: 0.6, 1.0) for Glioma and 0.7 (95% 

confidence interval: 0.5, 0.9) for Meningioma. 

 No risk increase was found for ipsilateral phone use for tumors located in the 

temporal and parietal lobes  

 Most previous studies of brain tumors in mobile phone users have been negative, 

although a Finnish study and a Swedish study have indicated an increased risk. 

Studies of ionizing radiation have indicated that the induction period of radiation-

induced solid tumors is probably at least 10 years. 

 No studies to date have had an exposure time long enough to properly address the 

potential adverse late health effects of mobile phone use. 

 No increased risk of Glioma or meningioma related to mobile phone use observed, 

regardless of tumor histology, type of phone, and duration of use. Furthermore, did 

not observed any increased risk among long-term users in either the analyses among 

all tumor sites or the analyses restricted to only parietal and temporal tumors on the 

exposed side.  



Long-Term Mobile Phone Use and Brain Tumor Risk 
 

 Page 12 

 It is concluded that these data do not support the hypothesis that mobile phone use 

is related to an increased risk of Glioma or Meningioma. It is, however, important to 

note that a carcinogenic effect after a very long induction time would remain 

undetected. 

6 Conclusion 
 

Results of Sweden Case- control study do not support hypothesis that mobile phone use increases 

risk of Brain Tumor, this results cannot be taken as 100% valid considering the complexity of the 

issue. 

However, other studies indicated various risks of health with prolonged use of mobile phone, 

considering all the factors there is a need to take necessary precautions while using the mobile 

phones to reduce the exposure of radiation.  It is particularly important for Children to keep away 

from various wireless devices. 
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7. Appendix 
Case-control study: is a type of study design used widely, often in epidemiology. Case-

control studies are used to identify factors that may contribute to a medical condition by 

comparing subjects who have that condition/disease (the 'cases') with patients who do not 

have the condition/disease but are otherwise similar (the 'controls'). 

 RF : Radio frequency 

 ELF : Extremely low frequency 

 EMF: Eletronic Magnetic Field 

 UV: Ultra violet 

 WHO: World Health Organization 

 IARC:  International Agency for Research on Cancer  

 CNS: Central Nervous System  

 SAR:  Specific Absorption Rate  
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