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Cell (cellular) or mobile phone is widely used and its use has dramatically increased during 
last few decades, which may pose severe risks in human health. The present study attempted 
to draw a correlation between cell phone use and cancer on the basis of literature available to 
us. The thorough literature study revealed that incidences of glioma, meningioma, 
schwannoma, oral carcinoma, parotid gland sarcoma, breast sarcoma, etc. were significantly 
associated with excessive or over use of cell phone (> 60 minutes/day for ≥ 10 years) 
whereas, the risk of cancer in testis was insignificant. Therefore, it might be suggested that 
cell or mobile use should be limited. Moreover, it can be recommended that cell or mobile 
use < 30 minutes/day is safe and it is advised not to use in contact with body and in low 
network area as well as within moving vehicles. Extensive research is necessary, since 
research based literature in this regard is too scanty so far. 

 
 

1. Introduction 
 
In the 1990s, United States first widely used the cell (cellular) 
or mobile phone (including smart phones), since then their 
use dramatically increased and spread throughout the world.  
Presently, cell (cellular) or mobile phone and similar kinds of 
electronic and IT devices (such as -tablets, notebooks, etc.) 
are widely used and very much essential in modern life style. 
It popularizes exponentially in human society as an 
alternative friend and media of entertainments. It charms all 
due to quick communication. In countries like US, Russia, 
Japan Germany, Philippines, UK, Italy, France, Thailand, 
Colombia, South Korea, Spain, Poland, Taiwan, Malaysia, 
Netherlands, Hong Cong, Sweden, Bulgaria, Israel, Finland, 
Singapore, Denmark etc., all citizens have mobiles as many 
as 1-3 per person (en.wikipedia.org 2018). In developing and 
under developed countries like China, India, Bangladesh, 
Pakistan, North Korea, Cuba etc., 12.3–96.4% of citizen use 
mobile (www.networkworld.com 2015; www.statista.com 
2016 and freedomhouse.org 2017). The number of mobile 
subscriber in the earth planet is expected to reach 4.93 billion 

by 2018 (www.statistica.com 2018). Non users are being 
impelled in every moment to use mobile for availing its 
immense advantages. The young are fond of mobile. Student 
without mobile is unbelievable. 

The basic functional mechanism of cell phones includes 
the use of radiofrequency waves, i.e., cell phone works by 
sending signals to and receiving signals from nearly cell 
tower using radiofrequency. Cell phones communicate to 
their base station by receiving and transmitting radio 
frequencies like 800, 850, 900, 1800, 2100 or 2300MHz 
(www.zseries.in 2018) with powers ranging from 0.1 – 2 
watts (WHO 2014). These radiations are electro-magnetic 
and non-ionizing and are transmitted only when the cellular 
phone is turned on. The power of these radiofrequencies 
reduces with increasing distance from the device. This 
reduction is also done by limiting the number of use and call 
duration. But the rate of these radiations is magnified by 
1000x in the area with low intensity radio-frequency 
(www.cnet.com 2011) and low battery level (<15%) of the 
hand-set (blog.lybrate.com 2015; Rathee and Duhan 2016).  
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In fact, cell phone has snatched a huge time (>2.5 hrs. 

day-1 in average in India and nearly 3 hrs in average in 
America (www.webmd.com 2018) from our daily work. 
More than 1 hour of interaction from day to day causes 
genetic damage, tumors, memory loss, increased blood 
pressure and weakening of the immune system, headache, 
increased heart attack rate, skin cancer, sleep disorder etc. 
(Rathee and Duhan 2016). During radiofrequency exposure 
(i.e., cell phone use), the rate of glucose respiration in 
cerebral tissue of temporo-parietal junction and anterior 
temporal lobe of the right hemisphere ipsilateral closest to 
cell phone antenna was suppressed significantly (Kwon et al., 
2011) but an another 50 minutes-cell phone exposure study 
performed by Volkow et al. (2011) revealed that the rate of 
glucose respiration was increased significantly by 7.2%. 
Based on experimental findings, Kwon et al. (2012) reported 
that short term use of GSM mobile phone could not influence 
cerebral blood flow. International Agency for Research on 
Cancer (IARC 2011) has classified radiofrequency 
electromagnetic fields i.e., cell phones as possibly 
carcinogenic to humans (Group 2B), based on an increased 
risk for glioma.  

These radiofrequency waves penetrate into nearest tissue 
and heat the tissue resulting in negligible temperature rise. 
But in case of long term use (> 15 years), this temperature 
rise may influence cellular metabolism leading to a risk of 
cancer. The risk is assessed by the specific absorption of 
radio-frequency energy per kg tissue or body weight which is 
termed as SAR (Specific Absorption Rate). This absorption is 
more in head tissue than body tissue. Children absorb 2 - 5 
times higher doses of microwave radiation than adults, from 
virtual reality systems (Fernández et al. 2018) (Fig. 1 and 2). 
In India, the national SAR limit is 1.6 watt kg-1 and beyond 
the limit is an indication of risk. Children are more 
susceptible than adult because of their less thickness of 
cranial bones (adult: 8.9 mm and child: 3.1 – 3.5 mm; Bennet 
et al., 2017) and their higher SAR values (child: 1.86 – 3.83 

watt Kg-1 and adult: 1.83 watt Kg-1; Bennet et al. 2017).  In 
2009, International Commission on Non-Ionizing Radiation 
Protection (ICNIRP) suggested that human body should not 
be exposed to electromagnetic wave frequency not more than 
300GHz (WHO 2014).  

From the above account, the present review attempted to 
draw a correlation between radiofrequency exposure (i.e., 
cell phone use) and risk of cancer in human body and to take 
some feasible measures to prevent the exposure.  
 
2. Radiofrequency energy absorption and     
    cancer 
 
2.1. Glioma and Meningioma 
 
Interphone study in 13 countries (Australia, Canada, 
Denmark, Finland, France, Germany, Israel, Italy, Japan, 
New Zealand, Norway, Sweden, and the UK) recorded the 
cases of glioma: 2,765, meningioma: 2,425, acoustic 
neurinoma 1,121 and malignant parotid gland tumour: 109 
(Cardis et al. 2007).  Based on another study Cardis et al. 
(2010) suggested of an increasing risk of glioma at heavily 
use of mobile phone. An experimental finding showed the 
glioma formation within brain closest to radiofrequency 
source i.e., mobile phone but which was not statistically 
significant (Lariavarra et al. 2011). Frei et al. (2011) reported 
that mobile phone use ≥13 years did not increase the risk of 
glioma and meningioma (Table 1). Benson et al. (2013) also 
reported that increasing incidents of glioma and meningioma 
were not associated with radiofrequency exposure. Coureae 
et al. (2014) experimentally showed that heavy mobile phone 
use and the formation of glioma and meningioma had a 
statistically significant correlation (Table 1). The risk of 
glioma and astrocytoma for mobile phone use >10 years 
were increased with latency time and cumulative use in 
hours of mobile phones and these  risk were  highest  in  first 

Fig. 1 Image 
representing the 
absorption of 
microwave radiation 
from cell phones in 
different year old heads 
(modified from 
Fernández et al. 2018) 
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use of mobile phone before the age of 20 years (Hardell et al 
2011).  Lönn et al. (2005) study revealed that, mobile phone 
use was related to an increased risk of glioma or meningioma. 
An interphone study reported that regular use of a cell phone 
by adults could increase significantly the risk of gliomas by 
40% with 1640 hours or more of use equating to about 30 
minutes/day over 10 years (www.thetruthabou tcancer.com, 
2018).  

Radio frequencies emitted from cell phone might 
influence on DNA repair, oxidative stress, down regulation of 
mRNA or might break single strand of DNA or might induces 
free radical formation of/within Glial or Schwann cells 
resulting in cancer (Markovà et al. 2010; Megha et al. 2015; 
Dasdag et al. 2015; Yakymenko et al. 2016; Akdag et al., 
2016 and Hardell 2017). Leng (2016) reported that cell phone 
use might increase apoptosis genes expression level and 
carcinogenesis and he also showed that meningioma was not 
significantly related with cell phone use.   
 
2.2. Schwannoma 
 
Benson et al. (2013) reported that mobile phone use > 10 
years caused an increased risk of acoustic neuroma but his 
further study did not support the aforesaid finding statistically 
(Benson et al., 2014). A study in UK in 2013 resulted that 
women who used cell phone ≥ 10 years were 2.5 times more 
likely to develop an acoustic neuroma (Burrell 2018). Based 
on interphone study, Moon et al. (2014) reported that regular 
mobile phone user had larger vestibular tumor than non-user 
(Table 1). 

Indeed, heart schwannomas are exceedingly rare in 
humans. But in an experimental case of rat, 9 hours per day 
exposure to radiofrequency with energy from 1.5 – 6 watt/kg 
body weight for 2 years from before birth caused 
schwannomas in heart in male only.   
 
2.3. Oral carcinoma 
 
Baneerjee et al. (2016) experimentally showed that people 
with mobile phone use > 5 years as per > 10 hours/week 
possessed significantly higher number of micronucleated 
cells in buccal mucosa layer than those with mobile phone 
use > 3 years as per 5 hours/week indicating a risk of 
carcinoma (Table 1). Daroit et al. (2015) found that the 
number of binucleated cells was increased slightly in mucosa 
layer of buccal floor who used mobile phone > 60 minutes 
/week for over 8 years. 

Radiofrequencies could also cause metanuclear 
anomalies within cell (Daroit et al. 2015). 
 
2.4. Parotid gland sarcoma 
 
Based on international interphone study, Sadetzki et al. 
(2008) reported that development of parotid gland tumors 
was associated with heavy use of cellular phone. Al-Qahtani 
(2016) added that cell phone use > 1 hour /day caused 
tumour formation in parotid gland (Table 1). In case of 
heavy user, volume of parotid gland, rate of salivary flow 
and along with the rate of blood flow were significantly 
increased that indicated a possible neoplastic changes 
(Bhargava et al. 2012).  

Fig. 2 Image showing 
the higher absorption of 
microwave radiation 
from cell phones in 
children than that of the 
adults (modified from 
Davis, 2015) 
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Table 1. Various reports of cell phone use and risks of cancer in different organ systems. 
 

Types of cancer Statements References 

Glioma and 
Meningioma  
 

There is statistically significant 
correlation in mobile phone use and the 
formation of glioma and meningioma. 
Glioma and meningioma are not increase 
for using mobile phone in ≥13 years old.  

Coureae et al. 2014  
 
 
Frei et al. 2011 

Schwannoma Cell phone use in ≥ 10 years was 2.5 
times more likely to develop an acoustic 
neuroma.  

Burrell, 2018 

Oral carcinoma 
 

Significantly higher number of 
micronucleated cells in buccal mucosa 
layer found in people with mobile phone 
use > 5 years as per > 10 hours /week. 

Baneerjee et al. 2016 

Parotid gland sarcoma  Cell phone use > 1 hour /day caused 
tumour formation in parotid gland. 

Al-Qahtani 2016 

Breast cancer 
 

Younger breasts were greatly susceptible 
for more radio frequency absorption due 
to higher accumulation of fluid and fats 
globules.  

Davis, 2015 

Testicular cancer Several studies reported that there was 
no increased risk of testicular cancer 
from cell phone use.  

Mead, 2008; Somer et 
al., 2012 

 
 
 
2.5. Breast cancer 
 
It is a most common cancer among women (roughly 12%) 
after skin cancer and second leading cause of cancer death in 
women after lung cancer. Women who kept their cellular 
device in bra posed a risk of breast cancer. Jastaniah (2016) 
observed that keeping mobile phone > 10 hours/day for 
several years caused to develop cancer in the portion of breast 
just beneath the phone without any family history of breast 
cancer. Breast scan images revealed that the occurrences of 
multiple clustering tumors under the area of phone contact 
with breast. Pathology of the tumor showed that tumors were 
hormone-positive and low-intermediate group and possessed 
an extensive intraductal component (West et al. 2013). 

Radio frequency (RF) can stimulate apoptosis in fibroblast 
cell in breast. Based on in vitro study, Meric Eskayada et al. 
(2013) stated that RF caused significant depolarization of 
mitochondrial membrane potential (ΔΨm) in fibroblast cell 
(Davis 2015) and caused significant decrease in viability of 
fibroblast cell. RF induced MCF-cells to release significantly 
more Cytocrome-C in human breast (Davis 2015). All these 
findings could play in carcinogenesis. Younger breasts were 
greatly susceptible for more RF absorption due to higher 
accumulation of fluid and fats globules (Davis 2015) (Table 
1). 
 
2.6. Testicular cancer 
 
Many types of cells are present in the male reproductive 
organ; testicles, which may develop into one or more types of 
cancer (for example, teratoma, seminomas, Choriocarcinoma, 
etc.) that is known as testicular cancer. Persons who keep 
their mobile phone in pockets of pants may face a possibility 

of testicular cancer. Many study indicated that there was no 
increased risk of testicular cancer from cell phone use (Mead 
2008; Somer et al. 2012) (Table 1). 
 
3. Conclusion 
 
In the present review, the following conclusion can be 
drawn: 
• Radio frequencies (800  –  > 2300 MHz) emitted from 

cellular phone can influence the normal cellular 
molecular mechanisms – DNA repair, oxidative stress, 
DNA strand break, free radical formation, glucose 
metabolism, apoptosis, metanuclear anomaly etc. that 
results might be in cancer (Fig.3). 

• Radiofrequency is correlated with glioma, meningioma, 
schwannoma, oral carcinoma, parotid gland sarcoma and 
breast sarcoma, but a risk of carcinogenesis is arising in 
testis that would be significant in near future (Fig. 3). 

• Heavy exposure of radiofrequency i.e., heavy use of cell 
phone > 1 hour per day for ≥ 10 years is carcinogenic 
(Fig. 3). 

• Cell phone use < 30 minutes per day is safe (Fig. 3). 
• It is better to avoid cell phone use in low network area 

and in running car and train. 
• It is advisable to all users to keep their phone at least 10 

cm away from his/her body and to use loud speaker and 
head phone instead of direct contact (Fig. 3).  

• We must use cell phone to avail the fast communication 
opportunity but its use should be limited. 

Although, it is too difficult to get the experimental data, 
extensive practical research is necessary, since research 
based literature in this regard is too scanty so far. 
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Fig 3. Some possible health effects for using cell phone as summarized by various reports  
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