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Abstract 

 
Introduction: Although mobile phones are extensively used, few of its possible health 

hazards were studied.  Many investigators studied the possible carcinogenic effects, however 

few gave attention to possible systemic health hazards of mobile phone. Objectives: This 

work was conducted to study the possible systemic effects of mobile phones. Subjects and 

Methods: This study was conducted during the period from 1st of October to end of 

December 2015. A cross sectional survey was conducted to study possible health hazards of 

mobile phone. The study involved 692 students and employees at King Khalid University, 

Abha, KSA. An internet self administered questionnaire was used to collect data. Results: 

Tinnitus was heard after mobile use by 362(52%) of subjects. 260 (37.6%) felt hearing loss. 

In addition 505 (73%) had insomnia during night. Lack of concentration was reported by 563 

(81.4%) of subjects. In addition 205 (29.6%) suffered palpitation on increased use of mobile 

phone. Wrist pain was felt by 438 (63.3%). Also 536 (77.5%) felt neck pains at least 

occasionally. 117 (16.9%) had pain in lower limb after keeping the mobile phone at their 

belts. 430 (81.4%) of subjects complained of  memory loss. Headache after mobile use was 

felt by 363 (52.5%) subjects.  Comparison between age groups showed that insomnia, 

tinnitus, and lack of concentration increased with age. Also insomnia, lack of concentration 

were more common among smokers. Leg pain was more common between smokers under 

18 years of age. Conclusions: Possible subjective health hazards were frequently reported 

among mobile users. They included insomnia, lack of concentration, memory loss, 

palpitations, wrist pain and leg pains. 
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Introduction 

The effect of mobile phone  

electromagnetic radiation on human 

health is a question of interest and study 

worldwide, as a result of the vast 

increase in its usage worldwide. By 

November 2011, there were about 6 

billion subscriptions globally.1 Mobile 

phones apply microwave range of 

electromagnetic radiation. 

Other devices used for data 

communication networks, produce 

similar radiation. 

 

 

During 2011 International agency for 

Research on Cancer (IARC), classified 

mobile phone radiation as Group 2B-

possibly carcinogenic. That means that 

there "could be some risk" of 

carcinogenicity, so further research into 

the long-term, use of mobile phones 

should be conducted 2. The WHO in 

June 2011 concluded that "to date, no 

adverse health effects have been 

established as being caused by mobile 

phone use",3 a point they repeated in 

October 2014.4  
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Several studies have investigated 

possible health symptoms of mobile 

phone. In 2007  the European 

Commission Scientific Committee on 

Emerging and Newly Identified Health 

Risks (SCENIHR)5 concluded that 

"exposure to RF fields is unlikely to 

lead to an increase in cancer in 

humans". 

Local heat produced by radiofrequency 

waves was said to be unlikely to have 

harmful effects. The brain's blood 

circulation is capable of getting rid  of 

excess heat by increasing local blood 

flow. Nevertheless, the cornea does not 

have this temperature regulation 

mechanism and cataracts in rabbits' 

eyes   was reported at SAR values from 

100–140 W/kg, which produced 

lenticular temperatures of 41 °C. 

However there were no cataracts 

detected in the eyes of monkeys 

exposed to similar 

conditions.6 Premature cataracts have 

not been linked with cell phone in 

human.  

Other effects like increased glucose 

metabolism within parts of the brain 

closest to phone antenna was reported. 
7,8 In addition leakage of albumen into 

the rat brain via a permeated blood-

brain barrier was reported.9,10,11 Other 

researchers did not confirm these 

findings.12   

One protein , HSP 27, played an 

important role in the integrity of the 

blood-brain barrier was affected.13  

In 2006, a large study about the relation 

between mobile phone and cancer was 

published. It followed over 420,000 

Danish citizens for 20 years. This study 

did not show any increased risk of 

cancer.14 Consistent findings were 

found by other researchers.15 Another 

studies did not find a link between 

mobile phones and brain tumors, 

glioma or meningioma.16,17  

However a study suggested an 

increased risk of glioma at the highest 

exposure levels. 18 In addition a 

Swedish team suggested that regular 

use of mobile phone for decades 

increased the risk of acoustic 

neuroma.19 Also the relation between 

use of mobile phone and malignant 

glioma, acoustic neuroma was found by 

other researchers. 20 Moreover, it has 

been suggested that electromagnetic 

fields associated with mobile phones 

may play a role in speeding up the 

development of an existing cancer.  

In 2009, a meta-analysis of 23 studies, 

found that "there is possible evidence" 

that mobile phone use causes an 

increased risk of tumors.21  

A British study (2005) concluded that 

there is no substantial risk of acoustic 

neuroma  in the first decade after 

starting mobile phone use. However, an 

increase in risk after longer term use 

could not be ruled out.22 Also other 

study (2006) did not find any increased 

risk of glioma or meningioma among 

cellular phone users; however,  they 

suggested for long-term cellular phone 

users, results need to be confirmed 

before firm conclusions can be drawn.23 

Other researchers came to the same 

conclusions.24 

Some users of mobile handsets have 

reported feeling of several unspecific 

symptoms, during and after its use; 

ranging from burning and tingling 

sensations in the skin of the head and 

extremities, fatigue , sleep disturbances, 

dizziness, , loss of 

mental attention, reaction 

time and  memory retentiveness, 

headaches, malaise, tachycardia, and 

digestive disturbances.25  

While a Finnish study failed to find any 

effect on sleep or other cognitive 

function,26 other papers found 

significant effects on sleep.27,28,29,30,31,32 
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As shown in this introduction, 

researchers gave more attention to study 

possible rare effects of RF waves used 

in mobile phone, like cancer rather than 

the probably more common systemic 

effects like palpitation, hypertension 

and insomnia etc. So this work will be 

done to study such possible health 

hazards. 

Objectives  

1. To explore a relation between 

exposure to mobile phone 

radiofrequency waves and systemic 

symptoms like tinnitus, insomnia, lack 

of concentration, pains, palpitation, 

and loss of memory felt by users. 

2. To identify risk factors that could 

potentiate the effects of RF waves on 

human health, like age and smoking 

habits. 

Subjects and Methods 

A cross sectional survey was 

conducted at KKU, Faculty of Applied 

Medical Sciences for Males, Khamis 

Misheat, during the period between 1st 

of October to end of November 2015. 

The study involved University 

students, staff and employees at KKU. 

It included 700 persons. An internet 

self administered questionnaire was 

used to collect data. Google web 

browser program was used to distribute 

the questionnaire. QR maker and QR 

reader programs were used to facilitate 

internet access to the questionnaire. 

The QR code was sent to staff by 

WhatsApp mobile program and was 

printed and placed on entrances of 

main corridors at Faculty of Applied 

Medical Sciences Khamis. 

Sample size were estimated to be 296 

subjects, Using Epi info 7 program for 

Windows. Significant level were set at 

95%, power 0.80 and alpha type I error 

0.05, and type II error or beta 0.2. The 

prevalence of symptoms among 

unexposed was chosen as 50%, and 

Odd's ratio equal to 2. Out of 700 

questionnaire  received 692 (  98.85%) 

were complete.  

Statistical analysis were done using 

Spss Statistical package for Windows, 

Portable PASW Statistics 18. 

Results 

The study involved 700 subjects that 

responded to the questionnaire. 

Persons were enquired about systemic 

symptoms and history of car accidents. 

Questionnaires  were complete in 692 

(98.85%) subjects. Missed variables 

were numerous in 8 questionnaires that 

were excluded from analysis. 

Table 1, summarizes the systemic 

symptoms reported by studied subjects. 

Auditory symptoms studied included 

sensation of tinnitus and hearing loss. 

Tinnitus was reported by 362 (52.3%) 

of subjects, and hearing loss was 

reported by 260 (37.6%) persons. 

As regards visual symptoms, dryness 

of eye was reported by 533 (77%) 

persons. 

Central nervous system symptoms 

studied included insomnia, memory 

loss, lack of concentration and 

headache. Insomnia was a complaint of 

505 (73%) persons. Lack of 

concentration was reported by 563 

(81.4%) subjects. Memory loss was 

reported by  

430(62.1%) 
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subjects. 363 (52.5%) persons suffered 

headache which they attributed to 

mobile phone use. 

Tachycardia and palpitation was 

reported by 205 (29.6%) persons.  

Pains in finger and wrist joint was 

complained by 438  (63.3%) persons. 

536( 77.5) suffered neck pains. 

Moreover  117(16.9%) suffered pain in 

lower limb after keeping mobile at 

waist belt. 

So this study was done to explore the 

presence of those possible systemic 

effects mentioned. This cross section 

study found high percentage of different 

symptoms like, memory loss, deafness, 

tinnitus, leg pain, and car accidents 

among mobile users. 

The extensive use of mobile caused it 

difficult to find a control group of non 

users. All those responded to our 

internet questionnaire were mobile 

phone users. So there were only one 

group of mobile users.  

This study is considered an exploratory 

one with limitations that could affect  its 

results. Those limitations include, lack 

of a control group, the nature of soft 

data obtained by questionnaire and the 

subjective symptoms which need 

further studies to define and verify. 

High percentages of hearing loss and 

tinnitus were found. They seem to be 

higher than that expected in general 

population of non users of mobile. A 

possible role mobile phone in 

predisposing to deafness and tinnitus 

should be raised and it could be due to 

effect of mobile phone on blood supply 

to the inner ear. Our results are 

consistent with previous results that 

related tinnitus to mobile use.33 The 

effects was attributed to exposure of 

cochlea to energy of radi0frequency 

electromagnetic waves. In this later 

study it was mentioned that 10-15% of 

population suffer from tinnitus. This 

figure is lower than that found in our 

study of 52.3%. Also hearing loss was 

reported by 37.6% of subjects which is 

much higher than expected in  general 

population of 9% as reported by 

WHO.34 

Dryness of the eye may be due to 

deficiency in production of tears due to 

disease or to inefficient spread of tears 

and lubrication of the eye. In our study 

eye dryness was reported by 77% of 

subjects. The infrequent blinking 

during prolonged use of mobile phones 

may decrease lubrication of the eye and 

predispose to eye dryness.35 

High percentages of CNS symptoms 

like insomnia, memory loss and lack of 

concentration among young people 

should raise also the possible role of 

mobile phone on brain, probably by 

brain tissue or blood vessels. 

Leg pain was common among those 

keeping mobile phone at their belt level. 

Mobile could affect the great vessels 

and nerves present in this area and 

supplying the lower limb.  

Mobile phones radiate an average 

power of 0.2-0.6 W. When hand-held 

and operated close to the head 40 

percent of radiated phone energy is 

absorbed in the hand and the head (37). 

In this mode of operation, a mobile 

phone may be regarded as a quite 

powerful radio transmitter. Its emission 

at the head surface is typically 10,000 

times stronger than fields reaching the 

head of a user standing within 30m of 

the base of a typical mobile phone relay 

transponder mounted on a tower 30m 

above ground." W. Ross Adey, 

International Encyclopedia of 

Neuroscience (37). 

 Microwave signals travel through 

human tissue, glass, metal and plastic. 
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Human tissue also absorbs microwave 

radiation. The effect of even minute 

levels of microwave radiation have 

been shown to, open the blood-brain 

barrier, heat head and brain tissue, 

disrupt brain activity, reverse cell 

membrane polarity, alter brain waves, 

alter brain chemistry, and damage DNA 

(37). 

The effects of the radiation was shown 

to produce a wide range of physical 

symptoms. Some symptoms may take 

years to show up. Some of the effects 

can be short-term while other effects 

can be long-term or permanent. These 

included, memory loss, headache, mood 

swings, lack of concentration, fatigue, 

sleep disorders and pains in hands or 

arms (37). 

Cell Tower Radiation was shown to 

Cause Headaches and Nausea 

.  

Discussion 

Although the importance of studying 

mobile health hazards can't be 

overlooked because of its extensive 

worldwide use, relatively few studies 

were conducted to study its possible 

health hazards. Most of investigators 

were interested in determining the 

possible rare carcinogenic effects of 

electromagnetic radiation used by 

mobile 2,15,16,17,18,19,20,21,22,23.  

However less attention was given to 

study more possible and more common 

possible health hazards to mobile phone 

like, auditory manifestations including 

deafness and tinnitus. Also 

cardiovascular manifestations like 

arrhythmias and peripheral vascular 

problems, and CNS manifestations like 

lack of concentration, memory loss, 

headache and insomnia. Also few 

investigatory reported pain in wrist, 

fingers, and neck following mobile 

use.24 

So this study was done to explore the 

presence of those possible systemic 

effects mentioned. This cross section 

study found high percentage of different 

symptoms like, memory loss, deafness, 

tinnitus, leg pain, and car accidents 

among mobile users. 

The extensive use of mobile caused it 

difficult to find a control group of non 

users. All those responded to our 

internet questionnaire were mobile 

phone users. So there were only one 

group of mobile users.  

This study is considered an exploratory 

one with limitations that could affect  its 

results. Those limitations include, lack 

of a control group, the nature of soft 

data obtained by questionnaire and the 

subjective symptoms which need 

further studies to define and verify. 

High percentages of hearing loss and 

tinnitus were found. They seem to be 

higher than that expected in general 

population of non users of mobile. A 

possible role mobile phone in 

predisposing to deafness and tinnitus 

should be raised and it could be due to 

effect of mobile phone on blood supply 

to the inner ear. Our results are 

consistent with previous results that 

related tinnitus to mobile use.33 The 

effects was attributed to exposure of 

cochlea to energy of radi0frequency 

electromagnetic waves. In this later 

study it was mentioned that 10-15% of 

population suffer from tinnitus. This 

figure is lower than that found in our 

study of 52.3%. Also hearing loss was 

reported by 37.6% of subjects which is 

much higher than expected in  general 

population of 9% as reported by 

WHO.34 

Dryness of the eye may be due to 

deficiency in production of tears due to 

disease or to inefficient spread of tears 

and lubrication of the eye. In our study 

eye dryness was reported by 77% of 

subjects. The infrequent blinking during 

prolonged use of mobile phones may 

decrease lubrication of the eye and 

predispose to eye dryness.35 
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High percentages of CNS symptoms 

like insomnia, memory loss and lack of 

concentration among young people 

should raise also the possible role of 

mobile phone on brain, probably by 

brain tissue or blood vessels. 

Leg pain was common among those 

keeping mobile phone at their belt level. 

Mobile could affect the great vessels 

and nerves present in this area and 

supplying the lower limb.  

Mobile phones radiate an average 

power of 0.2-0.6 W. When hand-held 

and operated close to the head 40 

percent of radiated phone energy is 

absorbed in the hand and the head (37). 

In this mode of operation, a mobile 

phone may be regarded as a quite 

powerful radio transmitter. Its emission 

at the head surface is typically 10,000 

times stronger than fields reaching the 

head of a user standing within 30m of 

the base of a typical mobile phone relay 

transponder mounted on a tower 30m 

above ground." W. Ross Adey, 

International Encyclopedia of 

Neuroscience (37). 

 Microwave signals travel through 

human tissue, glass, metal and plastic. 

Human tissue also absorbs microwave 

radiation. The effect of even minute 

levels of microwave radiation have 

been shown to, open the blood-brain 

barrier, heat head and brain tissue, 

disrupt brain activity, reverse cell 

membrane polarity, alter brain waves, 

alter brain chemistry, and damage DNA 

(37). 

The effects of the radiation was shown 

to produce a wide range of physical 

symptoms. Some symptoms may take 

years to show up. Some of the effects 

can be short-term while other effects 

can be long-term or permanent. These 

included, memory loss, headache, mood 

swings, lack of concentration, fatigue, 

sleep disorders and pains in hands or 

arms (37). 

Cell Tower Radiation was shown to 

Cause Headaches and Nausea. 

  

Recommendations 

  

To reduce the risk of mobile phone the 

followings are recommended: 

  

1.Use the mobile phone only in places 

with a strong signal. This allows the 

phone to transmit at low power (up to 

100 times lower than its maximum 

value), reducing exposure accordingly. 

  

2.Reduce the length of calls to a 

minimum. 

  

3. Extend the antenna and hold it away 

from the head. Hold the phone away 

from your head whenever possible. 

  

4.Use a hands-free kit and keep the 

phone away from head. 

  

5.Use earphones made of fiber optic 

cable. Metal earphone wire can act as an 

antenna and direct radiation into the 

head from the ear canal. 
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antenna and direct radiation into the 

head from the ear canal. 
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Table 1: Systemic symptoms attributed to mobile phone use 

Symptoms Felt Not felt Total 

Ear: 

1.Tinnitus after use of 

mobile 

362 (52.3%) 330 (47.7%) 692 (100%) 

2. Hearing loss 260 (37.6%) 432 (62.4%) 692 (100%) 

 Eye 

Eye dryness and strain  
533 (77%) 159(23) 692 (100%) 

 CNS 

1.Insomnia 
505 (73%) 187 (27%) 692 (100%) 

2. Lack of 

concentration 
563 (81.4%) 129 (18.6%) 692 (100%) 

3. Memory loss 430(62.1%) 262 (37.9%) 692 (100%) 

4. Headache  363 (52.5%) 329 (47.5%) 692 (100%) 

 Cardiac 

1. Palpitation 
205 (29.6%) 487(70.4%) 692 (100%) 

Musculoskeletal 

1.Pains in hand fingers 

and wrist after due to 

mobile 

 

438  (63.3%) 

 

254 (36.7%) 

 

692 (100%) 

2. Pains in the neck 

after mobile use 
536( 77.5) 156 (22.5%) 692 (100%) 

3. Pain in lower limb 

while keeping mobile 

at waist belt level 

117(16.9%) 575 (83.1) 692 (100%) 
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Table ( 2 ) Mobile phone use and insomnia considering age and smoking habits 

 

Age group Smoking Insomnia Total X2- p value 

  Yes 

Count (%) 

No 

Count (%) 

  

-18 Yes 18 (85.7) 3 (14.3) 21 (100.0) 6.817- < 

0.05 

 
No 27(52.9) 24 (47.1) 51(100.0) 

-25 Yes 71(73.2) 26 (26.8) 97(100.0) 0.362-> 

0.05 

 
No 153(69.9) 66 (30.1) 219 (100.0) 

-35 Yes 72(87.8) 10 (12.2) 82 (100.0) 8.625-

<0.05 

 
No 93(70.5) 39(29.5) 132 (100.0) 

> 35 Yes 21(87.5) 3 (12.5) 24 (100.0) 1.457- > 

0.05  

 
No 50(75.8) 16 (24.2) 66(100.0) 

 

 

Table (3 ): Mobile phone use and lack of concentration considering age and smoking status 

 

Age group Smoking Lack of concentration Total X2- p value 

  Yes 

Count (%) 

No 

Count (%) 

  

-18 Yes 18 (85.7) 3(14.3) 21(100.0) 2.690-> 

0.05 

 
No 34 (66.7) 17 (33.3) 51(100.0) 

-25 Yes 85 (87.6) 12 (12.4) 97 (100.0) 1.021- > 

0.05 

 
No 170 (77.6) 49 (22.4) 219(100.0) 

-35 Yes 73 (89.0) 9(11.0) 82(100.0) 4.318-

<0.05 

 
No 111 (84.1) 21 (15.9) 132 (100.0) 

> 35 Yes 22 (91.7) 2(8.3) 24(100.0)  

2.784-> 

0.05 
No 50 ((75.7) 16(24.4) 66(100) 
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Table (4 ): Mobile phone use and leg pain considering age and smoking status 

 

Age group Smoking Leg pain Total X2- p value 

  Yes 

Count (%) 

No 

Count (%) 

  

-18 Yes 11(52.4) 10(47.6) 21(100.0) 13.605- 

<0.05 No 6 (11.8) 45 (88.2) 51(100.0) 

-25 Yes 27(27.8) 70(72.2) 97 (100.0) 19.840- 

<0.05 No 19 (8.7%) 200(91.3) 219 (100.0) 

-35 Yes 16(19.5) 66(80.5) 82(100.0) .459- > 

0.05 

 
No 21(15.9) 111(84.1) 132(100.0) 

> 35 Yes 5(20.8) 19(79.2) 24(100.0) .081-> 0.05 

 

 
No 12 (18.2) 54(81.8) 66 (100.0) 

 

 

Table (5 ): Mobile phone use and palpitation considering age and smoking status 

 

Age group Smoking Lack of concentration Total X2- p value 

  Yes 

Count (%) 

No 

Count (%) 

  

-18 Yes 10 (47.6) 11(52.4) 21(100.0) 5.818- 

<0.05 No 10 (19.6) 41(80.4) 51(100.0) 

-25 Yes 32(33.0) 65(67.0) 97(100.0) 1.611-> 

0.05 

 
No 57 (26.0) 162(74.0) 219 (100.0) 

-35 Yes 31(37.8) 51(62.2) 82(100.0) 3.022- > 

0.05 

 
No 35 (26.5) 97 (73.5) 132 (100.0) 

> 35 Yes 8 (33.3) 16 (66.7) 24 (100.0) .000- > 

0.05 

 
No 22(33.3) 44 (66.7) 66(100.0) 

 


