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Introduction
As a result of fast technological advancement occurring in the nation following the
introduction of Global System of Mobile Communication (GSM) in the year 2001, the sources
of electromagnetic radiation in our immediate surroundings such as mobile phones and base
stations, have increased [1-3]. Improved features and specifications especially video phones and
different options from different operators have facilitated the mobile phone use and motivated
the individuals to have multiple mobile phone lines.
As a result of these developments, individuals are presently exposed to more
electromagnetic fields (EMFs) radiations. Scientific research about the effects of EMFs on
health is substantial and are based on a large number of epidemiological, animal and in vitro
studies. Epidemiological studies have focused on reported symptoms of headaches and heat
sensation and on risk of brain tumours, cancer, breast cancers, or leukaemia [3,4,6-7].
Experimental studies have also assessed the effects of EMFs in human on electroencephalogram
(EEG), cognitive functions, sleep quality index and reaction times and variability in heart rate.
Animal experimental studies which allow more detailed or invasive investigations and also
complementing these human studies, have been performed in rodents exposed to EMFs to study
variation of neurotransmitters release, blood-brain barrier permeability, or vascular permeability
[2,6-9]. The International Agency for Research on Cancer (IARC) under the umbrella of the
World

Health Organisation (WHO) has classified radiation from radiofrequency (RF) as

possibly carcinogenic to humans (Group 2B), based on an increased risk for glioma, a malignant
type of brain cancer, associated with wireless phone use [10]. To effectively quantify the effect
of electromagnetic field transmitted by mobile phones on biological tissue, we bring in the
concept of Specific Absorption Rate (SAR) which is expressed in W/kg. In the study by Kuster,
SAR values measured from 16 mobile phones, ranged between 0.28 and 1.33 W/kg [11].
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Various epidemiologic studies have been carried out on humans by taking into consideration, the
importance of SAR value [11-14] and some studies have reported that since the dielectric
properties varies in children, young adolescents and adults, the degree of exposure is also varies
[2,5,7,16]. International Commission on Non-Ionizing Radiation Protection (ICNIRP) [6] and
other reports indicate that there are very few reports about the susceptibility of children and
adolescents to EMFs and there are also a limited number of biological studies [6,7,16]. This
trend may be as a result of the developing state of the nervous systems of children and
adolescents and as they drink more water, their brain tissues have greater conductivity and
exposure to longer life expectancy. ICNIRP, Swedish Radiation Safety Authority reports and
WHO suggest that experimental and epidemiological studies are required concerning childhood
and adolescence period [6,16]. Presently in Nigeria, the factors considered by users when
shopping for a mobile phone are usually about the camera, display, processor or battery, but
little or no attention is paid to SAR specifications, which can affect human health. The objective
of this study is to assess the specific absorption rates (SAR) of some commonly used mobile
phones in Nigeria. Specifically, to carry out a comparison of the SAR values reported by the
manufacturer and the measured values using an Electrosmog RF Meter.
Materials and Methods
A total of One hundred and Seventy three (173) mobile phones were used for this study.
Electrosmog RF Meter (Model 9810 manufactured by MECO, USA) positioned 2cm from the
mobile phone, was used to measure the Average Electric Field over a six-minute call duration
for the different phones . The average electric field (E) was then inserted into equation (1) to
obtain the Specific Absorption Rate (SAR) of the mobile phone.

SAR 

E 2
;


(1)

where  = Conductivity of the human brain tissue; E is the electric field and  is the Mass
density of the human brain tissue.
The data measured and those reported in the manual of the phones or on the mobile phone
website were entered into Microsoft Excel spreadsheet and later imported into the Statistical
Package for Social Sciences (SPSS) version 22.0 for windows for data analysis. Descriptive
Statistics such as frequency, percentages, mean, standard deviation as well as inferential
statistics (one sample t-test; Analysis of Variance (ANOVA) using Tukey HSD Post hoc to
separate means that were significant; 2 test of association.
Results and Discussion
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The result shows that the mean reported SAR was highest in Brand D and least in Brand A
brands. Similar results were observed in the mean SAR measured. Brand D mobile phones have
significantly higher (p<0.05) reported SAR values than Brand A and Brand C phones. The mean
difference between reported and measured SAR showed that Brand D mobile phones were
higher than Brand C mobile phones. This implies that for Brand D mobile phones the measured
values were lower than the reported value by the manufacturer; but Brand C phones reported
higher SAR values. This difference in mean difference in SAR is statistically significant
(p<0.05). The mean values for the different brands of mobile phones were lower than that of
Kuster [11]. In the study carried out by Smythe and Costall [17] on 33 males and 29 females,
they noted that in the exposure of mobile phone having a mean SAR of 0.79, and reported sex
difference in the influence on the cognitive performance in the usage of mobile phones.
Also, the proportion of mobile phones above the reference level is statistically not
significant (2 = 7.115; p=0.068) over the different products. The highest proportion was
recorded in Brand C; while for Brand A, none of the mobile phones had SAR above the
reference.
The mean SAR for the different products of mobile phones were significantly lower
(p<0.05) than the reported SAR reference value of 1.6W/kg[6].
Testing the level of agreement between measured and reported SAR values, the study
shows that the overall mobile phones and for Brand C Phones reported values are significantly
higher (p<0.05) than the measured SAR values as indicated by the negative signs in the mean
difference column. This goes to show that the reported SAR by these mobile phones
manufacturers is less than the actual SAR on measurement as reported by Sandström et al that
there should have been lesser SAR values [18].
Conclusion
This study however revealed that the measured and reported values of SAR are within range as
there was no significant difference in the manufacturer’s reported SAR value and our measured
SAR value; except for Brand C mobile phones which had significantly higher measured value
than the value reported in their user’s manual. Although the mean measured values for the
different mobile phones were below the reference value set by the FCC, some Brand C phones
had values higher than the reference value. It should be a matter of concern for users and the
government, that some of these mobile phones being imported into the nation, have such high
SAR values which may pose a health risk to users. It is therefore recommended that the
government sets up a regulatory body to monitor the type of phones been imported into the
country, and to ensure that such phones actually meet the reported SAR on the phone user
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manual. Another recommendation is that phone users should amidst other factors consider the
SAR of the phone before buying so as to minimise the risks.
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