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Abstract 
Background:  Electromagnetic radiations from mobile phone deranges inner ear, cochlea and outer hair cells of 
inner ear and auditory tract. 
Materials and Methods: Case control study. Group 1, N=30 subjects, mobile smart phones exposure for about 
1-7 years and exposure time more than 3 hours per day. Group II, N=30 subjects, mobile smart phones exposure 
for more than 7 years and exposure time more than 3 hours per day. Headache, tinnitus, burning sensations 
around phone-using area around ear were excluded. Brainstem auditory evoked potential (BAEP) done. Student 
Unpaired t test for analysis. 
Results: BERA waves III, V and all interpeak latencies at 80 dB and 2 KHz in Group 2 were delayed and 
significant as compared to Group 1.  
Conclusion: Brain stem evoked response audiometry (BERA) detects hearing derangement in smart mobile 
phone users at 2 KHz and 80dB. 
Keywords: Auditory Pathway, Brainstem Auditory Evoked Potential, Brainstem Evoked Response 
Audiometry. 
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Introduction 

Mobile phone causes disturbed sleep, headache, 
and affects cognitions and damages neural activity, 
leads to warm sensations around the ear [1]. It emit 
radiations at 900 MHz[2]Mobile phones held close 
to ear may cause derangement in the auditory 
pathway. [3] BERA is a noninvasive test. Waves are 
recorded by placing ground electrode on forehead 
[4], recording electrode placed at mastoid process 
and and reference electrode at vertex of scalp. It 
assesses brainstem functions. A click stimulus by 
headphone is given. BERA diagnoses defects from 
cranial nerve VIII to auditory cortex. [5] The 
BERA waves are recorded within 10-
millisecond.[6] Very few studies have been done 
related to mobile phones exposure on ears by 
BERA. Hence, aim is to study the impact of mobile 
phone exposure on auditory pathway by BERA. 

Aim: To study brain stem evoked response 
audiometry in mobile smart phone users at 2 KHz 
and 80 dB 

 

Material And Methods 

Ethical clearance from the Institute was taken. 
Written informed consent was taken from subjects. 
A case control study, started in Nov 2022 till Dec 
2023 in the Neurophysiology Lab of the Dept of 
Physiology, IGIMS, Patna 

Inclusion Criteria: 60 subjects aged 18–30 years 
of age were selected. Group I, N=30 subjects, who 
were exposed to smart mobile phones since past 1-
7 years and exposure time more than 3 hours per 
day. Group II N=30 subjects, who were exposed to 
mobile smart phones for more than 7 years and 
duration of exposure time more than 3 hours per 
day. Hypothesis was latency and interpeak intervals 
of BERA waves would be prolonged in smart 
mobile phones users for prolonged duration. 
Sample size calculation done using AI - therapy 
statistics BETA.  

Exclusion Criteria: Diabetes, neuropathy, 
hypertension, cardiac disorder, genetic hearing 
disorder, furosemide, and drug noise induced 
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hearing loss were excluded. Headache, tinnitus, 
burning sensations around ear. Those on 
neuroleptics, anti- depression, anti-psychotic drugs, 
traumatic ear disorder, smokers, on tobacco, Covid 
positive subjects, altered sensorium, drug abuse 
were also excluded.For hearing Rennie’s and 
Webbers tests were done. Weight in kilogram and 
height in centimetres was measured. BMI was 
calculated as in kilogram divided by the height in 
square meters (kg/m2). [7]  

Procedure: Active electrode placed at the mastoid 
and reference electrode at vertex of skull. Ground 
electrode placed at forehead in midline. Skin to 
electrode impedance was kept below 5 kohm. Filter 
setting done between 100 Hz to 3000 Hz. [6] The 
dominant ear tested first, and other ear masking 
done with white noise 40 dB. A brief click acoustic 
stimuli on testing ear by headphone with 80 dB and 
2 KHz frequencies were given.[5] At least 2 
readings were recorded. 2000 sweeps were given.  

Statistical Analysis: Data was analysed using 
GRAPHPAD QUICKCALCS online student 
unpaired t-test. Mean, Standard deviation of BERA 
waves and interpeak latencies were compared 
between Group 1 and Group 2. P value < 0.05 was 
considered significant.  

Result 

BERA waves were compared between Group 1 and 
Group 2 subjects exposed to smart mobile phones. 
Waves I, III, V mean values and inter-peak 
latencies of I-III, III-V, I-V of Group 1 at 80 dB 
and 2 KHz were 1.59 ± 0.19, 3.71 ± 0.19, 5.58 ± 
0.18, 1.86 ± 0.09, 1.87 ± 0.21, 3.77 ± 0.20 and 
Group 2 were 1.61 ± 0.20, 3.83 ± 0.21, 5.69 ± 0.22, 
1.96 ± 0.19, 2.01 ± 0.28, 3.88 ± 0.20 (ms) 
respectively. Wave I was nonsignificant (p-
value>0.05). Group 2 mean values of waves III and 
V and all interpeak values were statistical 
significant (p-value<0.05). [Table-2]. 

 
Table 1: Demographic Data 

Parameters Group 1 (N=30) Group 2 (N=30) 
Age (Years) 22.1 ± 3.2  22.2 ± 1.6 
Weight( Kg) 51.11 ± 1.60 50.15 ± 1.85 
Height (cm) 156.87 ± 1.89 155.72 ± 1.23 
BMI 20.8 ± ( 3.03) 20.7 ± 2.13 
 

Table 2: BERA Waves & inter peak latencies comparison at 80 dB and 2 KHz In Mobile smart phone 
usage < 7 year and Mobile phone usage > 7 years 

Waves Group 1(N=30) 
 Mean ± SD (msec) 

Group 2(N=30) 
 Mean ± SD (msec) 

P Value 

I 1.59 ± 0.19 1.61 ± 0.20 0.69(NS) 
III 3.71 ± 0.19 3.83 ± 0.21 0.02 (S) 
V 5.58± 0.18 5.69 ± 0.22  0.03 (S) 
Interpeak Latency I-III 1.86± 0.09 1.96 ± 0.19 0.01(S) 
III-V 1.87 ± 0.21 2.01 ± 0.28 0.03(S) 
I-V 3.77 ± 0.20 3.88 ± 0.20 0.03(S) 

*p < 0.05 – Statistically Significant. 
 
Discussion 

In above study, BERA waves and interpeak latency 
between Group I (N = 30) and Group II (N = 30) 
were compared on right ear. Wave III and wave V 
in Group 2 participants were prolonged as 
compared to Group 1. Due to electromagnetic 
radiations damage at superior olivary complex and 
inferior colliculus reported respectively 

At 2 KHz - there was a significant delay in absolute 
latencies of waves III & V and inter peak latencies 
I-III & III-V and I-V in group 2 as compared to 
group 1. Kothari et al study in medical students 
exposed to mobile phones supported above 
finding.[8] Study by Kaprana et al reported 
prolonged wave III latency and interpeak latency of 
I-V and III-V during mobile phone experiment in 
rabbits. [9] According to Shilpa khullar et al wave I 
to V latencies and interpeak latency were 

significantly delayed in groups who use mobile 
phones. [10]. Oktay et al [11] and Bhagat S et al 
[12] study did not support the above findings.  

Conclusion 

Subjects who use mobile phones for longer period 
are more prone for otological derangement as they 
are exposed to the electromagnetic radiations to its 
maximum. Thus, central neuronal axis involvement 
can be detected earlier by BERA.  
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