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Abstract 
Background: With the rapid global rise in mobile phone usage, concerns have emerged regarding potential 
health impacts, particularly on auditory function. Mobile phones emit electromagnetic radiation, which may 
affect the cochlea, especially the outer hair cells, leading to sensorineural hearing loss. 
Methods: This cross-sectional analytical study was conducted over 12 months at a tertiary healthcare center. A 
total of 100 participants aged 20–40 years with over 4 years of mobile phone use were enrolled and divided into 
two groups: Group A (cases, >60 min/day phone use) and Group B (controls, <60 min/day use). Air and bone 
conduction thresholds were measured for both ears across 250–8000 Hz frequencies using calibrated pure tone 
audiometer. Data were analyzed using SPSS v22. 
Results: Group A exhibited significantly elevated hearing thresholds, particularly at higher frequencies (4,000–
8,000 Hz), in both air and bone conduction tests. Hearing loss prevalence was 22% in Group A versus 9% in 
Group B, with a statistically significant difference (p = 0.019). 
Conclusion: Prolonged daily mobile phone use is associated with increased hearing thresholds, especially at 
higher frequencies and in the dominant ear. These findings suggest early cochlear changes linked to long-term 
electromagnetic radiation exposure. Public health education on safe phone use habits, including limiting call 
duration and alternating ears, is recommended. 
Keywords: Mobile Phones, Hearing Loss, Pure Tone Audiometry, Electromagnetic Radiation, Sensorineural 
Hearing Loss. 
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Introduction 

The mobile phones which were once considered a 
luxury have now become an essential requirement 
of daily use. There are more than 6.8 billion cell 
phone users globally. They are not just tools of 
communication but also provide a means of 
internet access, messaging, media consumption, 
and even gaming. With the evolution of 
smartphones, a dramatic increase in screen time as 
well as in call durations has been observed, 
especially among young adults. While the benefits 
of cell phone technology are indisputable, there are 
growing concerns regarding its impact on health, 
especially hearing. 

Mobile phones emit electromagnetic radiations 
(EMR) typically ranging from 900 MHz to 1800 
MHz depending upon the device and the network 
used [1]. Although this is known that ionizing 
radiation is relatively safe at low levels, the 
proximity of the phone to the ear during calls can 
hamper the auditory system through its thermal and 
non-thermal defects. Studies have shown that up to 
50% of this radiation may be absorbed by the tissue 

in the head and ear region [2]. The cochlea, 
specifically its outer hair cells, is highly sensitive to 
environmental factors, including noise and 
electromagnetic exposure. Damage to these hair 
cells often manifests as an increase in hearing 
thresholds, especially at high frequencies. This type 
of hearing loss, referred to as sensorineural hearing 
loss (SNHL), is typically irreversible and may 
progress unnoticed in the early stages. Previous 
research has suggested that chronic exposure to 
mobile phones, particularly through voice calls 
exceeding 60 minutes per day, may lead to 
measurable changes in auditory thresholds. 
However, findings have varied due to differences in 
study design, sample sizes, and assessment 
methods. 

Pure Tone Audiometry (PTA) is one of the most 
reliable and accessible tools for quantifying hearing 
sensitivity. It helps detect even mild elevations in 
hearing thresholds that may be early indicators of 
cochlear stress. In light of the widespread and 
growing use of mobile phones, particularly among 

http://www.ijcpr.com/


 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Richa et al.                                       International Journal of Current Pharmaceutical Review and Research  

800   

young adults, this study seeks to evaluate whether 
there is a measurable impact on hearing thresholds 
using PTA. 

Methods 

A cross-sectional analytical study was conducted in 
the ENT department of our tertiary health care 
Centre over a period of 12 months. After obtaining 
ethical clearance from the institutional ethical 
committee, 100 subjects were selected aged 
between 20-40 years who had been using mobile 
phones for more than four years. 

Individuals with ages less than 20 years or greater 
than 40 years were not included in the study. Those 
subjects who had a history of chronic ear disease, 
head trauma, exposure to occupational noise, 
otologic surgery, ototoxicity, systematic illnesses 
such as diabetes or hypertension, and congenital or 
family history of hearing loss were also excluded 
from the study. After taking informed consent, 
participants were divided into two groups. Group A 
(Cases) consisted of subjects whose mobile phone 
usage was greater than 60 minutes/day while Group 
B (Controls) included the subjects who used mobile 
phones less than 60 minutes/day. A detailed history 
was taken from all the subjects while giving special 
emphasis to the duration and usage pattern of the 
mobile phone. Following history a thorough 
clinical examination was performed including a 
general systematic examination and examination of 
the ear using an otoscope and microscope. PTA 

was performed on all the included subjects in a 
soundproof room using a calibrated clinical 
audiometer. Air conduction and bone conduction 
thresholds were measured at 250, 500, 1000, 2000, 
4000, 6000, and 8000 Hz for both ears separately. 
The degree of deafness was classified according to 
the WHO classification, 1980 as 0 to 25 dB- 
normal hearing; 26 to 40 dB- mild deafness; 41 to 
55 dB- moderate deafness; 56 to 70 dB- moderately 
severe deafness; 71 to 90 dB- severe deafness and 
>90 dB- profound deafness.  

Data were analyzed using SPSS v22. The 
independent t-test was used to compare hearing 
thresholds between groups. A p-value <0.05 was 
considered statistically significant. 

Results 

When demographics were considered, in Group A, 
12 participants were aged between 20–25 years, 18 
were in the 26–30 age group, 10 were between 31–
35 years, and another 10 were aged 36–40 years. In 
Group B, 15 participants were aged 20–25 years, 
14 were 26–30 years old, 12 fell within the 31–35 
age range, and 9 were aged 36–40 years. Overall, 
the largest age group in the study was 26–30 years, 
comprising 32 participants, followed by 20–25 
years (27 participants), 31–35 years (22 
participants), and 36–40 years (19 participants). 
The mean age in Group A was 29.7 ± 5.4 years, 
while the mean age of Group B was 29.4 ± 5.6 
years. Age distribution is represented in Figure 1.

 

 
Figure 1: Age wise distribution 

 
The gender distribution among the 100 study 
participants showed a slight male predominance. 
Out of the total, 58 were males and 42 were 
females. In Group A there were 30 males and 20 
females, while Group B included 28 males and 22 
females. In this study, right ear dominance was 
observed in the majority of participants. 80% of 

participants reported using their right ear 
predominantly while speaking on the phone. The 
remaining 20% either used their left ear 
predominantly or had no consistent preference. The 
most common purpose of phone use was normal 
calling, reported by 48 individuals; 20 in Group 
A(Cases) and 28 in Group B (Controls). Office-



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Richa et al.                                       International Journal of Current Pharmaceutical Review and Research  

801   

related calls were the second most common 
purpose, reported by 17 participants, with a higher 
number in Group A (12) compared to Group B (5). 

The distribution of participants according to the 
purpose of mobile phone use has been depicted in 
Table 1. 

 
Table 1: Distribution of Participants by Purpose of Mobile Phone Use 

Purpose of Use Group A (>60 min/day) Group B (<60 min/day) Total 
Office Calls 12 5 17 
Normal Calls 20 28 48 
Listening to Music 8 10 18 
Gaming 6 3 9 
Social Media 4 4 8 
 
The air and bone conduction thresholds were 
assessed separately for the left and right ears across 
both study groups.  

In general, Group A showed higher hearing 
thresholds compared to Group B. For the left ear, 
air conduction thresholds ranged from 26.4 ± 4.45 
dB to 39.8 ± 6.23 dB in Group A, compared to 15.0 
± 3.81 dB to 20.8 ± 4.62 dB in Group B. Bone 
conduction thresholds followed a similar pattern, 

with values ranging from 22 ± 5.05 to 32.2 ± 2.53 
in the high-usage group and 9.4 ± 4.44 dB to 15 ± 
4.15 dB in the low-usage group. A similar trend 
was observed in the right ear.  

These findings suggest a consistent increase in 
hearing thresholds, particularly at higher 
frequencies, among individuals with prolonged 
daily mobile phone use. The PTA recordings of 
both groups are shown in Table 2. 

 
Table 2: Air and Bone Conduction Thresholds (Left and Right Ear) 

Frequency in Hz Mean Air 
Conduction 
Group A 

Mean Air 
Conduction 
Group B 

Mean Bone 
Conduction 
Group A 

Mean Bone 
Conduction 
Group B 

Left Ear     
250 26.4 ± 4.45 15.0 ± 3.81 22 ± 5.05 9.40 ± 4.44 
500 28 ± 4.08 18.6 ± 4.3 26.5 ± 6.7 13.2 ± 4.17 
1000 29.8 ± 2.69 19.8 ± 4.39 26.9 ± 4.30 14.8 ± 3.55 
2000 26.2 ± 4.71 17 ± 4.39 24.4 ± 6.17 11.4 ± 4.2 
4000 35.4 ± 4.45 17.4 ± 11.02 29.6 ± 2.3 14.60 ± 4.8 
6000 38.8 ± 6.17 18 ± 8.61 32.2 ± 2.53 15 ± 4.15 
8000 39.8 ± 6.23 20.8 ± 4.62 NA NA 
Right Ear     
250 28.4 ± 4.31 14.4 ± 5.46 24.4 ± 3.33 10.0 ± 3.81 
500 29.4 ± 2.62 16.4 ± 3.06 26 ± 3.53 13.0 ± 2.5 
1000 31.8 ± 6.13 14.6 ± 4.81 27 ± 4.33 12.2 ± 2.53 
2000 33 ± 3.53 17.2 ± 2.91 29 ± 3.81 13.4 ± 2.5 
4000 29.8 ± 7.4 19 ± 7.2 24.6 ± 3.90 15.4 ± 3.06 
6000 33.8 ± 4.05 19.4 ± 9.38 28 ± 3.81 16.6 ± 3.62 
8000 38.8 ± 7.25 24.8 ± 6.09 NA NA 
 
Out of the 100 participants (200 ears), Group A 
showed a notably higher prevalence of hearing loss 
(22%) compared to Group B (9%). Statistical 
analysis using the independent t-test revealed a p-
value of <0.001, indicating a statistically significant 
difference in the incidence of hearing loss between 
the two groups. 

Discussion 

Cell phones have become an indispensable part of 
our daily lives. Their use first began in the early 
80s and since then it has only increased. Although 
mobile phones are designed to emit EMR within 
safety limits, frequent and close use can still have 
an impact over time. Specific absorption rate 

(SAR) is used to measure the radiation given off by 
cell phones. SAR is defined as the rate of 
absorption of radio frequency energy by the body 
from cell phones. Because of the proximity of the 
ear to the phone, it becomes the most vulnerable 
part for high SAR exposure [3]. The inner ear, 
especially the cochlea, is delicate and doesn’t 
recover once damaged. Even though there’s still 
debate about whether sound or radiation is the 
bigger issue, it’s clear that prolonged use can affect 
hearing. This study looked at how using mobile 
phones for long periods each day might affect 
hearing. We used PTA to measure hearing 
thresholds in 100 people, who were divided into 
two groups based on their daily phone use. We 
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found that people who used their phones for more 
than 60 minutes a day had noticeably worse 
hearing, especially at higher frequencies like 4 
kHz, 6 kHz, and 8 kHz frequencies which are 
important for understanding speech, especially in 
noisy environments. 

In our study, we observed a male predominance, 
where out of 100 subjects, 58 were males and 42 
were females. However, studies conducted by Das 
et al and Virachai et al observed a female 
preponderance [4,5]. In the current study, out of 
100 subjects right ear was the dominant ear in 80% 
of individuals whereas 20% had the left ear as the 
dominant ear or did not have any preference. 
Similar findings were seen in studies conducted by 
Ramya et al and Seidman et al [6,7]. 

A study conducted by Okaty MF et al found that 
subjects who used cell phones for approximately 
two hours per day had higher auditory thresholds 
when compared to control subjects [8]. Similar 
findings were noted by Panda et al who observed 
that there was a high-frequency hearing loss noted 
in subjects who had used cell phones for more than 
4 years [9]. Sahoo GC et al found that the severity 
of deafness was directly proportional to the 
duration of mobile phone usage, which was in 
accordance with our study [10]. 

Limitations of this study include its modest sample 
size, cross-sectional design, and reliance on self-
reported mobile phone usage, which may introduce 
recall bias. Additionally, factors like headphone 
usage, phone model (SAR values), and call type 
(voice vs. data) were not separately analyzed. 
However, by applying strict inclusion/exclusion 
criteria and using standardized audiometric testing, 
the results remain robust within this scope. 

Conclusion 

The findings of this study indicate a significant 
relationship between mobile phone usage 
exceeding 60 minutes per day and increased 
hearing thresholds, particularly at high frequencies. 
Participants with prolonged daily usage are more 
likely to experience early signs of SNHL and 
auditory symptoms such as tinnitus. 

These results highlight the need for greater public 
awareness about the auditory risks associated with 
frequent mobile phone use. Users should be 
encouraged to alternate ears, limit call durations, 
use speaker mode or wired headsets, and take 
periodic breaks during prolonged usage.  

As mobile phone usage continues to increase 
globally, particularly among younger populations, 
understanding and mitigating its potential health 
effects becomes increasingly important. 
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