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Background: Hearing is essential for communication and professional life, especially for medical 
practitioners. Noise-induced hearing loss (NIHL) is a growing concern among young adults due to 
unsafe listening practices, particularly the prolonged use of earphones/Bluetooth devices. This study 
investigates the impact of earphone usage on the hearing ability of undergraduate medical students. 
Methods: A cross-sectional study was conducted at Mamata Academy of Medical Sciences, involving 100 
undergraduate medical students. Data collection included a semi-structured questionnaire on earphone usage 
practices and pure tone audiometry (PTA) to assess hearing thresholds. Results: The study found that 7% of 
participants exhibited signs of noise-induced hearing loss, characterized by 4k dips in their audiograms. 
Prolonged earphone use (more than 1 hour per day) was associated with a higher risk of NIHL. Additionally, 
1.1% of participants showed signs of sensorineural hearing loss. Conclusions: The study concludes that 
prolonged and unsafe earphone use can lead to hearing impairments in medical students. It emphasizes the 
importance of raising awareness among medical students about the risks associated with earphone use and 
promoting safe listening practices to prevent irreversible hearing damage. 
 
Keywords: Earphones, Hearing Loss, Medical Students, Noise-Induced Hearing Loss, Pure Tone 
Audiometry. 

Introduction:  
Hearing is a crucial sense that facilitates unique forms of communication unparalleled by other senses. 
According to WHO, hearing loss can be mild, moderate, severe, or profound and can affect one or both 
ears, the symptoms presented depend on the grade of hearing loss.   [1] Recent estimates indicate that 
around 360 million individuals worldwide, constituting 5.3% of the population experience some form 
of auditory loss [2]. The Global Burden of Disease Study discovered that hearing loss is the fourth 
leading cause of disability worldwide [3]. 
Over 1 billion young adults are at risk of permanent, avoidable hearing loss due to unsafe listening 
practices [1]. This type of hearing loss caused due to chronic exposure to loud, harmful noises that 
damage sensitive structures in the inner ear is called Noise-induced hearing loss [4]. By 2050, nearly 
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2.5 billion people are projected to have some degree of hearing loss and at least 700 million will require 
hearing rehabilitation. [1]  
The main attribute to noise-induced hearing loss in students especially, is chronic usage of 
earphones/Bluetooth. Three in five individuals carry earphones along with them most of the time, due 
to their advantages of easy portability, comfort, avoiding social interaction, music, e-learning, etc. but 
the main point to be noted here is that not all of them are aware of the potential risks like tinnitus, 
otalgia, hyperacusis, dizziness or vertigo in case of vestibular damage [5]. 
As individuals age, there is a natural decline in auditory acuity and this can significantly impact 
professional responsibilities, particularly for medical students who require effective communication 
with patients, colleagues, and staff [6]. If these earphones are going to affect the auditory mechanism 
early in the life of medical students it might be a bane to their professional life. Consequent evaluation 
of the hearing ability of medical students through regular screenings and consented ENT examinations 
becomes imperative. With the above background, we have attempted research on the effect of chronic 
use of earphones and the hearing ability of undergraduate medical students. The lack of awareness 
among young adults about auditory impairments due to chronic exposure to recreational sounds makes 
the purpose of the study extremely relevant to current times. 
OBJECTIVES 
 1. To determine the earphone usage practices among medical students using earphones. 
 2. To assess the effect of earphone usage on the hearing ability of medical students  
 
METHODOLOGY 
Study design: A cross-sectional study 
Study setting: Mamata Academy of Medical Sciences 
Study period: 3 months 
Study population:  
Inclusion criteria: participants of phases 1, 2, and 3 undergraduate medical students who have given consent 
for pure tone audiometry. 
Exclusion criteria:  

I. Diagnosed ear pathologies 
II.  Recent Upper respiratory tract infections 

Sample size: Taking into account a 6.3% prevalence of hearing impairment with a 95% confidence interval, 
80% power, 5% absolute precision, 5% alpha error, and 10% non-response rate, the minimum sample size 
required is 90 according to the formula (Zά/2) 2pq/l2.  
 
Data collection: A predesigned semi-structured questionnaire was issued among the subjects and the ones who 
gave the consent were taken for otoscopic examination to rule out ear pathologies, followed by pure tone 
audiometry. 
Pure-tone audiometry: Pure-tone audiometry is the standard gold method of determining the type, degree, and 
configuration of hearing loss due to its widespread availability, inter-test reliability, and relative ease of 
execution. The results of pure-tone audiometry provide context for diagnosis, reassurance, monitoring, or 
further investigation of ear concerns. Repeated assessments track changes in hearing as an indicator of changes 
in ear health over time. [7] 
Pure-tone audiometry was performed using an audiometer (Hermes PC Diagnostic Audiometer) connected to 
headphones and a bone vibrator in a soundproof room (≤10 dB HL) by an Audiologist at the ENT Department 
of Mamata Academy of Medical Sciences. 
The students were examined by otoscopy for the presence of ear discharge or wax before PTA measurement. 
First, air conduction hearing thresholds were assessed for tonal stimuli throughout a frequency range of 250 Hz 
to 8000 Hz by using headphones. Then, bone conduction hearing thresholds were assessed for tonal stimuli 
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throughout a frequency range of 250 to 4000 Hz. by using headphones with a bone conduction oscillator. Using 
PTA, the ENT consultant could adjust the frequency, stimulus level, and sound routing to different transducers 
(headphones and a bone vibrator), and turn the signal on and off. The response was graphed on the standard 
graph and then interpretation of the results was done. 
Abnormal hearing threshold was determined as hearing threshold ≥20 Hz at one or more frequencies of 250 Hz, 
500 Hz, 1000 Hz, 4000 Hz, and 8000 Hz. 
 
Statistical analysis: Categorical data was presented as frequencies and percentages. Data was analyzed using 
MS Excel and SPSS software version 20. The statistical association was tested using chi-square. P value <0.05 
is considered significant. 
 
Operational definitions: 
4k notch: In pure tone audiometry, 4k notching is a characteristic pattern of hearing impairment where there is 
a dip or notch in the audiogram at 4000Hz. This is said to be usually associated with Noise-induced hearing 
loss.[15] 
Sensorineural hearing loss: Sensorineural hearing loss results from damage to the hair cells within the inner 
ear, the vestibulocochlear nerve, or the brain's central processing centers.[14] 
 
Results 
Table 1: Baseline characteristics of study participants (n=100)  
 

Variable  Frequency  Chi-Square  P value  

Duration of usage 

Less than 30minutes /day 17 13.2 0.001 

30 minutes -1hour/day 37 

 More than 1hour/day 46 

Type of earphones 

Bluetooth in-earphones 86 51.8 <0.001 

wired earphones  14 

Age 

18years 7  
 
 
 
31.0 

 
 
 
 
<0.001 

19years 23 

20years 19 

21years 20 

22years 29 

23years 2 
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Variable  Frequency  Chi-Square  P value  

Duration of usage 

PTA on Right Ear 

Normal Hearing 93 74 <0.001 

Noise-induced Hearing Loss 7 

PTA on Left Ear 

Normal Hearing  92 155 <0.001 

Noise-induced Hearing Loss 7 

Sensory Neural Hearing Loss 1 

 
Table 1 shows the baseline characteristics of the study participants. Most of the participants were 22 years old 
(29%). Most participants used earphones for more than 1 hour (46%), and the highest percentage(86%) of them 
used Bluetooth earphones. 
 
Table 2: Duration of earphone usage and right ear pure tone audiometry findings 

Duration of usage Normal 4k Total Chi-square/ P value 

<30mins/day 16(94.2%) 1(5.8%) 17  
0.119 
0.942 30mins-1hr 34(91.8%) 3(8.2%) 37 

>1hr/day 43(93.5%) 3(6.5%) 46 

Total 93 7 100 

 
Table 2 shows the distribution of earphone usage duration and the findings from the right ear pure tone 
audiometry. The majority of participants (46) used earphones for over 1 hour. Out of the total participants, 91% 
had normal hearing, while only 7% who used earphones for 30 minutes to over 1 hour per day, showed 4K dips 
indicating noise-induced hearing loss in pure tone audiometry. 
 
Table 3: Duration of usage and left ear pure tone audiometry findings 
 

Duration of usage  Normal 4k SNHL Total Chi-square/ P value 

<30mins/day 16(94.2%) 1(5.8%) 0 17  
 
1.55 
0.818 

30mins-1hr 35(94.5%) 2(5.5%) 0 37 

>1hr/day 41(89.1%) 4(8.5%) 1(2.4%) 46 
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Duration of usage  Normal 4k SNHL Total Chi-square/ P value 

Total 92 7 1 100 

 
Table 3 depicts the distribution of the duration of earphone usage and the findings observed in the left ear pure 
tone audiometry. The highest number of participants, 46 in total, reported using earphones for more than 1 hour 
per day. Among the total participants, 90% had normal hearing in the left ear, with only 8 participants exhibiting 
other findings. Of these 8 participants, 7 individuals who used earphones for durations ranging from 30 minutes 
to over 1 hour per day showed 4K dips indicative of noise-induced hearing loss in pure tone audiometry. 
Additionally, a single participant (2.7%) who used earphones for more than 1 hour per day exhibited sensory 
neural hearing loss in the left ear. 
Table 4: Type of earphones and right ear findings in the pure tone audiometry  
 

Type of earphones  Normal 4k Total P value 

Bluetooth in earphone 80(93.1%) 6(6.9%) 86 5.10 
0.982 

wired earphones  13(92.8%) 1(7.2%) 14 

Total 93 7 100 

 
Among the Bluetooth and wired earphone users around 93% had normal hearing, whereas 6.9% of Bluetooth 
users have findings of 4k dips suggestive of noise-induced hearing loss in pure tone audiometry (right ear) 
 
Table 5: Types of earphones and left ear findings in the pure tone audiometry 
 

Type of earphones Normal 4k SNHL Total P value 

Bluetooth in earphone  80(92%) 5(5.7%) 1(1.1%) 86 1.47 
0.480 

wired earphones  12(85.8%) 2(14.2%) 0 14 

Total 90 7 1 100 

 
 
 
Of the total participants, 93% of the Bluetooth earphone users and 85.7% of wired earphone users had normal 
hearing. Among the 7 participants, 5 participants (5.8%) who used Bluetooth earphones showed findings of 4K 
dips indicating noise-induced hearing loss in pure tone audiometry. Additionally, a single participant (1.1%) 
who used Bluetooth earphones experienced sensory neural hearing loss in the left ear. 
 
Discussion: 
Noise-induced hearing is one of the most common and preventable types of hearing impairments seen nowadays 
in young adults, mainly due to exposure to loud and recreational noises. The World Health Organization (WHO) 
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has regarded recreational noise exposure as a great threat to the hearing of young people with about 1.1 billion 
at risk.  
 
In the present study, one-third of medical students demonstrated sensorineural hearing loss upon PTA (6). More 
than 40% of them listen to music through earphones every day and more than 70% of them use Bluetooth in-
ear earphones, more than 35% of them suffer from intermittent ear pain, which can be considered a precursor 
symptom for noise-induced hearing loss. More than 20% of them also suffer from slight difficulty in hearing. 
But not most of them are aware of the auditory impairments caused by the usage of earphones for a prolonged 
duration. 
 
Among all the participating students, about 7 students are found to be at risk for noise-induced hearing loss 
showcasing the classic 4k dip on their audiogram. Sunny Sachdeva et al in their study concluded that 14% of 
the headphone users had hearing problems.[8] In contrast to the present study, Balachandran R et al in their 
research they found that there were no statistically significant changes in hearing, following either exposure 
type.[9] 
Noise-induced hearing loss is a well-researched topic, and often, no significant link has been found between 
noise exposure and the use of earphones. In a study done by Pinsonnault–Karenina et al, they found no proper 
significance between noise exposure and auditory brainstem response outcomes, this was done to detect 
cochlear pathologies in young factory workers with normal hearing capacity.[10] In a study done by Saba 
Asghar, about one-third of medical students revealed mild sensorineural hearing loss at lower frequencies 
(250Hz and 500 Hz), and similar patterns were seen in most of the other studies also.[11] 
In the present study, it was found that in about 7% of individuals, mild noise-induced hearing loss was detected 
and in 1.1% of subjects, sensorineural hearing loss was noted, they are at risk for permanent hearing impairment 
and it can be prevented by simple measures like decreased duration of usage, listening with reduced volume and 
ear hygiene. In line with this study, Zeinab A. Abd-El.haleem et al stated that left ears were more affected than 
the right ears. Hearing threshold > 40dB HL was observed in the left ear. [12] 
There was no significant statistical association found between the duration of earphone usage and the type of 
earphones with hearing impairment in the present study. 
According to the 1972 Noise Control Act, there are some established federal noise emission standards for 
commercial products and the brand must provide information about the noise emission levels and ways of 
reducing them, this helps to raise awareness and reduce the damage caused due to noise. 
When enquired about the awareness of health hazards of earphone usage among young adults, it was noted that 
not all of them had enough knowledge, most of them either ignored it due to lack of knowledge or got used to 
earphone usage. A research article done in 2020 by U Jib and Jyoti Das concluded that there is good knowledge 
among young adults about the hazards caused due to earphone usage in terms of parameters like the feeling of 
ringing sounds through ears, ear wax, ear stress, and ear pain[13]. The individuals should be able to self-assess 
and self-evaluate, if there is any hearing impairment or tinnitus and also bring awareness among the non-medical 
society. 
  
Conclusions: 
This study has concluded that prolonged use of earphones can lead to significant hearing impairments like 
sensorineural hearing loss. It was found that almost 7% of students had 4k dips on the pure tone audiogram 
indicating the risk for Noise-induced hearing loss, which if neglected might cause irreversible permanent 
hearing impairment. This study also highlights the need for medical students to be aware of the potential risks 
associated with earphone usage and to take preventive measures to prevent permanent abnormalities that might 
affect their professional lives in the future. Regular screening through hearing tests, keeping the volume low, 
and taking regular breaks from earphone usage will preserve the auditory functioning of the individuals. 

Limitations: 
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This study lacks a control group of non-earphone users, making it difficult to compare. It was also 
limited to a single setting with a small sample size of only medical students, which might have affected 
the generalizability of the study.  
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