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ABSTRACT 

Background: Attempts have been made to analyse the relation between hearing loss 

according to type of device and duration of device within a students of PCMS and RC. 

This study was undertaken at tertiary care centre for better understanding of students 

listening habits and compare it with normal individuals who do not use personal 

listening devices.  

Methodology: This study was conducted as an  cross sectional comparative study on 

students studying in  People’s College of Medical Science and Research Center, Bhopal, 

during the study period of 18 months. All the cases (PLD users) and controls (Non PLD 

users) were subjected to history taking and detailed clinical examination. All the cases 

and controls were subjected to pure tone audiometry test. 

Results: This study was conducted on a total of 1000 students, of them, 500 were PLD 

users and remaining 500 were non PLD users. We observed no significant difference in 

age composition,  sex and religion between the groups (p>0.05).Most common PLD used 

by students was ear plugs with majority of them using it for 2-3 hours per day above 

warning sign for more than 4 years and most common presenting symptoms was ear 

pain and headache. We observed a strong positive correlation of type of device, duration 

of device in years and hours and volume of device according to hearing loss.( P value 

significant) 

Conclusions: According to our study head phones and ear plugs are safer PLD as 

compare to buds. PLD users may present with wide variety of otologic symptoms 

ranging from ear pain, headache to tinnitus and reduced hearing alone or in 

combination. PLD use is associated with accumulation of wax, tortuosity in EAC and 

otomycosis. Among PLD users, threshold of hearing is increased even if the users are 

not aware regarding their hearing status. Hearing loss of both the type i.e. sensorineural 

and conductive hearing loss, though mild is associated with PLD use. Here we 

concluded that PLDs should be used with caution, limit their duration of use and 

volume and keeping a watch on warning signs and symptoms 

Keywords: Pure tone audiometry, CHL Conductive hearing loss, SNHL Sensorineural 

hearing loss, Personal listening devices 
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INTRODUCTION 

Hearing loss is one of the common condition observed in clinical practice which occurs due 

to reduced transmission of sound from outer ear to the brain. This occurs due to disruption of 

hearing at any stage i.e. before or after cochlea.
 [1]

Noise pollution remains the leading cause 

of preventable hearing loss.
 [2]

Noise induced hearing loss (NIHL) is described as a 

cumulative, gradual and preventable decline in the otologic function which occur due to 

repeated and prolonged exposure to loud noise.
1
-
2
 With the rapid technological advancement, 

the smartphones use and its accessories use have been increased.  

Due to easy accessibility and better battery backup, these personal listening devices are used 

for prolonged period. Volume as well as the duration of usage of personal listening devices 

are important determinants of hearing damage among the users. Also these devices are often 

used at places where there is already loud noise such bus, train etc.
.[3-4]

 

The personal listening devices cause hearing damage by causing the fatigue of sensory cells 

of ear due to repeated and prolonged exposure to loud sound. Initially this lead to temporary  

hearing loss or tinnitus. If the exposure is stopped during this period the hearing loss may be 

reversible due to recovery of sensory cells but if the exposure to loud noise is persistent, the 

damage to these sensory cells is permanent and is characterized by hearing loss and/ or 

tinnitus.
 [3]

According to the guideline of National Institute for Occupational Safety and Health 

(NIOSH, 1998), every 3dB increase in sound energy approximately doubles the exposure to 

sound level, and reduce the duration to half 

 

METHODOLOGY 

This study was conducted as an  cross sectional comparative study on students who use PLDs 

and students who don’t use PLDs studying in  People’s College of Medical Science and 

Research Center, Bhopal, during the study period of 18 months i.e., from 1
st
 December 2020 

to 31
st
 May 2022. For each case, age, gender , type of PLDs, Duration of PLDs in years and 

hours, volume of PLDs Were noted and pure tone audiometric finding was matched with 

control. 

All Age group between 18-30 years, Individuals who use personal listening devices, 

Individuals willing to participate in the study  were included in the study. Patients of age 

group above 30, hose with preexisting hearing disorders or hearing loss, those with associated 

confounding factors (HTN and diabetes mellitus).  Individuals having history of ototoxic 

drugs.  Individuals having history of ear surgery. Individuals with ear anomaly. Occupational 

noise trauma. Using mobile phone more than 5 hour per daywere excluded from the study.  

First the ethical clearance was obtained from Institute’s ethical committee. All the patients 

fulfilling the inclusion criteria and willing to participate in the study were enrolled. Detailed 

data regarding sociodemographic variables such as age, sex, religion, marital status, 

occupation, residence, mobile number etc. was obtained and documented in proforma. 

Detailed clinical history regarding presenting complaints, past medical and surgical history, 

medication history and family history was obtained. Ear examination was done in detail 

including external ear, pre-auricular and post auricular region and External Auditory Canal. 

All individuals were examined carefully with with otoscope. Following this, Hearing status 

was assessed by pure tone audiometric examination and findings were documented.  

 

STATISTICAL ANALYSIS 
Data was compiled using MS Excel and statistical analysis was done using statistical package 

of social science (SPSS) software version 20. Cases and controls were compared using chi 
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square test for categorical variables and independent t test for continuous variables. P value of 

less than 0.05 was considered statistically significant. 

 

RESULTS 

The present study entitled “Otologic effects of personal listening devices (head phones, ear 

plugs, buds)” was conducted on a total of 500 cases using personal listening devices and 

findings were compared with age and sex matched controls. The findings of present study are 

tabulated as under 

Table 1: Comparison of conductive hearing loss between cases and controls 

Hearing loss Right Left 

Cases (n=500) Controls (n=500) Cases (n=500) Controls (n=500) 

N % N % N % N % 

Mild CHL 27 5.4 0 0 32 6.4 0 0 

Normal 462 92.4 500 100.0 461 92.2 500 100.0 

χ
2 

39.51 40.58 

P value 0.001 0.001 

Table 1 reveals comparison of conductive hearing loss between cases and controls. Out of 

500 cases 462 students (92.4%) students has normal hearing in right ear and 461 students 

(92.2%) has normal hearing in left ear. Mild CHL in 27 students in right ear and mild CHL in 

32 students (6.4%) in left ear. Out of 500 control all control students had normal hearing. we 

documented significantly higher proportions of cases to be suffering from hearing loss. 

 

Table 2: Comparison of SNHL hearing loss between cases and controls 

Hearing loss Right Left 

Cases (n=500) Controls (n=500) Cases (n=500) Controls (n=500) 

N % N % N % N % 

Mild SNHL 11 2.2 0 0 7 1.4 0 0 

Normal 462 92.4 500 100.0 461 92.2 500 100.0 

χ
2 

11.7 7.5 

P value 0.0006 0.005 

Table 2 reveals comparison of SNHL between cases and controls. Out of 500 cases 462 

students (92.4%) students has normal hearing in right ear and 461 students (92.2%) has 

normal hearing in left ear. Mild SNHL in 11 students (2.2%) in right ear and mild SNHL in 7 

students in left ear respectively. Out of 500 control all control students had normal hearing. 

we documented significantly higher proportions of cases to be suffering from hearing loss. 

 

Table 3: Distribution according to type of PLD used by cases and its association with 

hearing loss  

Type of 

PLD used 

Frequency 

(n=500) 

Percentage SNHL Percentage CHL Percentage 

Head phones 228 45.6 6 2.6% 19 8.3% 

Ear phones 231 46.2 10 4.3% 36 15% 

Ear plugs 30 6.0 2 6.6% 3 10% 

Ear buds 11 2.2 0 - 1 9% 

χ
2
 10.01 

P value 0.03 

Table 3 reveals Distribution according to type of PLD used by cases and its association with 

hearing loss. out of 500 cases most common PLD used by cases was ear phones 231(46.2%) 

followed by head phones 228 (45.6%) and ear plugs 30 (6.0%) and ear buds 11 (2.2%) 
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respectively. Hearing loss was observed in maximum cases of students who are using ear 

phones. out of 231 students (46.2%) 10 student had SNHL and 32 students had CHL in right 

ear and 32 students (6.4%) had CHL and 7 students (1.4%) had SNHL hearing loss in left ear 

respectively. P value is significant (0.03). 

 

Table 4: Distribution of cases according to volume of PLD and its association with 

hearing loss 

Volume of 

PLD 

Frequency 

(n=500) 

Percentage SNHL percentage CHL percentage 

Less than 

warning 

sign 

374 74.8 

 

0 

 

- 

 

15 

 

4% 

More than 

warning 

sign 

 

126 25.2 

 

18 

 

14.2% 

 

44 

 

34.9% 

χ
2
 5.6 

P value 0.02 

Table 4 reveals Distribution of cases according to volume of PLD and its association with 

hearing loss, approx one fourth of the cases 126 (25.2%) students were using PLDs with 

volume above the warning sign and 374 (74.8) students were using PLD below the warning 

sign. By using PLD less than warning sign 15 students had CHL and no SNHL was observed. 

By using PLD above warning sign 44 students had CHL and 18 students had SNHL 

respectively. P value is significant (0.02). 

 

Table 5: Duration of usage of PLD (in years) among cases and its association for hearing 

loss 

Duration 

of usage 

(years) 

Frequency 

(n=500) 

Percentage SNHL percentage CHL Percentage 

<1 27 5.4 0 - 0 - 

1-2 71 14.2 0 - 4 5.6% 

2-4 113 22.6 4 3.5% 15 13.27% 

>4 289 57.8 14 4.84% 40 13.84% 

χ
2
 10.6 

P value 0.03 

Table 5 reveals- Duration of usage of PLD (in years) among cases and its association for 

hearing loss Out of 500 cases More than half of the cases 289 (57.8%) were using PLD since 

more than 4 years. 113 (22.6%) students using PLD for 2-4 years and 71(14.2%) and students 

using PLD for 1-2 years, whereas only 5.4% cases started using PLDs less than a year ago. 

Past history of hearing disorder was observed in none of the cases. Maximum cases were 

found using PLD for more than 4 years and hearing loss was also observed in students who 

are using PLD for >4 years i,e 14 students had SNHL and 40 students had CHL followed by 4 

students had SNHL and 15 students had CHL who are using PLD for 2-4 years. 4 students 

who are using PLD for 1-2 hours only had CHL. No students observed hearing loss who are 

using PLD in than range of <1 year. P value is significant (0.03). 
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Table 6: Distribution according to duration of daily use of PLD (in hours) amongst cases 

and its association with hearing loss 

Duration 

of daily use 

Frequency 

(n=500) 

Percentage SNHL percentage CHL percentage 

1-2 hours 67 13.4 - - - - 

2-3 hours 257 51.4 - - 7  

3-4 hours 135 27.0 3 2.2% 18 13.3% 

>4 hours 41 8.2 15 36.5% 34 82.2% 

χ
2
 93.1 

P value 0.001 

Table 6 reveals- Distribution according to duration of daily use of PLD (in hours) among 

cases and its association with hearing loss. Out of 500 cases Majority of cases were using 

PLDs for 2 to 3 hours per day (51.4%) whereas 27% cases used PLD for approx. 3 to 4 hours 

per day.  Only 13.4% and 8.2% cases were using PLD for 1 to 2 hours and more than 4 hours 

respectively. Hearing loss was observed in students who are using PLD for >4 hours per day, 

15 students had SNHL and 34 students had CHL followed by 3 students had SNHL and 18 

students had CHL who were using PLD for 3-4 hours. 7 students had CHL who are using 

PLD for 2-3 hours. No hearing loss was observed in students who lies under category of 1-2 

hours respectively. P value is significant (0.01) 

 

DISCUSSIONS  
Noise induced hearing loss is one of the leading cause of preventable hearing loss, which is 

characterized by cumulative and gradual decline in otologic functions secondary to prolonged 

and repeated exposure to the loud noise..
[2-4]

The use of smartphone and personal listening 

devices is increased in 21st century not only in public places but also in the private places for 

talking, listening music etc. Various PLDs are in use such as ear pods, ear buds, ear plugs, 

traditional headphones etc.
3
 These devices have good battery backup and are thus used for 

prolonged period at high volume. Both these factors along with the type of personal listening 

device are important determinants of hearing loss due to damage to the organ of corti..
[7]

 

Repeated and prolonged exposure to loud sound of PLDs cause fatigue of sensory cells 

causing hearing damage. The damage may be temporary initially, which may manifest as 

tinnitus and hearing loss, but if the exposure is persistent, it may lead to permanent hearing 

loss. The present study entitled “Otologic effects of personal listening devices (head phones, 

ear plugs, buds)” was conducted on a total of 500 cases using personal listening devices and 

findings were compared with age and sex matched controls. In this study, we aimed to find 

otological disorders associated with use of personal listening devices and compare the 

findings with individuals of the same age group who do not use personal listening devices. 

We also intended to identify the most commonly used personal listening devices and listening 

habits, symptomatology and hearing function among the PLD users. 

The findings of present study are supported by findings of Ahmed S et al (2007), in which 

more than 82% of the PLD users were students.
[10]

 This is similar to our study in which all 

cases are students. Majority of students using PLD were males (50.1%) similar as in our 

study  in which 58.2% were males statistically ( p value) is insignificant (0.14) and students 

belonged to age group of 20 to 29 years (97.4%) in a study of You S et al (2020),
[11]

 similar 

to present study in which 90.4% of cases were between age group of 21-25.whereas in 

contrast to our study Taljaard DS et al (2013) conducted a study on students of primary 

school belonging to age group of 9 years to 13 year, with median age of 11 years
.[12] 
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Sulaiman AH et al (2014) documented mean duration of PLD use per day as 2.7±1.0 hours 

similar to our study in which mean duration of PLD use per day was 2-3 hours in 51.4% of 

students it shows statistically insignificant p value (0.10) among cases in association with 

hearing loss and the estimated listening volume was 81.3±9.0 dBA.
[13]

 Our study findings 

were also concordant with the findings of Sulaiman AH et al (2015), 80% of the PLD users 

were regular users and about 20.1% were using it above 75 dBA, while 4.4% were using 

above 85 dBA.
[13

 In our study 25.5%  with SNHL was observed in students who are using 

PLD above the warning sign. 

 

CONCLUSION 

 Personal listening devices are commonly used by students of all age group especially in their 

leisure time. The duration of usage, type of PLD and volume of usage may have significant 

impact on the otological problems, particularly hearing loss. Various types of PLDs are in use 

depending upon the preference of the students or their availability with the smartphone 

devices. While according to our study head phones and ear plugs are safer PLD as compare to 

buds. PLD users may present with wide variety of otologic symptoms ranging from ear pain/ 

headache to tinnitus and reduced hearing alone or in combination. PLD use is associated with 

accumulation of wax, tortuosity in EAC and otomycosis. Among PLD users, threshold of 

hearing is increased even if the users are not aware regarding their hearing status. Hearing 

loss of both the type i.e. sensorineural and conductive hearing loss, though mild is associated 

with PLD use. Here we concluded that PLDs should be used with caution, limit their duration 

of use and volume and keeping a watch on warning signs and symptoms. 
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