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Abstract:

Background: After the Covid-19 pandemic, usage of electronic auditory gadgets has increased exponentially for
academic and recreational purposes among the medical students which impairs hearing. Hence it is important to
create awareness among them about these gadgets.

Aim of the Study: To evaluate the loss of hearing in medical students by subjective and objective assessment
methods and correlating the degree of hearing loss with the nature of electronic gadgets used by them.
Materials: 132 Students of all phases were given a subjective questionnaire which had details of gadget usage and
symptoms related to the loss of hearing. Pure tone audiometry was done in all. Association of degree of hearing
loss with type of gadgets used, duration of usage and related symptoms were documented and analysed.

Results: There were 84 female (63.6%) students and, 48 male students (36.4%). The mean age of the participants
was 21.15+2.50 years. The primary purpose for using hearing gadgets was for education 81(61.3%). Ear Pods
were used in 67(50.8%) and was the most popular type of hearing gadget, followed by earphones 34(25.8%) and
headphones in 19(14.4%). 54 (40.9%) of them had used the gadget for more than three years. The most common
symptom was itching sensation in the ears in 41(31.1%) followed by burning sensation in the ear 40(30.3%).
Tinnitus complained by 32(24.2%) and pain in the ear by 19(14.4%). Only 39(29.5%) participants have experi-
enced decreased hearing.

Conclusion: In the study, the type of gadgets used, duration of usage of gadgets in years and usage hours per day
had no significant association with hearing loss. Hearing loss was detected more at 8000 and 4000Hz indicating
noise induced hearing loss. Auditory gadgets should be used cautiously by students as it damages their hearing
which further has deterrent effects on their learning and communication.
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Introduction

Noise induced hearing loss (NIHL) is a preventable
type of hearing loss. Recently usage of headphone
and earphone has increased among the general pop-
ulation. Hearing capabilities in medical students is
essential in their daily learning as well as in commu-
nication with the patients and peers. Defective hear-
ing abilities lead to poor communication and learn-
ing skills. [2] After theCovid-19pandemicusageof
Electronic auditory gadgets has increased exponen-
tially for both academic and recreational purpose
among medical students. These devices have poten-
tial of generating sounds above 85Db. [3, 4] Noise
induced hearing loss (NIHL) is a medical condition
developed in individuals with normal hearing fol-
lowing exposure to high intensity noise. NIHL is
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bilateral, irreversible and the hearing loss is sensori-
neural type. The risk of NIHL due to long periods of
exposure to noise is present in 14% of the total world
population. [5] Originally NIHL was described in
occupational noise producing workplaces and WHO
has estimated that the NIHL was 33% of all cases of
hearing-impaired diseases. The primary impact of
NIHL in a person is impaired communication, lead-
ing to strained relations with the members of the
family, colleagues and fellow students and dishar-
mony in the workplace. [6] If NIHL is not treated
especially in adults, leads to indirect effects on the
health, psychosocial, and economic aspects further
leading to social isolation and reduced quality of life
(QoL). [7] And in adults leads to lower job
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performance those results in individual income
losses. The prevalence of NHIL is increasing every
year as per latest published literature and about 40%
of them belong to the age group of 16 and 25 years.
[8,] In Southeast Asia the prevalence of hearing loss
is from 04.6% to 08.8%. The burden of hearing im-
pairment in India is also substantially high at
09.14%. [10, 11 and 12] WHO in their resolution of
WHAT70.13 has asked the Government of all coun-
tries to combine ear and hearing care into their na-
tional health system frame work? [13] It has intro-
duced apps like “Hear WHO” and other technology-
based solutions enable screening for ear diseases and
hearing loss to be undertaken in settings with limited
training and resources. [ 14] Most of the medical col-
leges during the COVID-19 period conducted online
classes for completing their teaching schedules
which has further increased the utilization of AEI.
[14] The literature on the burden of hearing impair-
ment among the students of medical Colleges in In-
dia and using smart phone based screening assess-
ments is also not available. In this context the pre-
sent study was conducted to evaluate the loss of
hearing in medical students by subjective and objec-
tive assessment methods and correlating the degree
of hearing loss with the nature of electronic gadgets
used by them.

Materials and Methods

Place of Study: Department of ENT, Sri Siddhartha
Institute of Medical Sciences and Research Centre,
T. Begur, Nelamangala, Bengaluru Rural 562123

Study Type: Observational study
Study Period: March 2024— May 2024 (3 months)

Primary Source of Data: The undergraduate med-
ical students of all phases of both genders between
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the age group of 18-25.

Sample Size: Sample size is calculated using the
formula sample size estimation for proportion

N=z%1-ap (1-p)
d2

Where: n: sample size, z: standard normal table value
for given level of significance p: prevalence rate o:
precision;

n=132
Reason: Prevalence rate in the previous study is 9.5
Sampling Method: Convenient sampling

Inclusion Criteria: Medical students of all phases
willing to join the study were included.

Exclusion Criteria: Medical students with history
of ear trauma, ear discharge and decreased hearing
were excluded. Medical students who have
undergone ear surgeries were excluded. Medical
students with family history of decreased hearing
were excluded. Medical students with history of
ototoxic drugs usage were excluded.

Method of collection of data: Institutional ethical
committee clearance was taken and permission was
taken from principal to conduct study on students.
The medical students of all phases were thoroughly
explained regarding nature and purpose of study and
invited to take part in the study .Informed written
consent were taken from students who agreed. The
medical students were provided with a predesigned
and pretested structured questionnaire which
includes socio-demographic details and other details
related to usage of gadgets and symptoms of hearing
loss. (Table 1)

Tablel: Questionnaire

Student Number Age: Gender:

MBBS Phase

Contact Number:

. Are you using electronic auditory personal gadgets? a) YES b) NO

. Purpose of usage: a) educational purpose b) Relaxation ¢) gaming d) others

. Which type of gadget? a) Earphone b) headphone ¢) air pods d) others

. From how long the usage is? a)1 year b)2 years ¢) 3 years d) more than 3 years

. How many hours in a day? a) 30 minutets. b) 1 to2 hours c) 2-3 hours d) more than 3 hours

. Preferred listening volume? a) High volume b) medium volume c) low volume

. Preferred type of music? a) Melody b) rock ¢) others

R[N N[ |W|IN[—

. Do you have any of the following symptoms during or after usage?

a) Ear pain b) burning sensation c) itching in the ear d) ringing sensation

9. Have you noticed decreased hearing since the usage? a) YES b) NO

10. Do you ask people to repeat the words during the conversations? a) YES b) NO

11. Is there any family history of hearing loss? a) YES b) NO

12. Is there any previous history of ear discharge? a) YES b) NO

13. Have you undergone ear surgery before? a) YES b) NO

14. Are you using any medications since long time? a) YES b) NO

15. Do you have any history of trauma to the ear? a) YES b) NO
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After the collection of filled questionnaire, the
responses to them were analyzed. Then the study
subjects were selected based on inclusion and
exclusion criteria and were called to the ENT OPD.
Detailed history was taken regarding usage of
auditory gadgets and ear symptoms and ENT
examination was done. Audiological evaluation was
done by pure tone audiometry. Both Air conduction
and bone conduction thresholds were identified at
frequencies from 250 Hz to 8000 Hz and audiogram
results were graded.

Results

In the study, there werel32 participants and all the
data were collected and entered to a Microsoft excel
sheet and analysed using Jamovi 2.5.6 software.
There were 84(63.6%) female students and 48
(36.4%) male students. The mean age of
participants was 21+0.97 years. The primary reason
for using hearing gadgets was for education in
81(61.3%), students followed by for relaxation in
29(22%) students. A significant number of
participants used them for both education and
relaxation in 22(16.7%). Ear Pods 67(50.8%) was
the most popular type of hearing gadgets used in the
study followed by earphones in 34(25.8%) students
and headphones in 19(14.4%) students. A
combination of gadgets was used by a smaller
percentage of participants in 12(9%) students. A
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majority of participants have been using hearing
gadgets for over three years in 54 (40.9%) students
indicating a long- term usage followed by 02 years
in 42(31.8%) students, Olyear in 26(19.7%)
students’ and3years in 10(7.6%) students. A
significant portion of participants used their gadgets
for 1-2 hours per day i.e. in 72 (54.6%) students with
a smaller percentage of them using the gadgets for
longer durations like 2-3 hours in 25(18.9%)
students and more than 3 hours in 25(18.9%)
students. very few students used the gadgets for 30
min to 1 hour i.e. in 10 (7.6%) students.

The majority of participants i.e. 90 (68.2%) students
preferred medium volume levels, while a smaller
percentage preferred high 15(11.4%) and 27(20.4%)
students preferred low volumes. Participants had
varied music preferences, with melody liked by
55(41.7%) students and it was the most popular
option followed by rock music by 46(34.8%)
students. Combination music was preferred by
31(23.5%) students. The most common symptoms
reported were itching sensation in 41(31.1%)
students followed by burning sensation in 40(30.3%)
students, ringing sensation in 32(24.2%) students
and ear painl9 (14.4%) students. 39(29.5%)
participants had experienced decreased hearing, and

the majority i.e.

93(70.5%)

students

experienced loss of hearing. (Table 2)

Table 2: Socio-demographic details and gadget usage pattern and symptoms

never

Study characteristics n=132
Gender N (%) Duration of Usage per day n(%)
Male 48 (36.4) 30min-1 Hour 10 (7.6)
Female 84 (63.6) 1-2 Hours 72 (54.6)
2-3 Hours 25 (18.9)
Age (Mean+ S.D) 21+0.97 >3 Hours 25 (18.9)
Purpose of using hearing gadgets Preferred volume
Education 81 (61.3) High 15(11.4)
Relaxation 29 (22.0) Medium 90 (68.2)
Both 22 (16.7) Low 27(204)
Type of gadgets used Preferred type of music
Ear Pods 67 (50.8) Melody 55 (41.7)
Earphones 34 (25.8) Rock 46 (34.8)
Headphones 19 (14.4) Combination 31(23.5)
Combination of gadgets 12 (9.0)
Duration of Usage Since Symptoms (if any)
1 Year 26 (19.7) Ear pain 19 (14.4)
2 Years 42 (31.8) Burning sensation 40 (30.3)
3 Years 10 (7.6) Itching 41 3L.1)
>3 Years 54 (40.9) Ringing sensation 32 (24.2)
-- Complaints of decreased hearing
Yes 39 (29.5)
No 93 (70.5)
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The statistical tests chi-square test& fisher exact test
was used to analyse the relationship between the
study variables and hearing loss.

67(48.4%) i.e. majority of the students had minimal
hearing loss. 10 (07.57%) students had mild hearing
loss, 07(05.30%) students had moderate hearing loss
and 01 (0.75%) student had moderately severe hear-
ing loss. Hearing loss was more in the right ear com-
pared to the left ear. Hearing loss was detected more
at 8000Hz followed by 4000Hz frequencies. Hear-
ing loss among the males was 35.4%, and among fe-
males it was 33.3%. There was no significant asso-
ciation between gender and hearing loss (p-value =
0.808). There was a weak association between the
purpose of using hearing gadgets and hearing loss
(p-vale=0.126). While the data suggests that those
using hearing gadgets for education might be
slightly more likely to experience hearing loss, this
association is not statistically significant. There is no
significant association between the type of gadgets
used and hearing loss (p-value = 0.704). This indi-
cates that the type of hearing gadget (Ear Pods,
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earphones, headphones, or a combination) does not
appear to influence the likelihood of experiencing
hearing loss. There was no significant association
between the duration of hearing gadget usage and
hearing loss per se (p-values 0.44). There was no
significant association between the duration of daily
hearing gadget usage and hearing loss (p-values of
0.716).

This indicates that the amount of time spent using
hearing gadgets each day does not appear to be a fac-
tor in determining whether someone experiences
hearing loss. There was no significant association
between preferred volume level and hearing loss (p-
value = 0.788). There was no significant association
between the preferred type of music (melody, rock,
or combination) and hearing loss (p-values of
0.825). There was a significant association between
complaints of decreased hearing and actual hearing
loss (Fisher's exact test statistic, p-value < 0.001).
This confirms that individuals who report decreased
hearing are indeed more likely to have hearing loss.
(Table 3)

Table 3: Audiometry test outcome of the participants in the study

Fre- Ear Normal | Mini- Mild Moder- Moderately Severe | Mean+ SD
quency n (%) mal n (%) | ate n (%)
n (%) n (%)

250 Hz Right | 113(85.6) | 19(14.4) | - - - 11.70£4.57
Left | 120091) 11(08.3) | 1(0.8) | - - 12.42+3.97

500 Hz Right | 111(84) | 20(15.2) | 1(0.8) | - - 13.60+4.79
Left | 115(87) 15(11.4) | 2(1.5) | - - 13.37+4.56

1000 Hz Right | 109(82) | 22(16.7) | - 01(0.8) - 13.90£5.03
Left | 114(86) 16(12.1) | 1(0.8) | 01(0.8) - 13.71+4.69

2000 Hz Right | 111(84) | 20(15.2) | - 01(0.8) - 13.83£5.16
Left | 109(82) | 22(16.7) | - 01(0.8) - 13.83£5.23

4000 Hz Right | 110(83) | 20(15.2) | 01(0.8) | 01(0.8) - 13.94+5.56
Left | 111(84) | 20(15.2) | - 01(0.8) - 13.64+5.49

8000 Hz Right | 107(81) | 21(15.9) | 03(2.3) | 01(0.8) - 14.66 +6.36
Left | 106(80) | 24(18.2) | 01(0.8) | - 01(0.8) 14.24 +6.16

Hearing loss based on Audiometry test Final D Diagnosis

Fre- Right ear n (%) | Left ear n (%) - Hearing Loss n (%)

quency

250 Hz 19 (14.4) 12 (9.1) Present 87(65.9)

500 Hz 21 (15.9) 17 (12.9) Absent 45(34.9)

1000 Hz 23 (174) 18 (13.6) -

2000 Hz 21 (15.9) 23 (174)

4000 Hz 22 (16.7) 21 (15.9)

8000 Hz 25 (18.9) 26 (19.7)
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Figurel: Proportions of hearing loss in the study variables among the study participants

The proportion of Hearing loss in the study variables
among the subjects was shown in the graph in Fig 1.

Discussion

In the present study, there were 84(63.6%) female
students and 48 (36.4%) male students. The mean
age of participants was 21+0.97 years. Majority of
participants were females in a similar study by sim-
ilar to Asgar et al [2]. The mean age observed in the
present study was very similar to Thomas et al [5]
and Sharma et al [3]. In this study auditory gadgets
were used primarily for education in 81 (61.3%),
students followed by for relaxation in 29 (22%)

Shruthi HS et al.

students, for both education and relaxation in
22(16.7%). Mohammad et al [4] from their study re-
ported the Purpose of usage was educational in 61%
and majority from the remaining used for music, but
the study was conducted in non-medical general stu-
dents. Ear pods was most commonly used in this
study similar to this by Asgar et al [2] whereas ear-
phones were used by majority in the study by Syam
et al, [7] Asgar et al [2] and Rekha et al [6]. In the
present study 90 (68.2%) students preferred medium
volume levels similar to study by Rekha et al [6]
whereas in a study by Sharma et al [3] high volume
was preferred. Ringing sensation was reported by
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32(24.2%) students in this study. In a similar study
by Syam et al [7] ringing sensation was found in
32% of the subjects. In this study duration of usage
of gadgets in years and hours of usage per day had
no significant association; the p values were 0.44
and 0.716 respectively. But in the study by Sharma
et al [3] there was a significant association between
the duration of usage of gadgets and also the hours
of usage in a single day. [3] In our study hearing
loss was more in right ear compared to left ear sim-
ilar to Asgar et al [2], Thomas et al [5] and Sharma
et al [3] and there was no significant association with
type of music and hearing loss similar to Sharma et
al study. [3] In this study hearing loss were detected
more at 8000 and 4000Hz whereas in study by Asgar
et al [2] and Thomas et al [5], sensorineural hearing
loss was reported more in lower frequencies of
250Hz and 500Hz. There was a significant associa-
tion between complaints of decreased hearing and
actual hearing loss (Fisher's exact test statistic, p-
value < 0.001) in this study. This confirms that indi-
viduals who report decreased hearing are indeed
more likely to have hearing loss. (Table 3) Asgar et
al [2] reported identical findings as found in our
study. Noise induced hearing loss comes under sen-
sorineural hearing loss which presents as a bilateral
progressive loss which once established is irreversi-
ble only partly manageable though totally preventa-
ble. In some cases hearing aids or cochlear implants
may be required. In early stages steroids can be used
to recover loss of hearing in the patients. From the
literature, it is clearly evident that exposure to high-
level music produces several physiological changes
in the auditory system that leads to a variety of per-
ceptual effects. Damage to the outer hair cells within
the cochlea leads to a loss of sensitivity to weak
sounds, loudness recruitment (a more rapid than nor-
mal growth of loudness with increasing sound
level), and reduced frequency selectivity. Damage to
inner hair cells and/or synapses leads to degenera-
tion of neurons in the auditory nerve and to a re-
duced flow of information to the brain. This leads to
poorer auditory discrimination and may contribute
to a reduced sensitivity to the temporal fine structure
of sounds and to poor pitch perception. Exposure to
noise between 90 and 140 db damages the cochlea
metabolically. Larger the number of decibels and
higher the volume used using AEls, the more would
be the hearing loss. Noise induced hearing loss is
seen more in occupational settings but because of in-
creased usage it is occurring in general population
also. The shift from physical teaching and learning
methods used earlier to online teaching during and
after the pandemic further increased the chances of
hearing loss in students. Strategies towards improv-
ing student awareness and attitudes against the use
of auditory gadgets are required. There is urgent
need to take Earphone volume alerts seriously.
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Conclusion

Auditory gadgets should be used cautiously by stu-
dents as it damages their hearing which further has
deterrent effects on their learning and communica-
tion.

Limitations of study: Limitations of our study are
sample size is less compared to other studies.
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