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INTRODUCTION

Hearing loss is a growing public health issue
consequences  for
education,

globally  with
communication,

profound

ABSTRACT

Background: Hearing loss is a growing public health concern in adolescents
and young adults in part due to unsafe listening practices associated with
personal listening devices (PLDs). Recreational noise exposure because of
extended and high-volume PLD use is a well-known preventable risk factor for
noise-induced hearing loss. Objectives: To estimate the prevalence of likely
hearing impairment using hearWHO app among PLD-using PU college
students. To identify the factors associated with likely hearing impairment.
Materials and Methods: A cross-sectional analytical study was carried out
among 360 Preuniversity college students aged 15-18 years who are regular
users of PLDs. Students were selected from government and private colleges by
the stratified random sampling. Information was gathered using a predesigned
semi structured questionnaire validated questionnaire that included
sociodemographic profile, pattern of use of PLD and awareness. Hearing
screening was based on the hearWHO mobile app, with results as follows:
hearing >75 (good hearing), 50-75 (follow-up needed), and <50 (suspected
hearing impairment). Data was analyzed by SPSS 22.

Results: About 61% of participants were male and 53% were aged 17-18 years.
PLD was mostly used for entertainment (50.7%), 60% had a daily PLD use of
>4 h and 17.8% listened at high volumes. HearWHO screening found that
23.5% of the students likely had hearing impairment and 53.7% needed to be
followed regularly. Associated factors of likely hearing impairment was male
gender (OR=2.67), positive family history of hearing impairment (OR=5.94),
daily use over 4 hours/day (OR=1.97), high-volume listening (OR=4.58) and
the absence of listening breaks (OR=3,49).

Conclusion: Despite its high educational level, a large proportion of our PU
students appeared to present with incipient hearing impairment related to
modifiable listening habits. Mobile-based apps such as the hearWHO
application can provide an inexpensive method for early screening. Prevention
of future hearing impairment requires an inclusion of safe listening education
and regular hearing screening in school health programmes.
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development and personal quality of life. World
Health Organization (WHO) latest data suggests that
more than 430 million people have disabling hearing
loss with the pace of increase set to accelerate due to

psychosocial an usage of PLD and sustained exposure to noise.™*?
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Recreational exposure to noise from personal
listening devices (PLDs), such as smartphones,
earbuds and headphones, is an established
preventable risk factor for permanent auditory
damage mainly in older children, adolescents and
young adults.>¥ Global evidence shows that many
young people engage in unsafe listening, with
frequent exposure to sound levels sufficient to cause
noise-induced hearing loss; prolonged personal
listening device use is also linked to early cochlear
changes on high-frequency audiometry, highlighting
t?e need for greater awareness among regular users.*
7

Hearing loss is a critical and ignored burden for all
ages in India. Community prevalence of hearing loss
varies between 6-26.9% and of disabling hearing loss
is within the range 4.5-18.3% across studies in
India.8 National reports also emphasize the
continued failure to uptake, with early identification
and management of hearing loss in the younger age
group more specifically.’’ Use of mobile and
wireless PLDs is widespread among Indian
adolescents and young adults,t% yet few have
correlated usage patterns with hearing status.[®°!

A major recent work from South India highlighted
that 26.1% of medical students using PLDs were
identified as potential candidates for having hearing
loss and almost 50% indicated that they should be
screened regularly.[l Though significant, the above
findings pertain to medical students and not
generalizable to adolescents and college going
students as a whole indicating a clear knowledge gap.
Knowledge of hearing loss and its correlates among
PU students might be relevant because they use
heavy amount of digital media for study as well as
entertainment. Young individuals typically exceed
safe listening guidelines and their at-risk behaviors
could highlight the importance of preventive
counseling and broader public health interventions
about NIHL.

Findings from this study will help in the development
of effective health education interventions that
integrate safe listening into school and college health
services and support the World Health Organization
(WHO) Make Listening Safe campaign to prevent
future hearing-related disability across
socioeconomic status.B471 Therefore, this study
planned to estimate the prevalence of likely hearing
impairment based on hear WHO app scores and
identify their determinants among students studying
in pre university colleges of kolar who were PLDs.

MATERIALS AND METHODS

This cross-sectional analytical study was conducted
among Pre-University (PU) college students aged
15-18 years who used personal listening devices
(PLDs) such as earphones or headphones for
academic or personal purposes. The study was
carried out in government and private PU colleges in
Kolar district, Karnataka. Students aged 15-18 years

who reported regular use of PLDs and were willing
to participate with informed consent were included in
the study. Students with present or recent ear
discharge, those undergoing treatment for ear
infections, those with previously diagnosed
congenital hearing abnormalities, and those absent on
the day of data collection were excluded from the
study.

The sample size was calculated based on a prevalence
of 26.1% reported by Ritikaa S et al. among PLD
users, using the formula N = Z2PQ / L2 with 95%
confidence level and 5% absolute precision, resulting
in a minimum sample size of 360 participants,
including a 20% allowance for non-response.
Stratified random sampling was employed, where PU
colleges in Kolar district were stratified according to
management type (government and private). Four
colleges were selected using computer-generated
random sampling, and from each college 90 eligible
students aged 15-18 years were selected through
simple random sampling, resulting in a total sample
of 360 students.

Data were collected using a pre-tested semi-
structured questionnaire that assessed
sociodemographic characteristics, patterns of PLD
use, awareness regarding hearing health, and hearing
screening scores using the hearWHO mobile
application developed by the World Health
Organization. The hearWHO application is a
validated screening tool with 82% sensitivity and
95% specificity, generates scores ranging from 0 to
100, reflecting signal-to-noise ratio thresholds.
Hearing screening was conducted in a quiet
environment, and scores were categorized as >75
(good hearing), 5075 (requiring follow-up), and <50
(likely hearing impairment). Prior to screening,
otoscopy and tuning fork examinations were
performed. The questionnaire underwent content
validation, pilot testing, and reliability testing,
yielding a Cronbach’s alpha of 0.84. Data were
entered in Microsoft Excel and analyzed using SPSS
version 22. Descriptive statistics such as frequencies
and percentages were used for categorical variables,
while mean and standard deviation were calculated
for continuous variables. Chi-square test was applied
to assess associations, with p < 0.05 considered
statistically significant.

RESULTS

Among 360 PU college students more than half
(53%) were those aged 17-18 years and 61% were
male. Most of the students were from upper
middle/lower middle socioeconomic class (67%)
and above half of them lived in urban areas (54.6%).
Nearly 12% reported a family history hearing
problems and recent ear infection was rare (3%).
[Table 1]

Entertainment was reported as the most frequent PLD
use (50.7 per cent) followed by academic combined
with entertainment use (28.1 per cent). PLDs users
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had been using PLDs for a mean of 3.5 years (SD =
2.6) and Bluetooth headphones were the most used
device (63.7%). Nearly 60% reported daily use of a
PLD >4 hours, and 17.8% listened to loud volume
levels (>75%). Active noise cancelling enabled
devices were used by over half of the subjects
(53.7%). Ironically, 56.3% of the respondents did not
interrupt long time listening sessions and 17.2%
slept with PLDs on. [Table 2]

Among the 360 PU College students nearly 23.5%
students were found to likely have hearing

impairment (Score < 50) by hearWHO app screening
followed by 53.7% requiring regular follow up
screening (Score 50-75) as depicted in Figure 1.

On bivariate analysis the variables significantly
associated with likely hearing impairment were Male
gender (OR = 2.67, p = 0.0003), positive family
history of hearing impairment (OR =5.94, p <.0001),
daily PLD use >4 hours (OR = 1.97, p = 0.012),
regular high-volume listening (OR = 4.58, p <0.0001)
and absence of breaks in-between long listening
hours (OR=3.49, p<0.0001). [Table 3]

Table 1: Baseline characteristics among the study participants

S No Characteristics F(’r\f(iu;gg)y Percentage (%)
1. Age (in Years)
15-16 169 47%
17-18 191 53%
2. Gender
Male 220 61%
Female 140 39%
3. Socioeconomic status
Upper Class 49 13.6%
Upper middle /Lower middle 241 67%
Upper Lower / Lower 70 19.4%
4. Type of residence
Urban 197 54.6%
Rural 163 45.4%
5. Family history of hearing problems
Yes 43 12%
No 317 88%
6. History of ear infection in the past 1 Year
Yes 349 97%
No 11 3%
Table 2: Personal listening device usage related characteristics (N — 650
Characteristics Government PU Private PU College Overall
College n (%) n (%) n (%)
Purpose for which Personal listening device is used*
Education 29 (16%) 47 (26.3%) 76 (21.2%)
Entertainment 108 (60%) 75 (41.4%) 183 (50.7%)
Both 43 (24%) 58 (32.3%) 101 (28.1%)
Years of using PLD
<3 Years 94 (52%) 56 (31.3%) 150 (41.6%)
3-5 Years 66 (37%) 74 (41%) 140 (39%)
6-10 Years 20 (11%) 50 (27.7%) 70 (19.4%)
Type of PLD used*
Earphone Wired 42 (23.5%) 59 (33%) 101 (28.2%)
Earphone Bluetooth 110 (61%) 120 (66.5%) 229 (63.7%)
Headphone Wired 13 (7%) 21 (11.5%) 33 (9.3%)
Headphone Bluetooth 43 (24%) 49 (27%) 92 (25.5%)
All of these 5 (3%) 12 (6.5%) 17 (4.7%)
Daily hours of PLD usage
< 4 Hours a day 75 (41.5%) 69 (38%) 144 (40%)
>4 Hours a day 105 (58.5%) 31 (62%) 216 (60%)
Maximum volume regularly used
<50% 11 (6.4%) 20 (11%) 31 (8.7%)
50 - 75% 130 (72%) 135 (75%) 265 (73.5%)
> 75% 39 (21.6%) 25 (14%) 64 (17.8%)
Presence of active noise cancellation feature in PLD
Yes 76 (42%) 120 (65.5%) 193 (53.7%)
No 104 (58%) 60 (34.5%) 167 (46.3%)
Take breaks in between long listening hours
Yes 81 (45%) 69 (38.5%) 157 (43.7%)
No 99 (55%) 111 (61.5%) 203 (56.3%)
Sleep with PLD devices on
Yes 20 (11%) 42 (23.5%) 62 (17.2%)
No 160 (89%) 138 (76.5%) 298 (82.8%)
Faced herring related to hearing due to PLD Use
Yes 26 (14.6%) 38 (21%) 64 (17.8%)
No 154 (85.4%) 142 (79%) 294 (82.2%)
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Table 3: Association between hearing impairment and selected variables among the study participants

Figure 1: Hear WHO app based hearing assessment
score

Variable Likely Hearing Impairment P value Odds Ratio
Present (85) | Absent (275) (95% ClI)
Age (in years)
0.64
17-18 38 153 0.078 (0.38— 1.05)
15-16 47 122 ref
Gender
2.67
Male 62 138 0.0003* (155 4.56)
Female 23 137 ref
Socioeconomic status
0.80
Upper class 10 39 0.576 (0.38 - 1.69)
Middle / Lower class 75 236 ref
Family history of hearing problems
Yes 30 13 <0.0001* (3_055;9111_60)
No 55 262 ref
Type of PU College
Private 40 140 0.535 0.85
(0.52 — 1.39)
government 45 135 ref
Years of PLD usage
> 5 Years 15 55 0.632 085
(0.45 - 1.61)
<5 Years 70 220 ref
Daily hours spent using PLD
>4 Hours 61 155 0.012* (1.16?53?3.33)
< 4 Hours 24 120 ref
Presence of active noise cancellation feature in PLD
0.66
No 33 134 0.110 (0.40- 1.09)
Yes 52 141 ref
Regular usage of PLD at high volume (> 75% of the maximum volume)
Yes 32 32 <0.0001* (2_5;3‘ 'f88'13)
No 53 243 ref
Take breaks in between long listening periods
No 66 137 <0.0001* (2.0(?'11%.1 2
Yes 19 138 ref
Sleeping with PLD on play
Yes 1 51 0.234 (0.335351.32)
No 74 224 ref
Facing ear related complications due to PLD usage
Yes 15 49 0.971 (o.sg'?ise)
No 70 226 ref
*p value < 0.05 is statistically significant
e , DISCUSSION
60 mGovernment PU College
Private PU College
Ovesal This study reveals a substantial early burden of
hearing loss among PU college students with respect
to user PLDs. Majority belonged to 17-18 years age
o 1506 group and were male (61%), as was also observed in
- studies by Mogan KA et al,®! Floria C et al,[*3
Gilliver M et al,[* and Mokhatrish MM et al, 2%
while some Indian studies reported a female
Likely hearing Reguiresregular follow Good hearing preponderance.[ll'ls—ls] ThIS Val’labl|l'[y mOSt Ilkely
pnirmat s stems from disparities in institutional context,

student populations and sex-related listening habits.
Positive family history of hearing problems was
nearly 12% and this proportion is similar to Mogan
KA et al,[® Ritikaa S et al,[’l while a little less in
comparison to Kirubasankar M et al.[*
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The most predominant reason for PLD use was
entertainment (50.7%) at par with Kirubasankar M et
al,™Y Srihari A et al,[*%1 You S et al,?®! but academic
use was reported higher than in this study by Ramya
MR et al,[*®l Mogan KA et al,”! and Ritikaa S et al,["]
especially among medical students. The high
prevalence of the use of Bluetooth earphones (63.7%)
is consistent with findings from Ritikaa S et al,[”
which might be due to better access and availability
to such wireless devices that allow longer duration of
listening.

Nearly 60% used PLDs >4 h on a daily basis; 17.8%
listened at high levels (>75%). This trend is
consistent with the findings published by
Kirubasankar M et al,™ Ritikaa S et al,[’? Mogan
KA et al,”®! and Srihari A et al,** which highlighted
the existence of cumulative noise exposure between
younger users. Potentially hazardous practice such as
lack of listening break periods (56.3%) and sleeping
with PLDs on (17.2%) were similar to Ritikaa S et
al,[ study.

According to the hearWHO app screening, 23.5% of
the students had likely hearing impairment and
53.7% needed regular follow-up screening. These
results were very close to Ritikaa S et al,ll and
Kirubasankar M et al,[*Y1 who also reported similar
levels of hearing loss, further evaluation as well as
monitoring needed with the same screening
technique. Higher prevalence reported by Masthi
NRR et al,’l and Gilliver M et al,[** and lower
estimates from Mogan KA et al,! Floria C et al,[*3
and Mokhatrish MM et al,* are indicative of
variation across age groups, degree of exposure and
assessment settings.

In the current study, being male, family history of
hearing impairment, daily use of PLDs for >4 hours
per day and regular listening to loud music at high
volumes along with absence of breaks in between
long listening hours showed significant association
with likely hearing impairment. These relationships
are in agreement with those reported by Ritikaa S et
al," and Kirubasankar M et al,[*Y whereas prolonged
high-volume exposure is also the main determinants
identified by Aishamrani R et al,’?Y and Mokhatrish
MM et al.'¥1 Taken together, these data support a
role for modifiable listening behaviors in early
auditory injury.

CONCLUSION

This study indicates a huge load of early hearing
impairment among the PU college students who use
PLDs. The major risk factors were prolonged daily
PLD use, excessive volume and absence of listening
breaks, male sex and family history of hearing loss.
These data reinforce the evidence that risky listening
behaviours are common in young people and may be
associated with measurable auditory change. Also
mobile-based screening solutions such as the
hearWHO app are applicable instruments for early

detection due to their usability and feasibility in
school settings.

Information on safe listening should be included in
school and college health education programmes,
which promote safe durations, moderation in volume
and regular breaks. Regular, systematic hearing
screening, especially of high-risk PLD users, should
be conducted through readily accessible methods
such as the hearWHO app. Schools need to inculcate
digital well-being norms for safe audio usage in
online learning. By raising the awareness of school
students, their families and teachers hearing related
disability can be averte.
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