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ABSTRACT

Background: Improper use of personal listening devices (PLDs) is associated with an increased risk of hear-
ing loss. The purpose is to investigate the use of PLDs among university students and their impact on hearing.

Methodology: A study involved 310 University students, surveyed on their PLDs habits. They shared their
daily PLD use, volume level, and duration of use. Participants also discussed PLD-related hearing issues and
other risk factors for hearing loss. Screening used the Five-minute hearing test (FMHT) and the “Hear WHO”
app. Positive cases in both tests received diagnostic pure-tone audiometry (PTA).

Results: About 70% used in-earpiece PLDs for studying, 53% used them for over 5 years. Also 83% used
PLDs for over 60 mins daily, and 72% used them above volume level 6. Most (74%) were low-risk users.
10.6% tested positive for hearing loss in both screenings, with 1.6% confirmed by PTA. A shift in the 4 kHz
average hearing threshold was noted. Tinnitus was reported by 49%, and ear pain by 42% of students. Higher
risk PLD use predicted tinnitus, ear pain and excessive ear wax in multivariable analysis.

Conclusions: Students' high-volume PLD use is linked to auditory problems like tinnitus and ear pain. Regu-
lar hearing screenings are recommended.
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INTRODUCTION

Personal listening devices (PLDs) use among young
adults, have significantly increased in recent years,
particularly during the recent COVID-19 pandemic.!
PLDs include mobile phones, laptops, MP3 players,
and tablets connected to earpieces such as head-
phones, earphones, or earbuds.2 According to the
Centres for Disease Control and Prevention (CDC),
the daily use of PLDs among teenagers and young
adults is high enough to damage their hearing.3 The
World Health Organization (WHO) has reported that
improper PLDs use puts 1.1 billion young adults at
risk of hearing loss.* A previous study conducted in
Egypt had reported that all participants who used
PLDs showed hearing threshold shifts at all frequen-
cies, with the most significant shift occurring in those
who used PLDs for five or more years.5

Most PLDs produce high intensity sounds that ex-
ceed the safe levels set by a weighted equivalent con-
tinuous noise level (Laeq) of 85 dB over 8 hours.¢ Pro-
longed exposure to these high-intensity sounds can
cause permanent hearing loss by damaging the coch-
lea’s inner hair cells, leading to apoptosis and strong
inflammatory reactions.” This type of hearing loss is
called noise-induced hearing loss (NIHL). Several
studies suggested that noise intensity and duration
are the main determinants of hearing loss risk.>89

Symptoms may be undetectable at the initial stage of
hearing loss, with patients experiencing muffled
hearing or ringing in the ears. With continuous noise
exposure, the impact of hearing loss may become
devastating, leading to social withdrawal and affect-
ing mental and physical health.1? Therefore, it is cru-
cial to investigate patterns of PLDs use and their ef-
fects on hearing, particularly among university stu-
dents. However, existing studies in Egypt are
inadequate and inconclusive, making it difficult to
draw firm conclusions. Thus, this research aimed to
explore the patterns of PLD use and their effects on
hearing among university students.

The study was conducted to investigate the use of
PLDs among university students and their impact on
hearing.

METHODOLOGY

Study design and population: Between January
2021 and January 2022, a cross-sectional study was
carried out among students enrolled in the Faculty of
Medicine and the Faculty of Science at Ain Shams
University.

Sample size and techniques: The sample size was
calculated using EPI Info 7 with a 95% confidence
level and a 5% margin of error. It was assumed that
hearing loss prevalence among PLDs users was 22%,
according to a study by Thomas et al. in 2019.11 The
total number of students enrolled in both faculties in
2021 was 11,709. Therefore, a minimum required
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sample of 258 students was calculated. To compen-
sate for non-response rates and incomplete ques-
tionnaires we increased the sample to 310 students,
with 155 students from each college selected. Con-
venience sample was taken from each academic year.

Questionnaire and instruments
PLDs use and their auditory problems:

Initially, all participants completed a self-admini-
stered questionnaire asking about:

1) Demographic characteristics, which included age,
gender, academic year.

2) Use of PLDs over the last six months. Students
were considered PLDs users if they used a sound-
producing device (e.g., mobile phone, tablet, or lap-
top) with earpieces. Questions covered the type of
device, most used earpiece type (in-ear or
closed/open-ended headphones), most common sit-
uation where students usually use their PLDs, years
of PLDs use, PLDs daily use duration, and listening
volume on a scale from 10 to 100.

3) Auditory problems related to PLDs use, including
tinnitus, ear pain, excessive ear wax.

4) Other risk factors for hearing loss (chronic illness,
ear infection, continuous noise exposure, family his-
tory of hearing loss, ear trauma /surgery and ototox-
ic drugs).

Screening for hearing loss: Students were screened
for hearing loss by:

Five-minute hearing test (FMHT) questionnaire:
The FMHT was constructed by the American Acade-
my of Otolaryngology—Head and Neck Surgery it
consisted of 15 questions, each with four possible
answers: almost always (score 3), half the time
(score 2), occasionally (score 1), and never (score 0),
resulting in a total score between 0 and 45.12 A cutoff
value of 8 or higher was considered a possible indi-
cation of a hearing problem with 93.1% sensitivity,
(95% CI: 77.2 to 99.2%) and 56.5% specificity (95%
CI: 55.1 to 64.7%).1314

The Hear WHO application: It was designed by the
World Health Organization (WHO), has a sensitivity
and specificity exceeding 85% and uses digits-in-
noise technology to detect hearing problems accu-
rately.1> The application uses 23-digit sets and calcu-
lates a final score. A score below 50 indicates that the
person’s hearing may be affected and requires fur-
ther investigation. All participants conducted this
test in their practical classes to ensure quiet situa-
tion to avoid false results.

Audiological tests: Students who tested positive on
both screening tests were referred to the Audiology
Unit at Ain Shams University Hospital for diagnostic
evaluation. Pure-tone audiometry (PTA) tests were
conducted at 250-8000 Hz frequencies for air con-
duction, and the mid-octaves (3000 and 6000 Hz)
were also tested when indicated. Bone conduction
tests were conducted at frequencies of 500-4000 Hz.
Effective masking using narrow-band noise was in-
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troduced to the contralateral ear whenever indicat-
ed.1¢ Hearing thresholds was performed in a double-
walled, sound-treated booth. Headphones were used
for hearing thresholds, and a B-71 bone vibrator was
used for bone conduction thresholds. The American
Speech-Language-Hearing Association (ASHA) guide-
lines define normal hearing as a PTA below 25 dB
HL. So, participants were considered to have hearing
loss if their hearing threshold (dB) exceeded 25 dB
HL at any frequency in the right, left, or both ears.16

Statistical analysis: Statistical analysis was per-
formed using IBM SPSS (Statistical Package for Social
Science) software version 25.0. Qualitative categori-
cal variables were presented as frequencies and per-
centages. Quantitative variables were presented as
means with the standard deviation (SD). To facilitate
comparisons years of PLDs use, average daily use du-
ration and listening volume were converted into cat-
egories based on standard cut off points. Studies
suggested that audiological changes occurring after
approximately 5 years of PLDs use, so 5 years was
used as cut-off value.17.18 WHO 60/60 rule of safe lis-
tening suggests that individuals should limit their
PLD usage to a maximum of 60 minutes per day and
maintain the volume level at or below 60% of the de-
vice’s maximum volume so 60 minutes and 60% of
volume levels were used as cut-off values for daily
use duration and listening volume.® Independent t-
test was used to compare means between two
groups. Multiple logistic regression was used to ex-
amine the effects of various independent variables
on the presence of auditory problems. P < 0.05 was
considered as the limit for statistical significance.

Risk categorization: The daily noise dose produced
from PLDs was calculated based on participants’ self-
reported PLDs listening volumes, type of earpiece
used, and daily duration of use in hours. The corre-
sponding decibel was calculated using a specific re-
gression equation.?
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Research ethics: The study protocol was approved
by the Ethical Committee at the Faculty of Medicine
at Ain Shams University (Ref No: FWA000017585).
Informed consent was obtained from all participants.

RESULTS

The sample included 310 students, of whom 297
(95.8%) met the definition of PLDs use. More than
half of the participants 153 (51.5%) were females.
The mean age of the participants was 20.8 + 1.6
years, ranging from 18 to 25 years. Most students
257 (83%) used smart phones as PLDs and 214
(69%) used the in-earpiece with their devices. Most
PLDs users 242 (78%) used it during studying. A
considerable proportion of students (53%) stated
that they had been using their PLDs for over 5 years.
Moreover, a notable percentage of students reported
extended usage, with 83% using their PLDs for more
than 60 minutes per day, and 72% using them at a
volume level above 6. The majority of students
(74%) were classified as low-risk users in terms of
PLD use. (Table1). Table (2) shows that ear infec-
tion and continuous noise exposure from other
sources emerges as the most common risk factors,
each affecting 21% of the students. Moreover, ear
trauma/surgery is infrequent among students, affect-
ing only 9% of them.

Table 1: Sociodemographic and PLDs use charac-
teristics (N=310)

Sociodemographic characteristics Students (%)

Earpiece type
Default in-ear

Regression equation
0.6143 x+39.395
Noise-cancelling in-ear 0.6159 x+42.561
Headphones 0.6147 x +34.939

*Where x represents reported device volume as a percentage of
maximum.®®

The decibel levels were used to calculate exposure
estimates as a percentage of the daily recommended
workplace exposure limit (where 100% = 8-hour 85
dB LAeq).

Time weight noise: 1-T = 8 /2(1-85/ 3

*L=calculated decibel from the previous equation
THEN: 2-dose = hours of use/T

The participants were classified based on their daily
noise dose into three categories.20:

Risk status PLD DND* criteria
Low risk <0.5

High risk 0.5-3

Very high risk >3

*DND: Daily noise dose
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Device type

Smart phone 257 (83)
Mp3 player/iPod 26 (8.3)
tablets/pc 14 (4.6)
None 13 (4.1)
In-ear 214 (69)
Earpiece type
Closed-ended Headphones 60 (19.5)
Open-ended Headphones 23 (7.4)
None 13 (4.1)
Occasion
Studying 242 (78)
Exercise 69 (22.3)
Transportation 57 (18.3)
Sleeping 24 (7.7)
None 13 (4.1)
Years since PLDs use
<5 years 133 (42.9)
25 years 164 (53)
None 13 (4.1)
Daily use duration (minutes)
<60 minutes 40 (12.9)
260 minutes 257 (83)
None 13 (4.1)
Listening Volume
<60% 75 (24.2)
260% 222 (71.7)
None 13 (4.1)
Risk status
Low 229 (74)
High/very high 68 (21.9)
None 13 (4.1)

*PLD: personal listening device
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Table 2: Risk factors of hearing loss (N=310)

Risk factor Students(%)

Ear infection 68 (21.9)
Continuous noise exposure from other sources 68 (21.9)

Chronic illness 48 (15.5)
Family history of hearing loss 43 (13.9)
Ototoxic drugs 33 (10.6)
Ear trauma/surgery 28 (9)

Table 3. Auditory problems associated with PLDs
(N=297)

Auditory problem Students (%)
Tinnitus 146 (49)

Ear pain 125 (42)
Excessive ear wax 90 (30.3)
Hearing loss by screening 33(11)
Hearing loss by audiogram 5(1.6)
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Figure 1: Average hearing threshold measured by
PTA (N=33)

Table 4: Relationship between PLDs use and
hearing threshold levels (N=33)

Variable Cases Hearing threshold level P-value

at 4kHz* (Mean * SD)

Years since PLDs use

<5 years 18 193 +%6.1 943+
=5 years 15 19.5+£9.3

Risk status
Low 22 19.3+£85 377+
High/very high 11 19.5+£45

*Average hearing threshold from both ears was taken at 4kHz

+ Independent t t-test was used (all students conducted PTA their
daily use duration exceeded 60 minutes and their listening volume
was above 60% so t-test can’t be conducted on those 2 variables)

Table (3) shows that self-reported tinnitus was the
most common ear problem among PLDs users 146
(49%) of students reported it. Only thirty-three
(11%) participants tested positive for hearing loss
on both FMHT and Hear WHO screening tests. Out of
33 participants referred to undergo PTA, 5 (1.6%)
tested positive (dB = 25). A shift in the average hear-
ing threshold was detected at 4 kHz in both ears
while it was still within the normal range (Figure 1).
Table (4) shows that there is no statistically signifi-
cant difference observed between the duration of
PLDs use or the risk status of PLDs use and the re-
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sulting hearing threshold levels. In multivariable lo-
gistic regression, the high/very risk of PLDs use was
statistically significant predictor of tinnitus (OR:
2.69; 95% CI,1.46-4.65), ear pain (OR: 2.62; 95%
C[,1.70-4.80), and excessive ear wax (OR 2.43; 95%
Cl, 1.30-4.20). (Table 5).

DISCUSSION

The present study investigated the usage pattern of
PLDs and their auditory effects among university
students aged 18-25 years. High prevalence of unsafe
listening habits is well documented among this age
group.34 The current study showed that the most
common type of PLDs used was the smartphone with
in-earpiece This finding can be explained by the con-
venience of smartphones which have become an in-
tegral part of our daily lives, and their ability to dou-
ble as PLDs adds to their convenience. With a
smartphone, users have their music, podcasts, audi-
obooks, and other audio content readily available in
their pocket at all times. Also, the prevalence of in-
earphones can be attributed to the fact that most
smartphones are sold with these earpiece types,
making it the default choice for PLDs among
smartphone users. Similarly, other studies among
university students reported same finding.817

According to the study, the majority of students
(83%) used their PLDs for more than one hour,
which is consistent with similar studies conducted
among university students in Iran, India, and
Egypt.20215 However, another study conducted by
Saurav et al in India reported that most participants
used PLDs for less than one-hour daily?22 citing a high
level of awareness and perceived risks of PLDs use
among participants. This suggests that behaviour
and attitudes play a crucial role in shaping PLDs us-
age practices. The longer duration of PLDs use in the
current study can be attributed to the fact that 78%
of participants used their devices for studying and
listening to online lectures. In terms of volume pref-
erence, 72% of students used their devices at a vol-
ume level above 60%, which is supported by other
studies conducted in Australia, Sweden, and
Egypt.8205 These studies found that young adults
tend to listen to their PLDs at levels that exceed the
World Health Organization’s recommendations for
safe listening (below 60% of the maximum volume
level) . This may be because young people underes-
timate the seriousness of noise exposure and do not
consider it to be a problem.

Regarding self-reported symptoms after PLDs use,
the prevalence of tinnitus in this study is concerning
it was reported by half of the students. Tinnitus is a
common symptom of underlying hearing damage,
and it is often one of the first symptoms of hearing
loss. Damage to auditory cells in the inner ear can
cause the brain to try to compensate for the loss of
sound by producing a ringing or humming sound,
which is perceived as tinnitus.2324
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Table 5. Multivariable logistic regression of auditory problems with different risk factors (n=297)

Tinnitus EAR PAIN Excessive ear wax
AOR (95%CI) P-value AOR (95%CI) P-value AOR (95%CI) P-value

Ear infection 1.68 0.94-3.10 0.078 143 0.81-2.52 0.213 2.1  091-3.78 0.24
Continuous noise exposure 0.92 0.52-1.60 0.786 142 0.81-2.51 0.21 0.68 0.35-1.32 0.225
Family history 0.84 0.42-1.70 0.654 1.15 0.57-2.33 0.689 1.1  0.50-2.41 0.822
Ear trauma/surgery 0.87 0.49-1.56 0.66 0.82 0.34-1.9 0.31 0.87 0.33-2.21 0.16
Ototoxic drugs 0.51 0.13-1.87 0.31 0.51 0.13-1.87 0.31 29 0.67-6.56 0.959
Chronic disease 1.2 0.34-3.11 0973 1.03 0.36-3.11 0.932 093 0.67-1.33 0.358
Years since PLDs Use* 092 0.57-1.49 0.748 098 0.60-1.56 0.933 0.86 0.51-1.40 0.59
Risk status of PLDs use+ 2.6 1.46-465 0.001 2.62 1.70-480 0.001 243 1.30-4.20 0.003

AOR: adjusted odds ratio, CI: confidence interval; *<5 years is the reference group; +Low risk is the reference group

Conversely, hearing loss can increase the perceived
loudness of tinnitus, making it more bothersome for
the affected individual.25

The findings of our study revealed a significant asso-
ciation between risk level of PLDs use which indi-
cates high-volume and prolonged use of PLDs and an
increased risk of tinnitus. Participants falling into the
high/very high-risk category of PLDs use were 2.7
times more likely to experience tinnitus compared to
those categorized as low risk. This corroborates the
results of multiple previous studies that have also
reported a similar relationship between high-volume
and prolonged PLD use.232425 According to previous
research conducted in Sohag, Egypt®, AustraliaZ5, and
Saudi Arabia?é, the prevalence of tinnitus among
young adults aged 18-25 who used PLDs ranges from
approximately 45% to 75%.

The findings of our study revealed that around 42%
of students reported experiencing ear pain. Partici-
pants who fell in high/very high-risk category of
PLDs use were 2.6 times more likely to experience
ear pain compared to those who were at low-risk
category. In a previous study conducted in India on a
sample of PLDs users, approximately 14% reported
ear pain related to prolonged use of PLDs.2¢ In an-
other study conducted in Saudi Arabia, 23% of teen-
agers and adults who used PLDs reported ear pain.2?
Since most participants in the current study used in-
earpieces, we would expect that friction can produce
pain, especially if earpieces are tight-fitting or put
pressure on the ears, can cause discomfort and po-
tential pain in the ear cartilage or earlobes.

Excessive ear wax was detected in 30% of partici-
pants in this study, which was significantly associat-
ed with duration and volume of PLDs, participants
who fell in high/very high-risk category of PLDs use
were 2.4 times more likely to experience excessive
ear wax compared to those who were at low-risk
category. Prolonged use of earpieces in the ear canal
can impact its natural self-cleaning mechanism since
the constant presence of earbuds or headphones cre-
ates a physical barrier that inhibits the natural
movement of the jaw and the subsequent migration
of ear wax. As a result, ear wax may accumulate and
become impacted in the ear canal.282° However, oth-
er studies have failed to find a significant relation-
ship between the earpiece use and excessive ear
wax.3031
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This study showed that the prevalence of hearing
loss confirmed by pure tone audiometry (PTA) was
1.6%. As compared to other studies, our study shows
a lower prevalence rate as compared to previous
studies in Malaysia (7.3%)3% Egypt (16%)33, and Ni-
geria (18.2%)3%. There may be several reasons for
the differences in results between studies, including
differences in the demographic characteristics of the
study populations, differences in analysis methods,
and differences in the prevalence of risk factors for
hearing loss, such as smoking, aging, or genetics. In
addition, differences in testing procedures and defi-
nition of hearing loss.

It is also noted that there is high rate of false posi-
tives (85%) observed on screening compared audio-
gram results which can be attributed to several fac-
tors associated with the screening process. These
factors include the subjective nature of the self-
administered questionnaire which relies on the indi-
vidual's own perception and reporting of their hear-
ing abilities, and the potential influence of surround-
ing sounds on the results obtained through a mobile
application.

The study found a shift in the average hearing
threshold at 4 kHz in both ears while it was still
within the normal range. We also found that there is
no statistically significant difference observed be-
tween the years of PLDs use or the risk status of
PLDs use and the resulting hearing threshold levels.
This finding is supported by numerous studies con-
ducted in Saudi Arabia, India and Canada, all used the
standard frequencies of the audiogram (less than 8
kHz), all of which found no association between
hearing loss and PLDs use patterns by conventional
PTA.351936 [n contrast, other studies that used ex-
tended high-frequency (EHF) audiograms (8-12
kHz) conducted in Saudi Arabia and United states of
America found that mean hearing thresholds were
significantly higher in PLDs users compared to non-
users.3537

LIMITATIONS

The cross-sectional design only provides a snapshot
in time, making it difficult to establish causality. we
cannot exclude self-report bias, where participants
may not accurately report their symptoms. Further-
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more, audiogram testing was limited to the standard
frequency range, potentially missing hearing loss
that can be detected with extended high-frequency
audiometry (EHF).

CONCLUSION

Personal listening device (PLDs) use is highly preva-
lent among university students. Long daily PLDs use
duration and high volume were associated with audi-
tory problems including tinnitus, ear pain and exces-
sive ear wax production. However, we failed to find
significant relation between PLDs use and change in
the hearing threshold levels. Health education cam-
paigns can increase young people’s awareness of safe
listening practices and early warning signs of hearing
problems.

ACKNOWLEDGEMENT

We would like to express our heartfelt gratitude to
all those who contributed to the successful comple-
tion of this study on “The Influence of Personal Lis-
tening Devices on Hearing in Egyptian University
Students: A Cross-Sectional Study.”

First and foremost, we extend our sincere thanks to
the participating students from various universities
in Egypt, whose willingness to share their experienc-
es and insights made this research possible.

REFERENCES

1. Agustiawan. Description of use of personal listening devices
(PLD) during online learning during covid-19 pandemic.
Health Safety Environment Journal 2021; 2(2):1-4.

2. Warwick. Noise exposure levels from personal stereo use
Nivel de expositién a ruido por el uso de estéreos personales.
International Journal of Audiology 2005;44(4): 231-236.

3. Hearing Loss in teenagers: Preventing Noise Induced Hearing
Loss. Available at: https://www.cdc.gov/nceh/hearing_loss/
teens/index.html. Accessed on January 18, 2022.

4. Deafness and hearing loss: Noise induced hearing loss. Availa-
ble at: http://www.who.int/mediacentre/news/releases/
2015/ear-care/en/. Accessed on January 11, 2022.

5. Abd El-Mawgoud, Salwa Mourad.Personal audio devices and
the risk of hearing loss in young adults: Array. Electronic Phy-
sician 2020;12(1): 7662-7667.

6. Ear and hearing care: Make listening safe. Available at:
https://www.who.int/activities/making-listening-safe Ac-
cessed on March 18,2022.

7. Kurabi A, Keithley EM, Housley GD, Ryan AF, Wong ACY. Cel-
lular mechanisms of noise-induced hearing loss. Hear research
2017; 349:129-137.

8. Gilliver M, Nguyen ], Beach EF, Barr C. Personal listening de-
vices in Australia: patterns of use and levels of risk. Semin
Hear 2017;38(4):282-297.

9. Portnuff, Cory DF, Brian J. Fligor, Kathryn H. Arehart. Teenage
use of portable listening devices: a hazard to hearing? Journal
of the American Academy of Audiology 2011; 22(10): 663-
677.

National Journal of Community Medicine | Volume 15 | Issue 10 | October 2024

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Raouf NM et al.

National Research Council (US). Hearing Loss: Determining
Eligibility for Social Security Benefits. Robert A. Dobie, Susan
Van Hemel, editors. Impact of Hearing Loss on Daily Life and
the Workplace .21 ed . Washington (DC): National Academies
Press (US); 2004. p 6 doi:10.17226/11099.

Thomas C A, Ebenezer R, Joice Y S. Prevalence of sensorineural
hearing loss among medical students who are chronic mobile
phone and earphone users in Trivandrum, South Kerala, India.
Indian Journal of forensic community medicine. 2019;
6(2):81-85.

Ventry I M, Weinstein B E. Identification of elderly people with
hearing problems. American Speech-Language-Hearing Asso-
ciation journal 1983; 25:37-42.

Yimtae K, Kasemsiri P, Thanawirattananit P, Siripaopradith P.
Validation of the thai five-minute hearing test to screen hear-
ing loss in the community. Audiology and Neurotology 2014;
19(2): 127-134.

Yimtae, K., P. Kasemsiri, P. Thanawirattananit and P. Siri-
paopradith . "Validation of the five-minute hearing test to
screen hearing loss in the community." Audiology and Neu-
rotology 2014; 19(2): 127-134.

Deafness prevention. International ear care day. Available at:
https://www.who.int/deafness/news/hearWHOApp-
news/en/. Accessed on January 11, 2022.

Guidelines for manual pure-tone threshold audiometry. Availa-
ble at www.asha.org/policy. Accessed on January 18, 2022.

Kumar P, Upadhyay P, Kumar A, Kumar §, Singh GB. Extended
high frequency audiometry in users of personal listening de-
vices. Am ] Otolaryngol. 2017;38(2):163-167. doi:10.1016/
j-amjoto.2016.12.002

Katya Feder, James McNamee, Leonora Marro & Cory Portnuff
(2021) Personal listening device usage among Canadians and
audiometric outcomes among 6-29-year-olds, International
Journal of Audiology, 60:10, 773-788, DOI: 10.1080/
14992027.2021.1878398

Portnuff, Cory DF, Brian J. Fligor, Kathryn H. Arehart. Teenage
use of portable listening devices: a hazard to hearing? Journal
of the American Academy of Audiology 2011; 22(10): 663-
677.

Gilliver M, Nguyen ], Beach EF, Barr C. Personal listening de-
vices in Australia: Patterns of use and levels of risk. In Semi-
nars in hearing 2017; 38(4) :282-297.

S.E Widén , C. Moller, S. Basjo, K. Kahari.Headphone listening
habits and hearing thresholds in Swedish adolescents. Noise
Health. 2017;19 (88) :125-132.10.4103 /nah.NAH_65_16

Ansari H, Mohammadpoorasl A, Rostami F, Maleki A, Sa-
hebihagh MH, Naieni KH. Pattern of Use of Earphone and Mu-
sic Player Devices among Iranian Adolescents. International
Journal of Preventive Medicine. 2014; 5(6):776-81.

Kashyap P., Bhatia A. Effect of Duration of Exposure to Per-
sonal Listening Devices on Hearing Thresholds in Young
Adults. Indian ] Otolaryngol Head Neck Surg 2018; 70:583-
586. doi: 10.1007/s12070-018-1355-y.

Saurav, B, Suneela, G., Meghachandra, S., Charu, K.& Maulana,
A.: Personal audio devices use patterns associated with risks
of hearing loss and compromised road safety among medical
students 2017 Delhi 12th ICBEN Congress on Noise as a Public
Health Problem

Mulders, W. and D. Robertson. "Hyperactivity in the auditory
midbrain after acoustic trauma: dependence on cochlear activ-
ity." Neuroscience .2009;164(2): 733-746.

Longenecker, R. ]. and A. V. Galazyuk. "Development of tinnitus
in CBA/CaJ mice following sound exposure.” Journal of the As-
sociation for Research in Otolaryngology 2011;12(5): 647-
658.

Haji, A. K, A. A. Qashar, S. H. Algahtani, R. M. Masarit, T. S.
AlSindi, E. M. Ali-Eldin, A. Haji, S. H. Algahtani, R. Masarit and

Page 862



28.

29.

30.

31

32.

T. AlSindi. "Prevalence of Noise-Induced Tinnitus in Adults
Aged 15 to 25 Years: A Cross-Sectional Study.” Cureus 2022;
14(11):e32081. doi: 10.7759/cureus.32081.

Sachdeva, S. and M. Kumar. "Study on health impacts of ear
and headphones among students lives in Chandigarh." Int ]
Res Appl Sci Eng Technol 2018; 6(3).

Alarfaj, A. A, AlAhmmed, L. M., & Alj, S. L. Perception of ear-
buds side effects among teenager and adults in Eastern Prov-
ince of Saudi Arabia: A cross-sectional study. Clinical Epidemi-
ology and Global Health 2021;12, 100784.

Guest JF, Greener M], Robinson AC, Smith AF. Impacted ceru-
men: composition, production, epidemiology and manage-
ment. Q/M. 2004;97(8):477-488. doi:10.1093 /qjmed /hch082.

Horton GA, Simpson MTW, Beyea MM, Beyea JA. Cerumen
Management: An Updated Clinical Review and Evidence-Based
Approach for Primary Care Physicians. ] Prim Care Community
Health. 2020 Jan-Dec;11:2150132720904181. doi: 10.1177/
2150132720904181.

Sulaiman AH, Seluakumaran K, Husain R. Hearing risk associ-
ated with the usage of personal listening devices among urban
high school students in Malaysia. Public Health. 2013;
127(8):710-715. doi:10.1016/j.puhe.2013.01.007

33.

34.

35.

36.

37.

National Journal of Community Medicine | Volume 15 | Issue 10 | October 2024

Raouf NM et al.

Abdel-Hamid O, Khatib OM, Aly A, Morad M, Kamel S. Preva-
lence and patterns of hearing impairment in Egypt: a national
household survey. East Mediterr Health J. 2007;13(5):1170-
1180. doi:10.26719/2007.13.5.1170

Lawal, A. 0., & Osisanya, A. Incidence and patterns of hearing
loss associated with the consistent use of mobile telephone
among adolescents in Ibadan, Nigeria. African Journal for the
Psychological Study of Social Issues.2017; 20(1), 173-182.

Alshamrani, R., Altheeb, F., Almasaoud, H., Alghamdi, A., Latif,
R, Rafique, N., & Sulaiman, A. A. The Effect of Various Patterns
of Personal Listening Devices on Hearing Among University
Students in Saudi Arabia. Acta Informatica Medica 2022; 30(3),
225.

Gilliver M, Williams W, Beach E F. Noise exposure in the bal-
ance: Managing occupational and leisure risks to hearing
health. Journal of Health, Safety, and Environment.
2014;30(01):203-208.

Le Prell CG, Spankovich C, Lobarinas E, Griffiths SK. Extended
high-frequency thresholds in college students: Effects of music
player use and other recreational noise. ] Am Acad Audiol.
2013; 24:725-739.

Page 863



