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Abstract: Hearing loss is the world's fourth leading cause of disability. A limited number of studies in
Saudi Arabia assess knowledge of personal audio device use and associated health risks among the general
population, particularly on the regional level. Moreover, no study was performed in the Eastern Province about this
problem. Thus, this study aimed to measure the pattern of the Use of earphones and Personal Audio Devices (PAD)
and assess usage habits, listening beliefs, and knowledge of safe use of a sample of adults in the eastern province of
Saudi Arabia. Data were derived in the eastern province of Saudi Arabia and included 483 participants; 33.7%
belonged to the age group of 18-25 years old. Data were collected by an online self-administered questionnaire and
analyzed with descriptive statistics, a c2 test, a Manne Whitney U test, and hierarchical multiple logistic regression.
The assessment of the pattern of PAD usage showed that 53.4% of the participants reported that they had been using
it for more than 5 years, and 43.1% used it more than 4 days a week. The assessment of perceptions related to
continuous PAD usage showed that 61.7% believed its usage would lead to hearing loss, 79.7% thought it would
cause ringing in the ear, 43.1% believed it would cause insomnia, and the majority (90.5%) believed it would cause
headache. The knowledge level assessment for PAD use showed that more than half of participants (51.3%) had
poor knowledge related to personal audio devices use. Half of the study's participants were unaware of the health
risks associated with PAD use. Health officials should use more effective health education strategies to increase
public and caregiver understanding of the many aspects of PAD usage.
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1. Introduction

Because of the widespread nature of loss hearing, it
is important to foster worldwide awareness about the
need for accessible hearing care in all regions globally
[1]. More than 30 million adults in the United States
have hearing loss. Hearing loss is categorized as
sensorineural, conductive, or mixed. According to the
World Health Organization (WHO), approximately 360
million people suffer from hearing loss worldwide,
with 1.1 billion young people (aged 12 to 35 years)
experiencing hearing loss as a result of noise [2].

Adult hearing loss has the primary effect of poor
communication, which can harm relationships with
family and friends [3, 4]. Furthermore, hearing loss
may negatively influence a child's speech, language,
developmental, educational, and cognitive outcomes
[5].

According to the WHO, there are rising concerns
about the increased exposure to noise from recreational
devices, such as personal music players and video
gaming consoles, which generate noise at harmful
volumes and create unsafe sound levels. In addition,
regular participation in these noisy activities can
damage an individual's hearing [6, 7].

According to the National Institute on Deafness and
Other Communication Disorders, Prolonged exposure
to sounds at or above 85 decibels can cause hearing
loss [8]. Interdisciplinary long-term analysis has shown
that equivalent sound levels in discos range between
104.3 and 112.4 dBA, while personal music players
generate between 75 and 105 dBA [9, 10]. Another
important source of potential health risk is PADs
during such activities as crossing the street, walking,
and driving; this can compromise road safety by
obstructing required auditory attention and reactions,
increasing the risk of road traffic accidents (RTAS) [7].

The current study aims to measure the pattern of
earphones and music player devices among adults.
Furthermore, data are scarce on this subject in Saudi
Arabia's eastern province. Therefore, this study's result
will help measure the awareness, risks, and
complications of earphones and music player devices.

2. Study Methodology

The study was approved by the Institutional
Research Board (IRB). This qualitative, cross-
sectional, anonymous questionnaire-based study was
conducted in Saudi Arabia. A specially designed Arabic
questionnaire was distributed to adults (aged 18 years
or above) of both genders in the eastern region of Saudi
Arabia. Anyone under 18 or over 55 years and those
who did not use earphones and personal audio devices
were excluded. The questionnaire was distributed

electronically as an online survey. The applied
questionnaire included many questions to investigate
the adult's demographical data, such as gender and age.
It also contained a section related to the distribution of
personal audio device usage characteristics. Knowledge
and perceptions regarding risks associated with
long-term usage of personal audio devices were also
highlighted in the questionnaire.

A sample size of 385 was calculated for our study
using the formula:

7 1_%[25172]
n=s ———

d? (1)

3. Results

The analysis included responses from 483
participants who gave consent to participate and
completely answered all the items in the questionnaire.
The sociodemographic characteristics showed that
33.7% were 18-25 years; 69.5% were females; 49.1%
were married, 60.9% and bachelor's or above
educational level. The other details of the participants
are given in Table 1.

When we assessed the pattern of PAD usage, it was
found that 53.4% of the participants reported that they
had been using it for more than 5 years, and 43.1%
used it more than 4 days a week. The frequency of PAD
usage per day showed that 21.3% used it 4 or more
hours/day. When we asked the participants about the
loudness of their PAD music, 49.9% stated that they
use medium or low volume, whereas 7% used very
loud volume (Table 1).

The assessment of perceptions related to continuous
PAD usage showed that 61.7% believed that its usage
would lead to hearing loss, 79.7% thought that it would
cause ringing in the ear, 43.1% believed that it would
cause insomnia, and the majority (90.5%) believed that
it would cause headache. It was found that only 24.2%
believed that continuous PAD usage with louder
volumes would result in hypertension (Table 2). The
perception level of the participants was determined
based on the scores obtained for possible correct
answers, where each correct answer was given a score
of one, and incorrect answers were given no scores.
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Table 1: Sociodemographic details (n=483)
Frequency Percent
Age <18 41 8.5
(in years)
18.25 163 337
25-35 98 203
35-45 94 19.5
45-55 52 10.8
=55 35 72
Gender Female 335 69.4
Male 148 30.6
Marital status Single 232 48.0
Married 237 49.1
Divorced 7 14
Widower 7 14
Educational level Primary school and 19 39
below
Secondary school 128 265
Diploma 42 87
Bachelors and 294 60.9
above
Employment status Employed 129 26.7
Self employed 20 4.1
Retired 53 1.0
Health practioners [3 12
Unemployed 118 244
Student 157 325

The analysis showed that 33.1% (n = 160) had
demonstrated 'Good 'perception, 33.5% (n = 162) had
fair perception and 33.3% (n = 161) had poor
perception. When we connected the relationship of this
perception level with the age of the participants, it was
observed that the age group of 35-45 years (47.9%) and
45-55 years (40.4%) showed comparatively more
'good’ perceptions, whereas the age group of 18-25
years (39.9%) had demonstrated more ‘poor’
perceptions of PAD usage. That showed a statistically
significant association (p = 0.015). It was observed that
male participants had more showed 'good’ perceptions
(41.9%) than females (29.3), (p = 0.002). The
relationship of marital status with perception level
showed that those who were married had more ‘good’
perceptions (38.4%) than single (26.3%) (p = 0.020).
The educational level and employment status of the
participants did not show any statistically significant
association with perceptions related to PAD usage (p >
0.05) (Table 2). The knowledge levels were calculated
based on the scores obtained for possible correct and
wrong answers for all the knowledge items in the
questionnaire. It was found that 36.2% (n = 175) had
'good’, 12.4% (n = 60) had fair and 51.3% (n = 248)
had poor knowledge related to PAD use.

Table 2: Relationship of perceptions regarding PAD use and sociodemographic (n=483)
Perception Total p
[Good (n, %) [Fair (n, %) [Poor (n, %) value*
<18 8(19.5) | 200488) 13GL7 41 (8.5)
18-25 41(252)| 57TG50)|  65(39.9)| 163 (33.7)
© 25-35 33337 32(327) 33(33.7) 98 (20.3)
&0
< 0.015
35-45 45(479)| 24255 25(26.6)]  94(19.5)
45-55 21 (404)|  15(288)| 16(30.8)  52(10.8)
»55 12(343)| 14400)| 9257 35(7.2)
5 Female 98(29.3)| 128(38.2)| 109 (32.5)  335(69.4)
= 0.002
3 Male 62(41.9)| 34¢23.0)| 520351)| 148 (30.6)
. Single 61(263)| 78(33.6)| 93(40.1)| 232 (48.0)
=
=
E Married 91 (38.4)| 81(342) 65(274)| 237(49.1)
£ 0.020
= Divorced 4(57.1) 2(28.6) 1(14.3) 7(1.4)
Widower 4(57.1) 1(14.3) 2(28.6) 7(1.4)
5 Primary school| 5 0533 | 4211y | 10(52.6) 19 (3.9)
z and below
- 0.095
= Secondary
i “chool 38(29.7)| 52(40.6)| 38(29.7) 128(26.5)
=
é Diploma 20 (47.6) 9(21.4) 13(31.0) 42(8.7)
[=5)
Bachelors and
hove 97(33.0)| 97(33.0)| 100(34.0)  294(60.9)
.ﬁ Employed 56(36.1)| 48(31.0)| 51(329)| 155(32.1)
E Retired 21(39.6)| 17(32.1)| 15(28.3)|  53(11.0)
£ 0.179
“EL Unemployed | 45 (38.1)| 36 (30.5)| 37(31.4)| 118(24.4)
[55)
Student 38(242)| 61(38.9)| S8(36.9)| 157(32.5)
*p value for chi-square test (p<0.05 is considered statistically significant)
Table 3: Relationship of knowledge regarding PAD use and sociod raphic
Knowledge
Good Fair Poor Total pvalue
<18 s(122%)  20@9%)| 34829%)  41(8.5)
62 2 .
18-25 o | (135% 79(48.5%)| 163 (33.7)
31 15 o
Age 25-35 (1.6%) (153%) 52 (53.1%)) 98(20.3) 0010
- 39 9, 0, ’
35-45 (L5 9(9.6%)| 46(48.9%)  94(19.5)
45-55 24(462%)  6(11.5%)] 22 (42.3%)| 52(10.8)
14 o o
>55 40.0%) 6(17.1%)  15(429%)  35(7.2)
132 45 158
Female ; . o 335 (69.4)
Gender (39":? “3‘41?) 47.2%) 0.002
0,
Male (29.1%) (10.1%) 90(60.8%)| 148 (30.6)
. 75 135
Single (323% 2O (5520 232 (48.0)
91 37 109
Marital Married | (35 400y | (15.6%) | (46.0%) BT 0.020
status Divorced | 5(714%)| 0(0%) | 2(28.6%) 7(1.4)
Widower | 4(57.1%)| 1(143%)| 2(28.6%) 7(14)
Primary
school and 1(5.3%) |  5(26.3%)| 13 (68.4%)| 19(3.9)
below
. Secondary 40 13 o
Ed“liz‘;f“al school Gl | (oawy | PO 1BAES 0,
) 16
Diploma | 3¢ on) 2048%)| 24571%)| 4287
Bachelors 118 40 136
andabove | (401%) | (13.6%) (46.3%) 294(60.9)
57 23
Employed | 30 cor | (149 75 (484%) 155 (32.1)
3 i 24 0, 10,
Eml:::xf:mt Retired (45.3%) 4(75%)| 25(47.2%) 53(11.0) 0.452
Unemployed| 42 17 59(50.0%)] 118 (24.4)
52 16 .
Student (33.1%) (102%) 89(56.7%)| 157 (32.5)

*p value for chi-square test (p<(.05 is considered statistically significant)

When we assessed the relationship of the age of the
participants with knowledge level, it was found that
those aged 45-55 years (46.2%) and 35-45 years
(41.5%) showed comparatively more 'good’ knowledge
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than others (p = 0.010).

At the same time, female participants demonstrated
more 'good' knowledge (39.4%) than males (29.1%),
which also showed a statistically significant
relationship (p = 0.002). It was also found that
participants who were married (38.4%) and those who
had an education of bachelor's or above (40.1%) had
demonstrated comparatively more 'good; knowledge
than others, which showed a statistically significant
association, p < 0.05 (Table 3).

4. Discussion

This study measured the pattern of earphones and
music player devices in a sample of adults in the
eastern province of Saudi Arabia. According to the
results, more than half of the participants believed that
the continuous usage of PDA would lead to hearing
loss, headache, and ringing in the ear.

Although 45.3% of the participants listened to
music and used personal audio devices for less than 1
hour/day, the knowledge level assessment for PAD use
showed that more than half the participants (51.3%)
had poor knowledge related to personal audio device
use. However, as Timon Hussain et al.'s study
indicates, knowledge regarding the use of PADs plays a
significant role in solving and preventing many health
issues [11].

The current study shows that more than half of the
participants had poor knowledge regarding risks
associated with long-term usage of personal audio
devices, at 51.3%, whereas only 36.2% had good
knowledge. Such findings are consistent with Abeer et
al., who found that 64% of participants had inadequate
knowledge [12]. In contrast, in S. Basu et al.’s study,
most participants had good knowledge about PAD use
[13].

In the current study, there was a relationship
between gender and level of knowledge. Men appeared
to have a higher level of knowledge than women,
which contradicts the findings of S. Basu et al.'s study
[13]. In contrast, in terms of PAD usage, the current
study's findings are consistent with those of H. Alenezi
et al. [14]. They found a strong relationship between
gender and PAD usage, with women having a higher
prevalence [14].

In this study, the assessment of perceptions showed
that 61.7% of the respondents believed that PAD usage
would lead to hearing loss, 79.7% thought it would
cause ringing in the ears, and 90.5% believed it would
cause headaches. Furthermore, according to a study
conducted by Shim H et al., the sound level might
affect hearing capacity, and wearing louder earphones
can induce more hearing loss [15].

The safe use of PADs is essential for preserving
people's health, particularly in developing countries.
According to the current study's findings, 51.1% of
respondents knew the safe limit for PAD use at average

volume, and 59.5% were aware of the safe limit for
PAD wuse at "high" volume. In addition, most
participants (64%) in the Dhanya VJ et al. study
exhibited a proclivity to listen to music at a high level.
However, the remaining participants (36%) did not
recognize that loud sounds hurt hearing, indicating a
lack of knowledge of the safe PAD limit, consistent
with the current study [16].

5. Conclusion

e Approximately half of the participants in the
study had poor awareness of PAD usage and its health
risks.

e Health authorities should consider such an
important finding since this lack of awareness will
impact the health of the general population.

¢ More effective health education strategies should
be used by health authorities to raise public and
caregiver understanding of the many elements of PAD
usage.

¢ Increased knowledge and understanding of their
PAD use would assist the community in becoming
more aware of and compliant with the safe use of PAD
and disseminate the appropriate information to their
family and friends.

5.1. Limitations

As with most cross-sectional studies, studies find
association but not causation. As a result, the authors
recommend that this study be utilized as a basis for
future prospective cohort studies to determine the root
cause of these difficulties. In addition, aside from the
fact that direct communication may be difficult in such
settings, the study would be better if it was framed
around an interview to improve data quality.
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