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Introduction

Hearing loss is a condition frequently encountered that
progresseswith age, both in terms of incidence and severity.1

Hearing loss occurs in 1 to 3 newborns per 1 thousand
births,2with 1 to 2 per 1 thousand suffering frompermanent
childhood hearing impairment.3

According to the World Health Organization (WHO),4 34
million children are estimated to require rehabilitation to
address their hearing loss. Nearly 60% of hearing loss in
children is due to preventable causes that can be avoided by
implementing public health measures such as identifying
and managing common ear conditions that can lead to
hearing loss.4
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Abstract Introduction One of the main factors that lead to increased hearing loss conse-
quences and progression is inadequate knowledge and practice of hearing screening
and hearing loss management modalities. In Saudi Arabia, ear, nose, and throat (ENT)
physicians are the primary source of knowledge about hearing loss and its manage-
ment. The aim of the present study is to assess the knowledge and practice of hearing
screening and hearing loss management among ENT physicians in Saudi Arabia.
Objective Theaimof thepresent study is to assess theknowledgeandpracticeof hearing
screening and hearing loss management among ENT physicians in Saudi Arabia.
Methods We conducted a cross-sectional descriptive study with 106 ENT physicians
working at different hospitals in Saudi Arabia from January to May 2023. A question-
naire consisting of 2 sections with 20 questions was used to assess the knowledge and
practice of hearing screening and hearing loss management for children.
Results The current study showed inadequate knowledge of hearing loss and its
management. Themean knowledge score was of 12.4�2.12. The knowledge scores of
the different types of ENT professionals were compared, and no statistically significant
differences were observed (p¼0.489).
Conclusion More research should be conducted to assess the practice of hearing
screening in Saudi Arabia. Our recommendation is the provision of more educational
sessions about the recent guidelines on hearing loss screening.
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Early identification of hearing loss and ear diseases is
critical for effective management. This requires systematic
screening for the detection of hearing loss and related ear
diseases in thosewho are at higher risk, including newborns,
infants, preschoolers and schoolchildren.5 Once hearing loss
is identified, it is essential to address it as early as possible
and in an appropriate manner.

The diagnosis and management of hearing loss require an
interprofessional team that involves an otolaryngologist, a
speech therapist, an audiologist, and a social worker. Devel-
oping a normal language and psychosocial functioning
requires early detection and prompt management of hearing
loss. Universal newborn hearing screening, followed by
definitive audiological diagnosis and early fitting of hearing
aids or cochlear implantation, has fundamentally improved
prelingual hearing rehabilitation and enabled (near) normal
vocal speech acquisition.6

Despite the importance of implementing screening pro-
grams, in developing countries, including Saudi Arabia, the
implementation rates are not ideal.7 The Saudi pediatric
population has a high rate of permanent hearing loss, which
has been shown to be of 7.7%.8 Between September 1997 and
May 2000, an extensive random-sample study invo0lving
9,540 children under the age of 15 years was conducted in
Saudi Arabia.9 The primary goal of the study was to evaluate
children regarding hearing impairment and to investigate
the prevalence of sensorineural hearing loss (SNHL). Accord-
ing to the findings, 13% of the examined children presented
hearing impairment.9

A previous study10 also conducted in Saudi Arabia has
demonstrated that newborns with severe to profound hear-
ing loss who undergo hearing screening at birth are signifi-
cantly more likely to be diagnosed and treated in a timely
manner.

One of themain factors that lead to increased hearing loss
consequences and progression is inadequate knowledge and
practice of hearing screening and hearing loss management
modalities. The literature on the assessment of these aspects
is limited, especially regarding studies conducted by ear,
nose, and throat (ENT) physicians in Saudi Arabia. The
current study is thefirst to assess the knowledge and practice
of hearing screening and hearing loss management among
ENT physicians in Saudi Arabia.

Methods

Study Design
After receiving approval from the institutional Review Board,
the current study was conducted in Saudi Arabiawith a cross-
sectional study design through an electronic survey between
January and May 2023. The electronic survey was distributed
throughsocialmedia tomultiplegroupsofENTphysicians. The
questionnaire was adapted from the study by Zaitoun et al.,11

and was used to investigate the level of knowledge and the
practice of hearing lossmanagement among ENTphysicians in
Saudi Arabia. The questionnaire contained 20 questions divid-
ed into 2 sections: thefirst section included 7 questions about
the respondents’ demographics, such as specialty, years of

experience, age, gender, and practice setting, and the second
section included 13 questions about the level of knowledge
and practice regarding hearing loss and itsmanagement. All of
the questions were written in English and ranged from yes/no
to multiple choice questions, as well as those that required
short written answers.

Statistical Analysis
The data collectedwere cleaned and then analyzed using the
IBM SPSS Statistics for Windows (IBM Corp.) software,
version 23.0. Data analysiswas performed byan independent
biostatistician. The categorical variables were expressed as
frequencies and percentages, and the continuous variables,
as mean and standard deviation values. The Pearson’s Chi-
squared test was used to evaluate statistical relationships
involving the categorical variables. Values of p � 0.05 were
considered statistically significant.

Results

The surveywasfilled out by 106 practicing ENT physicians in
various provinces of Saudi Arabia: 35 (33%) ENT consultants,
27 (25.5%) ENT specialists, and 43 (40.6%) ENT residents.
Most of the respondents (76; 71.7%)were of themale gender,
and 42 (39.6%) had 2 to 5 years of experience. Regarding age,
42 (39.6%) were aged between 23 and 29 years, and 38
(35.8%), between 30 and 39 years. Nearly half of the partic-
ipants (50; 47.2%) worked in the Saudi Ministry of Health, 27
(25.5%), in military medical services, and 19 (17.9%), in
medical schools or universities. As for the region of practice
within Saudi Arabia, 44 (41.5%)were from the Central region,
30 (28.3%), from the Western region, and 18 (17%), from the
Eastern region (►Table 1).

The practices and experiences of the respondents related
to hearing screening are shown in ►Table 2. Whenwe asked
the participants to provide an estimate of the number of
newborns who had received hearing screening results
indicative of impairment during the last year, 44 (41.5%)
reported that they could not do it, 18 (17%) reported more
than 10, 14 (13.2%), 11 to 50, and 16 (15.1%), more than 50.
As for the estimated number of children with permanent
sensorineural hearing loss (SNHL) who consulted with the
respondents in the previous year, 34 (32.1%) reported
“none”, 42 (39.6%), 1 to 10, 23 (21.7%), 11 to 50, and 7
(6.6%), more than 50. When asked where they would
routinely refer to the family of a child with confirmed
permanent hearing loss, 36 (34%) reported a specialized
center for audiology and otology, 7 (6.6%), any tertiary
hospital, whereas 3 (2.8%) reported that they would hold
the consultation themselves. A total of 35 (33%) respon-
dents reported that they faced difficulty finding places that
provide reliable audiology-related services. Regarding Saudi
Arabia’s Early Hearing Detection and Intervention Program,
86 (81.1%) of the respondents were aware of its existence,
and 102 (96.2%) agreed that it is very important to screen all
newborns for permanent hearing loss. More than half of the
participants (54; 50.9%) did not agree that hearing screen-
ing causes parents to feel excessive anxiety and/or concern,
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and only 33 (31.1%) were aware that different health
insurance plans cover audiological services, including hear-
ing aids and cochlear implantation.

►Table 3 presents the answers related to hearing loss and
hearing screening. Theassessmentof risk factorsof permanent
late-onset hearing loss in children showed thatmeningitiswas
the most mentioned factor (by 102 [96.2%] respondents),
followed by family history of hearing loss (92; 86.8%), congen-
ital syphilis (76; 71.7%), cytomegalovirus (CMV; 72 [67.9%]),
and stay of � 48hours in the Neonatal Intensive Care Unit
(NICU; 52 [49.1%]). Regarding the right age to conduct follow-
up procedures for different scenarios, only 38 (35.8%) respon-
dents correctly identified the right age (� 1 month old) for
additional testing for a newbornwho did not pass the hearing
screening,16 (15.1%) identified theright age (�1monthold) in
which a child can be definitely diagnosed with permanent
hearing loss, 10 (9.4%) identified the right age (� 1month old)
inwhich a child canbeginwearinghearing aids, and 66 (62.3%)
identified thecorrect age group (frombirth to 6monthsof age)
in which a child with permanent hearing loss be referred to
early intervention services. Most participants (99; 93.4%)
answered correctly regarding the right candidate for cochlear
implants: infantswith bilateral profoundhearing loss. Only 44
(41.5%) participants provided correct answers regarding the
best test (automated auditory brainstem response) for a
hearing screening program.

Theparticipant’sknowledge abouthearing loss andhearing
screening is shown in ►Table 4. Only 19 (17.9%) respondents
agreed or strongly agreed that children with recurrent con-
ductive issues such as otitis media should receive hearing aids
alongwithmedication. Ahigher proportionof theparticipants
(77; 72.6%) disagreed or strongly disagreed that children who
receive hearing aids or cochlear implants could develop ade-
quate speech and language skills without the need for speech
therapy or auditory rehabilitation. Only 47 (44.4%) partici-
pants disagreed or strongly disagreed that children with a
mild degree of SNHL do not need hearing aids. A total of 66
(62.3%) respondents disagreed or strongly disagreed that

Table 1 Sociodemographic data of the study sample

N %

Type of ear, nose,
and throat (ENT)
professional

Consultant 35 33.0

Specialist 27 25.5

Resident 43 40.6

Teaching
assistant

1 0.9

Gender Female 30 28.3

Male 76 71.7

Years of experience < 1 15 14.2

2–5 42 39.6

6–10 24 22.6

> 11 25 23.6

Age group (years) 26–29 42 39.6

30–39 38 35.8

40–49 16 15.1

50–59 6 5.7

> 60 4 3.8

Workplace Medical school/
university

19 17.9

Military medical
services

27 25.5

Ministry of
Health

50 47.2

Private practice 4 3.8

Other 6 5.7

Region of practice
in Saudi Arabia

Central 44 41.5

Eastern 18 17.0

Northern 3 2.8

Southern 11 10.4

Western 30 28.3

Table 2 Practices, awareness, and experiences related to hearing screening and programs

N %

Estimate the number of newborns who
received hearing screening results
indicative of impairment during the last
year.

< 10 18 17.0

11–50 14 13.2

> 50 16 15.1

Too many to estimate 7 6.6

I do not know 44 41.5

Only when I receive referrals 7 6.6

Number of children with permanent
sensorineural hearing loss (SNHL) you
have examined in your practice last year.

None 34 32.1

1–10 42 39.6

11–50 23 21.7

> 50 7 6.6

An audiologist in the same hospital 34 32.1

(Continued)
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Table 2 (Continued)

N %

To where do routinely refer the family of a
child with a confirmed permanent hearing
loss?

An otologist in the same hospital 35 33.0

A tertiary hospital 7 6.6

A specialized center for audiology and otology 36 34.0

I hold the consultation myself 3 2.8

Others 3 2.8

I do not know 4 3.7

Do you face difficulty finding places that
provide reliable audiology related services?

No 71 67.0

Yes 35 33.0

Is there an Early Hearing Detection and
Intervention Program in Saudi Arabia?

No 4 3.8

Yes 86 81.1

Unsure 16 15.1

How important do you think it is to screen
all newborns for permanent hearing loss?

Somewhat important 4 3.8

Very important 102 96.2

Hearing screening causes parents to feel
excessive anxiety and/or concern.

No 54 50.9

Yes 46 43.4

Unsure 6 5.7

Are you aware that different health
insurance plans cover audiological
services, including hearing aids and
cochlear implantation?

No 37 34.9

Yes 33 31.1

Unsure 36 34.0

Table 3 Knowledge related to hearing loss and screening

N %

Risk factors for permanent
late-onset hearing loss in children

Meningitis� 102 96.2

Congenital syphilis� 76 71.7

Hypotonia 23 21.7

Family history of hearing loss� 92 86.8

Frequent colds 12 11.3

� 48 hours in the Neonatal Intensice
Care Unit (NICU)�

52 49.1

Cleft palate� 25 23.6

Cytomegalovirus (CMV)� 72 67.9

Mother over 40 years of age 17 16.0

Congenital heart disease 18 17.0

Right age to conduct
follow-up procedures

A newborn not passing the
hearing screening should
undergo additional testing

� 1 month� 38 35.8

1–3 months 54 50.9

3–6 months 14 13.2

A child can be definitely
diagnosed with permanent
hearing loss

� 1 month� 16 15.1

1–3 months� 31 29.2

3–6 months 33 31.1

6–9 months 13 12.3

9–12 months 13 12.3

� 1 month� 10 9.4
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children with unilateral hearing loss may not be fitted with a
hearing aid as they have one good (normal) ear. However, only
8 (7.6%) participants disagreed or strongly disagreed that the
results of the auditory brainstem response (ABR) are preferred
over behavioral testing (such as visual reinforcement audiom-
etry, VRA) to assess hearing thresholds in children.

The total knowledge score was calculated by adding the
score on each knowledge item, and correct answers were
assigned a score of 1, while wrong answers were assigned a
score of 0. Themean knowledge scorewas of 12.4�2.12. The
knowledge scores of the different types of ENT professionals
were compared, and no statistically significant differences

Table 3 (Continued)

N %

A child can begin wearing
hearing aids

1–3 month� 18 17.0

3–6 months 35 33.0

6–9 months 27 25.5

9–12 months 16 15.1

A child with permanent
hearing loss can be referred
to early intervention services

� 1 month� 17 16.0

1–3 month� 22 20.8

3–6 months� 27 25.5

6–9 months 24 22.6

9–12 months 16 15.1

Opinions of the physicians
about the right candidates
for cochlear implants

Infants with bilateral mild-to-moderate hearing loss 18 17.0

Infants with bilateral profound hearing loss� 99 93.4

Infants with unilateral mild-to-moderate hearing loss 6 5.7

Infants with unilateral profound hearing loss 53 50.0

Opinions of the physicians
about the best tests for
hearing screening programs

Automated auditory brainstem response (AABR)� 44 41.5

Distortion product otoacoustic emission (DPOAE) 18 17.0

Transient evoked otoacoustic emission (TEOAE) 40 37.7

Tympanometry 4 3.8

Note: �Correct answer.

Table 4 Knowledge about hearing loss treatments

Strongly
disagree

Disagree Unsure Agree Strongly
agree

Children with recurrent conductive issues,
such as otitis media, should receive hearing
aids along with medication

37 (34.9%) 42 (39.6%) 8 (7.5%) 9 (8.5%)� 10 (9.4%)�

Children who receive hearing aids or
cochlear implants can develop adequate
speech and language skills without the
need of speech therapy or auditory
rehabilitation

51 (48.1%)� 26 (24.5%)� 6 5.7 9 (8.5%) 14 (13.2%)

Children with a mild degree of sensori-
neural hearing loss (SNHL) do not need
hearing aids

20 (18.9%)� 27 (25.5%)� 20 (18.9%) 30 (28.3%) 9 (8.5%)

Children with unilateral hearing loss may
not be fitted with hearing aids, as they have
one good (normal) ear

29 (27.4%)� 37 (34.9%)� 14 (13.2%) 18 (17.0%) 8 (7.5%)

Auditory brainstem response (ABR) results
are preferred over behavioral testing (such
as visual reinforcement audiometry, VRA)
to assess hearing thresholds in children

2 (1.9%)� 6 (5.7%)� 15 (14.2%) 29 (27.4%) 54 (50.9%)

Note: �Correct answer.
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were observed (p¼0.489). We also observed that female
participants significantly presented higher knowledge scores
comparedwithmale participants (p¼0.020). No statistically
significant differences in knowledge scores were observed
regarding participants with different years of experience
(p¼0.934), nor regarding those who worked in different
places (p¼0.300). However, we found that participants from
the Eastern region presented significantly higher scores, and
those from the Northern region, lower scores (p¼0.021). The
knowledge scores were significantly higher among those
who examined>50 children and between 11 and 50 chil-
drenwith SNHL compared to the scores of those who did not
examine any children (p¼00.8) (►Table 5).

Discussion

Hearing loss is a prevalent health issuewith significant social
and economic implications worldwide. In Saudi Arabia,
where the population is rapidly growing and aging, under-
standing the knowledge and practice of ENT physicians
regarding hearing screening and hearing loss management
is crucial. In Saudi Arabia, ENT physicians undergo compre-
hensive medical training focusing on otolaryngology and
audiology. They are trained to diagnose and treat various

ear-related conditions, including hearing loss. However, the
extent of their knowledge and expertise regarding hearing
screening and hearing loss management may vary. The
findings of the current study showed that most ENT physi-
cians agreed that screening all newborns for permanent
hearing loss is very important. It is expected that ENT
physicians possess a solid understanding of the different
types and causes of hearing loss, as well as of the available
diagnostic tools and treatment options.12 This includes
knowledge of audiological assessments, such as pure-tone
audiometry, tympanometry, and otoacoustic emissions test-
ing, which are essential for an accurate diagnosis and appro-
priate intervention.13 Additionally, knowledge of hearing
aids, cochlear implants, and other assistive listening devices
is crucial for effective hearing loss management.14 The
practice of ENT physicians in Saudi Arabia regarding hearing
screening and hearing loss management is influenced by
various factors, including healthcare policies, resources, and
cultural considerations.15,16 While many ENT physicians
diligently apply evidence-based practices, some challenges
may hinder optimal care delivery.17

Thefindings of the current study show inadequate knowl-
edge of hearing loss and its management. In a similar study
conducted in Jordan, Zaitoun et al.11 reported high

Table 5 Comparison of knowledge scores regarding various sociodemographic characteristics

N Mean Standard deviation p-value

Type of ear, nose, and
throat (ENT) professional

Consultant 35 12.57 �2.57 0.489

Specialist 27 12.63 �1.78

Resident 43 12.02 �1.92

Teaching assistant 1 14.00

Gender Female 30 13.13 �1.83 0.020

Male 76 12.08 �2.16

Years of experience � 1 15 12.60 �2.26 0.934

2–5 42 12.33 �1.82

6–10 24 12.50 �2.21

> 11 25 12.20 �2.52

Workplace Medical school/university 19 12.21 �2.70 0.300

Military medical services 27 12.89 �1.78

Ministry of Health 50 12.10 �2.00

Private pratice 4 11.50 �2.52

Other 6 13.50 �2.07

Region of practice
in Saudi Arabia

Central 44 12.34 �2.17 0.021

Eastern 18 13.17 �1.92

Northern 3 9.00 �1.73

Southern 11 11.73 �1.95

Western 30 12.53 �1.98

Number of children with
permanent sensorineural
hearing loss (SNHL) the
participants examined
in their practice last year

None 34 9.86 �1.46 0.008

1–10 42 12.31 �2.03

11–50 23 12.71 �2.26

> 50 7 12.78 �1.78
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awareness regarding hearing screening programs, but limit-
ed knowledge regarding hearing loss management and test-
ing. Our findings revealed a wide variation in the
respondents’ knowledge regarding the risk factors for late
onset hearing loss in children. Our respondents identified
CMV, meningitis, mothers older than 40 years, and family
history as the 4 most important risk factors. This was
consistent with previous research,11,18 which found that
meningitis was the most recognized factor, followed by a
family history of hearing loss and a history of CMV. Congeni-
tal CMV is a leading cause of non-genetic hearing loss in
children, which may occur when a pregnant woman is
infected with CMV for the first time during pregnancy or
has a reactivation of a previous CMV infection, and then
passes the virus to her developing fetus.19,20

Thefindings of the present study show that physicianswho
examined ahigher number of childrenhad significantly higher
knowledge. This could be because these physicians have had
more opportunities to observe, diagnose, and manage cases
related to hearing impairment. Through this exposure, they
develop a deeper understanding of the condition, its causes,
and its risk factors. Experienced physicians are often better at
accurately diagnosing the underlying causes of hearing loss.15

Theymaybemoreskilledatconducting thoroughassessments,
ordering appropriate diagnostic tests, and interpreting the
results. This precision in diagnosis is crucial to identify risk
factors and tailor treatment ormanagement plans. Physicians,
who are primarily responsible for children’s hearing loss
management, should be well-versed in such risk factors and
practice constant vigilance in screening, monitoring, and
referrals. The availability of comprehensive hearing screening
programs for all age groups may be limited, especially in
remote areas of Saudi Arabia.21 Lack of universal hearing
screening can result in delayed detection of hearing loss and
subsequent intervention, leading to potential adverse effects
on the individuals’ communication skills and quality of
life.22–24Therewasa lackofunderstandingamongENTdoctors
about the optimal age for audiological testing and therapy.
When askedwhen they thought it was appropriate to conduct
follow-up testing on infants who had failed the newborn
hearing screening, most participants said after 1 month of
age. However, 66 (62.3%) participants who were asked about
theage range inwhich theywouldrecommendbeginningearly
intervention therapy for a child with permanent hearing loss
answered correctly. Most participants knew about the right
candidates for cochlear implants. According to the American
Academy of Audiology’s guidelines for pediatric amplifica-
tion,25 even mild hearing loss in children warrants fitting
hearing aids to guarantee effective language and speech acqui-
sition.26–28 This contrasts with the more stringent criteria for
hearing aidfitting for adults.29Loss of sound localization is one
of the negative effects of unilateral hearing loss on a child’s
linguistic development.30 Therefore, it is recommended that
children with unilateral or mild hearing loss use hearing aids.

Conductive hearing loss is commonly misunderstood and
handled as a transient ailment, which is partly true, but it is
more problematic in the case of children. There is awindowof
opportunity for a child’s language and speech development,

and problems such as chronic otitis media can interfere with
that growth and postpone it.24 To guarantee healthy language
and speech development, it is advised that children with
recurrentconductive issuesusehearingaids.31 InSaudiArabia,
ENT physicians should actively engage in raising awareness
about the importance of regular hearing screenings and early
intervention. Educating patients and their families about the
impact of untreated hearing loss can help ensure timely
referrals and appropriate management.32 Staying updated
with the latest advancements in audiological technology,
including hearing aids and cochlear implants, enables ENT
physicians to provide the most suitable treatment options
tailored to the individual’s needs. Familiaritywith thebenefits
and limitations of these devices ensures optimal patient out-
comes. Promoting collaboration among ENT physicians,
audiologists, and other relevant healthcare professionals
through forums, meetings, and research initiatives can facili-
tate knowledge sharing and improve patient care outcomes.33

Encouraging thedevelopment and implementationofnational
guidelines and policies related to hearing screening and hear-
ing loss management can standardize practices and ensure
consistent, evidence-based care across the country.34 Launch-
ing targeted campaigns to raise public awareness about the
importance of regular hearing screening sessions, early inter-
vention, and the available treatment options can empower
individuals and encourage them to seek medical help in a
timely manner.10

The limitations of the present study include its reliance on
self-reported data, which could not be independently verified.
Since taking part in the surveywas entirely optional, there is a
chance of selection bias. The participants may be physicians
with a vested interest in or knowledge of the topic at hand,
leading to an inflated picture of the state of ENT knowledge
and practice. Two other issues with self-reported information
are recall bias and social desirability bias. It is possible that
doctorswill fudge their answers or recall information in away
that makes them look better. In addition, closed-ended ques-
tions are frequently used in questionnaire surveys, which can
hinder in-depth comprehension. To capture the complete
spectrum of knowledge and practices related to complex
topics such as hearing loss and interventional programs, it is
necessary to provide in-depth explanations and open-ended
responses. So, while questionnaire surveys might provide
some useful information, it is necessary to supplement them
with other research methods, such as interviews or observa-
tional studies, to provide a fuller picture of ENT physicians’
knowledge and practices in this field.

Conclusion

One of the main factors that lead to increased hearing loss
consequences and progression is inadequate knowledge and
practice of hearing screening and hearing loss management
modalities, and the current study showed excellent knowl-
edge about the significance of hearing screening. However, it
also showed that there is an ongoing debate in many aspects
of hearing screening. Moreover, it has been shown that the
present study was limited in the assessment of these aspects
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especially among ENT physicians in Saudi Arabia. More
research should be done to assess the practice of hearing
screening in Saudi Arabia. Our recommendation is the pro-
vision of more educational sessions about the recent guide-
lines on hearing loss screening.
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