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Introduction

Hearing loss is oneof themost commondisorders foundat birth.
Population-based studies have found prevalence rates ranging

from 1 to 5 per 1,000 live births.1,2 Hearing loss can adversely
affect the receptive and expressive communication skills of the
child; his/her educational achievements will be affected accord-
ingly.3–5 In Jordan, as inall otherdeveloping countries,where the
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Abstract Introduction One of the main factors that affect the early diagnosis and intervention
of hearing loss is inadequate knowledge by the health care workers. Ear, nose, and
throat (ENT) specialists are the main source of information about hearing loss and its
management in most developing countries, such as Jordan.
Objective The purpose of the present study is to explore the level of knowledge and
the practice of hearing screening and hearing loss management for children among
ENT physicians in Jordan as an example of health care providers in developing countries
of the Middle East.
Methods This was a cross-sectional study, adapting a questionnaire of knowledge and
the practice of hearing screening and hearing loss management for children. The
questionnaire consisted of 2 sections with 20 questions. A total of 40 ENT physicians
completed the questionnaire.
Results The majority of the respondents acknowledged the importance of hearing
screening for children; however, there was limited knowledge regarding hearing loss
management and testing. Only 10 of the ENT physicians believed that a referral to an
audiologist is warranted, and the majority of the respondents were not aware that a child
with a confirmed permanent hearing loss should be referred to a speech pathologist or to a
rehabilitation center. Managing unilateral and mild sensorineural hearing loss (SNHL) was
another area about which ENT physicians have limited knowledge.
Conclusion There is a strong need for professional intervention programs, providing
the latest updates and standardizations in the field of audiology and pediatric
rehabilitation for ENT physicians.
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majorityofchildrenwithhearing loss live,6 theoutlook isbleaker
due to higher levels of poverty that reduce access to early
identification of hearing loss and early intervention.6,7 Imple-
mentinganewbornhearing screeningprogram(NHSP) todetect
hearing loss early in life can dramatically reduce the impact of
hearing loss.8 Unfortunately, such programs are not well-estab-
lished or do not even exist in some developing countries.9

One of the main factors that affect early diagnosis and
intervention in hearing loss is inadequate knowledge among
medical health workers.10 The concern is even greater in
developing countries like Jordan, where NHSP is not well-
established. Several medical practitioners are involved in
testing newborns and children for hearing, such as pedia-
tricians, obstetricians/gynecologists, audiologists and ear,
nose and throat (ENT) specialists.10–12

In Jordan, as well as in most Middle East countries,
otolaryngologists are the first and main source of informa-
tion about hearing loss, its impact and management. The
audiologists would usually conduct hearing rehabilitation
and the decision to go for specific management is strongly
supported and affected by the ENT specialists.

Several studies have examined the knowledge, attitude
and practice of newborn hearing screening (NHS) among
medical professionals across the world for various areas of
medical specializations,13 such as physicians,11,14 pediatri-
cians,15–18 midwives19 and mixed samples of physicians and
pediatricians.20,21 Previous reports have shown a poor to fair
level of knowledge about NHS relating to information,12,19,22

positive attitude3,11,18,23 and effective procedures.15,19,23

However, none of these studies has been conducted in Jordan
or any developing country. Therefore, the present study
investigated the knowledge and practices associated with
hearing loss, its impact andmanagement among ENTspecial-
ists in Jordan, as an example of health care practitioners in
developing countries of the Middle East.

Methods

Based on quantitative methodology, a cross-sectional study
was conducted during the 9th International Congress of the
JordanianSocietyofOtorhinolaryngologyHead&NeckSurgery
thatwasheld inAmman, Jordan,May2018. The questionnaires
were distributed to the attendees at the beginning of the
sessions, and were collected after the sessions. A paragraph
describing theaimof thestudywas includedat thebeginningof
the survey. Anonymity was ensured, as no personal questions
were included. Approval for the present study was obtained
from the ethics committee at the Jordan University of Science
and Technology (number 299–2018). A total of 42 copies of
the questionnaire were returned. Of these, two were almost
blank; therefore, they were excluded from the analysis.
(►Supplementary Appendix A [Available online]).

Population and Sample
The population in the present study consisted of all theworking
ENT physicians in Jordan. In Jordan, ENT physicianswork in four
main sectors: Ministry of Health, Royal Military Medical Ser-
vices, university teachinghospitals, and in theprivatesector. The

otolaryngologists must complete 5 years of residency training
program in an accredited hospital. The 1st year of residency is
usually allocated in the general surgery department. All otolar-
yngologists should pass a two-step exam, the first one concen-
trates on basic sciences and the second concentrates on clinical
sciences. There is� 150working otolaryngologists registered in
thehealth system. The sample of the studywas gathered during
anannual conference for theENTphysicians in Jordanwhere the
majority of them attend every year. The 40 otolaryngologists
who completed the study questionnaire were estimated to give
an 80% chance of detecting correlations of� .223 at p� 0.05
using Cohen equation (1992) for power sample, thus represent-
ing the population of the study.

The Questionnaire
The questionnaire was adapted from Moeller et al,21 with
modifications contextually relevant to the current study. It
was used to investigate the level of knowledge and the practice
ofhearing lossmanagementamongENTprofessionals in Jordan.
The modifications included new questions related directly to
hearing screening and management of hearing loss in Jordan.
Two new questions were related to the knowledge of the best
hearing screening test and the suitable audiological manage-
ment of pediatric patients. The questionnaire consisted of 20
questions divided over 2 sections. The first section consisted of
seven questions related to the demographic background of the
respondents, such as specialty, years of experience, age, gender
andpractice setting. The respondentswere also askedabout the
number of newborns for whom they received NHS results and
the estimated number of permanent sensorineural hearing loss
(SNHL)childrentheyexaminedover thepast3years.Thesecond
section consisted of 13 questions related to the level of knowl-
edge and practice with regard to hearing loss and its manage-
ment. All of the questionswere in English; they varied between
yes/no, multiple choice and short written answers.

Validation of the Study Tool
To validate the modified questionnaire, a panel of researchers
consistingofanENTspecialist at theKingAbdullah IIUniversity
Hospital (KAUH) with 5 years of experience and 3 assistant
professors in audiology from the Department of Applied
Medical Sciences at the Jordan University of Sciences and
Technology (JUST) reviewed it. Feedback from the research
panel was taken into consideration and all necessary modifi-
cations were made. The questionnaire was then distributed to
10 ENT residents for feedback to guarantee that all questions
were clear. The internal consistency of the questionnaire was
determined(Cronbachα¼ 0.77–0.85), reflectinggoodvalidity;
therefore no further changes were made. The reliability of the
questionnairewas assessed by resubmitting the questionnaire
to the same 10 ENT residents and comparing their responses.
The test-retest reliability of the questionnairewasgood (kappa
score¼ 0.61–0.71). The responses of the 10ENTresidentswere
not included in the sample for the present study.

Data Analysis
All data gathered by the questionnaire were coded into
variables and were analyzed using the (BM SPSS Statistics
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forWindows, Version 20.0. Armonk, NY: IBM Corp.) software
program. Descriptive analysis was conducted for each ques-
tion to determine sample characteristics. For some ques-
tions, comparisons were made between the ENT physicians
using a chi-squared test. For each test, a p-value< 0.05 was
considered statistically significant. For the short answer
questions, a qualitative method of analysis was followed by
organizing the answers into groups of similar responses, and
then determining the frequencies for each group.

Results

Demographic Information
The demographic information of the participants is pre-
sented in ►Table 1. A total of 40 ENT physicians participated
in the present study, with 18 (45%) being specialists and 22
(55%) residents. Almost half of the participants had< 5 years
of experience in practice, while 4 (10%) had> 15 years of
experience. Regarding variation in age, 50% of the study
sample were< 30 years old. The majority of the ENT physi-
cians (80.0%) were males, and 21 (52.5%) worked in a
university hospital. Of the 40 respondents, 15 (35.7%) did

not receive any NHS results in their practice. A total of 27
(67.5%) of the participants had children with permanent
SNHL in their practice over the past 3 years (►Table 1).

Questions Regarding Knowledge Related to Hearing
Screening Programs
Amajority of the respondents (85%) indicated that screening
all newborns for permanent hearing losswas very important,
while 5 respondents (12.5%) considered it somewhat impor-
tant. More than half of the participants (24 out of 40)
believed that hearing screening programs caused excessive
parent anxiety.

When asking about which component of audiology physi-
cians were interested in gaining more information about,
answers were highest for auditory brain-stem response
(ABR) or acoustic reflexes testing (16.7%), followed by co-
chlear implants (9.5%).

Knowledge of Risk Factors
►Table 2 summarizes the answers from the participants
regarding factors that put a child at risk of late-onset hearing
loss. The question contained 10 answer options, with only 6

Table 1 Demographic information of the respondents

Variables Answer(s) Frequency Percentage

Specialty ENT specialist 18 45.0%

ENT resident 22 55.0%

Years of experience < 5 years 23 57.5%

5 years–10 years 9 22.5%

11 years–15 years 4 10.0%

> 15 years 4 10.0%

Age (years old) < 30 20 50.0%

30–35 7 17.5%

36–41 6 15.0%

> 41 7 17.5%

Physician gender Male 32 80.0%

Female 8 20.0%

Practice setting Private 3 7.50%

Ministerial health 8 20.0%

Royal medical services 7 17.5%

Medical school/
university

21 52.5%

Other 1 2.50%

Number of children the participant received
newborn hearing screening results for

0 15 37.5%

1–200 13 32.5%

1,000 1 2.5%

Missing data 11 27.5%

Number of children with permanent SNHL
hearing loss that the participants had in their
practice during the past 3 years

0 9 22.5%

1–70 25 62.5%

100 2 5%

Missing data 4 10%

International Archives of Otorhinolaryngology Vol. 25 No. 1/2021 © 2020. The Author(s).

Knowledge and Practice of Hearing Screening and Hearing Loss Management Zaitoun et al.100



of these being risk factors, which were identified by a star (�)
symbol in ►Table 2. For this question, a comparison was
made between ENT specialists and residents.

Both cytomegalovirus (CMV) and meningitis were the
most frequent factors to be identified by 35 (87.5%) and 34
(85%) of the 40 respondents, respectively. Mothers aged> 40
years old at childbirth was misidentified as a risk factor by
70% of the respondents, and a family history of hearing loss
was erroneously selected by 67.5%. Only 4 out of the 40
respondents correctly identified congenital syphilis as a risk
factor, and all of these were specialists. Similarly, only 6 out
of the 40 participants were able to identify that staying in a
neonatal intensive care unit (NICU) for> 48 hours puts a
child at risk of late-onset hearing loss, of whom 4 were

residents and only 2were specialists. Only sevenparticipants
identified cleft palate as a risk factor, of whom four where
residents and three were specialists.

Out of the 40 respondents, only 2 (5%) identified correctly
all 6 risk factors. On the other hand, only 4 participants (10%)
identified just 1 out of the 6 factors, and only 2 (5%) were not
able to correctly identify any of the risk factors. A significant
difference between specialists and residents was only found
for one risk factor, congenital syphilis, in favor of the special-
ists, with no resident identifying it as a risk factor.

Ages of Follow-up Procedures
►Table 3 lists the estimates given by the respondents of ages at
which follow-up procedures should be conducted in children.
The first part of the question investigated knowledge regarding
the right age for additional testing in the case of a newbornwho
did not pass the hearing screening. Only 15 out of 40 ENT
physicians (37.5%)correctly identifiedtheansweras< 1month.
Of the 15 respondents who knew the right age, 7 (46.6%) were
specialists, and 11 (73.3%)worked in amedical school/universi-
ty setting. The second part of the question concerned the age
whenachildcoulddefinitelybediagnosedashavingpermanent
hearing loss. A total of 14 out 40 physicians (35%) correctly
identified it to be at less than between 1 and 3months. Of these
14 respondents, 8 (57.1%) were specialists and 6 (42.8%) were
residents. Eightof the14physicians (57.1%)worked inamedical
school/university setting.

When the respondentswere asked to define the agewhen a
child can begin wearing a hearing aid, 12 (30%) out of 40
indicated less than between 1 and 3 months. Four (33.3%) of
these 12 physicians were specialists and 8 were residents; in
addition, 9 (75%) of themworked in a medical school/univer-
sity setting.

A total of 14 (35%) of the 40 respondents correctly
answered that early intervention services should be insti-
gated at less than between 1 and 6 months of age for a child
with permanent hearing loss. Of these 14 respondents, 6

Table 3 Estimates of the physicians of the right ages for conducting the follow-up procedures

Sample � 1
month

1–3
months

3–6
months

6–9
months

9–12
months

Missing
data

A newborn not passing
the hearing screening
should receive
additional testing

Whole sample 15 (35.7%)� 16 (38.1%) 8 (19.0%) – – 1 (2. 5%)

Specialist 7 (46.6%) 10 (62.5%) 3 (37.5%) 0 0 0

Resident 8 (53.4%) 6 (37.5%) 5 (62.5%) 0 0 1 (100%)

A child can be definitely
diagnosed as having
permanent hearing loss

Whole sample 7 (16.7%)� 7 (16.7%)� 18 (42.9%) 2 (4.8%) 4 (9.5%) 2 (5%)

Specialist 4 (57.1%) 4 (57.1%) 10 (55.5%) 0 0 0

Resident 3 (42.9%) 3 (42.9%) 8 (44.5%) 2 (100%) 4 (100%) 2 (100%)

A child can begin
wearing hearing aids

Whole sample 5 (11.9%)� 7 (16.7%)� 9 (21.4%) 7 (16.7%) 10 (23.8%) 2 (5%)

Specialist 1 (20%) 3 (42.9%) 6 (66.7%) 3 (42.9%) 5 (50%) 0

Resident 4 (80%) 4 (57.1%) 3 (44.3%) 4 (57.1%) 5 (50%) 2 (100%)

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

Whole sample 6 (14.3%)� 6 (14.3%)� 2 (4.8%)� 11(26.2%) 12(28.6%) 3 (7.5%)

Specialist 1 (16.6%) 4 (66.7%) 1 (50%) 6 (54.5%) 6 (50%) 0

Resident 5 (83.4%) 2 (33.3%) 1 (50%) 5 (45.5%) 6 (50%) 3 (100%)

�indicates the right answer.

Table 2 Responses of the physicians regarding factors that put
a child at risk for permanent late onset hearing loss

Risk factors Overall Specialist Resident

Meningitis� 34 (85%) 16 (47.1%) 18 (52.9%)

Congenital syphilis� 4 (10%) 4 (100%) 0 (0%)

Frequent colds 17 (42.5%) 9 (52.9%) 8 (47.1%)

Hypotonia 5 (12.5%) 2 (40%) 3 (60%)

�48 hours in NICU� 6 (15%) 2 (33.3%) 4 (66.7%)

Family history
of hearing loss�

27 (67.5%) 14 (51.8%) 13 (48.2%)

Cleft palate� 7 (17.5%) 3 (42.8%) 4 (57.2%)

Cytomegalovirus
(CMV)�

35 (87.5%) 17 (48.6%) 18 (51.4%)

Mother> 40 years
old

28 (70%) 14 (50%) 14 (50%)

Congenital
heart disease

8 (20%) 5 (62.5%) 3 (37.5%)

Missing data 3 (7.5%) 1 (33.3%) 2 (66.7%)

�indicates the right answer.
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(42.8%) were specialists, and 9 (64.3%) worked in a medical
school/university setting. More than half of the participants
(57%) indicated that the right age for intervention was after
6months, 12 (52.2%) of whomwere specialists. Overall, there
was no significant difference between the answers given by
specialists and residents for this question.

►Table 4 shows answers given by the respondents regard-
ing the right candidates for cochlear implants among hearing
impaired infants. Themajority (97.5%) of the 40 respondents
answered it was those infants with profound bilateral hear-
ing loss. No statistical differences were found between the
responses of specialists and residents for this question.

►Table 5 shows the answers the respondents gave regard-
ing thebest tests for hearing screening programs. Almost half
(47.5%) of the 40 respondents indicated transient evoked
otoacoustic emissions (TEOAE) was the best test to be
implemented. A total of 12 (30%) participants gave automat-
ed auditory brainstem response (AABR) as the answer, 3
(25%) of whom were specialists and 9 (75%) were residents.

Of these 12 respondents, 6 (50%) worked in a medical
school/university setting. Notably, none of the 40 respon-
dents chose tympanometry screening as the best test to be
implemented. No statistical differences were found between
the responses of specialists and residents for this question.

Managing Hearing Loss in Children
►Table 6 summarizes the answers of respondents to five
statements regarding the management of hearing loss in
children, using one out of five options on a Likert scale. For
analysis, the options “strongly agree” and “agree” were
considered as a single criterion, “agreeing.” Likewise,
“strongly disagree” and “disagree” were considered as a
single criterion, “disagree.” The first statement in the ques-
tion indicated that childrenwith recurrent conductive issues,
such as otitis media, should receive hearing aids along with
medication. A majority of physicians (n¼ 31; 77.5%) dis-
agreed with this statement, and only 5 (12.5%) of the 40
respondents agreed. Of those that agreedwith the statement,
4 (80%) were specialists, while 3 (60%) worked in a medical
school/university setting.

The second statement indicated that children who re-
ceived hearing aids or cochlear implants could develop
adequate speech and language skills without the need for
speech therapy or auditory rehabilitation. A majority of the
respondents (33 out of 40, 82.5%) disagreed with this state-
ment, of whom 15 (45.5%) were specialists and 15 (45.5%)
worked in a medical school/university setting. In contrast,
agreement with this statement was only registered by 3
(7.5%) of the 40 respondents.

The third statement indicated that children with a
mild degree of SNHL did not need hearing aids. More than a
third of the physicians (n¼ 17; 42.5%) agreed with this state-
ment,while8 (20%)outof 40 respondentswereunsure of their
answer. A third (15 out of 40; 37.5%) of the physicians dis-
agreed with this statement, of which 10 (66.7%) were special-
ists, and 6 (40%)worked in amedical school/university setting.

The fourth statement was “children with unilateral hear-
ing loss may not be fitted with a hearing aid as they have one
good (normal) ear.”A total of 10 (25%) of the 40 respondents
agreed with this statement, while 7 (17.5%) were unsure. A
total of 23 (57.5%) of the 40 respondents disagreed with the
statement, 12 (52.2%) of whom were specialists, while 13
(56.5%) worked in a medical school/university setting.

The fifth statement was “ABR results are preferred over
behavioral testing (such as visual reinforcement audiometry
[VRA]) to estimate hearing thresholds in children.”A majority
of the physicians (33 out of 40; 82.5%) agreed with this
statement, of which 14 (42.4%) were specialists. Only 5
(12.5%) out of 40 physicians disagreed with this statement, of
whom4(80%)werespecialists, and2 (40%)worked inamedical
school/university setting.A total of2 (5%)of the40respondents
were unsure about their answer to this statement.

Questions about Hearing Screening Programs in
Jordan
Whenaskedabouthearing screening programs in Jordan, 24of
the 40 respondents (60%) stated that Jordan had such

Table 4 Estimates of the physicians of the right candidates for
cochlear implants

Whole
sample

Specialist Resident

Infants with bilateral
mild-moderate
hearing loss

2 (5%) 1 (50%) 1 (50%)

Infants with bilateral
profound hearing loss�

39
(97.5%)�

18
(46.2%)

21
(53.8%)

Infants with unilateral
mild-moderate
hearing loss

0 0 0

Infants with unilateral
profound hearing loss

14(35%) 6 (42.8%) 8 (57.2%)

Unsure 1 (2.5%) 0 1 (100%)

Missing data 2 (5%) 0 2 (100%)

�indicates the right answer.

Table 5 Estimates of the physicians of the best tests for
hearing screening program

Whole
sample

Specialist Resident

Screening transient
evoked otoacoustic
emission (TEOAE)

19
(47.5%)

7
(36.8%)

12
(63.2%)

Screening distortion
product otoacoustic
emission (DPOAE)

6
(15%)

5
(83.4%)

1
(16.6%)

Automated auditory
brainstem response
(AABR)�

12
(30%)�

3
(25%)

9
(75%)

Screening
tympanometry

0 0 0

Missing data 2 (5%) 2 (100%) 0

�indicates the right answer.
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programs, while 16 (40%) were divided evenly between those
who did not think there were such programs and those who
were unsure. Those answering this question positively were
asked to indicate the place and mechanism of a hearing
screening program in Jordan. A total of 8 out of the 24
respondents (33.3%) referred to university hospitals as places
for screening, and almost half of them (45.8%) indicated that
otoacoustic emissions (OAE) testing was the mechanism used
for screening. Asked about which places and professional
physicians would usually refer a child with a confirmed
permanent hearing loss, answers varied between audiologists
specializing in cochlear implants (23.8%), royal medical ser-
vices (23.8%) and private centers (19%). Respondents were
divided when asked if they faced difficulties in finding places
that provide reliable audiology-related services in Jordan. A
total of 23 (54.8%) of the participants claimed that they were
awareofdifferenthealth insuranceplans coveringaudiological
services, including hearing screening and cochlear
implantation.

Discussion

Hearing loss has a serious impact on the quality of life of
children; hence, it is essential to be detected during infancy
for early intervention. Programs of early detection and
intervention significantly reduce the effects of hearing
loss; however, they are either absent or still at an early stage
in developing countries.9 The present study was the first of

its kind to assess the knowledge and practice of ENT physi-
cians regarding hearing screening and hearing loss manage-
ment in a developing country, Jordan.

Knowledge of Hearing Screening and Management in
General
The majority of the respondents were aware of the impor-
tance of NHS for children. This could be attributed to their
knowledge of the negative consequences that hearing loss
has on the language and social development of children,19,24

and their recognition of the benefits of early detection and
intervention programmes.22

The present study showed that ENT physicians believed
that hearing screening could result in excessive anxiety or
concern for parents. This response was consistent with that
of other healthcare professionals who felt that NHS cause
parental anxiety and affected parent-child bonding.22,25 In
contrast, several studies refuted this claim, since the behav-
ior of parents could not be accurately measured unless their
child underwent a hearing screening.26,27

The present study also showed that only 10 out of the 40
ENT physicians (25%) believed that a referral to an audiol-
ogist was warranted, the same number of participants that
would refer for cochlear implantation. Most of the respon-
dents were not aware that a child with a confirmed
permanent hearing loss should be referred to a speech
pathologist or to a rehabilitation center. This was contrary
to the recommendation emphasizing that early

Table 6 Responses of the physicians regarding hearing loss management in children

Statement Sample Strongly
Agree

Agree Unsure Disagree Strongly
Disagree

Missing
Data

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

Whole
sample

0� 5(12.5%)� 4(10%) 23(57.5%) 8 (20%) 0

Specialist 0 4 (80%) 3 (75%) 7 (30.4%) 4 (50%) 0

Resident 0 1 (20%) 1 (25%) 16 (69.6%) 4 (50%) 0

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

Whole
sample

2 (5%) 1 (2.5%) 3 (7.5%) 19 (47.5%)� 14 (35%)� 1 (2.5%)

Specialist 2 (100%) 0 1 (33.3%) 8 (42.1%) 7 (50%) 0

Resident 0 1 (100%) 2 (66.7%) 11 (57.9%) 7 (50%) 1 (100%)

Children with mild degree SNHL
do not need hearing aids

Whole
sample

1 (2.5%) 16 (40%) 8 (20%) 12 (30%)� 3 (7.5%)� 0

Specialist 0 6 (37.5%) 2 (25%) 8 (66.7%) 2 (66.7%) 0

Resident 1 (100%) 10 (62.5%) 6 (75%) 4 (33.3%) 1 (33.3%) 0

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

Whole
sample

0 10 (25%) 7 (17.5%) 19 (47.5%)� 4 (10%)� 0

Specialist 0 5 (50%) 1 (14.3%) 9 (47.4%) 3 (75%) 0

Resident 0 5 (50%) 6 (85.7%) 10 (52.6%) 1 (25%) 0

ABR results are preferred over
behavioral testing (such as VRA)
to estimate hearing thresholds in
children

Whole
sample

7 (17.5%) 26 (65%) 2 (5%) 3 (7.5%)� 2 (5%)� 0

Specialist 4 (57.2%) 10 (38.5%) 0 2 (66.7%) 2 (100%) 0

Resident 3 (42.8%) 16 (61.5%) 2 (100%) 1 (33.3%) 0 0

Abbreviations: ABR, auditory brain-stem response; SNHL, sensorineural hearing loss; VRA, visual reinforcement audiometry.
�indicates the right answer.
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intervention services for infants with confirmed hearing
loss have to be provided by hearing loss professionals,
including audiologists, speech-language pathologists and
educators of the deaf.8

Knowledge of Risk Factors
Our resultsshowed that knowledgeof factors thatputa childat
risk of late-onset hearing loss varied among respondents. The
fourmain risk factors to be identifiedbyour respondentswere
CMV, meningitis, mothers> 40 years old and family history.
This showed consistency with previous studies, which found
that the most identified factor was meningitis, followed by
family history of hearing impairment and CMV history.17 In
another study, 99% of the respondents stated that the most
common factors were meningitis, family history of hearing
loss, and CMV history.22What was surprising in our studywas
thatmothers> 40years oldwere erroneously identifiedas the
third most important risk factor. Other risk factors, such as
admission of a child for> 48 hours to the NICU (15%), were
poorly reported in the present study, while in other studies it
was one of themost identified factors.17,22 Few of the respon-
dents (17.5%) identifiedcleft palate,whichwasconsistentwith
a previous study by Rogha et al.16 These data indicated that
ENT physicians were not well-informed in general as to the
factors that put a child at risk of late-onset hearing loss.
Knowing such factors and providing continued vigilance in
screening, monitoring and referrals are considered vital, par-
ticularly for physicians who are mainly responsible for the
hearing management of children.28

The majority of the respondents (97.5%) correctly identi-
fied that the right candidates for cochlear implants among
hearing impaired infants had profound bilateral hearing loss.
Notably, candidacy for cochlear implants has changed to
include severe hearing loss, as it provides for better lingual
and communication skills than hearing aids in children with
severe to profound hearing loss.29

Ages of Follow-up Procedures
The knowledge of ENT physicians regarding the age for audio-
logical testing and management was also limited. Most of the
participants didnot identify the right age for additional testing
innewborns thatdidnot pass thehearing screening, indicating
it could be done after 1 month. Similarly, most of the partic-
ipants wrongly estimated the age at which children could
definitely be diagnosed as having permanent hearing loss as
after 3 months. When respondents were asked to define the
age when a child could begin wearing hearing aids, only 12
gave the answer as less than between 1 and 3 months.
Similarly, only 35% of the respondents correctly identified
less than between1 and 6 months as the age when early
intervention services were proposed for a child with perma-
nent hearing loss. This showed that knowledge of ENT physi-
cians was not aligned with the 1–3–6 guidelines for hearing
screening. This guideline emphasizes that a child should be
tested for hearing before the age of 1month, receive additional
hearing testing to confirm the degree and type of hearing loss
by the age of 3 months, and receive hearing amplification and
start rehabilitation by the age of 6 months, as confirmed by

several studies.30–32 Most participants were not aware of the
right time for each follow-up procedure. Their answers might
be based on unreliable resources and the belief that hearing in
infants of that age was not sufficiently developed to be tested.
Not recognizing the right age for detection and intervention of
hearing loss in newborns can delay adversely the process of
language acquisition.

Managing Hearing Loss in Children
Most participants were not aware of the importance of
hearing aids along with medication in the care of persistent
conductive hearing loss in children. Hearing loss that is
caused by conductive issues is often underestimated and
treated as a temporary condition, and this is somewhat true,
though more complicated, in the case of children. Children
have a critical age for language and speech acquisition, and
issues such as recurring otitis media may cause language
delay and affect normal language development.33 Therefore,
it is recommended that children with persistent conductive
problems should have hearing aids to ensure a proper
language and speech development.34

On the other hand, a majority of respondents was aware
that children who received hearing aids or cochlear implants
couldnotdevelopadequate speechand languageskillswithout
speech therapyorauditory rehabilitation. It iswell-established
that managing children with hearing loss is only successful
with suitable fitted hearing aids, and through receiving suit-
able speech-language therapy.35,36

Unilateral and mild SNHL was another area where ENT
physicians showed limited knowledge. More than half of the
participants in thepresent studydidnot think, orwerenot sure
that mild SNHL was worth the use of hearing aids in children.
Moreover, almost half of the participants considered that
children with unilateral hearing loss might not be fitted with
a hearing aid as they had one good ear. The criteria for hearing
aid fitting in adults is more restrictive than in children, with
even a mild degree of hearing loss in a child being worthy of
fitting hearing aids to ensure adequate language and speech
acquisition,37–40 as recommended by the American Academy
ofAudiologyguidelines forpediatric amplification.41Unilateral
hearing loss affects adversely child language development, and
results in loss of localization42,43; therefore, bothunilateral and
mild hearing loss warrants amplification in children.41

Knowledge of Hearing Tests
Despite the fact that AABR was considered the best test for
NHSP,44–47 most of the respondents believed it to be OAE.
This could be because OAE is well known to most physicians
as being a more reliable and quick method of hearing
screening than AABR.48 A majority of the ENT physicians
thought that ABR testing was better than behavioral testing,
such as VRA, for estimating hearing thresholds in children.
This could be because young children up to 6 months cannot
actually be assessed by conventional hearing tests; therefore,
objective assessments, such as ABR, are the choice for
children. However, once the child is old enough to be tested
through behavioral testing, such as VRA, it is preferred over
ABR testing49, as recommended by the American Speech-
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Language-Hearing Association (ASHA)50. Assuming that ABR
is better than VRA could actually delay the process of
managing children with hearing loss, particularly due to
the lack of ABR testing equipment in public hospitals in
Jordan, to where the majority of children are referred. The
ENT physicians are thefirst source of information for families
regarding hearing loss and its management, and it is essen-
tial they are well-informed as to the best practice in hearing
testing and hearing aids; consequently, managing children
with hearing loss through proper counseling and guidance.

The present study showed that there were no statistical
differences between residents and specialists in their
responses to the study questions. This could be attributed to
the fact that specialists are not exposed to any further training
than they received as residents. However, this result was
inconsistent with a previous study51, which indicated that
residents hadmore knowledge comparedwith specialists. The
present study also showed that there were no significant
differences in answers given by participants who worked in
university hospitals and other settings, possibly because simi-
lar technologies were used in all hospitals.

Hearing Screening and Services in Jordan
Despite the fact that Jordan still has no official early hearing
detection and interventionprograms,most of the respondents
believed that they had been implemented. This could be
attributed to the fact that hearing screening is easy and should
be conducted at birth, and to the fact that someprivate centers
and hospitals occasionally have the test available for patients
who can afford it.Moreover, this could be attributed to the fact
that a study on the efficacy of hearing screening was imple-
mented during the time of the data collection for the present
study at one of the major university hospital where a large
number of the participants worked. Nearly one third of the
respondents did not receive any NHS results, which was
consistent with there being no official hearing screening
program for newborns in Jordan, except at some private
centers and at the royal medical services hospitals. The re-
spondents were divided on their answers when they were
asked if they face difficulties finding places that provide
reliable audiology-related services in Jordan. This could be
related to the connection of doctorswith existing services and
private centers. The present study showed that ENT physicians
were not well-informed of hearing screening and audiological
management specifically in Jordan. This could be attributed to
a lack of communication between different health organiza-
tions and hospitals regarding hearing screening in Jordan.

While the results of the present study showed that a
majority of respondents were aware of the significance of
NHS, it also revealed a lack of knowledge in many aspects
related to hearing loss in children, including specialist refer-
ral, the best methods for hearing assessment, hearing loss
management in children and some risk factors of late-onset
hearing loss. This was consistent with other studies,12,19,22

which indicated a poor level of knowledge among different
samples of health professionals.

The limited level of knowledge could be attributed to
different reasons, including unfamiliarity of the respondents

with the newly implemented program and current practices
related to managing children with hearing loss.7,52 More-
over, it could be related to a lack of NHS-related regulations
in general,53 and in Jordan specifically. Another reason could
be the lack of training and educational courses on hearing
screening and audiological management. Even so, the main
reason could also be attributed to the low number of children
with permanent SNHL that physicians had in their practice.
Only half of the respondents in the present study dealt with
children with permanent SNHL in their practice during the
past 3 years. In addition, the lack of follow-up information
from parents of children with confirmed hearing loss was
another possible reason.19,25

The present study argued for running an educational pro-
gram for ENT physicians on hearing loss and its management
in children. Raising awareness about the procedures of NHSPs
among medical professionals in general, and specifically
among ENT specialists, is critical. It is also highly advisable
to run workshops and training sessions based on case studies
of children with hearing loss to help ENT physicians gain
practical information about hearing loss in children, and to
provide them with recent updates and advances in hearing
screening.18,25,52,53 The respondents themselves expressed
the need for more information regarding specific aspects of
audiology, such as ABR testing, acoustic reflexes and cochlear
implants. Most importantly, it is essential to implement a
hearing screening program that is aligned and governed by
international standards.

The limitations of the present study included being
based on self-reported data, where there was no way to
validate the individual answers. Respondents might also
have been influenced in their answers by peer opinions.
However, this did not seem likely to have majorly affected
the results, given the education level of the participants,
and their independent comments at the end of the ques-
tionnaire, where they expressed the need for more infor-
mation about specific aspects in audiology. Another
limitation in the study was that many participants did
not answer some of the questions, which created a consid-
erable amount of missing data especially for the informative
questions. It might be assumed that this was due to limited
knowledge of the participants about specific aspects; how-
ever, this hypothesis was untested.

Conclusion

The present study showed good overall knowledge by ENT
physicians about the importance of hearing screening and
candidacy of infants for cochlear implantation. However, it
also revealed limited knowledge in many aspects of hearing
loss testing andmanagement. This argued for the implemen-
tation of hearing screening programs, as well as educational
programs on hearing loss and related aspects, such as
hearing tests and hearing loss management in children.
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