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ABSTRACT

Background: Late detection of permanent congenital and early and onset-hearing loss (PCEHL) severely affects
linguistic, cognitive, and educational development in children. Routine newborn hearing screening (NHS) has
provided opportunities for children under the DHH category to be identified shortly after birth. Pediatricians
have the biggest role in undertaking the assessment and physical interventions on hearing among newborns.
Methods: For this study, the participants who took part in the survey were Saudi pediatricians. The study design
was based on a cross-sectional approach where convenience sampling was adopted as a technique for data
collection. Questionnaires were used as the only tool for data collection. Results: From the study, the majority of
respondents were male, registering up to 57.9%. From the survey, documenting the state of the NHS program in
Saudi Arabia, it turns out that it is important to have a typical screening protocol, regarding the working national
policy. Up to 47.7% of the respondents replied that hearing screening instigates parental concern and anxiety,
contradicting other studies that assert the opposite. The respondents, however, articulated concerns about
requiring additional information on some of the particular details that are related to NHS. However, majority of
them (44.4%) were confident in explaining the process to the parents of the newborns. Conclusion: The study can
be seen to shed light on the attitudes, existing knowledge, and practice levels amongst pediatricians in Saudi
Arabia. It shows that any NHS program is considered profitable if timely and appropriate referrals can be made
to ensure follow-ups.
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Late detection of permanent congenital and early and onset-hearing loss (PCEHL) severely affects linguistic,
cognitive, and educational development in children. Routine newborn hearing screening (NHS) has provided
opportunities for children under the DHH category to be identified shortly after birth. However, such programs
have largely been implemented in developed countries, including the US, UK, and Canada. Since newborn hearing
(NHS) allows for most PCEHL to be detected early for optimal interventions, its prospects for implementation
are being considered in developing countries. The significance of hearing testing should not, however, be pegged
on the prevalence rates of babies born with hearing problems. The key is to ensure that all babies born with hearing
impairments are identified as soon as they are delivered. In language development, communication is central to
effective progress as it determines how the baby perceives things in his/her environment [1, 2].

Hearing loss is defined as significant if it occurs to the degree that compromises normal language and speech
development. Moderate bilateral permanent hearing loss (less than 40 dB) in children can affect speech
acquisition, language explosion, and cognitive development [3]. The latter further compromises social, emotional
development, and academics with consequential high costs to society [4-6]. Other studies indicate that even
children with mild or unilateral permanent hearing loss face difficulties with speech, language, and psycho-social
development [5-8]. For children, the years 0-5 is viewed as critical to language development.

The hearing screening process is a simple yet important process that has a huge implication in the development
process of the child throughout his/her life [3]. The process is critical to establishing whether a newborn baby is
deaf or faces difficulty with regard to hearing. Babies have unique forms of communicating with their
environment, some of which are misleading and could lead to inaccurate conclusions [4]. For instance, response
to noise among babies is usually observed in the form of head-turning. However, it is possible for babies that are
face difficulty in hearing to respond to this basic form of hearing test equally. As such, it is only through a hearing
screening test that an accurate assessment can be made on the level of hearing in a baby.

From a practice-based perspective, most children that are born in hospitals today are subjected to hearing
screening tests [1, 9]. In leading globalized nations such as the United States of America, more than 98% of all
newborn babies are subjected to hearing screening [10]. The usage of hearing screening across hospitals
throughout the world could be subject to the level of technology deployed. Hearing screening is a common practice
in Middle East countries such as Saudi Arabia [11]. The spread and practice of hearing screening in most hospitals
are attributed to the relative ease of implementation of the screening technologies [5]. The two methods
(Automated Auditory Brainstem Response (AABR) and Otoacoustic Emissions (OAE)) that are commonly used
in the hearing screening are simple and easy to use. For both methods, the screening takes a shorter duration of
time ranging between 5 to minutes. The process, however, requires the baby to be in a still position or sleeping in
bed.

The purpose of this study is to assess the current levels of knowledge, attitude, and practices of Saudi pediatricians
towards newborns hearing screening. The introductory section of the paper has emphasized the significance of
hearing screening in all newborn babies. However, the process of hearing screening is largely a multidimensional
area that requires the cooperation of healthcare professionals including nurses, pediatricians and mothers. Also,
technological know-how should be fully executed by experienced personnel. Given these interactions, the parties
must be fully equipped with the necessary knowledge and attitude towards newborn hearing screening. A
combination of effective knowledge and attitudes towards newborn hearing provides positive interventions for
addressing hearing concerns among children at an early age.

In Saudi Arabia, several studies carried out on hearing screening have focused on the interventions used and their
level of effectiveness [6]. With regards to persons that are directly concerned with hearing among babies, some
studies have assessed the attitudes and knowledge levels among mothers. According to some studies, the
acceptance rate among mothers for newborn hearing screening is generally high. However, there is a need for the
medical community to create more awareness among mothers on the significance of newborn hearing screening
[5]. A separate study suggested that the absence of early hearing detection services in certain hospitals was a
major barrier to early treatment interventions [7]. Focused research exploring the current levels of knowledge,
attitude and practices of Saudi pediatricians towards newborn hearing screening is limited [6]. Pediatricians are
central to the process of hearing screening, given the fact that they are the qualified personnel that assesses and
diagnoses the level of hearing in a newborn baby [8, 12,13]. A demonstration of solid knowledge and attitudes by
pediatricians towards newborn hearing screening would indicate a positive correlation with regards to the long-
term development of a child [14].
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MATERIALS AND METHODS

Participants

For this study, the participants who took part in the survey were extracted from 13 regions, 17 cities, and 54
hospitals in the Kingdom of Saudi Arabia. All the participants were Saudi pediatricians working in hospitals that
offer a residency training program. In total, 216 Saudi pediatricians were involved in the study. Given the wide
scope of the area from which the participants were extracted, the study was presented with a significant pool of
pediatricians from which data could be collected. The total number of participants involved in the study were thus
adequate to conduct reliable scientific research. As opposed to many studies that collect data and information on
such research studies from all medical staff, this study restricted its data collection to pediatricians only. This
choice was informed by the need to collect qualitative and objective data from hospital staff that were mostly
concerned with the diagnosis and hearing screening among newborn babies. The experience of the pediatricians
that were involved in the study was not restricted to any duration of practice.

Study Design

The study design for this research work was based on a cross-sectional approach where convenience sampling
was adopted as a technique for data collection. The overall structure of the research was simple, with
questionnaires used as the only tool for data collection. Further, the questionnaires were printed in hard copy
before being issued to the 216 pediatricians to respond to the survey questions. The timing for the survey questions
was also designed with a view of the daily practical schedules of pediatricians. As such, the pediatricians were
required to respond to the survey questions during morning periods after their daily morning meetings.

Materials

Questionnaires were used as the only tool for data collection. Despite using one means of collecting survey data,
the survey questions were structured such that the responses of participants would be comprehensive and specific
to the needs of the research work. In order to ensure that the research questionnaire is commensurate with all the
expected outcomes for qualitative analysis, reference was made to a questionnaire that had been adopted for a
previous study [3]. The purpose of that previous study was similar to the purpose of this study, except for the
difference in the physical locations in which the surveys were undertaken. For that previous research work, the
questionnaire had been resulted in qualitative outcomes in the Indian case study. With the modification of some
survey questions to suit the context of the respondents, the questionnaire was expected to yield similar outcomes.
An important aspect of the questionnaire was the content. The questionnaire was generally structured into four
parts: demographic characteristics of the pediatricians, existing knowledge levels about UNHS among
pediatricians, attitudes and practices about UNHS among pediatricians, and responses on the need for having
information on different aspects related to permanent hearing loss in children.

Statistical Analysis

Statistical analysis was also carried out by the use of simple analytical tools in Microsoft Excel. Initially, the raw
data collected on all the four parameters from across the 216 participants were needed in Microsoft Excel sheets.
A comparison-based analysis was then carried out to establish the interrelationships between knowledge and
attitude levels among pediatricians towards newborn hearing screening. For ease of illustrating, the existing
interrelationships in the data and information collected from the participants, graphs and charts were used as
analytical tools.

RESULTS

Table 1: Demographic characteristics of the pediatricians

Characteristics n (%)
Male 125 (57.9)
Gender Female 91 (42.1)
Non-teaching hospital 86 (39.8)
Work Setting University Hospital 130 (60.2)
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Consultant 56 (25.9)
Profession Resident 89 (41.2)
Specialist 71 (32.9)

Table 2: Existing knowledge levels about UNHS among pediatricians
Percentage of

Question Responses respondents (%)
Somewhat not familiar 20.8
How familiar are yous\(l:\;letznrilﬁ\;\;born & infant hearing Not familiar 176
Somewhat familiar 250
Familiar 194
Very familiar 17.1
No 23.1
Does your hospital havg a universal newborn hearing Unsure 38.9
screening program?
Yes 38.0
1-8 weeks postnatal 17.1

In your opinion, what would be the ideal time to teach
families about newborn screening and remind them about Both pre and postnatal 45.8
the importance of follow-up?

Prenatal 37.0

No 18.5

Did your tral_nlng prep_are you adequately to meet the needs Unsure 356
of infants with permanent hearing loss?

Yes 45.8

Table 3: Attitudes and practices about UNHS among pediatricians

Question Responses Percentage of
respondents (%)
Attitudes among pediatricians
Very unimportant 19.9
ngewhat 20.4
unimportant
How important do you think it is to screen all newborns for Unsure 997
HL?
Somewhat important 19.0
Very important 18.1
No 17.6
Do you think hearmg screening causes parents excessive Unsure 347
anxiety and/or concern?
yes 47.7
No 24.1
Do you believe that unlversal_newborns hearing screening is Unsure 384
worth its cost?

yes 37.5
Not confident 17.1

How confident are you that you could explain the newborn
hearing screening program to parents who have questions Unsure 16.2

about their infants’ results?
Somewhat confident 22.2
Very confident 44.4
Practices among pediatricians
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program to parents who have questions about their infants’

results? No 36.1

Yes 63.9

Table 4: Cross Tabulation Between The Familiarity With Newborn & Infant Hearing Screening And
Confidence In Explaining The Newborn Hearing Screening Process To Parents Who Have Questions
About Their Infants’ Results

Confidence in explaining the newborn hearing screening process
to parents who have questions about their infants’ results
Not confident| Unsure | Somewhat confident | Very confident
Count 4 12 10 19
Somewhat not familiar | Expected Count 7.7 7.3 10.0 20.0
Count 10 7 5 16
Not familiar Expected Count 6.5 6.2 8.4 16.9
Count 10 10 10 24
Somewhat familiar Expected Count 9.3 8.8 12.0 24.0
Count 8 6 11 17
Familiar Expected Count 7.2 6.8 9.3 18.7
Count 5 0 12 20
Very familiar Expected Count 6.3 6.0 8.2 16.4

Table 5: Chi-Square Tests Results For The Association Between The Familiarity With Newborn
Hearing Screening And Confidence In Explaining The Newborn Hearing Screening Process To
Parents With Questions About Their Infants’ Results

Value Degrees of freedom p-value
Pearson Chi-Square 18.3002 12 107
Likelihood Ratio 23.908 12 .021
N of Valid Cases 216
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 6.00.

Table 6: Symmetric Measures In The Association Between The Familiarity With Newborn Hearing
Screening And Confidence In Explaining The Newborn Hearing Screening Process To Parents With
Questions About Their Infants’ Results

Value p-value
Phi 291 107
Nominal by Nominal Cramer's V .168 107
N of Valid Cases 216

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

DISCUSSION

Although universal newborn hearing screening has been founded in various nations, Saudi Arabia still has a
scattered and isolated form of implementation of the program. With pediatricians acting as primary healthcare
givers, parents are obliged to visit them for any difficulty with the heath of their infants. As a result, pediatricians
are always seen to play an important role in the program of hearing and screening, offering referrals, and ensuring
applicable intervention as well as follow-up [10]. Without a national policy, the context of the implementation of
the program in Saudi Arabia, it is appropriate to look at the attitudes and practices of pediatricians as well as the
existing knowledge among the professionals.

From Table 1 above, it can be seen that many respondents were male, registering up to 57.9%. Over 60% of the
respondents worked in University hospitals while the remaining worked in non-teaching hospitals. On the other
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hand, up to 41.2% of the respondents were resident professionals, with 32.9% being specialists, and the remaining
25.9% being consultants. The increased interest could drive the most probable reason for the majority of
respondents to work in university hospitals among the group to take part in research pursuits as a part of the work
outline [3].

Evaluating existing knowledge about NHS

From the survey to record the state of the NHS program in Saudi Arabia, it turns out that it is important to have a
typical screening protocol, regarding the working national policy [1, 9, 10, 15]. From the results, it can be seen
that up to 45.8% of the pediatricians considered counseling families with newborn screening and reminded them
of the importance of follow-up at both pre and postnatal stages. According to the position statement of the Joint
Committee of Infant Hearing, the rule of 1-3-6 is most applicable in the counseling process. The assessment
provides that the screening should be done by one month, diagnosis by three months and intervention is made by
six months of age [12]. In the present study, pediatricians seem to be aware of the rule, with the 45.8% responding
that more testing should be conducted before three months, especially for newborns that fail the first screening

2.

Attitudes and practices regarding NHS

Despite the lack of particular knowledge and training about NHS, pediatricians in the study demonstrated an
attitude that was overall negative towards screening [4, 5, 11]. Up to 47.7% of the respondents replied that hearing
screening leads to parental concern and anxiety, contradicting other studies that assert the opposite. It also fails to
support current literature amongst parents, which asserts that NHS does not result in anxiety. The respondents,
however, expressed fears about requiring additional information on some of the particular details that are
associated with NHS. However, majority of them (44.4%) were confident in explaining the process to the parents
of the newborns.

Test of association

From the test of association between familiarity with newborn hearing screening and the confidence in explaining
the newborn hearing screening process to parents with questions about their newborns’ results, it can be seen that
the expected count is not similar to the observed value in all the cases. The chi-square test performed is, thereby,
used to determine whether the observed values and the expected counts are different enough for the association
to be significant. From Table 5, it can be seen that there are 0% of cells with expected counts of less than five,
indicating that the chi-square test assumptions are not violated. The results further indicate a chi-square value of
18.3, with a p-value of 0.107. The p-value is greater than the alpha level of significance, given as 0.05. It therefore
means that we fail to reject the null hypothesis that there is no significant association between familiarity with
newborn hearing screening and the confidence in explaining the newborn hearing screening process to parents
with questions about their newborns’ results. From the Crammer’s V value, it can be deduced that the familiarity
with newborn hearing screening has a small to moderate effect on confidence in explaining the newborn hearing
screening process to parents with questions about their newborns’ results. However, the p-value which is
calculated to be greater than the alpha level of significance, indicates that the assertion is not significant.

CONCLUSION

In conclusion, the study can be seen to shed light on the attitudes, existing knowledge, and practice levels among
pediatricians in Saudi Arabia. Although the pediatricians were seen to show more knowledge and attitudes
regarding the need for NHS, it was possible to cite certain gaps. This study helps to highlight the critical role that
pediatricians play in ensuring that screening and adequate intervention is done. It is further required that awareness
programs based on NHS exclusively be considered as important to early hearing intervention and detection.
Previous studies have shown that the move to consider awareness programs can ensure that there is active
participation or pediatricians in helping the overall success of the NHS program. Any NHS program is considered
successful if timely and appropriate referrals can be made to ensure follow-ups. The present study can be seen to
show that interest in ensuring the screening of all infants, as well as referral for services are essential for the
program.
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