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Article history: Background: Parental awareness about hearing loss in newborns and newborn hearing screening programs
Received 18-02-2024 are important for the early identification and intervention in children with hearing loss. Limited studies have
Accepted 19-03-2024 explored the awareness of parturient mothers towards newborn hearing loss, newborn hearing screening,
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the Indian scenario.
Materials and Methods: The current study investigated the awareness of parturient about newborn hearing

iey words: loss, newborn hearing screening facilities and its importance through a self- administered questionnaire
wareness survey. A total of 317 parturient across different clinics and hospitals in the city of Mangalore, state of

Parturient .. .

Hearing loss in Newb Karnataka participated in the survey.

R'ef lfngt 0ss 1n Newborns Results: Majority of the parturient mothers (71.29%) were aware of the probability of hearing loss among
isk factors

newborns and only 56.46% of the participants had knowledge about the risk factors for newborn hearing
loss. Only 42.58% have heard about newborn hearing screening before and 57.42% of the participants were
unaware of the hearing screening programs available in hospitals and clinics and its importance.
Conclusion: Despite of the education or socio-economic status, there exists a lack of knowledge among
parturient mothers about hearing loss in newborns and newborn hearing screening. Responses from the
current study raise concern about the need to educate the public particularly the new mothers or expecting
mothers about the newborn hearing loss, risk factors for newborn hearing loss, hearing screening programs
available in hospitals and clinics and its importance. Early identification of hearing loss in children is crucial
for the successful implementation of early hearing intervention and better prognosis.
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1. Introduction low birth weight, low APGAR scores, hyperbilirubinemia,
hypoxia, head trauma, childhood infection, exposure to
noise and ototoxicity and of all profound hearing loss were
reported to be high among children with a family history
of consanguineous marriage.>® Exposure to environmental
factors such as the noise produced by the life-supporting
equipment in the neonatal intensive care unit (NICU)
has also been reported to be a cause of hearing loss in

Hearing loss in newborns could be attributed to various
factors including pre-, peri-, and post-natal factors along
with genetic predisposition factors.! The genetic cause can
be syndromic or non - syndromic constituting about 30%
and 70% respectively of hereditary hearing loss!? Other
leading causes of hearing loss in infants include infections

like toxoplasmosis, rubella, cytomegalovirus, herpes newborns. ©
(TORCH complex infections), zika virus, prematurity, . ) .
The Joint Committee on Infant Hearing (JCIH) 2019
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with hearing loss must be identified as early as possible and
to receive appropriate intervention no later than 3-6 months
of age. The EHDI has facilitated the feasibility of Universal
Newborn Hearing Screening (UNHS) as well the advantages
of early identification and intervention of hearing loss in
children.” The use of oto-acoustic emission (OAE) tests
and automated auditory brainstem response (AABR) has
facilitated to rule out various hearing conditions including
auditory neuropathy.®

Universal newborn hearing screening has been employed
in hospitals and clinics across different countries enabling
early identification and management of hearing loss.” It has
been evidenced that UNHS programs have been successful
to some extent in preventing the effect of hearing loss
speech and language development in hearing impaired
children. 1" However, the extent to which the general
public particularly parents of newborns is aware of the
hearing loss in newborns and the newborn hearing screening
programs available across hospitals and clinics is still
questionable.

Studies have explored the awareness and attitude
of parents towards neonatal hearing loss and newborn
hearing screening programs and the responses are variable.
Inadequate knowledge among mothers as well as general
public regarding hearing loss in infants were reported*-!>-13
In contrary, good maternal knowledge about the risk factors
for hearing loss among newborns and the awareness about
the availability of treatment options for hearing loss was also
been reported with majority of the mothers expressing the
desire to test their children for hearing loss at the time of
birth and concern about the child’s hearing.'%In the same
line, optimistic attitude among parents towards the neonatal
hearing screening and hearing aids for the infants were also
been reported. !

Most of the studies in literature have highlighted
parental awareness about hearing loss in children, the
risk factors for hearing loss and the impact of hearing
loss in children. There are only limited studies that have
explored the awareness of parturient mothers towards
newborn hearing loss, newborn hearing screening programs,
as well as the facilities for early hearing screening programs
available at hospitals and clinics specifically in the Indian
scenario. Awareness among public especially the parturient
population is important for the successful implementation
of early hearing screening programs. Early identification
of hearing loss in newborns is important for the adequate
development of speech and language skills, academic
profile, socio- economic and psychological aspects, which
in turn improves the quality of life. Early identification and
intervention are the key to better prognosis.

In this light the current study focuses on investigating
the awareness of parturient about hearing loss in newborns,
newborn hearing screening program, its importance, and the
facilities for newborn hearing screening that are available in

the hospitals and across Mangalore city of the Karnataka
state, India. This helps to explore the extent to which
parturient are aware of the same and to identify the factors
contributing to awareness/lack of awareness about the same.
This will also help to design awareness programs to promote
awareness about neonatal hearing loss, newborn hearing
screening programs available in hospitals and clinics to
reach the public.

2. Materials and Methods

2.1. Ethics committee approval

The Institutional Ethics
(FMIEC/CCM/141/2021)  was
commencement of the study.

Committee  approval
taken  before the

2.2. Questionnaire

The questionnaire for the survey was framed under the
domains of 1) Awareness of hearing loss in newborns 2)
Awareness of risk factors for hearing loss in newborns
3) Awareness of newborn hearing screening programs, 4)
Awareness about the importance of early identification
and intervention in newborns and 5) Awareness about
the facilities available for newborn hearing screening. The
questionnaire for the survey was framed in English language
and was validated by five qualified professionals from
the field of Speech and Hearing and the questionnaire
was further modified incorporating the suggestions. The
final questionnaire for the survey consisted of 22 self-
administered open-ended and closed-ended questions. The
English questionnaire was translated to Kannada language
and was validated by five qualified professionals from the
field with proficiency in Kannada language to check for the
accuracy and correctness of the content.

2.3. Participants

A total of 317 parturient mothers between the age range
of 23 to 35 years who were selected using a convenient
sampling method. The participants were selected from
various obstetrics & gynaecology clinics and hospitals
across Mangalore city in the state of Karnataka, India.
Parturient who were under medication or counselling for
postpartum depression or who had experience in the field
of audiology were excluded from the study.

2.4. Methodology

An observational qualitative descriptive study design was
adopted for the survey. The questionnaire for the survey
was circulated directly to participants with their language
of choice. The participation in the survey was completely
voluntary and a written consent was taken from all the
participants after describing the need for the survey to the
participants. The participants were requested to attempt all
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the questions and provide genuine answers.

2.5. Data analysis

The responses from all the participants were subjectively
analysed for the individual completion of survey. The
incomplete responses were discarded from the analysis.
The obtained data were processed and analysed using
SPSS version 20. Descriptive statistics were used and the
responses were determined in terms of mean, standard
deviation, frequency counts and percentage scores.

3. Results

3.1. Awareness of hearing loss in newborns

The results showed that out of the 317 participants who
completed the survey, 71.29% (226 participants) were
aware that hearing loss can be present among newborns
and remaining 28.7% (91 participants) were completely
unaware of the same. 76.34% (242 participants) were
aware that hearing loss can affect the child’s speech and
language development whereas 23.66% (75 participants)
were unaware of the effect of hearing loss on the speech
and language development of the child. 76.65% (243
participants) were aware that hearing loss if present can
affect the academics, social life, and emotional wellbeing of
the child. However, 23.34% (74 participants) were unaware
about the effect.

3.2. Awareness about risk factors for hearing loss in
newborns

56.46% (179 participants) were aware that congenital
ear abnormalities and/or genetic factors could be a risk
factor for hearing loss in newborns. However, only few
participants were aware of the high-risk factors for newborn
hearing loss such as preterm birth, neonatal jaundice, low
birth weight as a cause of hearing loss in newborns. Table 1
depicts the possible risk factors for hearing loss in newborns
and the awareness of parturient about the same.

3.3. Awareness about newborn hearing screening
programs

More than half the participants; 57.42% (182 participants)
responded that they have never heard of newborn hearing
screening and the remaining 42.58% (135 participants)
reported that they heard about newborn hearing screening
before.

The participants who were aware of newborn hearing
screening programs reported that they have come across
the same through various sources like work place
(1.48%; 2 participants), being a healthcare worker/medical
professional (9.63%; 13 participants), from relatives
(5.93%; 8 participants), from prenatal classes (0.74%;

Table 1: Risk factors for hearing loss in newborns and the
awareness among parturient about the risk factors

Risk factors for hearing
loss in newborns

Alcohol consumption
Smoking

Alcohol consumption and
smoking

Medicines taken by the
mother during pregnancy
Preterm birth

Neonatal jaundice
Preterm birth and neonatal
jaundice

Low birth weight
Preterm birth, neonatal
jaundice and low birth
weight

Cleft lip/palate

Preterm birth, neonatal

Awareness among
participants about the risk
factors causing hearing loss
in newborns

24.30% (77 participants)
24.93% (79 participants)
4.74% (15 participants)

29.02% (91 participants)

32.18% (102 participants)
14.51% (46 participants)
12% (38 participants)

19.24% (60 participants)
10.09% (31 participants)

16.40% (51 participants)
8.20% (25 participants)

jaundice, low birth weight
and cleft lip/palate

Ear abnormalities

Genetic conditions

Ear abnormalities and
genetic conditions

56.78% (179 participants)
56.15% (177 participants)
40.38% (128 participants)

1 participant), through friends (5.18%; 7 participants),
through internet, advertisements and reading (2.93%; 4
participants), from hospital and doctor (74.07%; 100
participants).

Most of the participants who were aware of the newborn
hearing screening programs (94.07%; 127 participants)
were also aware that it can be done soon after birth within
the hospital and the remaining 5.93% (8 participants) were
not sure about how early hearing screening can be done
in children. Also 79.3% (107 participants) of the mothers
who were aware of the newborn hearing screening believed
that hearing screening programs could rule out hearing loss
in children as young as newborns whereas 20.70% (28
participants) did not.

Of the total participants who completed the survey,
a majority of 88.32% (280 participants) considered
identification of hearing loss at the time of birth as a
necessity and a small number of participants (11.68%;
37 participants) still did not consider it as a necessity.
Another noticeable response from the survey was that
a significant percentage, i.e.; 85.80% (272 participants)
expressed their willingness to involve their children in the
newborn hearing screening program as well as to do follow-
ups including detailed audiological evaluation if required in
case if the initial hearing screening showed a refer. However,
a small percentage of participants; 14.2% (45 participants)
expressed their unwillingness to involve their child neither
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in newborn hearing screening program nor to do further
audiological evaluation.

3.4. Awareness about the importance of early
identification and intervention

70.03% (222 participants) of the total participants agreed
to the idea that the early identification of hearing loss in
children should be followed by early intervention whereas
29.97% (95 participants) were not sure about the need for
early intervention. A significant percentage of 67.82% (215
participants) were completely unaware about the treatment
options available for children with hearing loss and 32.18%
(102 participants) knew about the various treatment options
that are available.

84.86% of the participants (269 participants) considered
hearing aids or other amplification devices acceptable if
the child has a hearing loss and rest of the 15.14% (48
participants) expressed their unwillingness for the same.

A positive response towards recommending newborn
hearing screening to their friends and family were expressed
by 94% of the participants (298 participants) and only 6%
(19 participants) were not ready to recommend newborn
hearing screening to their friends and family.

3.5. Awareness about facilities available for newborn
hearing screening

65.3% (207 participants) of participants were aware of
the facilities for newborn hearing screening that were
available in the consulting hospitals whereas 34.7% (110
participants), which is a significant percentage to be
considered, were unaware of these facilities available in
their consulting hospitals.

70% (222 participants) reported that they neither have
received any kind of counselling or awareness program from
the hospital regarding the newborn hearing screening and
facilities available nor its importance whereas few of the
participants, i.e; 29.97% (95 participants) reported that they
have received counselling or attended awareness programs
on newborn hearing screening during their consultations.

On completion of the survey, majority of the participants
(297 participants; 93.69%) disclosed that availability of
audiologist is mandatory in all the hospitals having child
care and related health programs and only 6.31% (20
participants) did not consider the availability of audiologist
as a necessity in hospitals for children and health care
programs.

4. Discussion

The aim of the current study was to investigate the the
awareness of parturient about hearing loss in newborns,
newborn hearing screening program, and facilities for
newborn hearing screening that are available in the hospitals
and across Mangalore city of the Karnataka state, India.

The responses revealed that majority of the participants
were aware that hearing loss can be present at birth and
its effect on speech and language development, academic
and social development of the child. These findings are in
line with the previous study where 51.29% of the mothers
who participated in the survey exhibited good knowledge
about the neonatal hearing loss and 90.10% of the mothers
were aware that neonatal hearing loss and speech and
language development are related.!” Another study has
reported controversial findings wherein the mothers had
lack of awareness about neonatal hearing loss but majority
of the participants were aware that speech and language
problems could be caused by hearing loss. '3 These mixed
findings with respect to the awareness about the importance
of newborn hearing screening could be attributed to various
factors including the education, economic status, parental
perception and various social factors. !

The responses with respect to the risk factors causing
hearing loss varied among the participants. Majority of the
participants were aware of some of the risk factors like
congenital ear abnormalities and/or genetic abnormalities,
medicines taken by the mother during pregnancy, preterm
birth, smoking and/or alcohol consumption as causes for
hearing loss in newborns. However, in the current survey,
other factors like toxoplasmosis, rubella, cytomegalovirus,
herpes infections, neonatal jaundice, low birth weight,
NICU admission more than 5 days, cleft left lip/palate
are known to only minor group of parturient mothers as a
major cause for neonatal hearing loss. In one of the studies,
mothers were aware of only middle ear infections, alcohol
consumption during pregnancy and ototoxicity as risk
factors '8-2! and majority of the participants were unaware
of other risk factors that can cause hearing loss such as the
NICU admission for more than 5 days, prematurity, rubella
and jaundice.?!' The lack of awareness about the risk factors
could be attributed to multiple factors like cultural beliefs or
linguistic variations, parental education or socioeconomic
factors. 19-22

Even though more than half the participants in the
current survey were aware of the newborn hearing
screening facilities available in the consulting hospitals,
majority of them had lack of awareness about newborn
hearing screening programs and its importance. Studies
have findings in tune with the current findings wherein
mothers exhibited poor knowledge about newborn hearing
screening. '%23 Educational and financial status, parental
perception and other social factors such as cultural beliefs
can contribute to the lack of awareness about newborn
hearing screening.?* In contrast, a study has also reported
that only a small percentage of mothers were aware of
the facilities available for the newborn hearing screening.?
This indicated that even though newborn hearing screening
has been made mandatory across countries, the extent to
which it has reached the general public is a matter to be
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of concern.

Despite of the lack of awareness about newborn hearing
screening as observed in the current survey, about 85.8%
of the total participants expressed their willingness to get
their child undergo newborn hearing screening and let their
child use hearings aids or any other amplification device
if hearing loss is diagnosed. However, few participants
expressed their unwillingness which could be due to socio-
economic factors or cultural beliefs'® or could be cosmetic
concerns; the fear that the child will be treated differently
by the society. Similar finding were reported in a study
where 99% of the participant mothers showed positive
response towards their desire to screen their baby soon after
birth and high acceptance of hearing aids as a preliminary
intervention option if required. 12226

5. Conclusion

The current survey demonstrates that despite of the lack of
awareness about risk factors for hearing loss in newborns,
majority of participants showed a positive response towards
getting get their child screened for hearing loss. However,
there were atleast a small number of participants who
did not want their newborn to undergo newborn hearing
screening as well as hearing aid even if required. Also,
majority of parturient who participated in the survey were
not much aware of high-risk factors like neonatal jaundice,
low birth weight, etc. as a matter of concern for the child.
The survey highlights the need for counselling sessions
for the parturient mothers during their consultations. This
will help in educating the young mothers about the
probability of hearing loss in newborns which should not
be missed, the relevance of understanding the risk factors
for hearing loss, importance of newborn hearing screening
and early intervention which will help to improve the
quality of life of the child. Awareness programs among
public particularly parturient; expecting or new mothers
regarding the risk factors for hearing loss in newborns
and the audiology services available across hospitals and
clinics would facilitate early identification of hearing loss
and intervention. Parental awareness and knowledge are
the key for successful implementation of any newborn
hearing screening program. Also, it should also be taken
into consideration that health professionals need to create
more awareness programs by considering the cultural
and religious concerns of the community that they are
working with in order to promote knowledge and awareness
among the general public regarding the importance of
newborn screening and the facilities available for the smooth
implementation of the same.

6. Source of Funding

None.

7. Conflict of Interest

None.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Nelson HD, Bougatsos C, Nygren P. Universal Newborn Hearing
Screening: Systematic Review to Update the 2001 US Preventive
Services Task Force Recommendation. Pediatrics. 2008;122(1):266—
76.

Bademci G, Cengiz FB, Foster J, Duman D, Sennaroglu L. Variations
in Multiple Syndromic Deafness Genes Mimic Non-Syndromic
Hearing Loss. Sci Rep. 2016;p. 1-6.

Alger J, Ximenes RDA, Avelino-Silva VI, Bardaji A, Mojica CH. The
Zika Virus Individual Participant Data Consortium: A Global Initiative
to Estimate the Effects of Exposure to Zika Virus during Pregnancy on
Adverse Fetal, Infant, and Child Health Outcomes. Trop Med Infect
Dis. 2020;5(4):1-9.

Paludetti G, Conti G, Nardo WD, De Corso E, Rolesi R, Picciotti
P, et al Infant Hearing Loss: From Diagnosis to Therapy
Official Report of XXI Conference of Italian Society of Pediatric
Otorhinolaryngology. Acta Otorhinolaryngol Ital. 2012;32(6):347—
70.

Vos B, Senterre C, Lagasse R, Levéque A. Courtmans, 1.
Newborn Hearing Screening Programme in Belgium: A Consensus
Recommendation on Risk Factors. BMC Pediatr. 2015;15:160.
Nathan LM, Tuomi SK, Miiller AMU, Kirsten GF. Noise Levels in a
Neonatal Intensive Care Unit in the Cape Metropole. South African J
Child Heal. 2008;2(2):50-4.

Ambrose SE, Berry LM, Walker EA, Harrison M, Oleson J, Moeller
MP. Speech Sound Production in 2-Year-Olds Who Are Hard of
Hearing. Am J Speech-Language Pathol. 2014;23(2):91-104.
Wroblewska-Seniuk KE, Dabrowski P, Szyfter W, Mazela J. Universal
Newborn Hearing Screening: Methods and Results, Obstacles, and
Benefits. Pediatr Res;2017(3):415-422.

Alsudays AM, Alharbi AA, Althunayyan FS, Alsudays AA, Alanazy
SM, Al-Wutay O, et al. Parental Knowledge and Attitudes to
Childhood Hearing Loss and Hearing Services in Qassim, Saudi

Arabia. BMC Pediatr. 2020;1:175. HorTO TTRO/STIRRT-TDI-OTRT
.
Moeller MP. Early Intervention and Language Development

in Children Who Are Deaf and Hard of Hearing.
2000:106(3):43. [OLTUTS42/pedSTU6.3243.

Itano CY, Sedey AL, Coulter DK, Mehl AL. Language of
Early- and Later-Identified Children with Hearing Loss. Pediatrics.
1998;102(5):1161-71.

Olusanya B. Early Detection of Hearing Impairment in a Developing
Country: What Options? Audiology. 2004;40(3):141-7.

Desgeorges J. Family Perceptions of Early Hearing, Detection, and
Intervention Systems: Listening to and Learning from Families. Ment
Retard Dev Disabil Res Rev. 2003;9(2):89-93.

Berardino D, Forti F, Iacona S, Orlandi E, Ambrosetti GP, Cesarani U,
et al. Public Awareness of Ear and Hearing Management as Measured
Using a Specific Questionnaire. Eur Arch Otorhinolaryngol.
2013;270(2):449-53.

Olusanya BO, Luxon LM, Wirz SL. Maternal Views on Infant Hearing
Loss in a Developing Country. Int J Pediatr Otorhinolaryngol.
2006;70(4):619-23.

Ravi R, Yerraguntla K, Gunjawate DR, Rajashekhar B, Lewis LE,
Guddattu V. Knowledge and Attitude (KA) Survey Regarding Infant
Hearing Loss in Karnataka. India Int J Pediatr Otorhinolaryngol.
2016;85:1-4.

Elbeltagy R, Bakry HM, Waly EH. Hearing Loss-Related Knowledge
and Attitude toward Neonatal Hearing Screening among Egyptian
Parents. Egypt J Otolaryngol. 2019;35:207-12.

Ayas M, Yaseen H. Knowledge and Attitudes of Parents towards
Childhood Hearing Loss and Pediatric Hearing Services in Sharjah,
United Arab Emirates. Int J Environ Res Public Health. 2021;12:6188.

Pediatrics.


http://dx.doi.org/10.1186/s12887-020-02080-2
http://dx.doi.org/10.1186/s12887-020-02080-2
http://dx.doi.org/10.1542/peds.106.3.e43

34

19.

20.

21.

22.

23.

24.

25.

26.

Zahir et al. / The Journal of Community Health Management 2024;11(1):29-34

Jatto ME, Ogunkeyede SA, Adeyemo AA, Adeagbo K, Saiki O.
Mothers’ Perspectives of Newborn Hearing Screening Programme.
Ghana Med J. 2018;52(3):158-62.

Al-Yahya K, Al-Muneef A, Al-Majed F, Alhashem F. Maternal
Knowledge and Awareness of Neonatal Hearing Loss: A Local Survey
from Saudi Arabia. Int J Med Dev Ctries. 2020;1:124-9.

Govender SM, Khan NB. Knowledge and Cultural Beliefs of Mothers
Regarding the Risk Factors of Infant Hearing Loss and Awareness of
Audiology Services. J Public Health Africa. 2017;8(1):557.
Swanepoel D, Almec N. Maternal Views on Infant Hearing Loss
and Early Intervention in a South African Community. Int J Audiol.
2008;47(1):44-8.

Luz I, Ribas A, Kozlowski L, Willig M, Berberian AP. Newborn
Hearing Screening in a Public Maternity Ward in Curitiba, Brazil:
Determining Factors for Not Retesting. Int Arch Otorhinolaryngol.
2016;20(4):300-4.

Wang X, Wu D, Zhao Y, Li D, He D. Knowledge and Attitude of
Mothers Regarding Infant Hearing Loss in Changsha. Int J Audiol.
2017;12:997-1002.

Qirjazi B, Toci E, Tushe E, Burazeri G, Roshi E. Mothers’ Perceptions
of Universal Newborn Hearing Screening in Transitional Albama
PLoS One. 2020;15(8):e0237815. Ho1:10- .
Olusanya BO, Eletu OB, Odusote O, Somefun AO Olude 0.
Early Detection of Infant Hearing Loss: Current Experiences of

Health Professionals in a Developing Country.
2006;95(10):1300-2.

Acta Paediatr.

Author biography

Sarah Zahir, Student

Greeshma Ravindran, Assistant Professor
0917-1856

https://orcid.org/0000-0002-

Aju Abraham, Associate Professor
101X

https://orcid.org/0000-0001-6090-

Pooja Pushpa Sasidharan, Assistant Professor
0002-3845-0299

https://orcid.org/0000-

Cite this article: Zahir S, Ravindran G, Abraham A, Sasidharan PP.
Awareness of hearing loss in newborns and newborn hearing screening

facilities among parturient. J Community Health Manag
2024;11(1):29-34.



http://dx.doi.org/10.1371/journal.pone.0237815
https://orcid.org/0000-0002-0917-1856
https://orcid.org/0000-0002-0917-1856
https://orcid.org/0000-0002-0917-1856
https://orcid.org/0000-0001-6090-101X
https://orcid.org/0000-0001-6090-101X
https://orcid.org/0000-0001-6090-101X
https://orcid.org/0000-0002-3845-0299
https://orcid.org/0000-0002-3845-0299
https://orcid.org/0000-0002-3845-0299

	Introduction
	Materials and Methods
	Ethics committee approval
	Questionnaire
	Participants
	Methodology
	Data analysis

	Results
	Awareness of hearing loss in newborns
	Awareness about risk factors for hearing loss in newborns
	Awareness about newborn hearing screening programs
	Awareness about the importance of early identification and intervention
	Awareness about facilities available for newborn hearing screening

	Discussion
	Conclusion
	Source of Funding
	Conflict of Interest

