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Abstract

Background Mothers’ awareness of hearing loss, its risk factors, and available detection and intervention choices have been
well known to play an essential role in the early detection and intervention of hearing loss.

Objective To investigate the knowledge and attitude of Syrian mothers toward infant hearing loss, early identification, and
intervention.

Methods The “Maternal Views on Infant Hearing Loss” questionnaire was adapted and translated into Arabic and then
administered to 100 Syrian mothers living in different neighborhoods in Ankara within the age range of 18-68 years old.
The internal consistency for the main domains of the questionnaire was tested by Cronbach’s alpha coefficient. Descriptive
statistics and Spearman’s rank correlation coefficient were used to evaluate the responses.

Results The highest level of knowledge about the risk factors was about noise exposure (76%), while the lowest level of
knowledge was about jaundice (25%). While 98% of the mothers had a positive attitude toward early detection, 97% of them
did not mind the early intervention.

Conclusions The present findings showed the need to improve mothers’ awareness about infant hearing loss risk factors,
available detection, and intervention. Such results may help in performing programs that aim to increase awareness about
hearing loss.

Keywords Deafness - Refugees - Newborn hearing screening - Pediatrics

Significance

Different studies have been performed to study the effect of
maternal awareness on the application of newborn hearing
screening or to study the factors affecting it. These studies
were done in different geographies, but this is the first study
to be done on Syrian refugees in the host country, Turkey.
As previous studies showed that there is a need to increase
mothers’ awareness of infant hearing loss, this study shows
the need to increase refugees mothers’ awareness of infant
hearing loss.
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Introduction

Permanent hearing loss is a prevalent disorder in newborns
as the rate of permanent unilateral and bilateral hearing loss
worse than 40dB varies from 1 to 6 per 1000 (Bussé et al.,
2020). According to World Health Organization, almost
80% of people with hearing loss live in low- and middle-
income countries (WHO, 2021). Hearing loss is classified
according to its time of onset into congenital and acquired
hearing loss (Smith et al., 2005). Causes of congenital hear-
ing loss are divided into genetic and nongenetic causes
(Hosford-Dunn et al., 2007). Genetic causes can be syn-
dromic, such as Alport syndrome and Usher syndrome, or
nonsyndromic, such as mutations in the connexin 26 gene
(Rehm, 2005). Nongenetic causes of congenital hearing
loss include hypoxia, hyperbilirubinemia, ototoxic medica-
tions, very low birth weight, congenital infections such as
cytomegalovirus, neonatal herpes simplex virus infection,
rubella, syphilis, toxoplasmosis, and varicella syndrome
(Roizen, 2003). Acquired hearing loss is a late-onset hearing
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loss that has different causes, such as head trauma, noise
exposure, otitis media, meningitis, mumps, and measles
viruses (Roizen, 2003; Smith et al., 2005). Regardless of the
type of hearing loss, a significant language delay and poor
academic achievements are the main effects of hearing loss
on children (Yoshinaga-Itano et al., 1998). Although lan-
guage deprivation is highly common among children with
hearing difficulties, not all children with hearing difficulties
are affected by it to the same degree. The exposure and the
degree of access to a signed language, spoken language, or
both are adequate to boost the mastery of the first language
on a developmentally proper timetable (Hall et al., 2019).

Universal newborn hearing screening (UNHS) is a pro-
tocol being used in many countries globally. This protocol
helps with the early identification of congenital hearing loss
(Wroblewska-Seniuk et al., 2017). According to the Joint
Committee on Infant Hearing, the identification of children
with all types and degrees of hearing loss and lowering the
age at the time of diagnosis are the main goals of UNHS.
Indeed, early identification of hearing loss and early inter-
vention ensure better language development (Yoshinaga-
Itano et al., 1998).

The application of the UNHS is facing different chal-
lenges, such as lack of funds, shortages of staff, inadequate
support services, and low public awareness (Olusanya et
al., 2004). In fact, studies about the knowledge and attitude
toward infant hearing loss have been performed in differ-
ent geographical regions for different purposes. For exam-
ple, studies have been conducted to support the success of
UNHS programs by investigating maternal awareness and
attitudes toward hearing loss in the populations of Nigeria
and India (Olusanya et al., 2006; Ravi et al., 2016). Another
study was performed in Northern India to gain insights into
nurses’ knowledge and attitudes toward hearing loss in
infants (Sanju et al., 2018). While a study in southwestern
Uganda investigated factors associated with hearing aids
refusal among mothers (Seguya et al., 2021). Another study
from the Solomon Islands aimed to develop health promo-
tion activities for reducing preventable causes of congenital
hearing loss (Kaspar et al., 2017). Regarding the studies per-
formed in Arab countries, two studies have been performed
in Saudi Arabia and the United Arab Emirates to evaluate
parental knowledge and attitudes toward childhood hearing
loss (Alsudays et al., 2020; Ayas & Yaseen, 2021). These
studies show the need to increase awareness and knowledge
among parents about congenital hearing loss and UNHS,
as poor knowledge about important risk factors such as
jaundice and measles has been noticed, in addition to poor
knowledge about early intervention and identification (Olu-
sanya et al., 2006; Rajagopalan et al., 2014; Swanepoel &
Almec, 2008).
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Since 2011, the number of Syrians in Turkey has con-
tinued to increase due to the Syrian crisis. According to the
Republic of Turkey Ministry of Interior Directorate General
of Migration Management’s website, the number of Syr-
ians under temporary protection status was 3.638.104 on
23/12/2020. Difficulties such as economic concerns, safety,
food, and shelter problems that refugees face due to war and
immigration cause malnutrition and stress for the pregnant
woman, which causes impairment in fetal development
(Cikrikei et al., 2020).

Since the rate of hearing loss and the UNHS test ‘Refer’
among Syrian newborns is higher than that among Turkish
newborns, the rate of risk factors such as intensive care unit,
consanguineous marriage, congenital infection, prematurity,
low birth weight, and hyperbilirubinemia are also higher
among Syrian newborns (Kaplama et al., 2020; Yiicel et al.,
2019). Thus, there is a need to increase awareness among
Syrian mothers about infant hearing loss, its risk factors,
and how the intervention and detection process would be.

To the best of our knowledge, there are no studies about
maternal knowledge and attitudes toward hearing loss
among Syrian refugees. This cross-sectional study aims to
investigate the views of Syrian mothers in Ankara-Turkey
on infant hearing loss and their attitudes toward early iden-
tification and intervention to help develop programs for
increasing awareness of hearing loss.

Materials and Methods

Ethics approval was obtained on 30/03/2021 from Hacettepe
University Non-Interventional Clinical Research Ethics
Committee with the registration number of GO 21/70.

Subjects

This survey-based study was conducted among 100 Syr-
ian mothers who lived in Ankara/Turkey. Participants were
reached by visiting the neighborhoods in Ankara with a high
Syrian population. To be included in the study, the mother
had to be Syrian, older than 18 years, came to Turkey after
2011, resided in Ankara, and spoke Arabic as the native lan-
guage. Participation in this study was voluntary. The mother
was excluded from the study if she refused voluntary par-
ticipation or did not meet any of the inclusion criteria. The
participants’ demographic information is given in Table 1.

Questionnaire
The “Maternal views on infant hearing loss” questionnaire

developed by Olusanya et al., (2006) was adapted and trans-
lated into Arabic after obtaining permission from Bolajoko
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Table 1 Participants’ demographic information

Item Percentage
Age range

18-20 8
21-30 18
3140 38
41-50 24
51-60 10
61-70 2
Total 100
Age at marriage

<18 52
>=18 48
Total 100
Education level

Don’t know to write and read 9
Elementary school 60
Middle school 19
High school 8
University 4
Total 100
Number of children

<3 36
>3 64
Total 100

0. Olusanya. At the beginning, the forward translation from
English to Arabic was performed by an Arabic native trans-
lator, then the translation was reviewed by another native
Arabic speaker. Following the backward translation from
Arabic to English by another high proficient Arabic Eng-
lish translator, the translated questionnaire was compared
with the original one, cognitive interviews were performed,
and the translation was approved to be appropriate to use.
The adapted questionnaire consisted of three parts and 25
questions. Ten questions aimed to collect demographic and
socioeconomic information, and 12 questions in the knowl-
edge part aimed to measure the knowledge about hearing
loss risk factors and detection. Finally, the last part con-
tained 3 questions about attitudes toward early detection
and intervention.

Procedure

The interviews were conducted by two native Arabic speak-
ers. Face-to-face interviews were conducted in the neigh-
borhoods for 1 month, from June 2021 to July 2021. The
study aims were explained to the participants, and they were
given a phone number to contact if they had any questions
about the study. The interviewers documented the partici-
pants’ consent and responses by using Google Forms.

Statistical Analysis

Each of the responses was evaluated with the following
scores: no = 1; not sure =2; yes =3, for the purpose of analy-
sis. Statistical Package for Social Sciences (SPSS version
23) for Mac was used for data analysis. The data distribu-
tion was statistically tested by the Shapiro-Wilk test which
showed that data were abnormally distributed, wherefore,
nonparametric statistical tests were used. Descriptive statis-
tics were performed to incorporate frequency distributions,
medians, and quartiles. Possible associations between moth-
ers’ demographic profiles and their responses were explored
by Spearman’s rank correlation coefficient. Only statisti-
cally significant correlations were reported in the results.
For statistical significance, p<.05 was used as a cutoff. To
test the internal consistency of the questionnaire, Cron-
bach’s analysis was applied.

Results

The present outcomes showed that 70% of the mothers were
aware that hearing loss could be congenital. Concerning
the knowledge of risk factors, the highest scores were for
prolonged noise exposure (76%), high fever (67%), and ear
discharge (66%). On the other hand, the lowest knowledge
scores were for jaundice (25%), convulsion (32%), native
medicine (34%), and measles (36%).

Regarding knowledge about identification and interven-
tion, while 74% of the mothers believed that hearing loss
identification was possible soon after birth, 14% of them
did not. However, only 54% of them were aware that early
intervention was possible.

With regard to attitude, almost all mothers had a positive
attitude toward detection and intervention, as 98% of moth-
ers wanted their child to be tested right after birth, and 97%
of them did not mind using the hearing aids if necessary.
However, providing hearing aids at no cost did not change
this percentage. Table 2 summarizes the survey results and
percentiles, while Fig. 1 shows the participants’ knowledge
regarding the risk factors.

The education level of the mothers showed that 9%
(n=9) of the mothers were not educated at all, 60% (n=60)
of them were educated to elementary school, 19% (n=19)
of them were educated to middle school, 8% (n=8) of them
were educated to high school, and 4% (n=4) were educated
to university. Moderate positive correlations were found
between the education level and each of the statements
“Babies can be born with hearing loss” (r=.242, p=.015),
“Prolonged noise exposure can cause hearing loss” (r=.260,
p=.009), and “Detection is possible soon after birth”
(r=.303, p=.002). Additionally, a correlation was found
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Table 2 Participants’ answers to the survey questions

Percentage of responses (n=100)

Percentiles

Questions No Not sure Yes Median 25th 75th
Knowledge

Babies can be born with HL 21 9 70 3 2 3
High fever can cause HL 16 17 67 3 2 3
Measles can cause HL 30 34 36 2 1 3
Ear discharge can cause HL 20 14 66 3 2 3
Convulsion can cause HL 30 38 32 2 1 3
Drugs can cause HL 24 30 46 2 2 3
Native medicine can cause HL 32 34 34 2 1 3
Prolonged noise exposure can cause HL 14 10 76 2 3 3
Jaundice can cause HL 42 33 25 3 1 2.8
Delay in crying at birth can cause HL 24 32 44 2 2 3
Detection is possible soon after birth 14 12 74 3 2 3
Hearing impaired children can still hear & speak 37 9 54 3 1 3
Attitude

Would like baby tested after birth 2 0 98 3 3 3
Would use hearing aids 1 2 97 3 3 3
Would use hearing aids if provided at no cost 1 2 97 3 3 3

HL: Hearing loss. Right side of the table shows the Median, 25th, and 75th percentiles for the score of each question

No ' Notsure [Yes

Delay in crying at birth can cause HL 24 32 44
Jaundice can cause HL @ 33 25
Prolonged noise exposure can cause HL 14 10 76
Native medicine can cause HL 2 34 34
Drugs can cause HL 2 30 46
Convulsion can cause HL 30 38 32
Ear discharge can cause HL 20 14 66
Measles can cause HL 30 34 36
High fever can cause HL 16 17 67
Babies can be born with HL 21 9 70

0 20 40 60 80 100

Fig. 1 Participants’ responses to risk factors

between the “Do you have children born in Turkey” demo-
graphic question and the “Detection is possible soon after
birth” statement (r=.381, p=.001). Regarding the ques-
tion of hearing loss cases in the family, one of the mothers
reported having a hearing loss, 2 mothers reported having
children with hearing loss, and 5 mothers reported having
family members with hearing loss. The Cronbach’s alpha
coefficient was 0.733 for knowledge and 0.741 for attitude,
meaning that the internal consistency of the questionnaire
was acceptable.

Discussion
This study investigated the knowledge and attitude of Syr-

ian mothers in Ankara toward infant hearing loss. The pres-
ent results showed that there was a good level of knowledge
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about hearing loss and its risk factors among Syrian mothers
in Ankara.

Of the participants, 70% were aware that hearing loss
could be congenital, which was explained by the answer
“Yes” to the “Babies can be born with hearing loss” state-
ment. Such results were consistent with studies by Wang
et al., (2017), Alsudays et al., (2020), and Olusanya et al.,
(2006), as the knowledge about the congenital hearing loss
was high in their studies but was contradictory to the results
of Ayas & Yaseen (2021), Kaspar et al., (2017) and Ravi et
al., (2016), as the awareness about congenital hearing loss
was low. Such inconsistencies might be due to educational
levels, as a statistically significant correlation was found
between the educational level and this statement in the pres-
ent study (r=.242, p=.015). Additionally, differences in
study regions, populations, and cultural beliefs might have
affected the results.

The highest positive response toward the risk factors in
our study was for prolonged noise exposure, as 76% of par-
ticipants answered with “yes” to the “Prolonged noise expo-
sure can cause hearing loss” statement. Such findings might
be related to the education level, as a significant correlation
was found between this statement and the education level
(r=.260, p=.009). Furthermore, mothers’ experience with
noise exposure during the war might have had its effect too,
as some mothers reported that they had relatives who lost
their hearing due to explosions. This result was consistent
with the study by Wang et al., (2017) conducted in China,
showing that the highest awareness among participants was
for prolonged noise exposure. The authors explained their
results by the effort that the government and media carried
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out, such as the promulgation of the Law of the People’s
Republic of China on the Prevention and Control of Envi-
ronmental Noise Pollution in 1996. In contrast, the low-
est awareness among participants in the present study was
toward jaundice, as only 25% of the mothers answered with
“yes” to the “Jaundice can cause hearing loss” statement.
Wang et al., (2017) and Alsudays et al., (2020) reported
a similar result, as the participants had the lowest aware-
ness toward jaundice, and this was a surprising finding
since jaundice is well known to be very frequent in infants.
However, this might be due to the misconception that jaun-
dice would be normal in infancy regardless of its severity
(Seguya et al., 2021).

Regarding ear discharge, our findings were consistent
with Kaspar et al., (2017), Ayas & Yaseen (2021), Wang et
al., (2017), Swanepoel & Almec (2008), Olusanya et al.,
(2006), and Alsudays et al., (2020), as a high percentage
of mothers answered “yes” to the statement “Ear discharge
can cause hearing loss”. These results were probably due
to the high prevalence of otitis media with effusion in the
developing countries, which lends ear discharge as a known
cause of hearing loss (Olusanya et al., 2006). Similar to ear
discharge, high fever was also highly recognized as a risk
factor among mothers in the present study, which agreed
with Wang et al., (2017) and Olusanya et al., (2006), but
it was less frequently identified by mothers in other coun-
tries, such as the United Arab Emirates and Solomon Islands
(Ayas & Yaseen, 2021; Swanepoel & Almec, 2008). Simi-
lar to the study by Wang et al., (2017), the reason for this
high knowledge in the present study might be because of
social knowledge. In Syrian society, “high fever can cause
brain damage” has been a popular saying, as in the Chinese
population.

Indeed, for other risk factors (drugs, convulsions,
asphyxia, native medicine, and measles), the knowledge
was poor to some extent, as the percentage of knowledge
for these risk factors was 46%, 32%, 44%, 34%, and 36%,
respectively. The maternal knowledge about the ototoxicity
effect of drugs in previous studies Olusanya et al., (2006),
Seguya et al., (2021), and Ravi et al., (2016), was compa-
rable with the present results but surprisingly was different
from Kaspar et al., (2017), while the percentage of positive
answers was 43.3%. The author considered it to be good
knowledge and attributed it to the quinine-based malaria
treatment, which caused ototoxicity. With respect to mea-
sles, contradictory results were reported in previous stud-
ies; for example, in the study by Olusanya et al., (2006),
where the study was performed in Nigeria, a high level of
knowledge was reported by mothers about measles as a risk
factor for hearing loss. Additionally, in Seguya et al., (2021)
where the study was performed in Uganda, a high level of
knowledge was detected for measles. In contrast, in Wang

et al., (2017) and Swanepoel & Almec (2008), where these
studies were performed in China and South Africa, respec-
tively, the knowledge of measles was poor, similar to the
present results. The reason for this difference was attributed
to the well-established immunization program in Nigeria,
which aided parental knowledge of various diseases, and to
the high prevalence of measles in many communities that
made them aware of it (Olusanya et al., 2006). The poor
knowledge about the other risk factors might be a result of
the shortage of education given to mothers during antenatal
care (Swanepoel & Almec, 2008).

Regarding mothers’ knowledge of early detection and
intervention, the present findings revealed a good level, as
74% answered with “yes” to the “Detection is possible soon
after birth” statement, while only 54% answered with “yes”
to the “Hearing impaired children can still hear & speak”
statement, however, many mothers assured that only when
the intervention been done in appropriate time, hearing and
speaking might be developed. Indeed, not all deaf and hard
of hearing children may have the access to the spoken lan-
guage, in this condition the sign language is a choice. Fur-
thermore, children who are exposed to sign language during
infancy can develop age-expected vocabulary skills, also,
early visual language experience affected children’s letter-
writing skills and supported literacy development (Caselli
et al., 2021; Wilbur, 2000). These results were in line with
Wang et al., (2017) and Swanepoel & Almec (2008), but
the percentages were higher than those in Alsudays et al.,
(2020) and Ayas & Yaseen (2021). Such differences might
be caused by the lack of programs that might increase
community awareness among mothers, as Ayas & Yaseen
(2021) explained. Additionally, education level might have
affected this, as a statistically significant correlation was
found between the responses to the “detection is possible
soon after birth” statement and the education level (r=.303,
p=.002). Furthermore, another correlation was found
between the same statement and the demographic question
“Do you have children born in Turkey?” (r=.381, p=.001),
which might have explained that the mothers’ knowledge
of this statement improved by their experience as newborn
hearing screening has been applied in Turkey.

Almost all mothers in this study had an overwhelm-
ingly positive attitude toward early detection and interven-
tion, as 98% of them positively answered the “would like
baby tested after birth” question, and 97% of them reported
that their child would use hearing aids if needed. Further-
more, providing hearing aids at no cost did not change this
percentage. Similar results were reported in other studies
despite the difference in region and culture (Alsudays et al.,
2020; Olusanya et al., 2006; Swanepoel & Almec, 2008;
Wang et al., 2017). In contrast, a study from India reported
that the percentage of positive attitudes toward hearing aid
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usage was only 54.3%, which might be a result of the social
stigma correlated with hearing aid use (Ravi et al., 2016).

Despite the presence of some statistically significant
correlations between responses and demographic informa-
tion, we assumed that having a larger sample might have
improved these correlations. More specifically, the effects
of education level on the awareness could be clearer if there
was a larger number of educated mothers, but in this study,
most of the mothers had low education level.

While conducting this study, several limitations were
faced due to the COVID-19 pandemic. The interview
should have been done in the open air and kept short. Oth-
erwise, more detailed information or data could have been
collected. Another limitation was the fear of some refugees
talking with the researchers, which made the number of the
present sample smaller than targeted. Furthermore, most of
the participants were from the same city in Syria, so further
studies with a more diverse sample in a larger population
are believed to be needed. It would also be good to examine
the relationship between the level of mothers’ knowledge
and the development of children in future studies. Evaluat-
ing knowledge with a single short questionnaire is the pri-
mary limitation. Despite this limitation, valuable data were
presented in this population. Moreover, having no informa-
tion about mothers’ or family members’ hearing loss type,
degree and causes is thought to be an important limitations
of the present study. However, the present study in Syrian
mothers is a first attempt towards understanding their aware-
ness of infant hearing loss, its symptoms, and risk factors.
Syrian refugees may still be in a period of integration to a
country other than their motherland and they may still have
difficulties to have access to social rights such as newborn
hearing screening programs. Research for their awareness
may strongly support their access to early detection of hear-
ing loss as well as to efficient intervention methods such as
hearing aids or cochlear implants.

Despite the good knowledge level of some risk fac-
tors, the present results ensured that there was a need to
increase refugees’ awareness about hearing loss, its risk fac-
tors, available early intervention and detection procedures
through well-planned programs, or by providing brochures
in the most visited healthcare centers.

Conclusions

Mothers’ responses to the Arabic version of “The Mater-
nal Views on Infant Hearing Loss” questionnaire in this
study reveal good knowledge about hearing loss and its
risk factors in infants, with an excellent attitude toward
early detection and intervention. However, there is still a
need to increase the knowledge about other widespread risk
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factors. Increasing awareness could be done through orga-
nizing programs in partnership with governmental and non-
governmental organizations that care about refugees or by
supplying maternal care centers with appropriate brochures
about hearing loss.
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