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Abstract

Background: Successful audiology service delivery depends on support from the community, and agreement to
utilize hearing healthcare programs. Assessment of parents’ awareness regarding hearing loss (HL) and audiology
services is necessary for the development of suitable hearing programs for children. Previous studies reported that
early detection and intervention for hearing problems are typically strongly supported by parents. The current study
sought to evaluate parents’ knowledge and attitudes regarding childhood HL and hearing services.

Methods: A cross-sectional study conducted at five centers in Qassim region of Saudi Arabia. A self-report
questionnaire was administered to collect demographic data in addition to 31 questions regarding the knowledge
and attitudes of parents toward HL. IBM SPSS Statistics for Windows, Version 21 was used for data analysis. A p-
value cut-off point of 0.05 at 95% Cl was used to determine statistical significance. The analyses examined the
association between socio-demographic characteristics and knowledge and attitudes toward HL using chi-square
tests.

Results: Overall, participants included in this study were 243 participants. Of these, 105 (43.2%) were fathers, and
138 (56.8%) were mothers. Ages ranged from 21 to 60+ years. Assessment of the prevalence of various aspects of
knowledge and attitudes among parents toward childhood HL revealed that 103 participants (42.4%) possessed
good knowledge, while 140 participants (57.6%) possessed poor knowledge. In contrast, the attitude analysis
revealed that 224 participants (92.2%) expressed positive attitudes, while only 19 participants (07.8%) showed a
negative attitude regarding audiology services. We found a significant association between age group and
knowledge (p =0.002).

Conclusion: Most parents in our sample possessed poor knowledge regarding childhood HL. However, most
parents expressed positive attitudes regarding audiology services. The current findings suggest a need to increase
awareness among parents regarding childhood HL.

Keywords: Knowledge, Attitude, Childhood, Hearing loss, Hearing services, Saudi Arabia

* Correspondence: 331100177@qumed.org

'Otolaryngology Head and Neck Surgery Resident, Prince Sultan Military
Medical City, Riyadh, Kingdom of Saudi Arabia

Full list of author information is available at the end of the article

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12887-020-02080-2&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:331100177@qumed.org

Alsudays et al. BMC Pediatrics (2020) 20:175

Background

Audiology services depend on support from the commu-
nity, and agreement to utilize hearing healthcare pro-
grams [1]. The assessment of parents’ awareness
regarding hearing loss (HL) and audiology services is es-
sential for developing suitable and comprehensive hear-
ing programs for children [2]. Previous studies reported
that early detection and intervention for hearing prob-
lems are typically strongly supported by parents [3—6].
To ensure that children with hearing difficulties reach a
normal level of language and speech ability compared
with their healthy peers, a program called Universal
Newborn Hearing Screening (UNHS) has been imple-
mented in several countries, enabling the diagnosis and
management of hearing difficulties in early childhood
[7]. Parents’ knowledge has been found to play a crucial
role in determining the success of UNHS, and parents
with low levels of knowledge tend to have less positive
attitudes toward such programs [8]. In the past decade,
infants with permanent childhood HL were able to be
identified at an earlier stage of life due to the increased
implementation of such programs [9]. There is evidence
that these programs can substantially reduce or prevent
the impact of sensorineural HL (SNHL) on speech and
language learning [10, 11].

Many previous studies have been conducted to evalu-
ate knowledge regarding HL. First, an interview-based
study in India evaluated grandmothers’ knowledge about
HL in India. They found that most participants were
aware that HL can be congenital (63%), due to noise ex-
posure (62%) or as a result of ear discharge (61%). How-
ever, other causes were not known by more than 50% of
the participants. In addition, only 20% of participants
knew that HL can be diagnosed at birth, and only 12%
of grandmothers were aware of screening programs for
newborns [4]. In China, a study regarding infant HL was
performed with 115 mothers. Participants were aware
that environmental noise, ear discharge, and high fever
could act as predisposing factors for the development of
HL. However, the results revealed poor knowledge re-
garding jaundice, measles, and convulsion as risks for
HL. 99% of participants reported that they would screen
their babies after birth if the service was available [12].
Another study examined 100 mothers and 50 fathers,
who completed a questionnaire in in-person interviews.
The results revealed that otitis media (OM) was the best
known predisposing factor for childhood HL (94%),
followed by noise exposure (87.3%), and family history
(72.7%). Parental awareness of common childhood im-
munizations was highest compared with other public
health initiatives to prevent/reduce OM (84%), followed
by breast-feeding (76%).

Fathers had higher rates of awareness than mothers,
including OM (p = 0.038), breast-feeding (p = 0.031) and
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noise exposure (p=0.007). Almost half of the parents
tested (56%) reported the belief that supernatural curses
can cause HL. Positive support regarding screening pro-
grams for infant hearing was conveyed in most parental
responses (96%), as was support for school-based hear-
ing and ear health observations and examinations
(99.3%) [13]. Another study regarding the hearing ser-
vices showed that the attitude and practices toward
hearing services for the children were highly positive.
The acceptance of newborn hearing tests reaches 96% of
the parents, OAE accepted by 93.3, 94% of the parents
were accepting the use of hearing aids if needed and the
surgery the correct the hearing accepted by 64% of the
parents [14]. There are multiple factors that increase
parental knowledge and attitude towards hearing loss
and hearing services, which include older age group, fe-
male gender, high income, and high level of education
[15-17]. The poor knowledge of the parents can lead to
late diagnosis and treatment, so the current study is try-
ing to assess the knowledge and attitude regarding hear-
ing loss and hearing services.

Objective

The current study sought to evaluate parents’ knowledge
and attitudes regarding childhood HL and hearing
services.

Methods

A cross-sectional study was conducted at five centers in
Qassim region of Saudi Arabia. We included all parents
whose children were attending well baby and ENT
clinics between August 26th 2018 and September 6th
2018 at five medical centers. We targeted all the parents
regardless of having a child with hearing loss or not as
we want to assess the knowledge and attitude of the gen-
eral population. In addition, based on our culture and
beliefs, we assume there might be a difference between
fathers and mothers, so we compared them. The study
received ethical approval from the ministry of health in
Saudi Arabia. We administered a self-report question-
naire to collect demographic data in addition to 31 ques-
tions about the knowledge and attitudes of parents
toward HL. This questionnaire adopted from the Year
2007 Position Statement and Kaspar A study [14]. Most
risk factors included in the questionnaire adapted from
the risk indicators of Year 2007 Position Statement [18].
A pilot study was conducted to ensure clarity and con-
venience of the questions and to estimate the time
needed to fill the questionnaire.

Data analysis

SPSS version 21 was used for data analysis. A p-value
cut-off point of 0.05 at 95% CI used to determine statis-
tical significance. The analyses examined the association
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between socio-demographic characteristics and know-
ledge and attitudes toward HL using chi-square tests.

In the section of the questionnaire evaluating know-
ledge and attitudes about childhood HL presented in
Table 2, knowledge was assessed with 25 questions, and
attitudes were assessed with six questions. The response
options were “no”, “yes” and “don’t know”. Points were
allocated to the selected option, with 1 point for “yes”,
while “no” and “don’t know” were given 0 points. A final
score ranging from 0 to 25 points was calculated for
each participant in the knowledge evaluation. Based on
the final score, the level of knowledge was classified into
“poor knowledge” for scores of 0—12 points, and “good
knowledge” for scores of 13-25 points. Attitude was
scored from O to 6 points. Attitude was considered to be
negative for scores of 0-3 points and positive for scores
of 4—6 points.

Results

A total of 243 participants were included in this study.
The overall response rate of participants was 90.67%,
with complete responses to 243 of the 268 distributed
questionnaires. Of the 243 participants, 105 (43.2%) were
fathers, and 138 (56.8%) were mothers. Ages ranged
from 21 to 60+ years, with 49 participants (20.2%) in the
21-30years age group, 86 participants (35.4%) in the
31-40 years age group, 67 participants (27.6%) in the
41-50 years age group, 27 participants (11.1%) in the
51-60 years age group, and 14 participants (05.8%) in
the 60+ years age group. In addition, 45.7% of partici-
pants were university graduates, while 54.3% of partici-
pants received secondary school education or below as
shown in Table 1.

The knowledge and attitudes of parents regarding
childhood HL are shown in Table 2. Both fathers and
mothers exhibited a relatively high level of knowledge
relation to the statement “children with HL can attend
school”, followed by the statement “babies can be born
with HL”. The results revealed that the lowest level of

Table 1 Parents’ demographic data

Study variables Father Mother Overall
N (%) N (%) N (%)
(n=105) (n=138) (n =243)
Age group
-+ 21-30 12 (11.4%) 37 (26.8%) 49 (20.2%)
+31-40 28 (26.7%) 58 (42.0%) 86 (35.4%)
+41-50 41 (39.0%) 26 (18.8%) 67 (27.6%)
+ 51-60 15 (14.3%) 12 (08.7%) 27 (11.1%)
+>60 09 (08.6%) 05 (03.6%) 14 (05.8%)
Level of education
« Secondary or below 52 (49.5%) 80 (58.0%) 132 (54.3%)
- University 53 (50.5%) 58 (42.0%) 111 (45.7%)
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knowledge among both fathers and mothers was in rela-
tion to the statement “jaundice can cause HL”, followed
by “low birth weight <1500 g can cause HL.” Regarding
attitudes toward childhood audiology services, mothers
expressed more positive attitudes than the fathers in all
attitude questions.

The overall level of parental knowledge and attitudes
is shown in Table 3. The results revealed that 103 partic-
ipants (42.4%) possessed good knowledge about child-
hood HL, while 140 participants (57.6%) exhibited poor
knowledge. However, 224 participants (92.2%) expressed
positive attitudes toward childhood HL, while only 19
participants (7.8%) expressed negative attitudes.

The relationships between knowledge, attitudes, and
socio-demographic characteristics of parents are shown
in Table 4, with p-values indicating that the relationship
was statistically significant. The results revealed a signifi-
cant association between age group and knowledge (p =
0.002) but no significant relationship with attitude.

In addition, no significant relationships were found be-
tween knowledge or attitude and gender or level of
education.

Discussion

HL can be a substantial barrier to education and social
integration. Early identification and intervention for HL
can provide important benefits because hearing is critical
for learning oral communication, as well as academic
and social participation [19]. The current findings re-
vealed that both fathers and mothers possessed a rela-
tively high level of knowledge in relation to the
statement “babies can be born with HL”, followed by the
statement “head trauma can cause HL”, but possessed
the least knowledge in relation to the statement “jaun-
dice can cause HL”, followed by the statement “low birth
weight <1500 g can cause HL.” A previous study by Ravi
et al. reported that knowledge of risk factors among par-
ticipants was higher in relation to the statement “pro-
longed noise can cause HL”, while participants possessed
poor knowledge regarding the statement “drugs/medica-
tion can cause HL.” [5] In contrast, a study of knowledge
on SNHL by Kaspar and colleagues revealed that partici-
pants had better knowledge about “noise exposure” and
“family history”, but poor knowledge regarding the state-
ment “jaundice can cause HL”, followed by “delayed cry-
ing at birth can cause HL.” [14] In contrast, Sanju and
colleagues reported that, among a sample of surveyed
nurses, 70% were aware of the “harmful effect of noise
on hearing to infant” while most were not aware of the
consequences of “hyperbilirubinemia on infants hearing.”
[20] The aspects of knowledge about risk factors of HL
highlighted in previous studies differed from the results
in the current study. Moreover, the current findings sug-
gest differences in participants’ knowledge regarding HL,
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Table 2 Summary of parental knowledge and attitudes to childhood hearing loss and hearing services

Statement FATHER MOTHER
(n=105) (n=138)
YES NO Don't know YES NO Don't know
(%) (%) (%) (%) %) (%)
Knowledge: SNHL risk factors
1. Babies can be born with HL 72.4% 06.7% 21.0% 79.7% 06.5% 13.8%
2. CNS infection can cause HL 53.3% 03.8% 42.9% 55.1% 03.6% 41.3%
3. Neonatal infection can cause HL 36.2% 17.1% 46.7% 34.1% 20.3% 45.7%
4. Maternal infection can cause HL 36.2% 17.1% 46.7% 26.1% 24.6% 49.3%
5. Drugs/medications can cause HL 38.1% 20.0% 41.9% 48.6% 15.9% 35.5%
6. Radiotherapy can cause HL 324% 15.2% 524% 46.4% 16.7% 37.0%
7. Chemotherapy can cause HL 39.0% 11.4% 49.5% 333% 18.1% 48.6%
8. Jaundice can cause HL 13.3% 41.9% 44.8% 13.8% 60.1% 26.1%
9. Delayed crying at birth can cause HL 41.9% 28.6% 29.5% 34.1% 52.9% 13.0%
10. Family history can cause HL 35.2% 42.9% 21.9% 44.9% 384% 16.7%
11. Consanguineous marriage can cause HL 44.8% 37.1% 18.1% 47.8% 413% 10.9%
12. Low birth weight < 1500 g can cause HL 14.3% 34.3% 514% 18.1% 57.2% 24.6%
13. CHL/SNHL risk related 47.6% 24.8% 27.6% 32.6% 40.6% 26.8%
14. Craniofacial anomalies can cause HL 47 6% 14.3% 38.1% 49.3% 22.5% 28.3%
15. Head trauma can cause HL 71.4% 06.7% 21.9% 66.7% 13.0% 20.3%
Non-biomedical model beliefs
16. Evil spirits can cause HL 41.0% 22.9% 36.2% 384% 254% 36.2%
17. Curses can cause HL 58.1% 14.3% 27.6% 52.2% 18.8% 29.0%
Knowledge: OM and CHL risk factors
18. Ear discharge and OM can cause HL 61.0% 12.4% 26.7% 60.1% 21.7% 18.1%
19. Recurrent URTI can cause OM 42.9% 25.7% 31.4% 44.9% 38.4% 16.7%
20. Breast-feeding for first 6 months reduce/prevent OM 48.6% 16.2% 35.2% 50.7% 34.1% 15.2%
21. Smoking can predispose to OM 20.0% 40.0% 40.0% 18.1% 59.4% 22.5%
22. Routine childhood immunizations can reduce OM 49.5% 22.9% 27.6% 42.0% 28.3% 29.7%
Knowledge: Identification and intervention
23. HL can be identified soon after birth 524% 29.5% 18.1% 52.9% 34.8% 12.3%
24. Treatment for HL is available 59.0% 124% 28.6% 63.8% 14.5% 21.7%
25. Children with HL can attend school 77.1% 09.5% 13.3% 83.3% 09.4% 07.2%
Attitudes toward childhood audiology services
1. I would like my baby tested soon after birth 81.9% 13.3% 04.8% 90.6% 04.3% 05.1%
2. I would accept OAE hearing screening test for my baby 84.8% 07.6% 07.6% 94.2% 02.9% 02.9%
3. 1 would like my child tested at school 87.6% 08.6% 03.8% 94.9% 03.6% 01.4%
4. 1 would let my child use hearing aids 84.8% 09.5% 05.7% 88.4% 07.2% 04.3%
5. 1 would accept ear surgery for my child 88.6% 01.0% 10.5% 89.9% 03.6% 06.5%
6. | would like more information 88.6% 03.8% 07.6% 92.0% 06.5% 01.4%

SNHL sensorineural hearing loss, CNS central nervous system, HL hearing loss, OM otitis media, OAE oto-acoustic emission

compared with previous studies. There are no similar
studies done in the region regarding this topic which
may contribute to these discrepancies may have also
been caused by differences in the culture and believes
among the people in Saudi Arabia.

Moreover, questions about the knowledge of parents
regarding OM in the current study revealed that both fa-
thers and mothers possessed a relatively high level of
knowledge in relation to the statement that “ear dis-
charge and OM can cause HL”, whereas questions about



Alsudays et al. BMC Pediatrics (2020) 20:175

Table 3 The level of parental knowledge and attitudes

Level of knowledge and attitudes N (%)
(n=243)
Knowledge
- Good 103 (42.4%)
. Poor 140 (57.6%)
Attitude
- Positive 224 (92.2%)
+ Negative 19 (07.8%)

the identification and intervention of HL and revealed a
high level of knowledge in relation to the statement
“children with HL can attend school.” These findings are
consistent with those of previous studies conducted in
India and Solomon Island [4, 5]. Moreover, a low level
of knowledge in relation to the statement “treatment for
hearing loss is available” was also highlighted in both
studies.

Regarding the attitudes and practices of parents in re-
lation to childhood audiology services, parents typically
expressed positive attitudes in relation to the statement
“I would like my child tested at school” followed by
“more information about the service.” This finding con-
flicts with the results of previous studies in India and
Solomon island [5, 14], but further confirmed the posi-
tive attitudes of parents toward childhood audiology ser-
vices. In contrast, Sanju and colleagues reported that
40% of surveyed nurses expressed negative attitudes in
relation to the statement “HL can be identified soon
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after birth”, and 88% of nurses were unaware that some
children with hearing impairments can still hear and
speak [20].

The current study also examined the overall know-
ledge and attitudes of parents toward childhood HL, re-
vealing that 103 parents (42.4%) possessed good
knowledge, while 140 parents (57.6%) possessed poor
knowledge. However, 224 parents (92.2%) expressed
positive attitudes toward childhood audiology services,
with only 19 parents (07.8%) expressing negative atti-
tudes. To our knowledge, this is the first study to calcu-
late the overall prevalence of knowledge and attitudes
toward childhood HL in Saudi Arabia. Overall, our find-
ings revealed that most participants possessed poor
knowledge regarding childhood HL, although most
expressed positive attitudes and practices regarding the
hearing tests and audiology services.

Moreover, we also measured the relationship between
knowledge, attitudes, and socio-demographic character-
istics of parents, revealing a significant relationship be-
tween age group and knowledge level as we have found
out that people above the age of 40 years old have good
knowledge towards children hearing loss in comparison
to those who are below the age of 40 years old. To our
knowledge, this is the first study to report this
association.

Conclusion
Most parents in this study possessed poor knowledge re-
garding childhood HL, but expressed positive attitudes

Table 4 Relationship between knowledge, attitudes, and socio-demographic characteristics of parents

Factor Knowledge Attitude
Good Poor Positive Negative
N (%) N (%) N (%) N (%)
(n=103) (n =140) (n =224) (n=19)
Age group
+21-30 13 (12.6%) 36 (25.7%) 45 (20.1%) 04 (21.1%)
- 31-40 30 (29.1%) 56 (40.0%) 77 (34.4%) 09 (47.4%)
+41-50 34 (33.0%) 33 (23.6%) 63 (28.1%) 09 (47.4%)
+51-60 16 (15.5%) 11 (07.9%) 25 (11.2%) 02 (10.5%)
+>60 10 (09.7%) 04 (02.9%) 14 (06.2%) 0
P-value 0.002 * 0.671
Parents’ gender
- Father 45 (43.7%) 60 (42.9%) 93 (41.5%) 12 (63.2%)
+ Mother 58 (56.3%) 80 (57.1%) 131 (58.5%) 07 (36.8%)
P-value 0.897 0.068

Level of education

56 (54.4%)
47 (45.6%)
0.990

- Secondary school or below
« University

P-value

76 (54.3%)
64 (45.7%)

120 (53.6%)
104 (46.4%)
0.421

12 (63.2%)
07 (36.8%)

P-values were calculated using chi-square tests. *Significant at p < 0.05 level
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regarding audiology services. These findings suggest the
need to increase awareness about childhood HL among
parents.

Our main target is parents, so we will start by publish-
ing a brochure about children hearing loss and its risk
factors in hospitals, primary health care centers, schools,
and universities. Moreover, we will increase the aware-
ness of the community toward this subject by making
lots of campaigns about children hearing loss.
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