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Abstract

with congenital SNHL.

implantation performance of such patients.

Aim: Evaluate the impact of the SES of the family on the time of presentation, diagnosis, hearing aid fitting, and decision for CI in children

Material and Methods: Retrospective cross- sectional study on 221 Patients with SNHL. using convenient sampling technique, we include
all patients who presented to CI committee and fulfilled our inclusion and exclusion criteria

Results: The results of the analysis revealed that low SES group showed delayed presentation to the hospital for audiological testing and
hearing aid fitting, as well as to the CI committee discussion compared to the average and good SES groups (p <0.05).

Conclusion: Even in government (free of charge) hospitals, low SES might delay seeking implant surgery, thereby affecting the post

Keywords: Socioeconomic Status; Sensorineural Hearing loss (SNHL); Cochlear Implant (CI); Delayed Presentation; Deafness

Abbrevations: SNHL: Sensorineural Hearing Loss; CI: Cochlear Implants; SES: Socioeconomic Status IRB: Institutional Research Board; SPSS:
Statistical Package for Social Sciences; JCIH: Joint Committee on Infant Hearing; IRB: Institutional Research Board

Introduction

The incidence of sensorineural hearingloss (SNHL) in children
is approximately 1 in 1,000 worldwide. An early diagnosis of
congenital hearing loss is crucial to avoid speech and language
delay [1]. Digital hearing aids and cochlear implants (CI) have
been reported to help attain functional hearing in many deaf
children [2,3]. CI is an effective tool that enables deaf children
to develop communication skills and improve auditory-oral
performance and is beneficial for higher academic achievement
and quality of life [1,4,5]. Socioeconomic status (SES) is widely
considered to be one of the main determinants of the quality of
health [6]. Despite the high SNHL prevalence among children
from low SES families, studies have shown that deaf child from
high SES families are more likely to receive CI than are children
from low SES families [1,7]. Furthermore, other studies have
suggested that high SES parents tend to be more self-efficient and
capable of providing the optimal care for their children with SNHL

[6,8,9]. On the other hand, high SES children tend to have lower
complication rates compared to low SES children. Moreover, low
SES families tend to be less compliant with post-implant follow-
ups, which are considered to be one of the main determinants
of CI outcomes [1]. The significance of this study is to evaluate
the effect of the socioeconomic status of the family on multiple
aspects of cochlear implant journey despite the equality in the
access to cochlear implant among all socioeconomics groups. This
study aimed to determine the impact of family’s SES on multiple
variables associated with CI, such as age of detection, diagnosis,
and presentation to the CI committee.

Methods
Objectives of the Study

The primary objective of this study was to evaluate the impact
of family’s SES on age of presentation, diagnosis, hearing aid fit-

Glob J Otolaryngol 20(4): GJO.MS.ID.556044 (2019)


http://dx.doi.org/10.19080/GJO.2019.20.556044
http://juniperpublishers.com
http://juniperpublishers.com/gjo
http://juniperpublishers.com/gjo/
http://juniperpublishers.com/gjo/

Global Journal of Otolaryngology

ting and decision for CI in children with congenital SNHL. The sec-
ondary objectives of the study were as follows: (1) To examine our
sample’s mean age of hearing loss suspicion, presentation to the
hospital for audiological evaluation, hearing aid fitting, diagnosis,
and decision for CI by the cochlear implant committee; to better
understand the delays and time intervals between each step in the
CI process.

Materials and Methods

This cross-sectional, retrospective study was conducted at a
tertiary hospital (King Abdullah ear specialist center at King Ab-
dulaziz University Hospital), Riyadh, Saudi Arabia.

Study Sample

Subjects were 221 patients who met the study inclusion and
exclusion criteria. We included all patients who consulted the CI
committee, between March 2016 and March 2018. The inclusion
criteria for this study were pediatric patients with severe-to-pro-
found, prelingual, bilateral SNHL who were presented to the CI
committee for the first time. The exclusion criteria included the
following: (1) adult patients; (2) patients who were presented for
hearing loss of the second ear; (3) patients with unilateral SNHL;
(4) patients who had developed language pre-implant; (5) pres-
ence of any psychological and neurological issues.

Data collection
Instruments

A self-designed data collection sheet was used to collect data
via phone calls (obtained from parents or direct caregiver for chil-
dren whose parents were deceased) and patients’ files. The data
collection sheet were divided into two section : section A and sec-
tion B. Section A included age of the presentation to the cochlear
implant committee, gender, pre-implant language status, status of
the other ear, hearing aid use and benefits and presence of any

psychological or neurological issues., section B included informa-
tion about the study subject demographic information including
SES of the family, family’s income.

Study Groups

Patients were classified into the following categories based
on their total household income per month: (1) Low SES (below
5,000 Saudi Riyals); (2) Average SES (5,001-10,000 Saudi Riyals);
(3) Above average SES: (10,001-15,000 Saudi Riyals); Good SES
(more than 15,000 Saudi Riyals). patients were grouped based
on housing type (Room, apartment, one-floored villa, full villa,
and whether it was rented or owned). based on individual family
member’s income per month (total income of the family/number
of family members), patients were categorized into four groups:
Low SES (below 1500 Saudi Riyal); Average SES (1,500-1,999 Sau-
di Riyals); Above average SES (2,000-2,499 Saudi Riyals); Good
SES: (above 2,500 Saudi Riyals).

Statistical Analysis

The collected data were entered into Microsoft Excel and an-
alyzed by using the Statistical Package for Social Sciences (SPSS).
The ANOVA and Post hoc tests were used to examine significant
associations between study variables. P-value less than 0.05 was
considered statistically significant.

Ethical Consideration

Institutional research board (IRB) ethical approval was ob-
tained from the Ethics Committee of the Faculty of Medicine.
Participants were assured that the data would be kept confiden-
tial. The purpose of the study was fully explained to all patient
relatives, and a verbal informed consent was obtained from them
during the phone-call. Patient parents were also informed that
they were free to withdraw participation at any point of the study
and that their data will not be included in the study.

Results
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Figure 1: The mean ages of presentation of deaf patients at different levels of cochlear implant journey..
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A total of 221 patients who met the inclusion and exclusion
criteria were included in the analysis. Regarding patients’ family
characteristics, 65, 85, 48, and 23 families were categorized into
average SES, above average SES, good SES, and below average SES
groups, respectively. Further, 85.1% of the fathers were current-

ly working and the main earner of the family, while 72.4% of the
mothers were housewives. Regarding education level, 54.8 % of
the fathers and 49.5% of the mothers had a bachelor’s degree or
higher. The mean ages at the onset of hearing loss, presentation to
the hospital for audiological evaluation, hearing aid fitting, diagno-
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sis, and discussion regarding CI at cochlear implant committee are
shown in Figure 1. The mean ages of the different socioeconomic
status groups are shown in (Table 1). The analysis of variance one-

=0.034), diagnosis (p = 0.011), hearing aid fitting (p = 0.022), and
discussion at CI committee (0.050). A post hoc test was performed
to isolate specific group differences, and its results are shown in

way (ANOVA) of patients’ ages showed significant between-group
differences with respect to the age of first audiological testing (p

(Table 2).

Table 1: The mean ages for different SES groups (based total household income per month).

Patient’s SES Patient’s SES N Mean age Std. Deviation Std. Error

Low 23 16.7 10.155 2.118

Age atsuspicion (months) Average 65 10.31 8.974 1.113

Above 85 14.01 16.438 1.783

Good 48 16.63 15.092 2.178

Total 221 13.77 13.849 0.932

Low 23 26.57 15.078 3.144

Age at first audiology assessment (months) Average 65 15.49 14.984 1.859

Above 85 17.78 18.412 1.997

Good 48 21.19 16.258 2.347

Total 221 18.76 16.886 1.136

Low 23 29.35 15.848 3.304

Age at diagnosis (months) Average 65 16.52 16.051 1.991

Above 85 19 18.441 2

Good 48 23.44 17.322 2.5

Total 221 20.31 17.595 1.184

Low 23 35.09 17.056 3.556

Age at HA fitting (months) Average 65 22.86 17.802 2.208
Above 85 23.82 19.366 21

Good 48 28.96 18.484 2.668

Total 221 25.83 18.781 1.263

Low 22 47.86 26.192 5.584

Age at CI committee discussion (months) Average 64 29.92 23.543 2.943

Above 82 36.67 30.767 3.398

Good 47 34.26 21.36 3.116

Total 215 35.28 26.696 1.821

lay of 8.4 months; p = 0.035) and CI committee discussion (a delay
tients lived in a rented apartment, 27 patients in a rented villa, of 16.2 months; p = 0.02I).
21 patients in an owned apartment, 83 in an owned villa, and 13 [~ A

Regarding the housing type of the patient families, 77 pa-

patients lived in single rooms. With respect to the housing type,
no significant difference in patients’ ages at onset of hearing loss,
presentation to the hospital for audiological evaluation, hearing
aid fitting, diagnosis, and discussion at CI committee were found.
Regarding the income of individual family member’s income (Fig-
ures 2-5) a significant between-group difference was found for age
at CI committee discussion (p = 0.014). A post hoc test was per-
formed to isolate specific group differences, which showed that
families with an income of less than 1,499 SR per member were
found to significantly exhibit delay in hearing aid fitting compared
to those with an income of more than 2,500 SR per member (a de-
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Figure 2: Plot graphs for different SES groups (based on

individual family member income).
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Discussion tion and hence worse outcomes. In terms of patients’ mean ages at

Delaying the treatment for congenital deafness in children
might affect their post-treatment performance in terms of audito-
ry processing and speech intelligibility [3]. Therefore, identifying
the factors that contribute to this delay is crucial [10]. Low SES
has been found in the literature to play a rule in delaying the pre-
sentation to care centers, higher complication rates post implan-
tation, less compliance with post-implant follow-ups and worse
outcomes post implantation[11,12] Knowing that, The public
health system in Saudi Arabia is free of cost, we aimed to study
if low SES can still have a rule in delaying presentation to care
centers which might contribute in delaying the onset of interven-

presentation, diagnosis, HA fitting, and decision to receive CI, we
found that our patients fall behind the Joint Committee on Infant
Hearing (JCIH) recommendations. As shown in (Table 2), when
looking at the mean ages of presentation of deaf patient at differ-
ent stages of assessment for cochlear implant candidacy patient
of families from the low SES group were later than patient of fam-
ilies of the average SES group at the first audiological evaluation,
diagnosis, HA fitting, and decision for cochlear implant at cochlear
implant committee (11.1, 12.8, 12.2, 17.9 months, respectively),
and were also late for diagnosis and HA fitting (10.3, 11.3 months,
respectively) compared to those of families of the above average
SES group.
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Table 2: Differences between the mean ages of different SES groups.

95% Confidence Interval
Dependent Variable Mean Difference (I-]) SLLIERIOY AL
Lower bound Upper bound
Average 6.388 2.392 0.053 -0.06 12.84
Age at suspicion LOW Above 2.684 2.768 0.767 -4.64 10.01
(months)
Good 0.071 3.038 1 -7.95 8.09
Average Above -3.704 2.102 0.296 -9.17 1.76
Good -6.317 2.446 0.056 -12.75 0.12
Above Good -2.613 2.815 0.79 -9.96 4.74
Average 11.073* 3.652 0.022 1.27 20.88
Age at 1staudio as- Low
sessment by months Above 8.789 3.725 0.101 -1.18 18.76
Good 5.378 3.923 0.524 -5.07 15.83
Average Above -2.284 2.728 0.837 -9.37 4.81
Good -5.695 2.994 0.234 -13.52 2.13
Above Good -3.411 3.081 0.686 -11.45 4.63
Average 12.825* 3.858 0.01 2.47 23.18
Age at diagnosis by Low
months Above 10.348 3.863 0.05 -0.01 20.7
Good 591 4.144 0.49 -5.12 16.95
Average Above -2.477 2.822 0.816 -9.81 4.86
Good -6.914 3.196 0.141 -15.27 1.44
Above Good -4.438 3.202 0.511 -12.8 3.92
Average 12.225* 4.186 0.028 1.01 23.44
Age at HA fitting by Low N
months Above 11.263 413 0.045 0.18 22.35
Good 6.129 4.446 0.519 -5.71 17.97
Average Above -0.962 3.048 0.989 -8.88 6.96
Good -6.097 3.463 0.299 -15.15 2.95
Above Good -5.135 3.396 0.434 -14 3.73
Average 17.942* 6.312 0.036 0.88 35
Age at CI committee Low
by months Above 11.193 6.537 0.332 -6.37 28.75
Good 13.608 6.395 0.164 -3.65 30.86
Average Above -6.749 4.495 0.439 -18.43 4.93
Good -4.333 4.286 0.743 -15.52 6.86
Above Good 2.415 4.61 0.953 -9.59 14.42

With respect to individual member’s income, a significant dif-
ference in the age of presentation to the hospital was found be-
tween low and good SES groups. The low SES group completed
the CI process 16.2 months later than the good SES group. What
is unique in our study that our study subject from different socio-
economic status groups were had an equal access to cochlear im-
plant, however cochlear implant and audiology and rehabilitative
speech services can be only provided in a tertiary care hospitals,
therefore families who are living in peripheral cities away from
these centers have to afford the transportation and temporary liv-
ing measures costs which unaffordable by multiple families from
low SES groups leading to increasing rate of missed follow up ap-
pointment and low rate of compliance to speech therapy cours-
es affecting negatively the performance of CI children from these

groups parents were asked about if they are compliant to speech
therapy following implant and their satisfaction, one mother said:
“we have to travel 1000 km and leave our jobs and children to
reach to the hospital for my child speech course we can’t anymore
afford these costs !”

Further, hospitals providing free healthcare services entail
considerable time consumption and paperwork, whereas paid
health services are more easily available to and affordable for fam-
ilies with better SES. Thus, the higher the SES level, the earlier the
age of HA fitting. Another explanation for delayed treatment onset
among low SES groups might be the high cost of living in a big city
with accessible tertiary hospitals. This might be more expensive
for low SES families given the travelling expenses due to frequent
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hospital visits. Future studies should examine this in more detail.
Even in government hospitals, which provide free healthcare ser-
vices, low SES might play a role in delay in seeking implant sur-
gery, thereby affecting the post-implant performance in terms of
language development of such patients. Different types of logistic
support for families with low socioeconomic status might facili-
tate the process of early implant surgery for the patients. Future
studies should examine the effect of different socioeconomic sta-
tuses using a larger sample size to better understand the relation-
ship between the socioeconomic status and CI performance.

Key Messages

a) Low SES can still have a rule in delaying presentation to
care centers.

b) Low SES group were later than patient of families of the
average SES group at the first audiological evaluation, diagnosis,
HA fitting, and decision for cochlear implant at cochlear implant
committee.

c) Regarding the income of individual family member’s
income, a significant between-group difference was found for
age at CI committee discussion.
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