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Abstract

Background: Hearing parents tend to have a strong preference for their deaf and hard-of-hearing children to
acquire adequate speech, as opposed to use of sign language. Research reports the contribution of many variables
to speech acquisition by children with hearing loss (HL). Yet, little is known about the association between ethnicity,
place of residence, and hearing status of family members and mode of communication of young people with HL. The
purpose of the present study was to examine whether mode of communication of young people with HL is associated
with ethnicity, place of residence, and hearing status of family members.

Method: Participants were young adults with sensory-neural severe to profound HL, either congenital or acquired prior
to age 3. Only participants without additional disabilities were included. The data on participants were extracted from
records of the Ministry of Labor, Social Affairs and Social Services in Israel. The data for each participant in the study
included mode of communication, gender, use of assistive device, ethnicity, geographic place of residence, and
presence of first-degree relatives with HL. Regarding participants with a cochlear implant (Cl), age at implantation was
documented as well.

Results: Chi-square tests revealed significant associations between mode of communication and all of the study
variables. In addition, all the study variables made a significant contribution to mode of communication. Regarding
ethnicity, most of the ultra-Orthodox participants used oral language, while the majority of Israeli-Arab participants
used sign language. Regarding geographical place of residence, lower rates of oral language use were found in the
northern and southern districts of Israel.

Conclusions: The findings of the present study underline the need for better monitoring of Israeli-Arab children with
HL and children residing in peripheral areas in Israel and for improving access to habilitation services.
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Background

Prelingual hearing loss is a hearing impairment that
manifests before speech acquisition [1]. Hearing loss
(HL), whether present at birth or occurring in child-
hood, often represents a significant barrier to spoken
language development [2]. Thus, one of the main goals
of habilitation programs for children with HL is the
proper acquisition of oral language.

People with HL use oral, manual or combined com-
munication. Oral communication refers to the use of
spoken language. Manual communication refers to the
use of sign language. Combined communication usually
refers to the simultaneous use of oral and manual com-
munication [3].

Children with profound HL are eligible for cochlear
implants (CI) from the age of 12 months [4]. Most par-
ents with normal hearing would like their child who is
deaf to learn to communicate using spoken language
and choose to provide a CI to facilitate this outcome [5].
Thus, one of the first decisions hearing parents must
make after a diagnosis of HL in their young child con-
cerns communication and language development [6].

Hearing parents tend to have a strong preference for
their deaf and hard-of-hearing children to acquire ad-
equate speech, to promote the inclusion of their children
in the hearing world. Some of them appreciate sign
language as the means of access to the Deaf community
[6]. However, most hearing parents do not know sign
language when their child is diagnosed with HL, and
acquiring proficiency in this mode of communication is
a long and arduous process for them [5].

Many variables are associated with better language de-
velopment among children using CI. Among them are
female gender, absence of additional disabilities, and age
at implantation [7]. The mode of communication is sig-
nificantly related to age at implantation, with age 3 serv-
ing as the cut-off point [8]. Demographic variables such
as ethnicity and geographic residence have received little
attention in studies on hearing impairment in general
and CI specifically, although it has been documented
that ethnic differences and place of residence seem to
contribute to inequities in service use [9]. In other
words, ethnicity may be a predictor for habilitation of
children with hearing impairment.

Studies addressing the association between ethnicity
and prelingual HL have reported that failure of parents
to follow through with recommended care for their
hearing-impaired newborns is predicted by race or eth-
nicity [10-12]. Pretto [13] reported that toddlers with
HL from non-White families are diagnosed and habili-
tated later than children from White families. Yet little
is known about the association between mode of com-
munication of children with a CI and their racial-ethnic
background [4].
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Minorities in Israel

One of the main ethnic groups in Israel is the Arab
population. Israeli Arabs are considered a cultural group,
and form the largest linguistic minority in Israel, with
Arabic as the main language of its members [14]. Israeli
Arabs also constitute the largest overall minority group
in the country, comprising about 20% of the population
[15]. Despite universal coverage and a national health in-
surance law in Israel in force since 1995, the wide array
of gaps in health care service use has been extensively
documented [16]. Research indicates that low health lit-
eracy is more common among Israeli Arabs (55%) than
among Hebrew speakers (only 31%) [17]. In addition,
fewer annual visits to specialists are reported for Israeli
Arabs than for Jewish Israelis [18]. In general, Israeli
Arabs have a problematic or inadequate level of health
literacy, whereas the Jewish population in general has
sufficient health literacy. This difference might be due to
socioeconomic differences between the two groups ra-
ther than ethnic or cultural differences [19].

Marriages within extended families among the Arab
population lead to a high prevalence of recessive traits,
including HL [20, 21]. Parving & Hauch [22] reported a
prevalence ranging from 1.35-1.91 children with HL for
every 1000 live births. Only 15% percent of them were
considered to have profound hearing impairment. In
Israel, certain Bedouin tribes and Israeli Arabs as a
whole exhibit a high prevalence of profound prelingual
hereditary recessive deafness [23-25], extending up to
2.6-3.3% of profound prelingual HL [25]. Thus, Israeli
Arab children with HL constitute a major group deserv-
ing habilitation services.

Another minority in Israel is the ultra-Orthodox Jew-
ish population. Studies have related to this population,
especially Hasidic Jews, as an ethnic group [26], as we
do in the present study. Members of ultra-Orthodox
communities refer to their religious leaders for guidance
and advice on matters not necessarily related to religious
practice [27], including health related issues [28]. Re-
search demonstrates that this population makes lower
use of certain health services, such as dental visits [29]
or bone density examination [30]. Their health know-
ledge and awareness appears to be low compared with
the general population in different fields [29-31].

Religiosity is assumed to play an important role in the
lives of parents raising a child with HL and may contrib-
ute to their parenting behaviors and practices, as was re-
vealed in a study conducted in Israel [32]. These specific
findings shed light on habilitation of children with HL
from ultra-Orthodox families, but this specific ethnic
group deserves more attention in relation to ethnicity
and hearing impairment.

Place of residence has not been the focus of research
on HL habilitation. In general, socioeconomic inequities
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in health care use appear to be stronger in rural areas
[9]). Most studies do not include place of residence as a
variable associated with CI outcomes [4], though geo-
graphic place of residence has been found to have an im-
pact on follow-up/non-follow-up in newborn hearing
screening [11]. Thus, it is important to include geograph-
ical place of residence as a variable related to habilitation
outcomes of children with HL. Finally, in relating to mode
of communication it is important to consider the hearing
status of the family. Children of deaf sign-language users
are assumed to learn sign language through natural expos-
ure to their parents’ native language [33]. Indeed, having
at least one deaf parent is the dominant indicator for use
of sign language by deaf and hard-of-hearing youth [34].
On the other hand, hearing parents find it difficult to learn
sign language. They prefer hearing and speech as their
child’s communication mode [35]. Thus, research on
modes of communication among people with HL should
relate to the hearing status of other family members as a
related variable.

The study

The purpose of the present study was to examine how
demographic and family variables are related to modes
of communication of young people with HL. Specifically,
we explored whether mode of communication is related
to ethnicity, place of residence, and hearing status of
family members. Variables related to language develop-
ment among children with a CI, such as gender and age
at implantation, were considered as well.

The following hypotheses were tested: 1) The mode of
communication will be related to ethnicity; 2) The mode
of communication will be related to geographical place
of residence; and 3) The mode of communication will be
related to the hearing status of family.

Method

Participants and procedure

Participants were young adults with sensory-neural se-
vere to profound HL, either congenital or acquired prior
to age three. Only participants without additional dis-
abilities were included.

The data on participants were extracted during 2019
from records of the Ministry of Labor, Social Affairs and
Social Services (MOLSASS) in Israel after the researchers
had received approval from the Ministry’s Research Div-
ision. The Ministry’s Disabilities Administration provides
a variety of services for people with severe and profound
HL, including material services that are provided regard-
less of the consumers’ social status. Eligibility for the ser-
vices includes age of onset and severity of HL. Thus, the
entire population of people with severe and profound HL
who meet the criteria can receive material services. Due to
the economic incentive, it is logical to assume that the
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majority of people in Israel with severe or worse HL are
known to MOLSASS, as has been reported for parallel
services [36]. The data for each participant in the study in-
cluded mode of communication, gender, use of assistive
device, ethnicity, geographic place of residence (geo-
graphic district), and presence of first-degree relatives with
HL. Due to rapid advances in technology and the ramifica-
tions this has for habilitation of children with HL [37], we
divided the entire sample into two age groups: 18-24 and
25-30. Regarding participants with a CI, age at implant-
ation was documented as well.

Statistical analysis

In order to examine associations between mode of com-
munication and study variables (gender, age, ethnicity,
assistive device, district, and presence of first-degree rel-
atives with HL) chi-square tests were performed for the
entire sample. In order to reveal relations between mode
of communication and study variables among CI users
chi-square tests were performed. Age at implantation
was added as a study variable related to mode of com-
munication among CI users, dividing participants with a
CI into two groups: participants implanted before age 3
and participants who received their implants at age 3
and above.

In order to evaluate the contribution of study variables
to mode of communication for the entire sample, and
among the sub-group of participants using a CI, logistic
multi-nominal regressions were performed. All of the
study variables were entered into the regressions. Dis-
tricts were grouped into two categories: the periphery
consisting of the northern and southern districts, and
the central area consisting of all other districts.

Results

A total of 1210 young adults, aged 18 to 30 (M = 24.74,
Sd =3.54), with sensory-neural severe to profound HL,
either congenital or acquired prior to age 3, participated
in the present study. Six hundred seventy-nine of them
(56.1%) were male and 531 (43.9%) were female. Regard-
ing participants’ age, the entire sample was divided into
two age groups: a younger group aged 18-24 and an
older group aged 25-30. Five hundred fifty-three partici-
pants (45.7%) belonged to the younger group, and 657
participants (54.3%) belonged to the older group.
Altogether 386 participants (31.9%) in the entire sample
had a CI. The mean age of participants in this sub-group
was lower than the mean age of the entire sample (M =
23.68, Sd =3.50). Age at implantation was available only
for 193 participants, ranging from 1 to 22 years of age
(M =6.87, Sd=5.15). Participants who did not use CI
either used hearing aids (592 participants, 48.9% of the
entire sample) or did not use any hearing device (232
participants, 19.2% of the entire sample). Regarding
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mode of communication, 439 participants (36.3%) used
oral language, 413 participants (34.1%) used manual
communication, and 358 participants (29.6%) used com-
bined communication. Regarding ethnicity, 460 partici-
pants (38.0%) were Israeli Arabs, 92 participants (7.6%)
were Jewish Ultra-Orthodox, and 658 participants
(54.4%) were from the general population. Regarding
place of residence, we related to major cities and differ-
ent districts in Israel. One hundred twenty-eight partici-
pants (10.6%) resided in Tel Aviv. One hundred forty-
three participants (11.8%) resided in Haifa. One hundred
ninety-two participants (15.9%) resided in Jerusalem.
Two hundred forty participants (19.8%) resided in the
central district. Two hundred forty-nine participants
(20.6%) resided in the northern district. One hundred
sixty-one participants (13.3%) resided in the southern
district. Thirty-three participants (2.7%0 resided in Judea
and Samaria. Sixty-four participants (5.3%) resided in
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the district of Ashdod and Ashkelon. Finally, regarding
first-degree relatives with HL, data on this variable was
available for only 1056 participants in the entire sample.
Five hundred fifty-six participants (52.7% of participants
with viable data) had first-degree relatives with HL, and
500 participants (47.3% of participants with viable data)
did not have first-degree relatives with HL.

In order to examine associations between mode of
communication and study variables (gender, age, ethni-
city, assistive device, district, and presence of first-degree
relatives with HL) chi-square tests were performed.
Table 1 presents the results for the variables tested.

As shown in Table 1, there were significant differences
in the mode of communication for all of the study vari-
ables. Oral communication was more common among
female participants than among male participants, while
sign language was more common among the male partici-
pants than among the female participants. Sign language

Table 1 Associations between mode of communication and study variables (in percentages)

Variable Oral Communication (n=439)  Manual Communication (1=413)  Combined Communication (1 =358) Df ¥
Gender
Male 349 37. 280 2 6.183%
Female 380 303 316
Age
18-24 358 309 333 2 7.816%
25-30 36.7 36.8 26.5
Ethnicity
General 439 228 333 4 262402
Ultra-Orthodox 859 2.1 120
Arab 154 56.7 27.8
District
Tel Aviv 44.5 219 33.6 14 182.794***
Center 433 22.1 346
Haifa 322 294 385
North 277 414 309
Jerusalem 479 255 266
South 106 733 16.1
Judea/Samaria 69.7 121 182
Ashdod/Ashkelon 484 250 266
First-degree relatives with HL
Yes 27.3 40.1 326 2 55.309%**
No 46.2 214 324
Assistive device
cl 53.6 14.0 324 4 295.155%%*
Hearing aid 36.1 29.7 342
No device 7.8 789 133

p < .001%% p < 01%* p < 05*
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was more common among the older participants than
among the younger ones. Most ultra-Orthodox partic-
ipants used oral language, while the majority of Arab
participants used sign language. The majority of CI
users used oral communication, while most partici-
pants with no hearing device used sign language. As
to place of residence, we will only note the striking
finding that most participants who lived in the south-
ern district used sign language. Among participants
who did not have first-degree relatives with HL, oral
language was the common mode of communication,
whereas among participants with first-degree relatives
with HL, sign language was the common mode of
communication.

Participants with a CI were classified as a sub-group of
interest in the present study. In order to examine the as-
sociations between mode of communication and the
study variables within this sub-group, chi-square tests
were performed. Table 2 presents the results for the var-
iables tested.
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As shown in Table 2, there were significant differences
in the mode of communication of participants with a CI
by gender, ethnicity, district, and presence of first-degree
relatives with HL. A greater proportion of girls with a CI
used oral language than did the boys, whereas more boys
used sign language. The majority of ultra-Orthodox par-
ticipants with a CI used oral language, while the highest
proportion of sign language users was observed among
Arab CI users. When comparing districts, the highest pro-
portion of oral communication users was observed in
Judea and Samaria, while the highest proportion of sign
language speakers was observed in the southern part of
the country. As to first-degree relatives with HL, a greater
proportion of CI users without first-degree relatives with
HL used oral language than CI users who had first-degree
relatives with HL. A greater proportion of CI users with
first-degree relatives with HL used sign language than CI
users who did not have first-grade relatives with HL. No
significant differences in mode of communication were
found by age and age at implantation.

Table 2 Associations between mode of communication and study variables among Cl users (in percentages)

Variable Oral communication (n=207) Manual Communication (n =54) Combined Communication (n=125) Df )(2
Gender
Male 50.0 17.3 32.7 2 4.933%
Female 58.1 9.9 320
Age
18-24 50.0 135 36.5 2 4512
25-30 59.0 147 263
Ethnicity
General 558 104 338 4 68.213%%*
Ultra-Orthodox 844 1.6 14.1
Arab 322 34.1 427
Age at implantation
>3 70.7 49 244 2 4232
<3 55.9 15.8 283
District
Tel Aviv 61.7 10.6 27.7 14 42444%%
Center 587 87 326
Haifa 457 57 48.6
North 356 27.1 373
Jerusalem 61.5 154 23.1
South 20.0 320 48.0
Judea/Samaria 750 0.0 250
Ashdod/Ashkelon  64.7 59 294
First-degree relatives with HL
Yes 44.5 16.8 387 2 7.941%%
No 59.3 121 285

p < .001%% p < 01%* p < 05*
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Since age at implantation was known for only 193 of
the 386 participants with a CI, we used categorical vari-
ables by grouping categories of mode of communication.
Firstly, we grouped manual communication and com-
bined communication together in a single category and
compared it with oral communication. For participants
implanted before age three, 29.3% used manual commu-
nication or combined communication, and 70.7% used
oral communication. For participants implanted at age
three or older, 44.1% used manual communication or
combined communication, and 55.9% used oral commu-
nication (N'=291, x*=2930, p<.05). Thus, when we
grouped the manual and combined communication
modes into one category there were significant differences
in mode of communication by age at implantation.

Next, we grouped oral and combined communication
into one category and compared it with manual commu-
nication. For participants implanted before age three,
95.1% used oral communication or combined communi-
cation, and 4.9% used manual communication. For partici-
pants implanted at age three or older, 84.2% used oral
communication or combined communication, and 15.8%
used manual communication (N = 191, x* = 3.298, p < .05).

Thus, when we grouped oral communication and
combined communication in one category, there were
significant differences in mode of communication by age
at implantation.
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In order to evaluate the contribution of the study vari-
ables to mode of communication for the entire sample,
we conducted logistic multi-nominal regressions. All the
study variables were entered into the regressions. Dis-
tricts were grouped into two categories: the periphery
consisting of the northern and southern districts and the
central area consisting of all the other districts. Table 3
presents the factors contributing to mode of communi-
cation among the entire sample, while the dependent
variable appears as two dummy variables: combined
communication and manual communication verses oral
communication (as a comparison group). The independ-
ent variables were: gender (female vs. male), age (25-30
vs. 18-24), ethnicity (ultra-Orthodox and Arab vs. the
general population), district (periphery verses center), as-
sistive device (CI and hearing aids vs. no device), and
first degree relatives with HL (presence of first-degree
relatives with HL vs. no relatives with HL).

As shown in Table 3, female gender made a significant
negative contribution to use of sign language. Older age
made a significant negative contribution to combined
communication. Ultra-Orthodox ethnicity and use of a
CI or hearing aid made a significant negative contribu-
tion to use of sign language and combined communica-
tion. Arab ethnicity and having a first-degree relative
with HL made a positive contribution to use of sign lan-
guage and combined communication. Living in the

Table 3 Main factors contributing to mode of communication among the entire sample (N =1210): Results of logistic multi-nominal

regressions

Dependent variable:

Combined communication vs. oral communication

Manual communication vs. oral communication

Independent variables: B Odds ratio Cl 95% B Odds ratio Cl 95%
Gender (vs. male):

Female 0.01- 0.99 0.74-134 *041-% 067 0.47-0.93
Age (vs. 18-24):

25-30 **042- 0.66 0.48-0.89 0.03 1.04 0.73-1.47
Ethnicity (vs. general):

Ultra-Orthodox **1.80-* 0.17 0.08-0.33 **2.62-* 0.07 0.02-0.32

Arab **0.72*% 2.04 1.40-2.99 **1.42% 413 2.79-6.13
District (vs. center):

Periphery 0.07 1.08 0.74-1.56 **0.70% 201 1.36-2.96
Assistive device (vs. no device):

@ *¥1.33-% 0.26 0.13-0.54 **341-* 0.03 0.02-0.07

Hearing aid **1.01- 036 0.18-0.72 **.73-* 0.07 0.04-0.12
First degree relatives with HL (vs. No):

Yes **049 1.63 1.18-2.24 **0.74* 2.08 1.44-3.02

Pseudo R Square:

Cox and Snell 0.370
Nagelkerke 0417
McFadden 0.211

p < .001%% p < 01%* p < 05*
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peripheral districts made a positive contribution to use
of sign language.

In order to evaluate the contribution of study variables
to mode of communication among the sub-group of par-
ticipants using a CI, we conducted logistic multi-
nominal regressions. Table 4 presents factors contribut-
ing to mode of communication among participants using
a CL As in Table 3, the dependent variable appears as
two dummy variables: combined communication and
manual communication verses oral communication (as a
comparison group). The independent variables were
similar to those in Table 3, with the addition of age at
implantation (age 3+ vs. under age 3) and the omission
of an assistive device.

As shown in Table 4, among participants with a CI, fe-
male gender and a young age at implantation made a
significant negative contribution to use of sign language.
Older age made a significant negative contribution to
combined communication. Ultra-Orthodox ethnicity
made a significant negative contribution to the use of
sign language and combined communication. Arab eth-
nicity, living in peripheral districts, and having a first-
degree relative with HL made a positive contribution to
the use of sign language and combined communication.

Discussion
The purpose of the present study was to examine the as-
sociations between demographic and family variables
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and mode of communication among young people with
HL. Specifically we explored whether mode of communi-
cation was associated with ethnicity, place of residence,
and hearing status of family members. Additional vari-
ables previously reported as related with outcomes of
habilitation of children with HL were included as well.

Chi-square tests revealed significant associations be-
tween mode of communication and all of the study vari-
ables. In addition, all the study variables made a
significant contribution to mode of communication. Fe-
male gender has been documented in the literature as
being associated with better language development
among children using a CI [7], as has age at implant-
ation [8, 38—41]. Thus, the present study findings dem-
onstrating significant associations between mode of
communication and gender and age at implantation are
consistent with previous reports.

Use of an assistive device was also considered to be as-
sociated with mode of communication. It is not surpris-
ing that the majority of participants in the present study
who did not use an assistive device used sign language.
On the other hand, it is interesting to note that only
nearly 54% of participants with a CI used oral language
only. The remainder used either sign language only
(14%) or combined communication (32%). Research con-
ducted in Australia reported lower rates of sign language
usage among CI users, with 9.3% of children using CI at
school and only 8.6% of children using combined

Table 4 Main factors contributing to mode of communication among participants using a Cl (N =386): Results of logistic multi-

nominal regression

Dependent variable:

Combined communication vs. oral communication

Manual communication vs. oral communication

Independent variables: B Odds ratio Cl 95% B Odds ratio Cl 95%
Gender (vs. males):

Females 0.29- 0.75 0.46-1.22 **0.87- 042 0.21-0.85
Age (vs. 18-24):

25-30 *0.62- 0.54 0.32-091 0.05- 0.95 0.47-1.94
Ethnicity (vs. general):

Ultra-Orthodox **1.53-% 0.22 0.10-0.48 *2.39- 0.09 0.01-0.71

Arab *0.79 2.21 1.11-4.39 172 559 247-12.66
District (vs. center):

Periphery *0.58 1.78 0.94-3.38 **0.98 267 1.22-5.85
Age at implantation (vs. > 3):

<3 0.51- 06 0.24-1.48 *141- 0.24 0.05-1.24
First degree relatives with HL (vs. No):

Yes **0.80 2.22 1.32-3.70 *0.64 1.87 0.93-3.83

Pseudo R Square:

Cox and Snell 0.246
Nagelkerke 0.287
McFadden 0.145

p < .001%% p < 01%* p < 05*
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communication. Parents reported using some sort of
sign language with up to 18% of children who partici-
pated in the study [35]. It is possible that the higher
rates of sign language usage or combined communica-
tion in Israel can be attributed to diversity in communi-
cation usage related to ethnicity and geographical
residence, as will be discussed later.

To the best of our knowledge, the present study is the
first to address the association between ethnicity and
mode of communication among young people with HL
in Israel. The results revealed that most of the ultra-
Orthodox participants used oral language, while the
majority of Arab participants used sign language. It is
important to note that approximately 18% of Arab par-
ticipants had a CI while nearly 60% of the ultra-
Orthodox participants had one. Thus, the rates of im-
plantation among these two ethnic groups are strikingly
different. Nevertheless, ethnicity had a significant contri-
bution to mode of communication among CI users,
meaning that despite differences in the CI rates among
different ethnicities, the ethnic background of individ-
uals plays an important role in the development of their
communication. In discussing the relevance of ethnicity
to mode of communication, we will relate first to the
ultra-Orthodox participants, and then to the Arab
participants.

It has been claimed that illness can provoke stigma in
Hasidic communities. The effect and fear of stigma in
these communities may impact patient outcome [42]. It
is possible that use of sign language also creates stigma,
thus leaving use of oral language the only possibility for
children raised in this society. In addition, parents be-
longing to ultra-Orthodox Hassidic sects may not be-
have independently in matters of health and habilitation,
since religious authorities are involved in the decision-
making process [42]. It has been reported that at times
of health crises, the religious authority, the rebbe, enters
into the relationship between doctor and patient. The
rebbe may help patients deal with doctors, or assist in
accessing an expensive or prestigious doctor for them
[26]. Thus, ultra-Orthodox parents may not make their
own decisions as to the most suitable mode of commu-
nication for their deaf child; rather they turn to their re-
ligious authority and act according to his instructions. In
addition, the custom of referring to expensive or presti-
gious doctors may lead them to specialist professionals,
in their efforts to find the best oral communication ha-
bilitation, resulting in adequate oral communication
abilities.

The striking finding of low use of oral language among
Arab participants prompts the question as to inequalities
in service delivery across populations. One issue con-
cerns availability of speech-language pathologists and
audiologists who are native Arabic speakers. Research
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emphasizes the importance of delivering medical ser-
vices for patients in their native language [43]. We as-
sume it is possible that deaf Arab children do not have
access to services in their native language, which pre-
vents them from acquiring adequate speech and lan-
guage proficiency. Hence, the only alternative left for
them is sign language, which is commonly used among
some Arab communities in Israel [24].

Another issue is use of services by parents of Arab
children with HL. As mentioned above, it has been doc-
umented that ethnic differences seem to contribute to
the inequities in service use [9]. For example, in a study
conducted in Philadelphia, Pennsylvania, White children
were more likely than children from diverse ethnic back-
grounds to receive special education services. Further-
more, Black children were less likely than other children
to receive special education services [44]. Another study
revealed that ethnic groups in Greece experienced
higher degrees of inequity in primary health care [9]. Po-
tential racial disparities in access to early intervention
services may continue beyond early intervention and
exert a long-term impact on the quality of services re-
ceived by children from racial or ethnic minority groups
as they grow older [13]. Israeli Arabs comprise 30% of
individuals with hearing loss in the educational system
[45]. Although there is an exceptionally high incidence
of HL among Israeli Arab children, research indicates
that their parents make far less use of all types of ser-
vices [46], despite a national health insurance system
with universal coverage [47]. Acquisition of speech, lan-
guage and hearing proficiencies requires intensive habili-
tation by professionals, and earlier age at intervention is
associated with better oral language outcomes [3]. A re-
cent study conducted in Israel demonstrated that
mothers from the Bedouin population, which is part of
the general Arab population, are left to cope on their
own with rearing children with HL, without help from
their husbands or their community [48]. This situation
questions the ability of these mothers to seek habilita-
tion for their children, an issue that deserves further
research.

Another unique finding of the present study is the as-
sociation between place of residence and mode of com-
munication. Significantly lower rates of oral language
use were found in the northern and southern districts of
Israel. Access to medical professionals was found to be a
predictor of families failing to follow up subsequent to
diagnosis of HL [12]. It is possible that there is a lack of
professional services for children with HL in peripheral
areas, meaning that many children residing in these
areas are unable to acquire adequate oral language profi-
ciency. Further research is needed in order to examine
the availability of services for children with HL in re-
mote areas in Israel. Furthermore, belonging to a
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minority group and living in a rural area may have par-
ticular implications for access to health care [49]. Thus,
Israeli Arabs living in remote areas might be vulnerable
to greater inequalities in health care, resulting in greater
disparities in outcomes of children with HL with this
background. This could be the consequence of both lack
of services and limited education [50]. Indeed, research
indicates that racial/ethnic disparities in child health are
linked to an unequal geography of opportunity rooted in
residential segregation [51]. In fact, geographic variations
in health care have been found to be responsible for a
substantial component of observed racial disparity in
care [52]. Further research is needed in order to explore
differences in communication modes among Israeli
Arabs with HL in relation with place of residence.

Finally, the literature relates to the association between
the hearing status of parents and mode of communica-
tion of their deaf or hard-of-hearing children [34]. In the
present study, we related to hearing status of first-degree
relatives of participants, including siblings. More than
50% of the participants in the present study had first-
degree relatives with HL. The majority of children with
HL are born to hearing parents, whereas only 5-10% of
them are born to deaf or hard-of-hearing parents [53].
Thus, it is logical to conclude that many of the first-
degree relatives with HL in the present study were sib-
lings as well as parents. Research usually does not relate
to siblings as a possible variable contributing to mode of
communication used by young people with HL. The
present finding of a significant association between the
hearing status of first-degree relatives and mode of com-
munication is unique to this study. This association de-
serves further exploration, as in the present study we did
not differentiate between the hearing status of siblings
and of parents. Future studies should separate the hear-
ing status of parents from that of siblings to deepen un-
derstanding of the relationship between the hearing
status of siblings and mode of communication of young
people with HL.

The findings of the present study underline the need for
better monitoring of Arab children with HL and children
residing in peripheral areas in Israel and for improving ac-
cess to habilitation services. Three aspects of habilitation
have to be considered. First, services should be culturally
and linguistically sensitive. Israeli Arab children should re-
ceive speech and language habilitation by Arabic-speaking
professionals. Secondly, health service providers have to
ensure adequate geographical distribution of services for
children with HL. Finally, health education for diverse
populations has to be a major goal of policymakers. Fur-
ther research focusing on the barriers to utilizing habilita-
tion services may provide additional policy directions.

The present study has several limitations. First, the
data in this study was abstracted from files and database
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with the possibility of reporting bias. In addition, since
the study was conducted in Israel, its results cannot be
generalized to the entire population of young people
with HL. Nevertheless, it sheds light on the role that eth-
nicity and place of residence play in habilitation of chil-
dren with HL. Another limitation of the present study in
not including educational settings as a variable related to
mode of communication. Educational setting is a main
variable in the foundation of mode of communication
among children with HL. This variable was not included
in the present study, since this information was lacking.
It is possible that Arab children mainly have the oppor-
tunity to join only sign-language educational settings, in-
fluencing their mode of communication choices. In future
studies it is recommended to include educational settings
of participants as one of the variables contributing to
mode of communication among people with HL. Finally,
habilitation of participants in the present study occurred
many years before the conduction of the study. It is pos-
sible that habilitation services have changed since then,
resulting in changes in distributions of modes of commu-
nication among young children with HL in Israel.

Conclusion

Ethnicity and geographic place of residence in Israel are
associated with habilitation outcomes of young people
with pre-lingual HL. The findings of the present study
underline the need for better monitoring of Israeli-Arab
children with HL and children residing in peripheral
areas in Israel and for improving access to habilitation
services. The findings of the present study make an im-
portant contribution to understanding disparities in out-
comes of pre-lingual HL.

Abbreviations
Cl: Cochlear implant; HL: Hearing loss; MOLSASS: Ministry of Labor, Social
Affairs and Social Services

Acknowledgements

We would like to thank Yossef Aharonov, PhD, manager of the
Administration of Research, Ministry of Labor, Social Affairs & Social Services,
Israel, for his assistance in the early phases of the study.

Authors’ contributions

All authors participated in the design of the study. VC carried out the
analysis. EG and DR participated in writing the current article. All authors
read and approved the final manuscript.

Funding

The study was funded by the Administration of Research, Ministry of Labor,
Social Affairs & Social Services. The funding body was not involved in the
detailed design of the study and the collection, analysis, and interpretation
of data and in writing the manuscript.

Availability of data and materials
The datasets used and analyzed during the current study are available from
the corresponding author on reasonable request.

Ethics approval and consent to participate
Ethical approval was granted by the Administration of Research, Ministry of
Labor, Social Affairs & Social Services. The authors assert that data contributing



Goldblat et al. Israel Journal of Health Policy Research (2020) 9:36

to this work comply with the ethical standards of the national and institutional
committees and with the Helsinki Declaration revised in 2008.

Consent for publication
This manuscript does not contain any individual person’s data, and therefor
does not require consent for publication.

Competing interests

Ester Goldblat, PhD, is employed by the Ministry of Labor, Social Affairs &
Social Services, Israel. The authors DR and VC declare that they have no
competing interests.

Author details

! Administration of Disabilities, Ministry of Labor, Social Affairs & Social
Services, P.O.B 1260, Jerusalem, Israel. ZIEamin Group, Myers-JDC-Brookdale,
Jerusalem, Israel.

Received: 17 February 2020 Accepted: 7 July 2020
Published online: 13 July 2020

References

1. del Castillo I, Moreno-Pelayo MA, del Castillo FJ, Brownstein Z, Marlin S,
Quint A, et al. Prevalence and evolutionary origins of the del (GJB6-
D1351830) mutation in the DFNBT locus in hearing-impaired subjects: a
multicenter study. Am J Hum Genet. 2003;73:1452-8.

2. Eriks-Brophy A, Durieux-Smith A, Olds J, Fitzpatrick EM, Duquette C,
Whittingham J. Facilitators and barriers to the inclusion of orally educated
children and youth with hearing loss in schools: promoting partnerships to
support inclusion. Volta Rev. 2006;106(1):53-88.

3. Ching TYC. Is early intervention effective in improving spoken language
outcomes of children with congenital hearing loss? Am J Audiol. 2015;24:
345-8. https;//doi.org/10.1044/2015_AJA-15-2007.

4. Belzner KA, Seal BC. Children with cochlear implants: a review of
demographics and communication outcomes. Am Ann Deaf. 2009;154:311-38.

5. Geers AE, Mitchell CM, Warner-Czyz A, Wang N, Eisenberg LS. Early sign
language exposure and cochlear implantation benefits. Pediatrics. 2017;140:
1-9. https://doi.org/10.1542/peds.2016-3489.

6. Borum V. Perception of communication choice and usage among African
American deaf and hard of hearing parents: Afrocentric cultural implications
for African American deaf and hard of hearing children. Am Ann Deaf. 2012;
157:7-15.

7. Ching TYC, Dillon H, Marnane V, Hou S, Day J, Seeto M, et al. Outcomes of
early- and late-identified children with hearing loss at 3 years of age:
findings from a prospective population-based study. Ear Hear. 2003;34:535-
52. https://doi.org/10.1097/AUD.0b013e31857718.

8. Watson LM, Archbold SM, Nikolopoulos TP. Children’s communication
mode five years after cochlear implantation: changes over time according
to age at implantation. Cochlear Implants Int. 2006;7:77-91.

9. Lahana E, Pappa E, Niakas D. Do place of residence and ethnicity affect
health services utilization? Evidence from Greece. Int J Equity Health. 2011;
10:1-9. https://doi.org/10.1186/1475-9276-10-16/.

10.  Crouch E, Probst J, Bennett K, Carroll T. Examining loss to follow-up in
newborn hearing screening in a southern state. J Early Hearing Detect
Interv. 2017;2:40-7.

11, Liu C Farrell J, MacNeil JR, Stone S, Barfield W. Evaluating loss to follow-up
newborn hearing screening in Massachusetts. Pediatrics. 2008;121:2335-43.
https.//doi.org/10.1542/peds.2006-3540.

12, Zeitlin W, Auerbach C, Mason SE, Spivak LG, Reiter B. Factors related to not
following up with recommended testing in the diagnosis of newborn
hearing loss. Health Soc Work. 2017;42:24-31. https//doi.org/10.1093/hsw/
hiw061.

13. Pretto AP. Current trends in early hearing diagnosis and intervention in
North Carolina, Doctoral dissertation. North Carolina: University of North
Carolina; 2010. Retrieved from: https.//www.semanticscholar.org/paper/
Current-Trends-in-Early-Hearing-Diagnosis-and-in-Pretto/37f1c1b08409¢25
7cb77e056a9bd80a0d0f16b76.

14.  Keshet Y, Popper-Giveon A. Language practice and policy in Israeli hospitals:
the case of the Hebrew and Arabic languages. Isr J Health Policy Res. 2019;
8:58. https://doi.org/10.1186/513584-019-0331-7.

20.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Page 10 of 11

Israel Central Bureau of Statistics. Statistical abstract of Israel 2015. 66th ed.
Jerusalem: Israel Central Bureau of Statistics; 2016. http://www.cbs.gov.il/
reader/shnaton/shnaton_new.htm.

Shadmi E. Healthcare disparities amongst vulnerable populations of Arabs
and Jews in Israel. Isr J Health Policy R. 2018;7:1-3. https://doi.org/10.1186/
$13584-018-0226-z.

Rayan-Gharra N, Tadmor B, Balicer RD, Shadmi E. Multicultural transitions:
caregiver presence and language-concordance at discharge. Int J Integr
Care. 2018;18:1-9. https://doi.org/10.5334/ijic.3965.

Gal G, Munitz H, Levav |. Double disparities in the health care for people
with schizophrenia of an ethnic-national minority. Isr J Health Policy Res.
2017,6:1-8. https.//doi.org/10.1186/513584-017-0166-z.

Levin D, Baron-Epel O, Cohen V, Elhayany A. The association of health
literacy with health behavior, socioeconomic indicators, and self-assessed
health from a national adult survey in Israel. J Health Communication. 2016;
21(2 suppl):61-8. https://doi.org/10.1080/10810730.2016.1207115.

Walsh T, Abu Rayan A, Abu Sa'ed J, Shanin H, Shepshelovich J, Lee MK, et al.
Genetic analysis of a heterogeneous Mendelian phenotype: multiple novel
alleles for inherited hearing loss in the Palestinian population. Hum
Genomics. 2006;2:203-11.

Zlotogora J, Barges S. High incidence of profound deafness in an isolates
community. Genet Test. 2003;7:143-5. https://doi.org/10.1089/
109065703322146849.

Parving A, Hauch A. Permanent childhood hearing impairment — some cross-
sectional characteristics from a surveillance program. Int Pediatr. 2001;16:1-5.
Borck G, Rainshtein L, Hellman-Aharony S, Volk AE, Friedrich K, Taub E, et al.
High frequency of autosomal-recessive DFNB59 hearing loss in as isolated
Arab population in Israel. Clin Genet. 2012;,82:271-6.

Senghas A. Language emergence: clues from a new Bedouin sign language.
Curr Biol. 2005;15:R463-5. https.//doi.org/10.1016/j.cub.2005.XXXXX.

Scott DA, Carmi R, Elbedour K, Duyk GM, Stone EM, Sheffield VC.
Nonsyndromic autosomal recessive deafness is linked to the DFNBI locus in
a large inbred Bedouin family from Israel. Am J Hum Genet. 1995;57:965-8.
Rozen DJ. Biomedicine, religion, and ethnicity: healing in a Hasidic Jewish
community. High Plains Appl Anthropol. 2003;23:112-24.

Stein-Zamir C, Zentenr G, Abramson N, Shoob H, Aboudy Y, Shulman L,

et al. Measles outbreak affecting children in Jewish ultra-orthodox
communities in Jerusalem. Epidemiol Infect. 2008;136:207-41.

Freud A, Cohen M, Azaiaz F. The doctor is just a messenger: beliefs of
ultraorthodox Jewish women in regard to breast cancer and screening. J
Religion Health. 2014;53:1075-90. https://doi.org/10.1007/510943-013-9695-0.
Lazarus Z, Pirutinsky S, Korbman M, Rosmarin DH. Dental utilization
disparities in a Jewish context: reasons and potential solutions. Community
Dent Health. 2015;32:247-51.

Warner P, Olchovsky D, Shemi G, Vered I. Osteoperosis health-related
behaviours in secular and orthodox Israeli Jewish women. Maturitas. 2003:4:
283-94. https://doi.org/10.1016/50378-5122(03).

Leiter E, Wetzler S, Greenberg K, Donchin M, Littman |, Nubani M, et al.
Cardiovascular disease knowledge and health information sources in ultra-
Orthodox Jewish women: Elisheva Leiter. Eur J Public Health. 2016;26(suppl_
1), ckw166.009. https.//doi.org/10.1093/eurpub/ckw166.009.

Brand D, Zaidman-Zait A, Most T. Parent couples’ coping resources and
involvement in their children’s intervention program. J Deaf Stud Deaf Educ.
2018,;23:189-99. https://doi.org/10.1093/deafed/eny011.

Napoli DJ, Mellon NK; Niparko JK, Rathman C, Mathur G, Humphries T, et al.
Should all deaf children learn sign language? Pediatrics. 2015;136:170-6.
Mitchell RE. Karchmer MA (2005). Parental hearing status and signing
among deaf and hard of hearing students. Sign Lang Stud. 2005;5:231-44.
https://doi.org/10.1353/515.2005.0004.

Hyde M, Punch R. The mode of communication used by children with
cochlear implants and the role of sign in their lives. Am Ann Deaf. 2011;155:
535-49. https://doi.org/10.1353/aad.2011.0006.

Goldblat E, Pinto OY. Academic outcomes of adolescents and young adults
with hearing loss who received auditory-verbal therapy. Deafness Educ Int.
2017;19:126-33. https://doi.org/10.1080/14643154.2017.1393604.

Tanamati LF, Costa OA, Bevilacqua MC. Long-term results by using cochlear
implants on children: systematic review. Int Arch Otorhinolaryngol. 2011;15:
365-75. https://doi.org/10.1590/51809-48722011000300016.

Black J, Hickson L, Black B, Perry C. Prognostic indicators in paediatric
cochlear implant surgery: A systematic literature review. Cochlear Implants
Int. 2011;12(2):67-93.


https://doi.org/10.1044/2015_AJA-15-2007
https://doi.org/10.1542/peds.2016-3489
https://doi.org/10.1097/AUD.0b013e31857718
https://doi.org/10.1186/1475-9276-10-16/
https://doi.org/10.1542/peds.2006-3540
https://doi.org/10.1093/hsw/hlw061
https://doi.org/10.1093/hsw/hlw061
https://www.semanticscholar.org/paper/Current-Trends-in-Early-Hearing-Diagnosis-and-in-Pretto/37f1c1b08409c257cb77e056a9bd80a0d0f16b76
https://www.semanticscholar.org/paper/Current-Trends-in-Early-Hearing-Diagnosis-and-in-Pretto/37f1c1b08409c257cb77e056a9bd80a0d0f16b76
https://www.semanticscholar.org/paper/Current-Trends-in-Early-Hearing-Diagnosis-and-in-Pretto/37f1c1b08409c257cb77e056a9bd80a0d0f16b76
https://doi.org/10.1186/s13584-019-0331-7
https://doi.org/10.1186/s13584-018-0226-z
https://doi.org/10.1186/s13584-018-0226-z
https://doi.org/10.5334/ijic.3965
https://doi.org/10.1186/s13584-017-0166-z
https://doi.org/10.1080/10810730.2016.1207115
https://doi.org/10.1089/109065703322146849
https://doi.org/10.1089/109065703322146849
https://doi.org/10.1016/j.cub.2005.xx.xxx
https://doi.org/10.1007/s10943-013-9695-0
https://doi.org/10.1016/s0378-5122(03)
https://doi.org/10.1093/eurpub/ckw166.009
https://doi.org/10.1093/deafed/eny011
https://doi.org/10.1353/sls.2005.0004
https://doi.org/10.1353/aad.2011.0006
https://doi.org/10.1080/14643154.2017.1393604
https://doi.org/10.1590/s1809-48722011000300016

Goldblat et al. Israel Journal of Health Policy Research

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

(2020) 9:36

Tobey EA, Thal D, Niparko JK, Eisenberg LS, Quittner AL, Wang N, The CDaCl
investigation team. Influence of implantation age on school-age language
performance in pediatric cochlear implant users. Int J Audiol. 2013;52:219-29.
Most T, Aviner C. Auditory, visual, and auditory-visual perception of
emotions by individuals with cochlear implants, hearing aids, and normal
hearing. J Deaf Stud Deaf Educ. 2009;14:449-64.

Wu C, Chen Y, Chan K, Lee L, Hsu K, Lin B, et al. Long-term language levels
and reading skills in mandarin-speaking prelingually deaf children with
cochlear implants. Audiol Neurol. 2011;16:359-80.

Coleman-Brueckheimer K, Dein S. Health care behaviors and beliefs in
Hasidic Jewish populations: a systematic review of the literature. J Relig
Health. 2011;50:422-36. https:;//doi.org/10.1007/510943-101-9448-2.

Kim EJ, Kim T, Paasche-Orlow MK, Rose AJ, Hanchate AD. Disparities in
hypertension associated with limited English proficiency. J Gen Intern Med.
2017;32:632-9. https.//doi.org/10.1007/511606-017-3999-9.

Mandell DS, Davis JK, Bevans K, Guevara JP. Ethnic disparities in special
education labeling among children with attention-deficit/hyperactivity
disorder. J Emotional Behav Disord. 2008;16:42-51.

Most T. Assessment of school functioning among Israeli Arab children with
hearing loss in the primary grades. Am Ann Deaf. 2006;151:327-35.
Levinger M, Allassad AN. Bedouin hearing parents of children with hearing
loss: stress, coping, and quality of life. Am Ann Deaf. 2018;163:328-55.
Schuster M, Elroy |, Rosen B. How culturally competent are hospitals in Israel?
Isr J Health Policy Res. 2018;7:61. https//doi.org/10.1186/513584-018-0255-7.
Allassad Alhuzail N, Levinger M. Society as a barrier rather than a resource
for women - Bedouin mothers of children with hearing loss describe their
plight. Int J Disabil: Dev Educ, online publication. 2019. https://doi.org/10.
1080/1034912x.2019.1681378.

Koopman RJ, Mainous AG, Geeset ME. Rural residence and Hispanic
ethnicity: Doubly disadvantaged for diabetes? J Rural Health. 2006;22:63-8.
https://doi.org/10.1111/j.1748-0361.2006.00009.x.

Probst J, Moore CG, Glover SH, Samuels ME. Person and place: the
compounding effects of race/ethnicity and rurality on health. Am J Pub
Health. 2004,94:1695-703.

Acevedo-Garcia D, Osypuk TL, McArdle N, Williams DR. Toward a policy-
relevant analysis of geographic and racial/ethnic disparities in child health.
Health Aff. 2008;27:321-33. https;//doi.org/10.1377/hlthaff.27.2.321.

Baicker K, Chandra A, Skinner J. Geographic variation in health care and the
problem of measuring racial disparities. Perspect Biol Med. 2005;48:42-s53.
https://doi.org/10.1353/pmb.2005.0020.

Mitchell RE, Karchmer MA. Chasing the mythical ten percent: parental
hearing status of deaf and hard of hearing students in the United States.
Sign Lang Studies. 2004;4:139-63. https://doi.org/10.1353/515.2004.0005.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1007/s10943-101-9448-2
https://doi.org/10.1007/s11606-017-3999-9
https://doi.org/10.1186/s13584-018-0255-7
https://doi.org/10.1080/1034912x.2019.1681378
https://doi.org/10.1080/1034912x.2019.1681378
https://doi.org/10.1111/j.1748-0361.2006.00009.x
https://doi.org/10.1377/hlthaff.27.2.321
https://doi.org/10.1353/pmb.2005.0020
https://doi.org/10.1353/sls.2004.0005

	Abstract
	Background
	Method
	Results
	Conclusions

	Background
	Minorities in Israel
	The study

	Method
	Participants and procedure
	Statistical analysis

	Results
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

