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Purpose: To assess attitudes in a nonmedically and nonculturally influenced setting of reproductive-age adults

toward genetic testing for deafness in newborns. Methods: Hearing, deaf, and hard-of-hearing individuals at a

university completed questionnaires assessing attitudes toward genetic testing. Results: Eighty-five percent of

hearing (n � 133) and 62% of deaf/hard-of-hearing (n � 89) individuals would allow genetic testing for deafness

in their own newborn. Conclusions: These results indicate an acceptance of newborn genetic testing for deafness

by individuals in the broader community, regardless of hearing status. Genet Med 2003:5(2):106–112.
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Approximately 50% of congenital deafness is due to genetic
factors.1,2 Recent identification of deafness-causing genes such
asGJB23 has prompted suggestions of linking genetic testing to
the early hearing detection and intervention (EHDI) process
for newborns.4 The benefits of genetic testing during the new-
born period includemore targetedmedical management, such
as sparing infants with two GJB2 mutations from additional
testing and clinical evaluation for syndromic deafness; offering
prognostic information about the child; and providing accu-
rate recurrence information to parents of a deaf child.5 How-
ever, there are not enough data on the public’s attitudes toward
genetic testing for deafness in the newborn period to indicate
whether or not there is support for such testing.
The implementation of newborn genetic screening for deaf-

ness will have an impact on both hearing and deaf/hard-of-
hearing individuals as 90% to 95% of deaf/hard-of-hearing
individuals are born to hearing parents.1 However, genetic
testing for deafness raises a series of ethical and social issues as
deafness may be considered a cultural characteristic rather
than a medical condition.6,7 Like other cultures, members of
the Deaf culture (capital D) share a common language (e.g.,
American Sign Language), history, social customs, and identi-
ty.6–8 Many deaf individuals feel that deafness is not a disabil-
ity6,7 and thereforemay perceive genetic counseling and testing

for deafness as a threat to the Deaf culture or an intrusion on
their family values or decisions.
Previous studies conducted in cultural or medical settings

have yielded insight into the attitudes of deaf, hard-of-hearing,
and hearing individuals with deaf family members toward di-
agnostic, carrier, and prenatal genetic testing for deafness.9–14

Based on these studies, it appears that culturally Deaf individ-
uals hold more negative attitudes toward genetic testing for
deafness than nonculturally deaf individuals9,10,13 or hearing
individuals with a deaf family member.10 As examples, cultur-
ally Deaf individuals were more likely than nonculturally deaf
individuals to think that genetic testing for deafness would
devalue deaf people,9 do more harm than good,9 and have a
negative impact on the Deaf community.13 Culturally Deaf
participants were alsomore likely to be against prenatal testing
for deafness compared with nonculturally deaf9,13 and hearing
individuals with a deaf relative.10 Such testing might be per-
ceived to threaten the continuation of the Deaf culture10 or to
be a criticism of their values. In contrast, a high level of interest
in diagnostic, carrier, and prenatal genetic testing among hear-
ing parents of deaf children has been documented.11,14 For
these parents, genetic testing was associated with a number of
benefits, including identifying the cause of hearing loss, deter-
mining a recurrence chance, and preparation for future
pregnancies.11,14

Previous studies suggest that attitudes of hearing and deaf/
hard-of-hearing individuals (particularly culturally Deaf indi-
viduals) toward genetic testing for deafness are polarized and
that widespread use of genetic testing for deafness may pro-
duce conflict. However, participants in previous studies were
ascertained primarily through culturally or medically influ-
enced settings (conferences for the deaf, hospital clinics). Thus
these conclusions may not be representative of hearing and
deaf/hard-of-hearing individuals ascertained from a broader
community sample, raising two important implications. First,
differences between hearing and deaf/hard-of-hearing individ-
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ualsmaynot be as striking in the broader community, a finding
that could have an important impact on genetic testing policy.
Second, the generally positive attitudes of hearing parents with
a deaf child toward diagnostic testing may not reflect the atti-
tudes toward genetic testing in the newborn period of hearing
individuals without a family history of deafness.
Because policies regarding genetic testing for deafness should

be influenced by as broad a population as possible, the present
study assessed the attitudes of hearing, deaf, and hard-of-hearing
people toward genetic testing for deafness, including newborn
testing, in a more general setting, that is, in a nonmedically, cul-
turally (Deaf or hearing) influenced setting. We believe that the
present studysampleofuniversity students represents thebroader
community of hearing and deaf/hard-of-hearing individuals.
This sample also represents the community of individuals who
will come into contact with the EHDI process, i.e., a cohort of
reproductive-age hearing individuals not ascertained for a family
history of deafness and a cohort of reproductive-age deaf or hard-
of-hearing individuals.

METHODS

The study sample was ascertained in the fall of 2001 from
students enrolled at California State University Northridge
(CSUN), located in the Los Angeles metropolitan area. CSUN
is one of a few universities in the United States with a signifi-
cant population of deaf and hard-of-hearing students (~250
enrolled per year), and it houses the National Center on Deaf-
ness (NCOD). Individuals were eligible to participate if they
were at least 18 years old. Because of differences in the ratio of
deaf or hard-of-hearing to hearing students in the classrooms,
recruitment to complete an anonymous, self-administered
questionnaire was conducted separately for each group. The
hearing group was recruited from classes and student club
meetings. Students who were deaf or hard-of-hearing were re-
cruited during the registration period atNCOD. The studywas
approved by the University of California, Los Angeles Institu-
tional Review Board and the CSUN Office of Research and
Sponsored Projects.
The questionnaire contained items to assess demographics,

knowledge, experience, and interest in genetics and genetic
counseling, and attitudes toward genetic testing for deafness.
Demographic items included age, ethnicity/race, hearing sta-
tus (hearing, hard-of-hearing, deaf), degree (mild, severe, pro-
found), and membership in the Deaf community (yes, no).
Attitudes toward newborn and prenatal genetic testing, per-
ceptions regarding the chance of having offspringwho are deaf,
preferences for offspring who were hearing or deaf, attitudes
regarding the availability of genetic testing, and perceptions of
the possible risks and benefits resulting from genetic testing for
deafness were assessed. Many of the items were adapted from
previous studies of attitudes toward genetic testing,9,10,15 and
several new items were created to assess attitudes toward new-
born testing. Unlike previous studies, a brief description of
what genetic counselors do (e.g., explain what genetic testing
is, discuss the chances of having a [child with a] genetic condi-

tion, provide support) was included on the questionnaire. The
questionnaire was pilot-tested and reviewed for clarity and
sensitivity toward the Deaf community.
Attitudinal items were assessed with either a three-category

response scale (yes, no, unsure) or a 5-point Likert response
scale (strongly agree, agree, neutral, disagree, strongly dis-
agree). Risk perception was assessed by asking participants to
provide a number between 0% and 100% as their chance of
having a deaf child. The responses of the deaf and hard-of-
hearing participants were evaluated to determine whether at-
titudes toward genetic testing were associated with type of
deafness or degree of deafness. Because stratification by these
variables did not reveal significantly different response distri-
butions, the responses of the deaf and hard-of-hearing partic-
ipants were grouped together and compared with the re-
sponses of the hearing participants. Differences in perceived
risk were assessedwith a t test. Comparisons of categorical data
across groups were performed with �2 test of independence,
and comparisons within a group across items were performed
using the McNemar test of correlated proportions. Group
comparisons of Likert-scale items were performed with a two-
sample Wilcoxon test. Analyses were performed with all five
Likert-scale response categories, and with three response cate-
gories (strongly agree/agree, neutral, strongly disagree/dis-
agree), with no difference in overall conclusions. Statistical
analyses were performed with SAS version 8.2.16

RESULTS

Analyses are based on 222 of the 224 returned question-
naires. One questionnaire was excluded because most of the
items were left blank, and one was excluded because the par-
ticipant was less than 18 years old. Sample demographics are
found in Table 1. Average age, ethnicity/race, and percentage
of females in the sample are similar to those of the entire CSUN
student population.17

Knowledge of and experience with genetic testing and genetic
counseling

The majority of participants (80%) reported having little a
priori knowledge about genetic testing, and 82% reported no
personal experience with genetic testing. Of those who re-
ported experience with genetic testing, the tests reported are
not considered genetic tests. The vast majority (93%) never
attended a genetic counseling session, and 50% had no knowl-
edge of genetic counseling prior to reading the questionnaire.
However, hearing participants weremore likely to report prior
knowledge of genetic counseling (46% vs. 29%, P � 0.01) and
to indicate greater interest in attending a genetic counseling
session before genetic testing for deafness than the deaf/hard-
of-hearing participants (67% vs. 42%, P � 0.0001). The two
groups also differed significantly in their perceptions of the
chance to have a deaf child (P � 0.0001). On average, the
hearing group reported that their chance of having a deaf child
was 12.8% (median � 3), while the average value reported by
the deaf/hard-of-hearing group was more than twice that at
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30.5% (median � 30). Although neither group was particu-
larly familiar with genetic testing or genetic counseling, there
was an implicit understanding that personal history of deafness
increases the chance of having a deaf child.

Attitudes toward newborn and prenatal genetic testing for
deafness

Participants were asked whether they would have their own
newborn tested if a genetic test were available (Fig. 1). Al-
though the distribution of responses differed between the two
groups (P � 0.0004), the majority in both groups (85% of the
hearing group and 62% of the deaf/hard-of-hearing group)
indicated that they would test their own newborn for deafness
using a genetic test.
When asked about testing all newborns (Table 2), 53% of

the hearing group agreed that allnewborns should have genetic
testing for deafness, while 35% of the deaf/hard-of-hearing
group agreed and 56% were neutral about this statement (P �
0.02). A similar pattern of responses was found when partici-
pants were asked about testing all newborns for deafness with a

nongenetic test (Table 2). The majority of both groups
(�75%) felt that genetic testing for deafness should be avail-
able to anybody interested (Table 2), although a greater pro-
portion of the hearing group indicated agreement with this
statement (P � 0.001).

Participants were also asked whether they would be inter-
ested in prenatal genetic testing for deafness (Fig. 1). The dis-
tribution of responses between the two groups differed (P �
0.009), with 64% of the hearing group reporting that they
would have prenatal genetic testing compared with 44% of the
deaf/hard-of-hearing group. Twenty-one percent of the deaf/
hard-of-hearing group offered a neutral response to this item.
The proportion of each group interested in prenatal genetic
testing was considerably smaller than the proportions indicat-
ing interest in newborn genetic testing (hearing group: 85% for
newborn vs. 64% for prenatal,P� 0.001; deaf/hard-of-hearing
group: 62% for newborn vs. 44% for prenatal, P � 0.001).

Preference for a deaf or a hearing child

Participants were asked whether they would prefer a deaf
child, a hearing child, or if it did not matter, and a significant
difference was found between the two groups (P � 0.0001).
The vast majority of the hearing group (73%) indicated that
they would prefer to have a hearing child. None of the hearing
participants stated that they would prefer to have a deaf child.
In contrast, the vast majority of the deaf/hard-of-hearing
group (81%) stated that it did not matter whether they had a
deaf child or a hearing child. Seven percent of this latter group
indicated that they would prefer a deaf child.

Possible risks of genetic testing for deafness

There were significant differences between the two groups
about whether genetic testing would devalue (P � 0.0001) or
eliminate (P� 0.0001) deaf people (Table 2). The vastmajority
of the hearing group (�70%) disagreed that genetic testing
would result in these outcomes. In contrast, themajority of the
deaf/hard-of-hearing group (51%) was neutral about whether

Table 1
Sample demographics

Group

Hearing Deaf/HOH

n 133 60/29

Average age (SD) 27.9 (8.9) 24.2 (6.4)

(Hearing: n � 132; Deaf/HOH: n � 88)

% female 69 63

(Hearing: n � 133; Deaf/HOH: n � 89)

Ethnicity/race (%)

(Hearing: n � 129; Deaf/HOH: n � 87)

Caucasian 48.8 47.1

Hispanic 27.1 12.6

Asian 8.5 20.7

African American 6.9 9.2

Other 8.5 10.3

% identify with Deaf community 5 81

(Hearing: n � 131; Deaf/HOH: n � 88)

% with relative born deaf or HOH 9 24

(Hearing: n � 131; Deaf/HOH: n � 87)

% parents 23 10

(Hearing: n � 129; Deaf/HOH: n � 87)

HOH, hard-of-hearing.

Fig. 1 Personal interest in newborn and prenatal genetic testing for deafness. aResponse
distribution differed between hearing and deaf/hard-of-hearing groups (P� 0.05). HOH,
hard-of-hearing.
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Table 2
Distribution of attitudes toward genetic testing for deafness by hearing status

Question Group Agree (%) Neutral (%) Disagree (%)

All newborns should have their hearing tested using a genetic testa Hearing
(n � 132)

53.0 38.7 8.3

Deaf/HOH
(n � 89)

34.8 56.2 9.0

All newborns should have their hearing tested using a test that
does not involve geneticsa

Hearing
(n � 132)

50.7 41.7 7.6

Deaf/HOH
(n � 88)

35.2 52.3 12.5

Genetic testing for deafness should be available to anybody
interesteda

Hearing
(n � 132)

91.7 5.3 3.0

Deaf/HOH
(n � 89)

75.3 21.3 3.4

A genetic test for deafness would devalue deaf peoplea Hearing
(n � 133)

8.3 21.0 70.7

Deaf/HOH
(n � 88)

20.5 51.1 28.4

Genetic testing for deafness would result in the elimination of deaf
people from the populationa

Hearing
(n � 131)

12.2 14.5 73.3

Deaf/HOH
(n � 88)

29.5 36.4 34.1

A positive result in a genetic test for deafness could lead to
discrimination in health insurance

Hearing
(n � 132)

50.7 16.7 32.6

Deaf/HOH
(n � 87)

52.9 27.6 19.5

A positive result in a genetic test for deafness could lead to
discrimination in employment

Hearing
(n � 132)

44.7 14.4 40.9

Deaf/HOH
(n � 87)

43.0 30.2 26.8

A positive result in a genetic test for deafness could lead to
discrimination in personal relationships

Hearing
(n � 132)

26.5 21.2 52.3

Deaf/HOH
(n � 86)

25.6 40.7 33.7

A positive result in a genetic test for deafness could lead to
discrimination in educationa

Hearing
(n � 132)

28.8 17.4 53.8

Deaf/HOH
(n � 86)

38.4 30.2 31.4

Genetic testing for deafness would affect family relationships Hearing
(n � 132)

29.5 25.8 44.7

Deaf/HOH
(n � 88)

29.5 40.9 29.6

—Continued
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or not genetic testing would result in a devaluation of deaf
people; and there was no consensus among the deaf/hard-of-
hearing participants about whether or not such testing would
eliminate deaf people from the population.
There was very little evidence that the two groups differed in

perceptions about possible forms of discrimination as a result
of genetic testing for deafness. The majority of both groups
(�50%) agreed that genetic testing for deafness could result in
discrimination in health insurance, but therewas no consensus
about whether or not it could lead to discrimination in em-
ployment (Table 2). About a quarter of each group agreedwith
the statement that genetic testing for deafness could result in
discrimination in personal relationships (Table 2). Similar re-
sults were found when the participants were asked whether
genetic test results would affect family relationships (Table 2).
However, the two groups differed when asked about education
discrimination (P � 0.006). While the majority of the hearing
group (54%) disagreed that genetic testing could result in dis-
crimination in education, there was no consensus among the
deaf/hard-of-hearing group (Table 2).

Possible benefits of genetic testing for deafness

A greater proportion of hearing respondents, compared with
the deaf/hard-of-hearing group, agreed with the statement that
genetic testing might detect whether a person can pass on genes
associatedwith deafness (P� 0.0001) (Table 2). Hearing respon-
dents also were more likely than deaf/hard-of-hearing respon-
dents to agree with the statement that genetic testing would allow
people to make decisions about having children (P � 0.0001)
(Table 2). Inboth cases, the responses of thedeaf/hard-of-hearing
group were split between agree and neutral on each of these two
items. The two groups also differed about whether genetic testing
would help people understand why deafness occurs (P � 0.01).
Although�60%of both groups agreed, 28%of the deaf/hard-of-
hearing group expressed a neutral opinion about this statement
(Table 2). There was no difference between the two groups’ re-
sponses to statements that genetic testing would benefit society,
their own family, or the participants themselves, nor was there
clear consensus about whether genetic testing for deafness would
foster these outcomes (Table 2).

Table 2
Continued

Question Group Agree (%) Neutral (%) Disagree (%)

Genetic testing for deafness may detect if a person can pass on
genes associated with deafness to their childrena

Hearing
(n � 133)

80.4 12.8 6.8

Deaf/HOH
(n � 88)

46.6 46.6 6.8

Genetic testing for deafness would allow people to make decisions
about having childrena

Hearing
(n � 133)

75.9 16.5 7.5

Deaf/HOH
(n � 88)

45.5 38.6 15.9

Genetic testing for deafness would help people understand why
deafness occursa

Hearing
(n � 133)

78.2 12.8 9.0

Deaf/HOH
(n � 88)

61.4 28.4 10.2

Genetic testing for deafness could benefit society Hearing
(n � 132)

53.8 34.1 12.1

Deaf/HOH
(n � 89)

41.6 41.6 16.8

Genetic testing for deafness could benefit my family Hearing
(n � 132)

31.8 43.9 24.3

Deaf/HOH
(n � 89)

39.3 41.6 19.1

Genetic testing for deafness could benefit me Hearing
(n � 131)

29.0 38.9 32.1

Deaf/HOH
(n � 89)

42.7 37.1 20.2

aResponse distribution differed between hearing and deaf/hard-of-hearing groups (P � 0.05). HOH, hard-of-hearing.
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DISCUSSION

With the recent identification of genes associated with hear-
ing loss, genetic testing and evaluation will serve as important
adjuncts to the EHDI process. However, it is important to as-
sess the attitudes of those who would be affected by genetic
evaluation, i.e., the broader community of hearing and deaf/
hard-of-hearing individuals. We conducted a study in a uni-
versity setting that is the first to explicitly address attitudes
toward newborn genetic testing for deafness, in a sample pri-
marily composed of two groups of reproductive age: hearing
individuals not ascertained for a family history of deafness and
individuals who were deaf or hard-of-hearing. We found that
the majority of hearing and deaf/hard-of-hearing individuals
endorsed genetic testing of their own newborn for deafness
and thought that genetic testing should be available to anyone
who is interested. More than 50% of hearing individuals and
approximately 40% of deaf/hard-of-hearing individuals sup-
ported the idea that all newborns should undergo genetic test-
ing for deafness. This positive attitudewithin the broader com-
munity of young adults provides contrast to previous studies
conducted in culturally ormedically influenced settings, where
a predominantly negative attitude toward genetic testing for
deafness has been documented among culturally Deaf
individuals.9,10,13

There also was greater interest in newborn genetic testing
than prenatal genetic testing regardless of hearing status. This
result suggests that genetic information about hearing status
has more instrumental value in the newborn period than it
does in the prenatal period. Parents of deaf children have re-
ported that pediatric genetic testing would help to determine
the etiology of their child’s condition, the recurrence chance,
and the appropriate medical management of their child,11,14

thereby producing an array of cognitive, emotional, and be-
havioral benefits. Genetic testing during the newborn period
would offer these benefits as well, and it may account for the
higher level of interest in a newborn test.
We found that more hearing than deaf/hard-of-hearing in-

dividuals would use prenatal genetic testing, a result that is
consistent with previous research. Because the hearing status
of a child does not matter to the majority of deaf/hard-of-
hearing individuals,9,10,13 the emotional and preparatory ben-
efits associated with prenatal information10,13,14 may not play
as prominent a role as it does for hearing individuals, who
generally state that they prefer a hearing child.
The 64% of hearing individuals in the current study who

would use prenatal diagnosis falls into the 49% to 87% range
noted previously for hearing parents of a deaf child. This result
suggests that hearing individuals may be interested in prenatal
diagnosis for deafness regardless of their family history. In con-
trast, the 44% of deaf/hard-of-hearing individuals who would
use prenatal diagnosis was higher than the 16% to approxi-
mately 35% found in earlier studies.9,10,13 Thus the attitudes of
deaf/hard-of-hearing individuals toward prenatal diagnosis
are variable and likely to be a function of a variety of factors,

including strength of cultural identity13 or educational back-
ground since this sample was drawn from a university setting.
More than half of the hearing and deaf/hard-of-hearing in-

dividuals felt that genetic testing for deafness would provide
useful information, including explanation of deafness and in-
formation about the chance of recurrence.However, responses
of the deaf/hard-of-hearing group were more heterogeneous
compared with those of the hearing group. These results may
explain the differential interest in genetic testing for deafness,
as hearing individuals are more likely to associate the test re-
sults with useful information. However, they also suggest that
hearing individuals may be somewhat naı̈ve about the etiolog-
ical heterogeneity of deafness and the limitations of genetic
testing for deafness.11

The possibility of discrimination as a result of genetic testing
has been of concern for some time,15,18 and genetic testing for
deafness generates similar concerns about insurance and em-
ployment discrimination regardless of hearing status. How-
ever, deaf/hard-of-hearing individuals are more likely to be
concerned than hearing individuals about additional implica-
tions of widespread genetic testing, such as the elimination and
devaluation of deaf people and education discrimination. Al-
though 20%of deaf/hard-of-hearing individuals in the current
study felt that genetic testing might devalue deaf people, it is
less than the 50%of culturally Deaf individuals who previously
stated that genetic testing would devalue deaf individuals.9

Thus our study demonstrates that there is considerable vari-
ability in the attitudes of deaf individuals regarding possible
adverse outcomes of genetic testing.
Nearly two-thirds of the hearing group expressed interest in

attending a genetic counseling session before proceeding with
genetic testing for deafness. Thus incorporating genetic coun-
seling into the EHDI process will likely be welcomed, if not
expected, by the predominant group of clients—hearing par-
ents of a newborn. A smaller percentage of the deaf/hard-of-
hearing group (42%) expressed interest in genetic counseling
prior to genetic testing for deafness. In contrast to previous
findings on a college campus of predominantly deaf individu-
als,8 our results suggest some hesitance by the deaf/hard-of-
hearing individuals in this study to seek genetic counseling
services. This may be due, in part, to a lack of familiarity with
the role of genetic counselors because participants were ascer-
tained outside of a medical setting.
Finally, it is intriguing to note the similarity between atti-

tudes toward using a genetic test and attitudes toward using a
nongenetic test to identify deafness in the newborn period.
This result suggests that a gene-based newborn hearing test
does not evoke a uniquely different reaction from that evoked
by a nongenetic hearing test among hearing and deaf/hard-of-
individuals. Instead, it appears that the broader hearing and
deaf/hard-of-hearing population are responding to the con-
cept of newborn identification of hearing loss instead of the
mechanism for doing so.
The current study has several limitations, and additional

research on attitudes toward newborn genetic testing for deaf-
ness is warranted. Limitations include influences of a univer-
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sity setting and the uniqueness of the CSUN setting where both
hearing and deaf/hard-of-hearing students are grouped to-
gether. However, the stance taken by most individuals in this
study suggests that the addition of genetic testing into the
EHDI process has the potential to be accepted by many mem-
bers of the broader community. Comprehensive genetic coun-
seling and testing strategies that are culturally sensitive, ad-
dress concerns, and promote beneficial outcomes should be
developed for the EHDI process.
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