( NCHAM -/

Ass
Utah State University™

The Journal of Early Hearing
Detection and Intervention

2019; 4(1): 1-14

21t Century Teenagers and Young Adults who are Deaf or Hard of

Hearing: Outcomes and Possibilities

Jean S. Moog, MS'
Amanda M. Rudge, MS2

"Moog Center for Deaf Education, St. Louis, MO

2Washington University School of Medicine, Program in Audiology and Communication Sciences, St. Louis, MO

Abstract: The purpose of this study was to document demographics, characteristics, and long-term outcomes of
teenagers and young adults who are deaf or hard of hearing (DHH) and who all attended the Moog Center for Deaf
Education for preschool and/or a portion of elementary school. Because it is not an experimentally controlled study,

it does not establish causal relationships among outcomes and variables describing the intervention program or the
participants. It does provide valuable data about the possibilities for children who are deaf or hard of hearing and identifies
variables associated with positive outcomes that can be more closely examined in future experimentally controlled
studies. Data were obtained via an online survey from 108 individuals who were DHH and had attended the Moog Center
for Deaf Education. The survey assessed educational, employment, and personal outcomes of individuals who were
currently in high school and beyond (15-32 years of age). Results indicate this group of individuals obtained high levels

of achievement in terms of educational attainment, employment experience, social involvement, and communication

competence.
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Over the past 25—-30 years, several important changes

in technology and public policy have resulted in a
monumental shift in the education of children who are
deaf or hard of hearing (DHH) and dramatically increased
the potential outcomes and opportunities for these
children. Changes in technology include advancements in
hearing technology, and information and communication
technologies. Changes in public policy include federal
laws such as the Early Hearing Detection and Intervention
(EHDI) Act of 2017 and the Individuals with Disabilities
Education Act (IDEA, 2004).

1. Advancements in hearing technology in both hearing
aids and cochlear implants have dramatically increased
access to sound for individuals who are DHH. In addition,
the age at which the FDA approved implantation of
cochlear implants has decreased from the initial candidacy

criteria of 18 years in 1984, two years of age in 1989, and
one year of age in 2000 (Sorkin, 2016).

2. Computers, captioning, social media, and other internet
technology have expanded the ways in which individuals
communicate and access information that have affected
the lives of all individuals, with potential long-term benefits
for individuals who are DHH.

3. Early Hearing Detection and Intervention (EHDI)

programs have reduced the average age of identification

of hearing loss. Prior to the 21st century, most children

who were DHH were not identified until they were two

to three years of age when parents noticed they were

not talking (Toward Equality, 1988; White, 2014). Earlier
identification has resulted in earlier intervention and earlier
fitting of hearing aids (Harrison, Rousch, & Wallace, 2003; 1




Hoffman & Beauchaine, 2007). EHDI programs now

exist in all 50 states with the purpose of ensuring that all
infants are screened for hearing and that those identified
with hearing loss are enrolled in early intervention as
soon as possible. This has reduced the average age of
identification of hearing loss by more than two years, to an
average of three to six months (White, 2014). Additionally,
the Centers for Disease Control and Prevention (CDC,
2018) reports 98% of all infants are now screened for
hearing loss.

4. Individuals with Disabilities Education Act (IDEA) is a
law that ensures that eligible students with a disability
are provided with a free appropriate public education and
related services that are tailored to their individual needs
(IDEA, 2004).

As a result of these changes, opportunities for the current
generation of teenagers and young adults who are

DHH have exceeded those of past generations. Even

as opportunities continue to expand, parents remain
concerned about outcomes for their children (Szarkowski &
Brice, 2016). Ninety-five percent of children who are DHH
have at least one hearing parent (Mitchell & Karchmer,
2004). Research suggests that hearing parents of children
who are DHH experience unique concerns (Hintermair,
2006; Pipp-Siegel, Sedey, & Yoshinaga-Itano, 2002).
When hearing parents first find out that their child has a
hearing loss, they are concerned about their child’s future
(e.g., Will my baby have friends? Be involved in sports?
Go to college? Get a job?). EHDI service providers are
often the first points of contact for new parents of children
who are DHH, and parents look to them to answer these
questions and express what can be expected for their
child. Longitudinal outcome data are needed to answer
these questions for the current generation of children who
are DHH.

The current study begins to address those questions

by describing the educational, employment, and related
outcomes for 108 alumni from the Moog Center for Deaf
Education. Because it is not an experimentally designed
study, it does not establish cause and effect relationships
among outcomes, children’s characteristics, and the type
of interventions they received. The study nonetheless
provides valuable information about what is possible in the
21st century for children who are DHH.

The Moog Center is a listening and spoken language
program for children who are DHH. All participants
attended the Moog Center for a portion of their early
education, including preschool and/or elementary school.
Study participants ranged in age from 15 to 32 years at the
time data were collected. To the authors’ knowledge, this is
the first longitudinal description of outcomes for teenagers
and young adults who are DHH, in which all participants
had attended the same deaf education program prior to
entering a general education setting with their hearing
peers. The information in this article helps to fill the gap in
the deaf education literature about longitudinal outcomes

for children who are DHH after controlling for educational
environment and instructional philosophy.

Method

This study received approval from IntegReview Institutional
Review Board, Austin, TX (#201516). All individuals ages
15 and older at the time data were collected and who
attended the Moog Center for at least one year were
eligible to participate in the study. Data for this study were
obtained from two sources: (a) the Moog Center’s in-
house database, and (b) an online survey created by the
Moog Center’s founding director. The in-house database
contained historical data on each participant, including
contact information, demographics, and audiological
histories. The online survey, via Survey Gizmo, was
designed to collect information about participants’
educational, employment, and personal experiences in
high school, higher education, and beyond.

Young adult participants, 18 years and older, were
contacted via an email invitation. Teen participants were
recruited by parental phone call and parental consent
to contact the participant via a parent-provided email
address. Contact information for alumni and parents of
alumni was obtained from the school’s database and
social media. Email addresses for ten of 132 eligible
alumni could not be procured, and four parents of

high schoolers declined to consent for their children to
participate, resulting in 118 emailed invitations to alumni
for participation in the online survey.

The email contained a brief description of the study,
including what the researchers hoped to learn, what
would be expected for participation, an estimation of how
much time the survey would take, and information about a
compensation of $50 for participants who completed the
survey. The email also contained a link to the survey, and
the first page of the survey contained the consent form
for participating. Of the 118 alumni to whom surveys were
sent, 108 (92%) consented to participate and completed
the survey.

Survey questions inquired about education, employment,
communication, use of technology, special recognitions
received, and other aspects of the participants’ lives after
leaving the Moog Center. The survey was composed
mostly of multiple-choice questions with a few open-ended
questions. The survey used skip logic, a feature that leads
participants through the survey based on their previous
answers.

Participants
Of the 108 participants, 92% were identified with hearing
loss before three years of age, and the remaining 8%
were identified before five years of age. All participants
met the following criteria: (a) attended the Moog Center
program for at least one school year during preschool and/
or elementary school, and (b) were above the age of 14 at
the time of the study. The 108 respondents were divided
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into two groups: (a) 44 high schoolers, henceforth referred
to as Teens, and (b) 64 alumni who were beyond high
school, henceforth referred to as Young Adults. Table 1
summarizes the characteristics of participants.

Table 1
Participant Characteristics

Attribute Description Teens Young All
n=44 Adults Participants
n==64 N =108
Unaided PTA Pure tone average, 90.6 98.3 95.2
Better Ear mean thresholds in (38.6-NR) (55-NR) (38.6 -NR)
dB and range
Hearing Number with:
Technology 1 Cl, no HA 8 32 40
2Cl 18 17 35
1Cl, 1 HA 9 7 16
2 HA 9 8 17
Deaf of Deaf n and % with 1,2% 3,5% 4,4%
parents who are
DHH
Mother’s nand % with 33,75% 51,80% 84, 78%
Education mothers who
obtained degrees
from higher
education
institutions
Performance IQ  Mean nonverbal 112 107 109
intelligence quotient (90-129)  (79-133) (79-133)
and range
First Mean age in years 1.5 1.6 1.6
Amplification at first hearing aid (0.2-4.5)  (0.1-5.0) (0.1-5.0)
fitting and range
First Implant Mean age in years 3.0 5.7 4.7
at first cochlear (1.0-7.8) (1.8-25.0) (1.0-25.0)

implant and range

Note. NR = No Response at the limits of the audiometer; PTA = pure tone average;
Cl = Cochlear Implant, HA = hearing aid; DHH = deaf or hard of hearing.

Hearing Technology

On average, participants first received hearing aids by 18
months of age and 91% were amplified before three years
of age. When asked about present-day use of hearing
technology, 84% of participants reported use of at least
one cochlear implant, and 16% reported wearing bilateral
hearing aids. Among ClI users, 41% of Teens and 27% of
Young Adults reported bilateral implantation. More Teens
(41%) than Young Adults (27%) were bilaterally implanted.
All but one participant, who received his Cl at age 25,
responded that device(s) were worn most or all waking
hours, excluding inappropriate times such as swimming,
taking a shower, and/or sometimes in noisy places.

Preschool and Elementary Education

The Moog Center curriculum is based on a curriculum
developed by Jean Moog during the Experimental Project
in Instructional Concentration (Moog & Geers, 1985).
The teens and young adults surveyed for this article were
taught using this curriculum and it is still used today.

The Moog Center provides a full-day spoken language
program for preschool and elementary school children
who are DHH. The program is intensive, focused, and

objective-driven. The two main components of the Moog
Center programs are small-group instruction and large
group instruction. Additionally, parent informational group
meetings, parent support group meetings, and individual
parent-child coaching sessions are available. Preschool
children spend about half of the day in small groups for
individualized therapy and the other half of the day in

large groups. Small groups typically consist of two or three
children with similar abilities in each spoken language
area, including speech, vocabulary, language, and
auditory skill development. Small groups allow for explicit
instruction in each of these skills. For children in preschool,
large groups typically consist of eight to twelve children

in a classroom where the focus is on the development of
motor skills, social skills, pragmatic skills, and preschool
academic skills. The larger preschool classroom setting
also provides natural opportunities for children to transfer
specific learned spoken language skills to conversational
settings in the context of preschool activities. Children in
the elementary school program have a similar schedule for
small group instruction for spoken language and reading
development; medium sized groups of four children for
elementary subjects such as written language, math,
science, social studies, and critical thinking; and large
groups of 8-12 for special activities, computers, centers,
and physical education. Throughout the day, children

in both the preschool and elementary school programs
alternate between small and large group activities.
Appendix A details sample daily teacher/learner schedules
for both programs. Teaching staff include certified teachers
of the deaf, speech-language pathologists, and early
educators.

Audiology services are provided onsite by experienced
pediatric audiologists for all school children. These
services include objective and behavioral hearing
evaluations, fitting and programming of hearing aids,
cochlear implants, and remote microphone technology. In
addition, aided assessments, including speech perception
testing, are routinely performed to maximize audibility and
ensure consistent, optimized access to sound.

Results

Preschool and Early Elementary Education

Table 2 describes participants’ early elementary education.
The majority (78%) of participants enrolled in the Moog
Center program before age five years. Of these, 50%
entered between ages one month and three years and
another 28% entered between ages three and five years,
with the remaining 22% entering after age five years.
Ninety-two participants (85%) entered general education
settings with typically hearing peers after leaving the
Moog Center. The remaining 15% continued education in
other specialized settings, including listening and spoken
language programs, special education classrooms, and
one in a homeschool setting. The average age upon
entering general education settings was significantly
different for Teens and Young Adults, with the Teens
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entering an average of more than two years earlier than
the Young Adults.

Table 2
Description of Early Education

Attribute Description Teens Young All
n=44 Adults Participants
n=64 N =108

Entry to the Mean age and range 2.9 3.6 3.4

Moog Center in years at entry to (0.3-5.9) (0.4-9.3) (0.3-9.3)
the Moog Center

Exit from the Mean age and range 6.8" 8.8" 8.0

Moog Center in years at graduation  (3.6-9.6) (4.1-12.9) (3.8-12.9)
from the Moog Center

Time spent at Mean number and 3.8 5.2 4.6

the Moog range of years spent (1.6-8.6) (0.9-10.6) (0.9-10.6)

Center at the Moog Center

Entry to Mean age and range 6.7* 8.9* 8.0

general in years at entrance 4.2-9.2) (5.2-12.9) (4.2-12.9)

education to a general education

setting setting

*p<0.01

High School and Post-Secondary Education

All 64 Young Adults (100%) were high school graduates.
Four of these (6%) stopped their formal education after
high school and obtained full-time employment. The other
60 (94%) attended a post-secondary education program,
as described in Figure 1. Six were currently attending
graduate programs, while seven had obtained graduate
degrees. Thirty-nine different college and universities were
attended (see Appendix B for complete list).

One hundred survey respondents (93%) participated in
sports and/or clubs during their high school and college
years. Forty-three respondents (40%) participated in more
than one sport, and 21 (19%) reported being in leadership
positions and/or achieving special recognition, such as

Of the 33 participants

who had gaduated from
college, 39% (13) had
attended or were attending
graduate school.

87%

QO Technical Certificate Program
@ 2-Year Community College
4-Year College/University

Figure 1. Post-secondary programs attended. Three of the 60
attended a technical certificate program and stopped at that level or were still
attending at the time of the survey. Five (8%) attended a 2-year college program
and stopped at that level or are still attending. Fifty-two (87%) were currently
attending or had graduated from a 4-year college/university. Of the 52, 33 (63%)
had graduated, and 19 (37%) were currently attending. Of the 33 college
graduates, 13 (39%) went on to attend graduate programs.

being team captains and team managers. Twenty varieties
of athletic teams were included among the participants’
survey responses. Sixty-four of the respondents
participated in organized clubs while attending high
school, and 23 varieties of clubs were included among

the responses, including social, service, language,

STEM, pre-professional, and leadership organizations. In
addition to these activities, seventy-two participants (67%)
reported receiving awards and special recognition such

as prestigious academic awards, athletic recognition, and
honors such as valedictorian and commencement speaker.
Among Young Adults in college, 12 received academic
scholarships, one graduated Cum Laude, one Magna Cum
Laude, and one Summa Cum Laude. A full list of awards
and clubs can be found in Appendix C.

While attending high school, 101 (94%) participants
accessed at least one support service, and of those in
post-secondary programs, 100% accessed at least one
service. In both high school and post-secondary programs,
many students accessed multiple services. Figure 2 details
the services accessed by survey respondents during their
high school and post-secondary programs.

er Tutoring SLP I

Figure 2. Support services accessed by participants in high

school and post-secondary programs. Support services included
closed captions, designated notetakers, tutoring services, Communication Access
Real-time Translation (CART), sign language interpreters, oral interpreters,
speech-language pathologists (SLPs), itinerant teachers of the deaf (TODs), and
resource rooms.
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Employment

Among the 64 Young Adults (i.e., those beyond high
school), 24 were still attending post-secondary programs
or graduate schools. Of those, 14 had jobs, including
teaching assistant, retail sales positions, child care
provider, online boutique entrepreneur, and other jobs
typical for students working while in college. Thirty-nine of
the Young Adults were no longer in school. Of these, 32
(82%) were employed, 21 in full-time jobs and 11 in part-
time jobs. Areas of employment included 18 in business,
six self-employed, four in education, one in government,
and three in other areas. Salaries were commensurate
with salaries of hearing peers.

For those out of school and working full-time, 18 of the 21
respondents (86%) reported being extremely satisfied or
very satisfied with their current job. Participants were also 4




asked to indicate which of the following statements applied
to their present employment (numbers in parentheses
indicate the percentage of respondents who checked each
of the statements):

+ My skills are well-utilized in my employment (86%).

* My current employment offers prospects for further
advancement (65%).

+ Being competent in spoken language is important to
my job (60%).

* My employment fits my long-term goals (53%).

+ | would like to remain with my current employer for the
foreseeable future (53%).

* | plan to remain in my current occupation for the
foreseeable future (46%).

* During college, | had an internship, a cooperative
education assignment, or field experience (including
student teaching) related to my present employment
(46%).

* During college, | had a part-time or summer job related
to my present employment (37%).

* | supervise two or more people (26%).

Communication
The survey participants were asked to assess their speech
intelligibility and comprehension when talking with:
1. Very familiar people, such as immediate family
members, teachers, friends at school, and other close
friends.
2. Less familiar people, ones you see once or twice
a month, such as grandparents, cousins, aunts/uncles,
neighbors, friends.
3. Someone who has very little experience talking to
people who are DHH, such as a cashier in a store or a
waitress at a restaurant.
Possible responses were (a) completely understood,
(b) mostly understood, (c) barely understood, or (d) not
understood at all. Table 3 summarizes the participants’
assessment of their success in communicating face-to-
face using spoken language.

In response to being understood when talking with very
familiar people, 97% of participants responded, completely

or mostly understood. In response to being understood
when talking with less familiar people, 96% responded
completely understood. With people who have little
interaction with individuals who are DHH, 87% responded
completely or mostly understood.

Participants were also asked, “How well do you
understand when they talk to you?” In relation to very
familiar people, 94% responded completely or mostly
understood. With less familiar people, 88% responded
completely or mostly understood. When talking to people
who have little interaction with individuals who are DHH,
69% responded completely or mostly understood and 31%
responded they understood about half or less than half of
what the speaker said.

In response to the question, “How do you communicate
with your friends and family?” participants were provided
options and asked to check all that apply. Figure 3
illustrates the options offered and the percentages
reported for each.
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Figure 3. Communication Using Technology. Respondents were
asked, “How do you communicate with your friends and family?” The responses
are divided into different types of technological communications. Respondents
were asked to check all options that apply and percentages are reported for each
option used.

Table 3
Spoken Communication Competence

How well are you understood when How well do you understand when others
you talk? talk to you?
With people who With people who
have little interaction have little interaction
With very familiar With less familiar with those who are With very familiar With less familiar with those who are
(N=108) people people DHH people people DHH
Completely understood 70 56 54 51 34 22
Mostly understood 35 48 40 51 61 52
About 50% understood 2 1 12 5 10 28
Barely understood 0 2 1 0 1 4
Not at all understood 0 0 0 0 1 1
No survey response 1 1 1 1 1 1




Participant Reflections community involvement (32%), employment (25%), and

Open-ended questions in the survey provided academic honors received in high school and college
opportunities for participants to express what they (12%). Other topics included personal competencies
considered to be their accomplishments and to reflect that had been important influences in participants’ lives,
on other aspects of their lives. Two of the survey’s open- such as self-confidence, motivation, and determination.
ended items were: (a) What are you most proud of since Participants also reflected on their Moog Center education,
you left the Moog Center? and (b) Please comment about support of family and friends, hearing technology, and
anything else you would like to share with us. Major advice for parents. Verbatim responses from Young Adult
themes that emerged from both Teen and Young Adult participants can be seen in Table 4 and from Teens in
responses included accomplishments such as educational Table 5. Additional reflections are presented in
attainments (43%), competence in communicating (49%), Appendix D.

Table 4

Young Adult Reflections

What are you most proud of since | “My college degree, getting the job offer at my dream agency and marrying a wonderful man. All in one year. Besides that, I'm also
you left the Moog Center? blessed that | have the ability to advocate for myself, embrace challenges, as well as the motivation to never give up.”

“Becoming one of the first in the country with a cochlear implant to become an Emergency Medical Technician (One of the
requirements is that you have to [have] “complete hearing”) — and obtaining a 2nd Bachelors’ degree in nursing from [X] University.”

“l graduated with a 3.8 GPA from [X] University and have [been] steadily employed and promoted [in my career]. | lead daily and
weekly meetings in person and via phone.”

“I am successful in my career as an Account Executive, managing the [X national corporation] e-commerce account. | am very
proud of where | am today, and | love teaching my coworkers about what it means to be deaf. Everyone is genuinely curious about
my hearing impairment, the cochlear implant, how | was able to learn to speak so well, etc.”

Please comment about anything “If there's anything someone tells you or to your child, "It can't be done." Use that as your motivation and power to drive you or
else you would like to share your child to accomplish it. Nothing is impossible and there are no limitations...If there is a will, there is a way.”
with us.

“While my speech is not flawless, it is effortless...Moog gave me the tools | needed to succeed in this world.”

“I couldn’t have come so far in life without all the help and support you provided early on.”

“The therapy and training I’'ve received at Moog laid down the foundation for the rest of my life. It's made me learn to ask for help,
to never stop practicing nor stop learning.”

Table 5
Teen Reflections

What are you most proud of since | “Knowing how to talk to people and learning how to keep up in class.”
you left the Moog Center?

“My ability to excel in nearly all areas of my life; having close friends and being social, participating in sports and being athletic, all
the while being academically one of the top in my class.”

“I have signed to play baseball at [X] University. | have made honor roll every semester. | am at the top of my class.”

“I am most proud of my ability to speak and interact with hearing people. | fit right in at my mainstream school. | can socialize

very easily.”
Please comment about anything “My cochlear implant has helped to give me a great amount of success in the world, and I’'m very thankful for that!”
else you would like to share - — -
with us. “High school has been difficult for me because of the demands of the classes, but | have really pushed through it and am proud

of that. I’'m also thankful of the support that my family and friends gave me.”

“If you have a deaf child or hard of hearing child that would like to involve into some kind of sports or any of the activities, then
parents should let them do what they love.”

“Being a student at Moog has made a huge impact on my life, not only did | learn to speak clearly, but | gained self-confidence and
learned how to advocate for myself. I'll never forget my wonderful teachers, and | love my audiologists.”




Discussion

Preschool and Elementary Programs

The Moog Center is a non-profit independent center

that provides a full-day listening and spoken language
preschool and elementary school program for children who
are DHH. On average, tuition for 40-50% of the children
is supported by their home school district. For those who
do not receive school district support, financial aid is
available through the Moog Center’s Scholarship Fund.
The Scholarship Fund is provided on a sliding scale to all
families who qualify, so no family is turned away based on
ability to pay.

The daily teacher/learner schedule, a signature element
of the Moog Center, was adapted and updated from the
program organization and teaching strategies developed
during the Experimental Program in Instructional
Concentration (EPIC) Project (Moog & Geers, 1985).
Modeling and Imitation was the overall teaching strategy
used in activities throughout the day, as explained in
Appendix E. Sample morning schedules for preschool and
elementary school programs, as well as the rationale, are
more fully described in Appendix A.

Access to Technology and Entrance to General
Education

Advances in hearing technology, early identification, and
educational support services provided by IDEA meant
that all of the children in the study had access to sound
during their preschool years. Access to sound was thought
to be an important factor in preparing children to enter
general education programs during their elementary
school years. The fact that Young Adults (8.9 years)
entered general education more than two years later than
Teens (6.7 years) may reflect the generational advantage
provided to the younger population. Advantages included
continuing improvements in hearing aids and cochlear
implants, which likely contributed to the development of
good spoken communication as reported by participants,
documented in Table 3. It is likely that being included

in educational settings with hearing children for most of
elementary school would have helped prepare all of these
individuals to develop strong self-confidence and form
friendships with hearing peers.

As depicted in Figure 2, the technology of closed-captions,
CART (Communication Access Real-time Translation),
and other support services provided through IDEA were
accessed to some degree by all participants. Such
technological supports probably made accessing the
general education curriculum easier and more complete
throughout their education and may account, at least

in part, for their academic success and high level of
educational attainment.

There was virtually no difference between Young Adults
and Teens in mean age of receiving their first hearing
aids (1.6 years for Young Adults and 1.5 years for Teens).
This is surprising since the average age of identification

of hearing loss prior to the 21st century was two to three
years (Harrison et al., 2003; Hoffman & Beauchaine,
2007). Young Adults in the current study were born
between 1984 and 1998, which was before Congress
passed the Newborn and Infant Hearing Screening and
Intervention Act of 1999. On the other hand, unsurprisingly,
there was a two-year difference between the groups in
terms of receiving cochlear implants. The FDA age of
approval for cochlear implants decreased from 18 years
of age and older in 1984, to two years of age and older in
1989, and finally for children as young as one year of age
in 2000. During the time the participants in this study were
growing up, improvements in hearing technology provided
increased access to sound, resulting in improved ability
for perceiving speech and for developing high speech
intelligibility. These improvements in hearing technology,
as well as the younger age at which Teens received their
cochlear implants, could easily have contributed to making
it possible for the younger group to join general education
settings two years earlier than the older group.

Participation in High School Sports and Other
Activities

Several studies of teenagers who have typical hearing
have found that being involved in extracurricular activities
in high school is beneficial in a variety of ways, such as
growing up to be more successful in communication and
developing stronger relationships (Mahoney, Cairns, &
Farmer, 2003; Guévremont, Findaly, & Kohen, 2014).
Research including students with disabilities involved in
extracurricular activities shows that they were more likely
to have friends and be engaged in relationships than those
who were not (Pence & Dymond, 2016).

An important component of adolescent and young adult
development is the degree to which one feels a sense of
belonging within a community of peers. In a study using
data from the National Longitudinal Study of Adolescent
Health, Feldman & Matjasko (2005) reported that 70%

of American adolescents were involved in some form

of extracurricular activity. In the current study, 93% of
respondents reported that they participated in sports
and/or clubs in high school and college—a substantially
higher rate of participation than that reported for their
hearing peers. Not only did almost all Moog Center alumni
participate in high school activities, but 18% attained
leadership roles as captains and managers of sports
teams, leaders in clubs, and elected officers in student
government. It is likely that participation in high school
activities had a positive impact on their high school
experiences, building their self-confidence, developing
relationships, learning how to work with others, and feeling
comfortable with their hearing peers.

Educational Attainment

According to a recent study of the National Deaf Center
(NDC) on Post-Secondary Outcomes of Young Adults
18 to 25 years who identify as DHH, 27% were enrolled
in post-secondary education and training programs,
compared to 39% of hearing individuals (Garberoglio,
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Cawthon, & Sales, 2017). Of the 64 Young Adults in the
current study, 100% graduated from high school, 94%

of them attended, are attending, or have graduated from
post-secondary programs, and 39% of college graduates
are attending or have received degrees from graduate
programs, as detailed in Figure 1. These high levels of
educational attainment of Moog Center alumni exceed
the educational attainment for both deaf and hearing
individuals as reported by Garberoglio et al. (2017). The 39
diverse college programs attended by these participants
are listed in Appendix B.

Employment

The wide areas of employment in which the current study’s
survey participants were engaged indicated the range of
interests, skills, and opportunities that were available to the
participants in this study. The majority of those employed
full time (89%) reported high satisfaction with their current
employment. In addition, over half of the respondents
reported that their current employer offers prospects for
further advancement, being competent in spoken language
is important to their job, and their skills are well-utilized in
their employment.

Communication

As detailed in Table 3, participants reported having

some difficulty understanding individuals who had little
experience talking with people who are DHH. A possible
explanation for greater difficulty in understanding speakers,
such as clerks in stores, servers in restaurants, and others
who rarely interact with people who are DHH, is that

these people may talk too fast or not clearly enunciate.
Another possible explanation may be that places such

as stores, restaurants, and other public places are noisy
environments, making hearing and understanding more
difficult for individuals who are DHH.

In response to survey questions asking participants to
rate their level of success in communicating using spoken
language, almost all (96%) rated themselves as being
competent when communicating with familiar people, both
in being understood and in understanding the speaker.
When communicating with familiar people, virtually all
(more than 96%) of participants rated themselves as
competent in communicating with familiar people with
whom they have ongoing contact.

The communication opportunities created by the ever-
expanding social media technology, such as email, texting,
captioning, Skype, Snapchat, Facebook, and Twitter, have
transformed social communication, as documented in
Figure 3. These technologies have enabled participants
to be in touch with their families and friends, both hearing
and deaf, across the country and the world. In addition,
the technology of captioning has given people who are
DHH, including those that focus on listening and spoken
language, better access to TV and movies, which has
expanded opportunities to enjoy these activities with both
their hearing and deaf friends as well as their families.
Many of the participants commented that they use

technology to develop social relationships and to feel
and stay connected. This kind of access had become
increasingly available as these individuals were growing
up in contrast to earlier times when people who were
DHH were dependent on Relay, TTYs, and snail mail for
communication that was not face-to-face.

Participants’ Reflections

In the responses to open-ended questions at the end of
the survey, as detailed in Tables 4 and 5 and Appendix

D, participants expressed important thoughts about
themselves and various other aspects of their life
experiences not addressed in the previous multiple-
choice survey items. The question What are you

most proud of? provided an opportunity to reflect on

their accomplishments and provided insight about

what participants strove for and were proud to have
accomplished. Accomplishments cited included levels of
educational attainment, academic awards, participation,
and leadership in clubs and sports in high school and
college, as well as success in employment. Especially
enlightening were the responses to the very open prompt,
Comment on anything else you would like to share. In
their comments to this request, it was clear that many
had set high expectations for themselves, had learned
that hard work pays off, had become self-confident, and
had acquired other personal competencies such as high
motivation, determination, persistence, and ability to
communicate and advocate for themselves. Hintermair and
colleagues, in a study of adults who were DHH and who
considered themselves successful in their jobs, found that
the participants in their study reported similar social and
personal competencies as being important contributors

to their success in their jobs (Hintermair, Cremer, Gutjahr,
Losch, & StrauB3, 2018).

Conclusion
The results of this study demonstrate that teens and
young adults who are DHH in the 21st century can be very
successful with respect to education, employment, and
related outcomes—much more so than has historically
been the case for individuals who were DHH. Although
it is reasonable to conclude that these Young Adults and
Teens benefitted from public policy changes, technology
advancements, and early education in an intense, focused
intervention program, the descriptive nature of the data
preclude being able to make such causal conclusions.

Regardless of what factors contributed to the outcomes
documented in this study, it is clear that the overall level
of achievement in educational attainment, employment,
and general satisfaction with their lives is greater for the
participants in this study than has been typically reported
in previous studies of teenagers and young adults who are
DHH (e.g., Dammeyer & Marschark, 2016; Garberoglio,
Cawthon, & Bond, 2016; Garberoglio, Cawthon, & Sales,
2017). These achievements, along with participants’
reflections, provide evidence of the participants’ high
expectations of themselves and their ability to meet those
expectations.
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It should be noted that participants in the current study
were an advantaged group within the overall population

of individuals who are DHH, and the results reported

here may not be generalizable to all individuals of similar
ages who were identified with hearing loss during early
childhood. Because parents of participants found and
chose the Moog Center for their children, they may have
been more heavily invested in their children’s education
than other parents. The Moog Center provided a strong
parent component for guiding, educating, and empowering
parents in ways to support their children in learning to talk.
Parents were supported and guided through transition

to general education. Parents of the teens and young
adults in this study were also more highly educated than
is typical, with 78% of mothers being college educated. In
addition, the mean 1Q of the participants were all within the
normal range, and 52% were above average.

The fact that all participants in this study attended a single
program means that results are easier to interpret because
all of the children had reasonably similar educational
experiences during the early childhood period. At the same
time, the absence of children from other programs or who
were not in any program (i.e., a control group) means that
we do not know whether these very positive outcomes can
be attributed to this particular program or to other factors
that were not measured such as family background or
parent motivation.

For parents of children who have recently been identified
as DHH, these results make it clear that children who

are DHH can have very high levels of achievement with
respect to educational, employment, communication, and
related outcomes. In fact, their achievement can be on
the same level as their peers with typical hearing. EHDI
providers and educators working with young children who
are DHH can use the results from this study, to inform
parents of what is possible, as well as to calibrate their
own expectations about what children who are DHH are
able to achieve.
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Appendix A
Sample Schedules and Rationale

Sample Preschool Morning Schedule with Individual Children Represented by Alphabet Letters

Time Teacher 1 Teacher 2
8:25 — 8:30 A B, C D E,.F,GH
Device Check
8:30 — 9:00 A B E,F
Syntax/Vocab
9:00 — 9:30 C,D G,H
Syntax/Vocab
9:30 - 10:00 A, B E,F
Speech/Aud. Skill
10:00-10:10 A B, C,D E,F,GH
Snack
10:10-10:30 Staff time Staff time
Recess
10:30 — 11:00 C,D G,H
Speech/Aud. Skill
11:00-11:30 A E B, |
Conv. Lang
11:30-12:00 C,G D, K
Conv. Lang

Discovery Room,

Teacher 3 Teacher 4 Teacher 5
I,J,K, L M,N, O, P
I, J M, N Circle, Choice
C,D,GHKLO,P
K, L o, P Circle, Choice
A B EFI,J M N
1, J M, N Music/Movement
C,D,G HKLO,P
I,J,K, L M,N, O, P
Staff time Staff time Recess
ALL students
K, L o, P Music/Movement
A B EFI,J M N
F,J M, N Thematic Art
C,D,GHKLO,P
H, L oO,P Thematic Art

ABEFLJMN

Note. Sample schedules are provided here to help the reader understand the reasoning behind the development of

these schedules. The daily schedule was organized to provide opportunities for the continuum of teaching activities

from structured lessons to conversational activities. At one end of the continuum is teaching within a lesson, using
repetitive, structured activities to practice specific language targets. Further along the continuum is teaching within
contrived conversational activities which are designed by the teacher to obligate use of a variety of structures for practice
in the context of naturally communicative interactions. At the far end of the continuum is teaching during spontaneous
exchanges as the teacher capitalizes on a child’s spontaneous language during all communicative interactions throughout

the day to help the child improve his or her language.

The framework of the schedule provided opportunities for this continuum of teaching activities from lessons to
spontaneous conversation. Children were organized in small groups of two or three for focused spoken language
instruction (i.e., syntax, vocabulary, language, speech, and auditory [aud.] skill development). Small groups ensured

that the teacher could know precisely each child’s skills and could individualize instruction for maximum challenge and
maximum success. The larger groups provided opportunities for transferring learned skills to a variety of natural situations
and for a variety of purposes. The afternoon schedule for preschool children included instruction in early math, reading
readiness, hands-on language experiences, and cognitive activities.



https://academic.oup.com/jdsde/article/7/1/1/742976
https://www.acialliance.org/resource/resmgr/Docs/Am_I_acandidate_.pdf 
https://www.acialliance.org/resource/resmgr/Docs/Am_I_acandidate_.pdf 
https://www.acialliance.org/resource/resmgr/Docs/Am_I_acandidate_.pdf 
https://academic.oup.com/jdsde/article/21/3/249/2404216

Sample Elementary Morning Schedule with Individual Children Represented By Alphabet Letters

Learning Center,

Time Teacher 1 Teacher 2 Teacher 3 Teacher 4
Teacher 5
8:25 — 8:30 Q,R,S, u,Vv,w, X Y, Z, AA, BB CC, DD, EE,
Device Check T FF
8:30 — 9:00 Q,R uVv Y, Z CC, DD Special Activities
Reading S, TWXY,Z CC,DD
9:00 — 9:30 S, T W, X AA, BB EE, FF Special Activities
Reading Q, R, U, V, AA, BB, EE, FF
9:30 - 10:00 Q,R u,Vv Y, Z CC, DD Critical Thinking
Speech/Aud. S,TTW XY,Z CC,DD
Skill
10:00 — 10:30 ST W, X AA, BB EE, FF Critical Thinking
Speech/Aud. Q, R, U, V, AA, BB, EE, FF
Skill
10:30-11:00 Staff Staff time Staff time Staff time Phys. Ed/Recess
Phys. time ALL students
Ed/Recess
11:00-11:30 Q,R u,Vv Y, Z CC, DD Computer
Language S, TW, XY, Z, CC, DD
11:30-12:00 S, T W, X AA, BB EE, FF Computer
Language Q,R, U, V,AA, BB, EE, FF

Note. In the elementary program, children were organized in small groups of two or three for focused spoken instruction

in reading, speech and auditory (aud.) skill development, and language. Large groups included special activities, critical
thinking, physical education, and computer. Special activities included Art, Social Skills, Theater Workshop, etc. provided
on different days throughout the week. The afternoon schedule for this group of elementary school children was organized
in groups of four for social studies, science, math, and written language.

For both preschool and elementary groups, all spoken language instruction was explicitly focused on specific objectives.
The Moog Center schedules were designed to provide a balance for children, moving from periods of intense, explicit
instruction in small groups to larger group activities in which children had opportunities for natural communicative
interactions. The physical movement, alternating from space to space, from intense to less intense, and from small group
to larger group activities, provided a good balance for children and enhanced learning.

Appendix B

Colleges and Universities Attended
Abilene Christian University Purdue University
Arizona Christian University Rochester Institute of Technology (15)
Arizona State University (2) Southeast Missouri State University
Art Institute of Colorado St. Louis University
Art Institute of St. Louis Texas Woman’s University
Baylor University Trevecca Nazerene University
Bradley University Trinity International University
California State University Northridge (3) University of Delaware
Christian Life College University of Denver
Fontbonne University University of lllinois at Chicago
Gallaudet University University of Miami
Grand Canyon State University University of Minnesota Rochester
Lindenwood University University of Missouri (2)
Longwood University University of Toledo
Missouri State University (2) University of Tulsa
Multnhomah University Washington University in St. Louis
National Institute for the Deaf Yale University

Pennsylvania State University 1 1




Appendix C
Participants’ noted awards, achievements, and club participation

Academic Awards: Honor Roll, High honor roll, JCAA Academic Scholarship, 4.0 GPA throughout entire schooling career,
National Junior Honor Society, High School Scholastic Achievement Award, Academic Excellence Award, Cum Laude
Society, Magna Cum Laude, Summa Cum Laude, Commended National Merit Scholar, A+ Program, Scholar Athlete
award, high school commencement speaker, and valedictorian.

Athletic Achievements: Varsity letters in various sports, including baseball, basketball, track, dance, and volleyball; all
conference champions, leadership positions and captain of teams, Eagle Scouts, Black Belt in Mixed Martial Arts, CPR
certified, and First Aid certified.

Clubs: Student campus activities committee, student campus government, campus ambassadors, literary magazine,
reading club, mission trip organizations, historic preservation club, random acts of kindness club, volunteer organizations,
social fraternities and sororities, professional and business fraternities, service fraternities, Christian campus ministry
organizations, peer educator organizations, professional and major organizations (School of Health Professions, American
Advertising Federation, National Student Speech Language Hearing Association, Supply Chain Management Association,
Future Farmers of America Lab Science Technology), deaf organizations (National Association of the Deaf, ASL Club,
Sign Language Organization, Deaf club), leadership in organizations including events coordinator, secretary, treasurer,
executive board member, and vice president roles.

Appendix D
Additional Verbatim Participant Reflections

Additional Young Adult responses to “What are you most proud of since you left the Moog Center?”

+ “That | am able to be a part of the hearing world and be successful because | don’t think | would have the
opportunities | do if my parents hadn’t gotten me a cochlear implant.”

* “The fact that | know how to talk and most people do not even realize I'm deaf until | tell. | also love how | can be an
inspiration to others (parents and kids) who have had the same concerns that my parents and | have had over the
years.”

« “Graduating from the #1 Journalism school in the country, with honors, and being accepted into that University’s
Masters’ program.”

+ “Creating an anti-bullying lesson plan that is now taught throughout MN.”

+ “I am most proud of my independence since leaving the Moog Center. | have gone away to college and even studied
abroad for a semester.”

* “Making an entire career out of my passion for languages and getting people to pay me to do what | love.”

« “Marriage of my wife and |, Bachelors’ Degree, Current engineering position...continuing to progress in communicating
with others.”

* “The most proud moment was when | graduated with my Masters’ degree in Deaf Education.”

* “Participating fully in the hearing world, being able to speak clearly.”

« “Getting an education and a job.”

+ “That | have managed to retain my speech and continued to use it in my daily life and at work.”

+ “My ability to excel in the classroom and be an actively involved member outside of the classroom...l work hard to get
good grades while at the same time | am very social and involved in my community.”

+ “l would say the fact that I've been able to make the transition pretty seamlessly from the Moog environment to a
normal hearing world and have been able to thrive.”

+ “My gymnastics career as well being able to communicate well with others!”

+ “l can hear well, do well in school, have good speech and grammar. | have been fortunate to be able to succeed at
whatever | wanted to try.”

+ “Finishing my degree at [X University] and found the perfect job at [X University].”

Additional Young Adult responses to “Please comment about anything else you would like to share with us.”
+ “My instructor told me for my EMT class that he didn’t think | was going to be able to be certified by the state because
of my hearing deficits.... Not only did | pass my class, | was one of the top of my class and more importantly, my
program director who initially doubted me ended up defending and advocated for me to the [state] department of
transportation saying that | was fully competent to be certified.”
+ “ am extremely thankful to the Moog Center for all the time and effort they put in me to help build my confidence and
prepare me for the world.” 12
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- “Everything that | learned at Moog Center has been contributed to my success in the hearing world. Because of my
confidence and determination, | am able to be successful in most things that | attempt.”

* “I'm thankful for my time at the Moog Center. | don’t know where | would be without your tireless teachers.”

« “l am very proud that | can speak very well. I/O this to my cochlear implant, my audiologist, my teachers, my parents,
and my own desire to learn to speak. | can’t imagine how my life would be without my implant & if | couldn’t speak.
It was very hard for me to start talking and took forever for me to learn talk. My parents & Moog Center never gave up
on me. | appreciate my parents & Moog Center. | strongly urge all new parents who have a child who is hard of
hearing, please, don’t give up trying make your child learn spoken words. Your child will thank you the rest of his or
her life. | know that | do!”

* “I'm proud to have attended Moog School. Without them, | would never have as much success as | have lately. Good
group of people and lifetime relationships.”

« “Life is as good as you make it, you can be as miserable in the situation you are in, make the best of what you can,
life will treat you well after you enjoy it.”

Additional Teen responses to “What are you most proud of since you left the Moog Center?”

* “Being inducted into Cum Laude Society in my junior year.”

+ “Joining my Highschool Robotics team and building successful competitive robots.”

+ “l can hear well, do well in school, have good speech and grammar. | have been very fortunate to be able to succeed
at whatever | wanted to try.”

+ “My ability to play an instrument at a very high level, which | plan to major in college.”

« “Taking 5 AP classes, a math class at the local college and leading 75-member team practices senior year.”

* “Proud of myself for developing more confidence in my Algebra skills. | struggle with Math. Proud of my family for not
being too afraid to let me follow my dreams.”

+ “l am most proud of reaching the rank of Eagle Scout in Boy Scouts of America. It required me to plan, develop, and
carry out a massive community project that required hundreds of hours of work on my part.”

* “Success in school, AB honor roll, being able to play sports with hearing friends/teammates.

* I’'m proud of achieving high grades, such as having a current 4.2 GPA. I'm fully confident of myself.”

* “I'm most proud of myself. It took a lot of courage to meet new friends when | left the [Moog] community.”

Additional Teen Responses to “Please comment about anything else you would like to share with us.”

* “Thank you for everything that Moog has done for me from teaching me how to talk, to my implants, etc.”

* “l have cheered at the loudest of basketball/football games with the rest of my cheerleading squad, | have set school
records for pole vault, | have taken up playing the piano, and | even joined my school’s diving team this last year.”

« “Ever since | left the Moog all of us that went there are close like peas in a pod.”

+ “Thank you for giving me the experience and help that | needed so | could go on to regular hearing schools.”

+ “l would like to say that Moog is one of the greatest schools | have ever been to. | still tell my parents how | would love
to work there.”

+ “l wouldn’t be where | am today without Moog...it enabled me to become the successful and independent man | am
today.”

Appendix E
Modeling and Imitation

In interactions with the children throughout the day, teachers strive to help children increase their spoken language
competence. Teachers listen not only to what a child says but also to how the child says it and then help the child say

it better. This may be by including more words, adding new vocabulary, correcting grammar, increasing the complexity

of the syntax, or improving the speech intelligibility. Once the child has succeeded in getting his or her idea across, it

is important to help the student express that idea. However, at the Moog Center, teachers believe that it is important to
help the child use higher levels of vocabulary and/or longer, more complete phrases and sentences. Teachers use the
Modeling and Imitation strategy as a technique to facilitate and accelerate the child’s learning. The words modeled by the
teacher are based on both what the child means and what the child actually says. Here’s how it works: (a) the child talks,
(b) the teacher listens, (c) the teacher indicates she understands, (d) the teacher selects a target for improvement, (e)
the teacher restates what the child has said and highlights the added target word(s) in her model, (f) the child imitates the
teacher’s model (Moog & Stein, 2008; Moog, Stein, Biedenstein, & Gustus, 2003).

Imitating the teacher’s model and including the targeted aspect provides the child practice with producing improved
language. Imitation is an essential step in the process as it provides practice using the syntactic structure, vocabulary
word, or speech sound that was targeted in the model. In addition, imitation helps the child learn to recognize and 1 3
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understand the new words or sounds the next time he or she hears them and helps the child’s development of auditory
memory.

A model given by a teacher may serve many purposes, such as correction, expansion, and/or completion. The following
are examples of Modeling and Imitation:

Jack comes into class after recess.

Jack: | play tag Suzie!

Teacher: | played tag with Suzie.
Jack: | play tag with Suzie.
Teacher: | played tag with Suzie.
Jack: | played tag with Suzie.

The teacher and child are engaging in a language activity involving cutting and pasting. The teacher is holding a pair of
scissors, which the child needs to complete the next step in the activity.

Child: Need scissors cut paper.

Teacher: | need scissors to cut...

Child: 1 need scissors cut paper.
Teacher: | need scissors to cut the paper.
Child: 1 need scissors to cut the paper.
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The adoption of universal newborn hearing screening (JCIH, 2000). As a result, programs for children who are
(UNHS) in the majority of states in the United States deaf or hard of hearing (DHH) have focused on early

has enabled earlier identification of children with identification and intervention during the birth to three
congenital hearing loss. The goal of screening by one age range (Yoshinaga-ltano, Sedey, Coulter, & Mehl,

month, confirmation by three months, and intervention 1998). Evidence suggests that children who are DHH and

by six months is intended to maximize linguistic and are enrolled at younger ages in early intervention (El)
communicative competence, including providing infants demonstrate better language skills by the end of preschool

with the opportunity for amplification as early as possible than do later-enrolled children, regardless of degree of 1 5



hearing loss (Moeller, 2000). This El period is particularly
critical to Listening and Spoken Language (LSL) service
providers, where the focus is on comprehension and
intelligible production of speech (Estabrooks, 2006). The
achievement of spoken language skills commensurate with
those of hearing age-mates during the preschool years

is a primary objective of such El programs (Moog, 2002).
Although research suggests intervention should begin as
early as possible, little evidence is available concerning the
optimal amount or intensity of El for reaching this objective
for children who are DHH.

Research that is specifically designed to assess the

effects of increasing the intensity (dose) of intervention in
children with communication disorders has reached mixed
conclusions. A greater number of hours of intervention has
resulted in improved phoneme production in three to six-
year-olds with speech disorders (Cummings, Hallgrimson,
& Robinson, 2019) and better spoken vocabulary in
children with Down Syndrome (Yoder, Woynaroski, Fey,

& Warren, 2014). A meta-analysis of treatment studies of
children with developmental speech and language delays
found greater expressive language gains for interventions
that were longer in duration (Law, Garrett, & Nye, 2004).
However, a report by Fey, Yoder, Warren, & Bredin-Oja
(2013) of children with delayed vocabulary acquisition

and no diagnosis of autism at 18—27 months showed that
greater intervention was not necessarily associated with
better outcomes. Similar results were reported in a study of
five to eight-year-olds diagnosed with language impairment
(Schmitt, Justice, & Logan, 2017).

A few studies have addressed the effects of intervention
dose on spoken language acquisition in children who

are DHH. One nationwide study tested 112 five-and six-
year-olds who had used a Cl for at least one year and
received early LSL intervention (Moog & Geers, 2010).
The analysis examined the effects of age and type of
intervention on preschool outcomes across a broad battery
of standardized spoken language measures including
vocabulary, verbal reasoning, and global language skills.
Educational interventions included individual parent-

child coaching in LSL strategies and preschool classes.
These programs differed in their intensity, with classes
occurring several times each week for at least two hours,
while individual parent-child sessions generally consisted
of weekly one-hour sessions. Depending on the specific
outcome assessed, between 44% and 65% of the sample
scored within normal limits (WNL)—defined as within one
standard deviation of hearing age-mates—by the end of
preschool. The probability of achieving scores WNL was
increased for children who received a Cl by 24 months of
age. In addition, placement in an LSL-specialized class
by two years of age further increased the probability of
age-appropriate language scores. More importantly, 71%
of those who attended an LSL class from two through four
years of age scored WNL compared to only 41% of those
who did not start preschool until age three (averaged
across tests).

A more recent study examined the effects of specialized
preschool education on language and literacy skills in
DHH children between three and five years of age by
comparing progress during the school year with progress
over summer months without formal intervention (Scott,
Goldberg, Connor, & Lederberg, 2019). Vocabulary,
phonological awareness, and letter-word identification
skills all improved during the school year, but not during
the summer. This result highlights the importance of
preschool for DHH children and argues in favor of
increasing the intensity of preschool intervention. Chu
and colleagues (2016), on the other hand, reported that
greater frequency and dose of individual El sessions were
not related to better receptive communication outcomes
in children given a cochlear implant by age 7, even
though children with higher doses of El services tended
to be in families who had greater relative socio-economic
advantage. Children with earlier access to cochlear
implants demonstrated better expressive language with
less total El dose than was documented for children who
received a Cl later.

The advent of cochlear implantation has brought the

goal of normal spoken language within reach for many
more children by increasing their early auditory access
to speech. Even after appropriate sensory devices are
provided, language delays associated with hearing loss
during this early formative period may continue to have

a negative impact on academic development through
elementary grades and high school (Geers, Nicholas,
Tobey, & Davidson, 2016; Geers, Strube, Tobey, Pisoni,
& Moog, 2011; Moog & Geers, 2010). It is, therefore,
important to document the type and dose of El needed to
optimize the chances of achieving age-appropriate spoken
language.

The current study examined the outcomes of a specific
LSL EIl program for children who are DHH, the Moog
Center for Deaf Education. The intensity of intervention
provided by the Moog Center prior to 36 months of age
was quantified, and associations between amount of Moog
Center El and later outcomes in children who are DHH
were examined. Outcomes were measured for 50 children
at two points in time: the first testing occurred at the end of
Moog Center preschool and the second testing occurred,
on average, four years later during general education
elementary school (here, defined as grades two through
eight). The goals of this investigation were as follows:

+  To document speech perception, spoken
language, cognitive, and reading outcomes in a
sample recruited from all eligible alumni of the
Moog Center for Deaf Education.

+  To quantify the dose of intervention (as measured
in number of hours) each child accumulated in the
Moog Center El program between birth and 36
months of age.

+ To determine whether dose of El received at the
Moog Center contributed uniquely to language
and literacy outcomes in preschool and, later, in 1 6
elementary school.
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Method

Families of all children with a better ear unaided pure tone
average (PTA) threshold of 40dB hearing loss (HL) or
greater who had attended the Moog Center by 6.5 years
of age and were currently between 8.0 and 14.0 years old
(N = 60) were contacted for follow-up testing. Each child,
accompanied by a parent, was invited to attend a one-day
testing session, held at the Moog Center, with all travel
expenses paid for families living outside of the local (St.
Louis) area. The test battery was completed successfully
by all but one child, for whom testing was discontinued
because the child became ill. Preschool speech perception
and language scores were obtained from the Moog
Center’s files for each of these children from when they
were between three and six years old. All testing was
conducted at the Moog Center by qualified audiologists,
speech-language pathologists (SLPs), psychologists, and

LSL teachers. Parents and children individually consented
to participate in data collection, analysis, and reporting.
Human Subjects Review for this study was conducted and
approved by IntegReview IRB, Austin, TX.

Participants

Fifty of the 60 alumni who qualified (84% of the total
qualifying population), returned for a testing session.
Table 1 compares mean characteristics of the tested
sample with those of the ten qualifying children who

did not attend a follow-up session. ANOVAs comparing
mean characteristics of the two samples revealed only
one statistically significant difference; children who did
not return for follow-up assessment had higher average
nonverbal intelligence scores than those who did return.
Thus, it appears that the tested sample was representative
of children attending this program in most characteristics
and was not biased toward better-performing subjects.

Table 1
Student Demographics
Mean Standard Deviation Range
Age at Identification (mos)—Test group (N = 50) 1.9 13.3 0.5-51
Non-participant group (n=10) 15.2 16.1 0.542
Age at First Hearing Aid (mos)— Test group 16.1 14.3 0.75-57
Non-participant group 16.7 15.5 1-46
Better Ear Unaided PTA' (dB HL)—Test group 89.9 28.5 43.3-120.0
Non-participant group 86.8 25.0 46.7-113.3
Preschool mLNTe? (% correct)— Test group 77.7 23.3 8.3-100
Non-participant group 76.7 23.2 16.7-100
Preschool Celf-P33 (St. Score)—Test group 91.2 19.4 50-125
Non-participant group 84.7 20.0 57-112
*NVIQ* —Test group 101.3 14.1 74-132
Non-participant group 111.6 6.9 100127
Maternal Education (yrs)—Test group 15.6 23 1020
Non-participant group 14.8 1.9 11218
Gender (percent)—Test group 44% Female 56% Male
Non-participant group 40% Female 60% Male

'"PTA — Pure Tone Average (500, 1000, 2000 Hz) in dB, hearing level, better ear unaided

°mLNTe — Multisyllabic Lexical Neighborhood speech perception Test - easy list percent correct

3CELF-P3 - Clinical Evaluation of Language Function — Preschool Level, Standard Score

“NVIQ — Nonverbal Intelligence Quotient — Wechsler Intelligence Scale for Children, 5" edition (WISC-V)
*The non-participant group that did not come back for testing had significantly higher Non-Verbal 1Q scores.




All but four of the children had documented congenital or
pre-lingual (i.e., before 36 months) onset of HL, as well as
early identification and early intervention. Although age at
onset of HL could not be confirmed for these four children,
identification of HL occurred at 24, 44, 49, and 53 months
of age, and hearing aids were fit between 50 and 54
months of age.

Table 2 summarizes the intervention and assessment
history for the 50 participants in this study. Children
ranged from 1 month to 6.5 years old when they entered
the Moog Center and were between 4 and 10 years old
when they graduated. Children graduated at an average
age of 6.4 years, having spent an average of 4.2 years
at the Moog Center. Upon graduation, 48 of the children
entered general education classes with hearing children
and two students were homeschooled. Most of the children
received additional support in the general education
setting, including services from itinerant teachers of the
deaf, SLPs, special educators, and remote microphone
technology.

delivery are provided, depending on the child’s age. For
children younger than 18 months, the program is primarily
parent-centered, and for children 18 to 36 months, a
child-focused component is also provided. All El providers
are either LSL teachers of the deaf or SLPs. The Moog
Center’s intervention setting also includes audiologists,
so if any problems occur on-site with a child’s hearing aid
or cochlear implant, a qualified professional will trouble-
shoot immediately. If the problem cannot be fixed, the
child is fitted with a loaner device. Back-up hearing aids
and cochlear implants from the three companies that
market Cls in the United States are on-hand for loan
when needed. The audiologists recognize the importance
of access to sound and are available on weekends and
holidays to ensure uninterrupted access to sound. In
addition, parents are trained on troubleshooting their
child’s sensory aid.

The program for children under 18 months consists of
one-hour home visits by an El provider at least twice
a month and a Center visit once a month. Home visits

Table 2
Intervention and Assessment History
Mean Standard Deviation Range

Age at Identification (mos) 12.1 13.4 0.5-51
Age at First Intervention (mos) 18.5 15.6 1-58
Age Enrolled Moog Center (mos) 26.3 20.5 1-78
Age Graduated Moog Center (yrs) 6.4 1.6 3.7-10.0
Duration of Moog Center Intervention (yrs) 4.2 1.8 1.2-8.1
Age at Preschool Assessment (yrs) 45 0.7 3.1-6.5
Age at Elementary Assessment (yrs) 105 1.9 8.1-14.0
Duration from Graduation to Elementary Assessment (yrs) 4.0 2.0 0.9-7.8

At the time of preschool testing, 16 of the children used
hearing aids (HA), and 34 were cochlear implant (ClI)
users; 14 children received at least one CI before 18
months of age, and 21 received a Cl after 18 months of
age. All but one of the children received his or her first CI
before age five. All but two of the families reported their
child used a sensory aid at least 8 hours daily during the
preschool years.

At time of follow-up testing, 35 children used at least

one CI (6 bimodal, 28 bilateral, and 1 unilateral). Fifteen
children continued using two hearing aids. As expected,
PTA threshold average differed significantly among device
users (mean = 115dB HL for Cl-only users, 75dB HL for
bimodal users, and 50 dB HL for HA-only users). Almost all
(n = 49) parents reported sensory aid use during all waking
hours, and one reported use 5 days a week during school.

Intervention
The Moog Center El program serves children from birth to
three years of age and their families. Two types of service

include providing parents information about hearing

loss and its impact on a child’s acquisition of spoken
language, importance of amplification, discussion of
parents’ concerns, activities and strategies to help parents
facilitate their child’s learning to talk, and other information
and topics of interest. All visits also include at least a
20-minute period of an El provider coaching the parent
engaged in an activity with his or her child. The monthly
Center visit includes an individual parent-child session
and an appointment with one of the Center’s pediatric
audiologists. Only the parent-child portion of the Center
visit was included in the calculation of hours.

Children 18 months and older attend a center-based

toddler class, which is offered every day from 8:30 to

noon. Children attend two, three, four, or five mornings a

week depending on their age, maturity, and family factors

such as distance from the Moog Center, jobs, other
commitments, and so forth. For children, participation in

the toddler class includes three components: (a) one-hour

of individual therapy intervention for the child, (b) two 1 8
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and half hours of group experiences for the child, and (c)
weekly 30-minute individual sessions for the parent with
his or her child. Individual therapy intervention for the

child focuses on the development of spoken language
skills including explicit teaching of vocabulary, language,
speech, and listening skills. For the group sessions,
children are organized in classes of six children, where
they engage in circle time, gross motor activities, centers,
a variety of fine motor and cognitive activities, and snack
time. The weekly 30-minute individual parent-child session
includes the El provider coaching the parent engaging with
his or her child and discussion about the child’s language
development (Brooks, 2016).

To assess the intensity of the program for each child, our
goal was to specify dose (number of hours) of participation
in the Moog Center El program. To quantify the dose of
intervention, we examined billing and attendance records
for each of the 50 Moog Center alumni who returned for
testing. The total number of hours attended at the Moog
Center prior to 36 months was determined, with individual
intervention sessions encompassing home visits, Center

visits, individual child therapy, and individual parent-child
sessions. Calculations for group intervention included
hours spent in the toddler class between 18 and 36
months of age.

The dose distribution is summarized in Figure 1 for each of
the 50 children. The histogram depicts the total number of
hours each child had attended the Moog Center between
0-36 months of age by frequency-ordered columns. The
first 15 subjects depicted without a frequency column in
Figure 1 did not begin attending the Moog Center until
after their third birthday and thus showed zero hours of
intervention. Ten of these 15 children were enrolled in El
elsewhere before attending the Moog Center. For children
who received intervention elsewhere before enrolling in
the Moog Center, age at first HA represents age at first
intervention. The remaining 35 children in the sample
attended both individual and group sessions at the Moog
Center. Hours of individual intervention for all 50 children
ranged from zero to 279 and group intervention for all
children ranged from zero to 482.
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Figure 1. Number of hours of group and individual intervention at the Moog Center betweeen 0 and 36 months of age. Hours
and individual intervention are plotted in stacked bars for each of 35 Moog Center alumni. Fifteen subjects did not have any Moog

Center intervention in that time frame.




Preschool Assessment

Speech perception. Multi-syllabic Lexical Neighborhood
Test (MLNT; Kirk, Pisoni, & Osberger, 1995) was designed
to measure auditory word recognition in very young
children who are DHH. This open-set test consists of 24
multi-syllable words representative of the vocabulary of
young children (e.g., purple, glasses, again, animal). Two
sub-lists within each set contain 12 “easy” words that
frequently occur in the English language and are less likely
to be confused with other words and 12 “hard” words that
occur less frequently and can be easily confused with
similar sounding words. Scores were consistently available
for all children on the easy list, so only scores on that 12-
word list are represented in this report. The target words
were presented at 60 dB SPL in quiet, and the children
responded by repeating the word they heard. The word
was scored as correct if the response was recognizable as
the target word.

Spoken language. Clinical Evaluation of Language
Function-Preschool (CELF-P; Wiig, Secord, & Semel,
2004) is a comprehensive language assessment normed
on hearing children between 3.0 to 6.9 years of age. The
particular subtests administered varied slightly based on
age at test (Basic Concepts, Sentence Structure, Concepts
& Following Directions, Word Structure, Expressive
Vocabulary, and Recalling Sentences). Subtest scores
were combined into a Total Language standard score
using age-appropriate norms for hearing children with an
average range from 85 to 115.

Receptive vocabulary. Peabody Picture Vocabulary Test
(PPVT; Dunn & Dunn, 2007) is a receptive vocabulary test
standardized on hearing subjects between infancy and
adulthood. The examiner provides a spoken label, and the
student selects one of four pictures that best represents
the label. Testing is discontinued after the student misses
8 out of 12 in a set. Results were expressed as a standard
score in relation to hearing age-mates in the normative
sample with an average range from 85 to 115.

Elementary School Assessment

Speech perception. Lexical Neighborhood Test (LNT; Kirk
et al., 1995) measures open-set auditory word recognition
in children who are DHH. This open-set test consists of

50 single-syllable words representative of the vocabulary
of young children (e.g., pink, more, hit, juice). The list
contains 25 easy words and 25 hard words as described
above for the mLNT. The target words were presented

at 60 dB SPL in quiet, and the children responded by
repeating the word they heard.

BKB-SIN Speech-in-Noise Test (Etymotic Research,
2005; Bench & Bamford, 1979; Bench, Kowal, & Bamford,
1979) measures a child’s ability to understand speech in
background noise. This open-set test consists of lists of
sentences, each of which contains three or four keywords.
Sixteen or twenty of the sentences were presented in a
background of four-talker babble noise (Auditec, 1971)

based on whether the child used cochlear implants or
hearing aids. The level of noise increased with each
sentence, reflecting easy to difficult listening situations.
The target sentences were presented at 65 dB SPL in
increasingly difficult signal to noise ratios, and the children
responded by repeating each sentence. Based on the
number of keywords repeated correctly, a signal to noise
ratio (SNR)-50 score is calculated. The SNR-50 score
indicates how much louder sentences must be above
the noise for a child to understand approximately 50% of
spoken words.

Spoken language. Comprehensive Assessment of
Spoken Language (CASL; Carrow-Woodfolk, 1999)
measures spoken language in hearing children between
three and 21 years of age across four structural
categories: Lexical/Semantic, Syntactic, Supralinguistic,
and Pragmatic Language. All children received the core
language subtests appropriate for their age: Antonyms,
Synonyms, Paragraph Comprehension, Morphemes, Non-
literal Language, and Pragmatics. Subtest scores were
combined as described in the test manual and results are
expressed as standard scores in relation to their hearing
age-mates in the normative sample with an average range
from 85 to 115.

Vocabulary. Peabody Picture Vocabulary Test, 4th edition
(PPVT-4; Dunn & Dunn, 2007), described above from the

preschool battery, was re-administered at the elementary

school assessment.

Reading. Woodcock Reading Mastery Test, Revised,

3rd edition (WRMT; Woodcock, 2011) is an individual
assessment of reading skills for children and

adults. Subtests include Word Identification, Word Attack,
Word Comprehension, and Passage Comprehension.
Results were expressed as a standard score in relation
to hearing age-mates in the normative sample with an
average range from 85 to 115.

The Test of Reading Comprehension, 4th edition (TORC-
4; Brown, Hammill, & Wiederholt, 2009) assesses

silent reading comprehension using five subtests
(Relational Vocabulary, Sentence Completion, Paragraph
Construction, Text Comprehension, and Contextual
Fluency). Results are expressed as a standard score in
relation to hearing age-mates in the normative sample with
an average range from 85 to 115.

Cognition. The Wechsler Intelligence Scale for Children,
5th edition (WISC-V; Weschler, 2014) is an individually
administered intelligence test for children between the
ages of six and 16 years. The index scores represent a
child’s ability in discrete cognitive domains. Non-verbal
intelligence (NVIQ) included the following subtests: Block
Design and Visual Puzzles (visual spatial skills), Matrix
Reasoning and Figure Weight (fluid reasoning skills), Digit
Span and Picture Span (working memory), Coding, and
Symbol Search (processing speed). Verbal reasoning
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(VIQ) included the subtests of Similarities and Vocabulary.
Results are expressed as a standard score in relation

to hearing age-mates in the normative sample with an
average range from 85 to 115.

Objectives

This study addresses both short-term and long-term
effectiveness of Moog Center intervention provided to
children up to 36 months of age. Short-term outcomes
were assessed during preschool (3 to 6 years of age) and
long-term outcomes during elementary school grades
(8—14 years). Analyses addressed the four following
questions.

Question 1: What levels of speech perception, vocabulary,
and language are achieved at or near the end of Moog
Center El and preschool intervention?

Question 2: Does intensity of Moog Center intervention
between 0—-36 months predict children’s language
achievement in preschool?

Question 3: What levels of speech perception, vocabulary,
language, verbal reasoning, and reading are achieved by
Moog Center graduates at or near the end of elementary
school?

Question 4: Does intensity of Moog Center intervention
between 0-36 months predict children’s language and
reading achievement in elementary school?

Results

Question 1: What levels of speech perception,
vocabulary and language are achieved at or near the
end of Moog Center El and preschool intervention?
Table 3 summarizes test results gathered when children
had completed preschool at the Moog Center or at the
point of departure. Out of the 50 children, 25 (50%) scored
within one standard deviation of their hearing age-mates
(standard score > 85) on the overall language measure
(CELF-P) and 82% achieved vocabulary scores on the
PPVT within the average range. No statistically significant
difference between language standard scores of the 15
children who used hearing aids and those 35 children who
used at least one cochlear implant was found. Both device
groups achieved average scores within expectation for
hearing age-mates (HA = 101 and 92; Cl = 95 and 86 for
PPVT and CELF-P, respectively) by the time they either
reached the end of preschool or exited from the Moog
Center program. Aided speech perception scores on the
mLNT averaged 78% and did not differ for Cl and HA
users, although there was large variability in performance.
Despite very large differences in unaided PTA thresholds,
Cl users with severe-profound hearing losses did not differ
from HA users with moderate impairment in their ability to
understand speech through their devices.

Question 2: Does intensity of Moog Center
intervention between 0-36 months predict children’s
language achievement in preschool?

The number of intervention hours correlated r=.348 (p
=.013) with speech perception scores on the mLNT, r=
.645 (p < .001) with global language skills measured by the
CELF-P, and r =.537 (p < .001), with receptive vocabulary

E’:::jh3ool Results for Vocabulary, Language, and Speech Perception
Mean Standard Deviation Range VLVIIII;:'II;; ,(VI/?/CVijI
Age at Test (years) 4.38 0.66 3.05-6.12 -
Total PPVT! 96.7 17.2 46-128 82%
HA users (n = 15) 101.53 20.27 46—-128 87%
Cl users (n = 35) 94.63 15.63 54-117 80%
Preschool CELF-P22 87.8 18.7 50-125 50%
HA users (n = 15) 91.67 17.63 61-119 60%
Cl users (n = 35) 86.20 19.20 50-125 46%
mLNT easy?® 77.7 23.3 8-100 n/a
HA users (n = 15) 78.3 227 8-100 n/a
Cl users (n = 35) 77.4 23.9 8-100 n/a

Note. HA = Hearing Aid; Cl = Cochlear Implant; PPVT = Peabody Picture Vocabulary Test—standard score; CELF-P2 = Clinical Evaluation of Language
Function, Preschool Level-standard score; mLNT = Multisyllabic Lexical Neighborhood Test (easy List)—percent correct.
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measured by the PPVT. These positive correlations
indicate children with more hours of Moog Center
intervention between 0 and 36 months of age achieved
higher speech perception, language, and vocabulary
scores in preschool.

In terms of demographics, correlations between
intervention hours over the 0—-36 months of age and
PTA threshold (r=-.10), Mother’s Education (r=-.08),
and WISC Nonverbal Intelligence (r =.23) did not reach
statistical significance; however, the correlation with

age at first HA was statistically significant (r=- .584; p<
.000). Children who received a HA (and typically began
intervention) at younger ages accumulated more hours
of Moog Center intervention between 0 and 36 months of
age. Thus, it is important to separate the effects of these
variables on outcome measures to determine the extent
to which age at intervention and amount of early Moog
Center intervention independently influence language
outcome.

Multiple regression analysis assessed the contribution

of intervention hours to preschool CELF scores

after accounting for the independent contributions of
demographic and child performance characteristics.

Table 4 summarizes statistical significance levels for each
variable independently. Collectively, the control variables
(PTA threshold, age at first HA, mother’s education level,
nonverbal intelligence, and mLNT speech perception
scores) accounted for 66.72% of the variance in CELF-P
scores. Total intervention hours predicted significant added
variance above and beyond these control variables, adding
5.85% to the total variance accounted for in CELF-P

(total predicted variance = 71.57%). Better preschool
language was independently associated with a younger
age of fitting a HA, higher nonverbal intelligence, better
early speech perception, and more hours of Moog Center
intervention between birth and 36 months. Unaided PTA
threshold (500, 1K, 2K) and mother’s education level did
not contribute statistically significantly to overall variance in
CELF-P scores. None of the interactions among predictor
variables was statistically significant, and the collective
contribution of interactions was not statistically significant.

The regression model coefficients were used to obtain
expected CELF-P scores as a function of total intervention
hours, and results are plotted in Figure 2. The diagonal
solid line represents the mean predicted CELF-P score
with the other predictor variables set at their sample
means." The function is linear, and the point at which

the line crosses the 85 standard score (the cutoff
corresponding to one SD below the normative mean) is
equal to 187 hours, indicating that half of the cases from
any new sample can be expected to achieve a standard
score of 85 at 187 hours of intervention. The shaded area
around the prediction line is the 95% confidence band,
providing an indication of the variability arising from the
regression model.

Table 4
Factors Predictive of CELF-P Scores
Vocabulary/Language
Standard Eorati

Predictors Coefficient -ratio p
PTA Threshold -0.06 -1.04 0.306
Age at First HA -0.36 -2.62 0.012
Mother’s Education 0.46 0.65 0.517
Performance 1Q 0.38 3.32 0.002
mLNT % Correct 0.25 3.29 0.002
Total Intervention 0.03 2.97 0.005
Hours
Explained Variance 71.57% df =(1,43)

Note. PTA = Pure Tone Average; HA = Hearing Aid; mLNT = Multi-syllabic
Lexical Neighborhood Test
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Figure 2. Predicted standard score on the Clinical Evaluation
of Language Function-Preschool Test (CELF-P). Control vari-
ables (unaided pure tone average threshold, age at first hearing
aid, mother’s education level, nonverbal intelligence, and speech
perception scores) are set at the sample mean and plotted by total
hours of intervention provided at the Moog Center between 0
and 36 months of age. The diagonal line represents the predicted
mean and the shaded area around the prediction line is the 95%
confidence band, providing an indication of the variability aris-
ing from the regression model.

'Predictors are correlated and some combinations implied in the graph may not be realistic. For example, age at first HA is highly correlated with total intervention hours, which
means assuming mean age at first HA at all levels of total intervention hours does not fully match the underlying data. That is one reason the confidence intervals get wider at 22
the extremes; they account for uncertainty in regions for which there is less information
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Question 3: What levels of speech perception,
vocabulary, language, verbal reasoning, and reading
were achieved at or near the end of elementary
school?

Table 5 summarizes results obtained on a battery of tests
administered to the same 50 children when most were
near the end of elementary school (average chronological
age = 10.5 years). Both nonverbal (100.3) and verbal
(97.2) composite scores on the WISC-V intelligence
scale were within the average range, and there was

no statistically significant gap between verbal (97) and
nonverbal (101) index scores, indicating that these children
were realizing their nonverbal potential in verbal reasoning
skills. Average scores on the CASL (96.8) and the PPVT
(97.5) were within one SD of hearing age-mates (> 85),
as were reading scores on both the WRMT (100.2) and
the TORC (102.7). Table 5 also summarizes the percent
of the sample scoring 85 or higher on each test, ranging
from 68% on the CASL global language measure to 92%
on nonverbal intelligence. Scores within age-expectation
were achieved by more than 75% of the sample for PPVT
vocabulary and reading on the WRMT and the TORC.

Average speech perception scores are also presented

in Table 5. Mean open-set word recognition on the LNT
test was 87%, approaching the ceiling of the test. Scores
on the BKB-SIN test indicated that, on average, children
understood half of the sentence material when the speech
exceeded the noise by 5.3 dB (signal-to-noise ratio). Post-
hoc comparisons of speech perception scores for HA (n =
15) and CI (n = 35) users indicated a statistically significant
advantage for HA users in word recognition scores in

quiet with LNT mean = 84% for Cl and 94% for HA users
(F=4.25; p=.045). HA users also exhibited statistically
significantly lower (i.e., better) SNR ratio on the BKB-SIN
(mean = 2.7 dB) compared to Cl users (mean = 6.36 dB; F
=7.46; p =.009).

Mean of subscale score and associated 95% confidence
intervals are presented in Figures 3 and 4 for WISC-V and
CASL tests, respectively. Average subscale scores were
within the average range for hearing age-mates and did
not differ statistically significantly from one another except
for higher standardized scores for the Visual-Spatial Scale
(M =105) than Working Memory Scale (M = 97; F(1,48) =
4.71, p=.04). CASL mean subtest scores were also within
normal limits for age, but with statistically significantly
lower scores on the Syntax (F = 12.86; p <.0001) and the
Pragmatics (F = 32.63; p < .0001) subtests.

Average reading subtest scores are presented in Figure

5 for the WRMT and in Figure 6 for the TORC. All of the
mean subtest standard scores on the WRMT fell within the
average range for hearing age-mates, and no statistically
significant differences were observed between decoding
skills (word identification, word attack) and comprehension
(word comprehension, passage comprehension).

All subtest means on the TORC were within the

average range for hearing age-mates, but with higher
subtest scores on Text Comprehension and Paragraph
Construction compared to Contextual Fluency,

Sentence Completion, and Relational Vocabulary. Text
Comprehension is a subtest where students are given a
list of questions prior to reading a passage, then tasked
with answering the questions after silently reading the
passage. Paragraph Construction measures the ability to
reasonably construct a meaningful paragraph when given
a list of sentences in random order. Thus, it appears that
these children excel at comprehending connected text.

TORC scaled scores were statistically significantly lower
on tasks tapping vocabulary and syntactic knowledge
(F=58.3; p<.0001). Contextual Fluency is a timed
subtest of progressive difficulty, where students are given

Table S
Average Performance at the End of Elementary School

Mean gtan_da_rd Range % I/_Vit_hin Normal
eviation Limits (WNL)
Nonverbal Quotient (WISC-V) 100.3 141 74-132 92
Verbal Comprehension Index (WISC-V) 97.2 16.4 70-136 72
CASL - Standard Score (SS) 96.8 18.0 66—136 68
PPVT - SS 97.5 17.8 55-132 80
WRMT - Basic Skills SS 97.5 15.1 63-134 84
WRMT — Comprehension SS 100.2 17.4 73-140 76
TORC —-SS 102.7 18.4 54-144 86
LNT % Correct 87.1 16.0 22—-100 n/a
BKB-SIN (SNR) 5.3 4.6 -1-22 n/a

Note. WISC-V = Wechsler Intelligence Scale for Children; CASL = Comprehensive Assessment of Spoken Language; PPVT = Peabody Picture
Vocabulary Test; WRMT = Woodcock Reading Mystery Test; TORC = Test of Reading Comprehension; LNT = Lexical Neighborhood Test;

BKB-Sin = Bamford-Kowal-Bench SPeech in Noise. 23
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strings of text containing words in uppercase print without
spaces or punctuation. As a measure of their knowledge
of words in context, the students must identify as many
words as they can by drawing a line between words.
Relational Vocabulary measures the student’s ability to
identify related words using two lists of words. The first list
contains three related words and the second list contains

four words with two words related to the first list and two
unrelated words. The student must then select the two
related words from the second list that relate to the first list
of related words. Sentence Completion is a task where the
student must fill in a sentence missing two words with the
correct word pairs chosen from a list of word pairs.

WISC Mean Scores with 95% Confidence Intervals

Processing Speed _ —o—

100.2
|
_ |

Working Memory _| —e——

94.0 !
|
|

Fluid Reasoning _ 100.6
|

Visual Spatial _| 103.9

T T T T T
85 90 95 100 105 110 115

95% Confidence Interval
Figure 3. Average subscale standard scores on the Wechsler
Intelligence Scale for Children (5th Edition; WISC-V).
Scores are plotted for 50 alumni of the Moog Center in elemen-

tary grades. Error bars around each mean represent the 95%
confidence interval.

CASL Mean Scores with 95% Confidence Intervals
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96.8 |
T T T T T T T
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Figure 4. Average subtest standard scores on the Compre-
hensive Assessment of Spoken Language (CASL). Scores are
plotted for 50 alumni of the Moog Center in elementary grades.
Error bars represent the 95% confidence interval.

WRMT Means with 95% Confidence Intervals
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Figure 5. Average subtest standard score on the Woodcock
Reading Mastery Test (WRMT). Scores are plotted for 50
alumni of the Moog Center in elementary grades. Error bars
represent the 95% confidence interval.

TORC Mean Scores with 95% Confidence Intervals
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Figure 6. Average scaled standard scores (SS) on the Test of
Reading Comprehension (TORC). The average score for each
subtest on the TORC is 10, with a range of 7-13. Scores are
plotted for 50 alumni of the Moog Center in elementary grades.
Error bars represent the 95% confidence interval.
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Table 6

Correlations
LNT in BKB-SIN CASL std WRMT WRMT TORC Read
Quiet Score Basic Skill Read Comp Comp Index
Intervention Hours 0.131 -0.122 479 0.253 .337* .300*
0.363 0.399 0.000 0.076 0.017 0.034
50 50 50 50 50 50
Multisyllabic LNT .666** -.385** .298* 0.029 0.106 0.146
easy words 0.000 0.006 0.036 0.843 0.463 0.311
50 50 50 50 50 50
WISC NVIQ 0.067 0.040 .650** .554** .725** .723**
0.642 0.782 0.000 0.000 0.000 0.000
50 50 50 50 50 50
Age at First HA -0.033 -0.102 -.491** -.361** -.402** -.371**
0.818 0.483 0.000 0.010 0.004 0.008
50 50 50 50 50 50
Unaided PTA -.299* 379* -0.120 -0.158 -0.046 -0.224
0.035 0.007 0.407 0.274 0.752 0.117
50 50 50 50 50 50

Note. WISC-V = Wechsler Intelligence Scale for Children; CASL = Comprehensive Assessment of Spoken Language; WRMT = Woodcock
Reading Mastery Test; TORC = Test of Reading Comprehension; LNT = Lexical Neighborhood Test; BKB-SIN = Bamford-Kowal-Bench
Speech in Noise; NVIQ = Nonverbal Intelligence; HA = Hearing Aid; PTA = Pure Tone Average.

*Correlation is significant at the 0.05 level (2-tailed).

**Correlation is significant at the 0.02 level (2-tailed).

Question 4: Does intensity of Moog Center

. . . Table 7
lnterventllon bet\fveen 0—3§ months predict language Factors Predictive of CASL Scores
and reading achievement in elementary school? Lan
. . . guage
Table 6 summarizes correlations between four predictor
variables (Age at first HA, Nonverbal 1Q, mLNT speech . Standard Eratio
perception score, and Moog Center intervention hours) Predictors Coefficient P
with the five language and reading outcomes measured
in elementary school. Number of hours of Moog Center Age at First HA -0.23 -1.29 0.203
intervention (0—36 months) correlated r=.479 (p < .001)
Nonverbal I1Q 0.72 5.08 < 0.001

with language level, r=.337 (p =.017) with reading
comprehension on the WRMT, and r=.300 (p = .043) with mLNT % Correct 0.04 0.51 0616
total score on the TORC.

Total Intervention 0.02 218 0.035
To establish whether this relation remains strong after Hours
other predictor variables are controlled, multiple regression Age at HA x
analyses were conducted to predict variance in CASL Total Nonverbal 1Q 0.01 -2.03 0.146
Language standard scores and WRMT total reading scores
from four predictor variables: age at first HA, nonverbal Age at HA x mLNT -0.02 -2.03 0.050
IQ, mLNT speech perception scores in preschool, and
total intervention hours 0-36 months of age. Results for Age at HA X Inter. 0.00 017 0.864
the CASL appear in Table 7. Together with interactions, Hirs
predictor variable accounted for 70% of total variance, with NVIQ X mLNT 0.01 122 0.230
nonverbal IQ and total Moog Center intervention hours
reaching statistical significance along with the interaction NVIQ x Interv. Hrs 0.00 1.55 0.128
between mLNT speech perception and intervention hours. mLNT x Interv. Hrs -0.01 359 0.001

This result indicates that language scores in elementary

school were associated with the child’s cognitive ability Explained Variance 70% df = 1,39

and the amount of El they received at the Moog Center. :

In addition, the statistically significant interaction between ﬁf\’i ﬁgsri';];gg?’n‘:lr_er\:‘_?”:smIﬁii/enzsgince[‘;;‘;:pﬁzzﬁltsr”h%“:dgist;

speech perception and intervention reflected the tendency NVIQ = Nonverbal Intelligence. 25
Boldface indicates significance.
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for children with the poorest speech perception to benefit
the most from intensive El while those with high preschool
speech perception benefitted the least.

Results of regression analysis to predict WRMT total
reading scores are summarized in Table 8. Predictors
accounted for 65% of the variance in reading scores.
Nonverbal 1Q was the only statistically significant predictor.
In addition, the interaction between preschool speech
perception and intervention hours was a statistically
significant predictor of reading outcome, indicating that
those with the poorest speech perception in preschool
showed the most reading benefit from large doses of
intervention during the 0 to 36 month period.

Table 8
Factors Predictive of WRMT Scores
Language
Standard Eorati

Predictors Coefficient -ratio p
Age at First HA -0.01 -1.00 0.323
Nonverbal 1Q 0.05 5.31 < 0.001
MLNT % Correct 0.01 -1.15 0.256
Total Intervention 0.00 111 0.275
Hours
Age at HA x

0.01 -2.03 0.146
Nonverbal IQ
Age at HA x mLNT 0.00 0.56 0.578
Age at HA x Inter. 0.00 0.68 0.498
Hrs
NVIQ x mLNT 0.00 0.58 0.568
NVIQ x Interv. Hrs 0.0.00 1.12 0.272
mLNT x Interv. Hrs -0.00 -2.51 0.016
Explained Variance 65% daf=1,39

Note. HA = Hearing Aid; mLNT = Multi-syllabic Lexical Neighborhood
Test; NVIQ = Nonverbal Intelligence; WRMT = Woodcock Reading
Mastery Test. Boldface indicates significance.

Summary

This study documents speech perception and language
outcomes in preschool and elementary school and reading
outcomes in elementary school for a group of 50 alumni
representative of participants in the Moog Center for Deaf
Education. The report describes levels of achievement at
both ages and examines the effectiveness of the Moog
Center El program between birth and 36 months for later
achievement. The following findings were supported by the
data examined:

+  Average language test scores at the end of
preschool (or upon leaving the Moog Center) were
within age-appropriate expectations for hearing
children and remained at comparable levels when
tested in elementary school.

+  When the Moog Center alumni were assessed
in elementary school, both their basic reading
skills and reading comprehension levels were, on
average, within age-appropriate expectations for
hearing children. Both their verbal and nonverbal
cognitive/reasoning abilities averaged within age-
appropriate expectations for hearing children, with
no statistically significant gap between verbal and
nonverbal skill levels.

+  HA users with moderate hearing loss did not differ
from Cl users with severe-profound hearing loss
in their vocabulary comprehension, language, or
reading scores, despite statistically significantly
better unaided hearing thresholds and aided
speech perception scores, especially in noise.

+  Children with more hours of Moog Center
intervention between 0 and 36 months of age
achieved higher language scores at the end of
preschool and in elementary school than children
with less El, after accounting for the positive
effects of younger age at hearing aid fitting/
intervention, higher cognitive level, and better
speech perception.

«  Children with poorer speech perception levels
in preschool received more benefit from greater
amounts of El at the Moog Center than did
children with better speech perception levels. This
benefit was apparent for both language
and reading.

Conclusions

For some children who are DHH, particularly those who
are slow to develop aided auditory perception of speech,
early intervention alone may not be sufficient to ensure
age-appropriate spoken language development. For these
children, the intensity of early (0—36 months) intervention
provided at the Moog Center contributed significantly to
long-term development of language and literacy over

and above the benefits associated with the age at which
intervention was initiated. The large dose of intervention
provided by group instruction beginning as young as 18
months of age at the Moog Center is atypical for early
intervention programs for children who are DHH, where
parents are viewed as the child’s primary teachers and
intervention is focused on coaching them in language
stimulation techniques. The results of this study are
consistent with those reported by Moog and Geers, 2010,
showing substantial language benefits from participation
in a toddler class. This study extends those findings by (a)
quantifying the number of hours of intervention provided
and (b) following language outcomes into elementary
grades and examining long-term benefits for learning to
read. Because early educational intervention plays a vital 26
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role in language and academic success for children who
are DHH, it is important to document the effects of the
amount and intensity of intervention using a particular
instructional approach. Further research is needed to
assess the benefits of extending intensive intervention

for children whose language delay persists beyond the
preschool years, when children in LSL programs are often
placed in regular education settings with hearing
age-mates.

As in studies with other language-delayed populations,
greater intervention intensity was more beneficial for some
children than for others. Those children with poor aided
speech perception scores in preschool exhibited the most
benefit from early intensive intervention. Regardless, for all
50 alumni of the Moog Center, average language scores
were within expectation for hearing children their age in
preschool and remained within this range when they were
assessed an average of four years later in elementary
school grades. This longitudinal finding suggests that the
early language foundation provided through intensive
special education at the Moog Center continued to benefit
these children through age-appropriate language and
literacy in general classroom placement with their hearing
age-mates.
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Children who are born deaf or hard of hearing (DHH)

are at a significantly higher risk for delays in language,
cognitive, and social-emotional development (Ching

et al., 2010; Holt, Beer, Kronenberger, Pisoni, & Lalonde,
2012; Lund, 2015; Meinzen-Derr, Wiley, Grether, &

Choo, 2011, 2013; Meinzen-Derr et al., 2014; Stevenson
et al., 2011; Tomblin et al., 2015; Wiley, Meinzen-Derr,
Grether, Choo, & Smith, 2015; Yoshinaga-Itano, 2006).

In fact, deficits in language often worsen through the
school years (Geers, 2003; Marschark, 2003; Stevenson,
McCann, Watkin, Worsfold, & Kennedy, 2010), placing
children who are DHH at severe disadvantage in many
areas of development and wellness. Additionally, without
appropriate interventions, these disparities can extend

to adulthood, affecting academics (Luckner, Sebald,
Cooney, Young, & Muir, 2005; Traxler, 2000), literacy
(Traxler, 2000), and employment opportunities (Van
Naarden Braun, Yeargin-Allsopp, & Lollar, 2006). All 50
states and the District of Columbia have established Early
Hearing Detection and Intervention (EHDI) systems in
order to “maximize linguistic competence and literacy
development for children who are deaf or hard of hearing”
(Joint Committee on Infant Hearing [JCIH] & Pediatrics,
2007, p. 898). As such the Joint Committee on Infant
Hearing recommends infants receive hearing screening by
one month of age, have a diagnostic evaluation by three
months of age, and if diagnosed with hearing loss, receive
appropriate intervention by six months of age (1-3-6).

Early identification through screening and early
intervention (El) can improve language development for
children who are DHH and reduce discrepancies in
non-verbal cognitive functioning and language
development (Yoshinaga-Itano, 2003; Yoshinaga-Itano,
Sedey, Wiggin, & Chung, 2017). However, a need remains
to evaluate the effectiveness and practices of statewide
programs for children who are DHH. Recently,
Yoshinaga-Itano et al. (2017) evaluated the EHDI 1-3-6
guidelines as they applied to children with bilateral hearing
loss across 12 different states. Investigators assessed
the impact of the current EHDI 1-3-6 guidelines and made
additional recommendations regarding the evaluation of
early intervention services on outcomes

(Yoshinaga-Itano et al., 2017). Further large-scale
evaluations will enable policy-makers and practitioners

to implement improvements to these systems and
subsequently, mitigate the developmental disparities that
persist for children who are DHH.

Fundamental limitations to large population-based
evaluations include the lack of integrated and longitudinal
data. Important El process and outcome measures often
exist across disparate state departments and databases.
Further, key evaluation measures must be abstracted
and integrated from these datasets at multiple intervals
including birth (birth records and newborn screening
outcomes), birth to 3 years (early intervention services),
and school age (preschool and later academic services
and outcomes). The ability to leverage multiple sources of
population-based data (often stored in public health and

education departments) to support observational research
is growing in feasibility. This research includes
quasi-experimental studies to examine program
effectiveness and epidemiological studies to determine
predictors of developmental outcomes. Integrating sources
of information through novel data linkages has been used
to support similar, yet unrelated efforts (Folger, 2013;

Hall et al., 2014). Briefly, the process of data linkage
involves deterministic and/or probabilistic algorithms to join
databases that contain common individuals

(e.g., children who are DHH), and unique measures such
as sociodemographic characteristics, service utilization
(e.g., types and intensity of preventive services), and
health and academic outcomes. These linked databases
contain novel combinations of data and can be valuable
resources for public health evaluative and

epidemiologic research.

The U.S. Department of Education mandates that states
evaluate the effectiveness of El and early childhood
special education programs. In the state of Ohio, the
following outcomes are priorities and mirror the national
outcomes identified by the Early Childhood Technical
Assistance Center (ECTA): (a) positive social-emotional
skills (including social relationships); (b) acquisition and
use of knowledge and skills (including early
language/communication); and (c) use of appropriate
behaviors to meet their needs (Early Childhood Technical
Assistance Center & FPG Child Development Institute

of the University of North Carolina at Chapel Hill, 2019).
As part of Ohio’s State Systemic Improvement Plan, the
El program has emphasized the acquisition and use of
knowledge and skills (including early
language/communication) for children who are DHH.
However, these outcomes are not available to state
EHDI programs, hindering robust evaluation efforts. In
Ohio, separate departments manage data that document
newborn screening, El service, and education outcomes.
These departments do not currently share a common
data system. However, approximately 200 children are
identified annually with permanent hearing loss, and these
children will cross over departments/programs

as they age.

Our objective was to develop a population-based database
of linked records across multiple state systems for children
identified with permanent hearing loss in the state of Ohio
who had been served by the EHDI system. The public
data sources included records from the newborn hearing
screening program (Ohio’s EHDI program),

El, and educational records. We characterize the process
and challenges of developing a state-level,
population-based DHH resource and share findings from
an initial data linkage.

Method
Participants
The target population included children born in Ohio
between January 1, 2008 and December 31, 2014 who
were identified with permanent hearing loss through the 29
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EHDI program. A cohort of 1,746 children were born
during the study period, identified with permanent hearing
loss, and entered into the EHDI tracking and surveillance
system for the state of Ohio. These initial records

were linked to data available through public health and
educational data systems.

Procedures

Partners. A state-wide collaborative was formed under
the auspices of an initiative launched by the Centers

for Disease Control and Prevention (CDC) EHDI and
implemented by Cincinnati Children’s Hospital Medical
Center (CCHMC). The Ohio EHDI Data Linkage Project
included participation among multiple Ohio government
agencies including the Ohio Department of Health (ODH),
the Ohio Department of Developmental Disabilities
(DODD), and the Ohio Department of Education (ODE).
The collaboration among multiple agencies required data
sharing agreements between CCHMC and each agency
(i.e., ODH, DODD and ODE). In 2017, agreements

were executed, and institutional review board approval
granted by the CCHMC and ODH. Subsequently, data
were provided to integrate multiple sources of data
including vital records and hearing screening, El, and
early education (i.e., preschool to 2nd grade) educational
records.

Data Linkage. The creation of an integrated database
required two distinct interdepartmental data linkages
performed across three data systems. The first data
linkage was performed between newborn hearing
screening/follow-up data and El records. Newborn
screening data were stored in the HiTrack (version 4.6.1)
surveillance system and were provided by ODH. HiTrack
is an EHDI database for managing EHDI tracking and
follow-up (HiTrack EHDI Data Management System).

The EIl data were collected and managed by the Ohio
DODD and stored in the Early Track data system (Early
Track Early Intervention Data System). Early Track data
contained information on developmental assessments
and eligibility, diagnosed conditions, and El service
engagement. Further, Early Track contained a unique
student school identification number that served as a
unigue master student index used to link both El and Ohio
public schools data. The linkage between the HiTrack and
Early Track systems was performed onsite at ODH and
under supervision of both ODH and Ohio DODD program
staff. Following this data linkage described in detail below,
all personal identifiers were removed.

The initial data linkage (i.e., HiTrack-Early Track) was

a multistep process that required matching records on
multiple personal identifiers. The SAS server via Enterprise
Guide 7.1 was used to maximize computational resources.
The SAS SQL (Structured Query Language) procedure
was used to match records with a deterministic algorithm
that used child characteristics (i.e., gender, date of birth,
first name, and last name) and maternal characteristics
(i.e., first name, last name, and date of birth). Prior to
running the matching algorithm and classifying the links,

we removed all special characters and spaces from the
infant name and mother name fields and converted all
characters to uppercase. Matched pairs of records were
classified according to the number of shared
maternal-child identifiers. This approach was adapted
from similar past research that used Ohio data sources
(Bowers et al., 2018). The classification methodology

is depicted in Figure 1. Records were classified as (a)
complete matches on all identifiers, (b) maternal partial
matches (complete matches except for mother’s date of
birth), and (c) matches of only child’s information. First, we
selected records that had a perfect match on all criteria.
Next, we selected maternal partial matches. Maternal
partial matches were largely due to missing dates of
birth. Finally, we selected records that matched only on
all infant identifiers; this was the least specific approach,
but allowed for manual review of potential matches
(where either the mother’s first or last name matched).
Following each stage of matching, we manually verified
records that linked only using infant characteristics (did
not link on mother’s first or last name). Using this linking
methodology, nearly 20% of records from HiTrack were
successfully linked to Early Track records using all of the
mother-infant matching variables. An additional 47.1% of
the records were matched using all variables except for
mother’s date of birth (Figure 1). Nearly 3% of records
were matched using only infant characteristics. Once the
linkage between HiTrack and Early Track was complete, a
unique identifier was assigned to each individual and the
identifiers used in the linkage were removed from the final
dataset. A separate dataset was created that contained
both the unique identifiers assigned to individuals and the
identifiers that were used in the linkage process; ODH
maintained the database and served as the gatekeeper.
This dataset functioned to verify records for outliers and
missing values as necessary. Only ODH and DODD had
access to the key identifier.

The second data linkage was performed to merge

the academic outcomes including early educational

[ HiTrack ] [ Early Track ]
[ Gender )—( Gender J
= -( DOB — DOB ) »
o X
- 2 BabyLastName BabylLastName ) 3
% | €J[ BabyFirstName BabyFirstName ) 7
E = g
§ E [ MomLastName } - = [ MomLastName J
o
T —( MomFirstName } - - [ MompFirstName J
~ ( mompoB }------ { Mompos )

Figure 1. Criteria for the linkage of newborn screening/fol-
low-up data and early intervention data. * Indicates records
that required manual verification. DOB = date of birth.
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assessments, socio-emotional assessments, and disability
codes provided by the ODE through the Education
Management Information System (EMIS). EMIS is a
statewide data collection system for Ohio’s primary and
secondary education. The EMIS data were de-identified
and provided in Microsoft Excel file format. The unique
student identification number was used to perform a
simple merge of the HiTrack Early Track combined data to
the EMIS data.

Analysis

Simple descriptive analyses were conducted to compare
the full cohort of children who were identified as DHH
relative to those who enrolled in El and those with data
linked to education outcomes. Because this study was
focused on successful data linkages and not the testing of
a specific hypothesis, we did not conduct any

statistical testing.

Results

There were 1,746 babies identified as DHH through

the Ohio EHDI program between January 1, 2008 and
December 31, 2014. Among the identified infants, 1,262
(72.3%) were linked to an enroliment record within El and
502 unique individuals had matched education records
(Figure 2). Four hundred eighty-four EHDI records did
not have a corresponding Early Track record. Infants who
did not have documentation of enrolling into EI would not
have data within the Early Track system. Of the 1,262
successfully linked Early Track records, 760 records could
not be linked to EMIS (education data). Likely reasons

for our inability to link these records to EMIS include a
child (a) was not enrolled into preschool, (b) was not

of school age, (c) attended a private school but did not
have an Individualized Education Program, and/or (d) no
longer lived within the state of Ohio. Table 1 describes the
characteristics of the infants by linked groupings.

HiTrack - ODH
n = 1764 infants

v

Early Track - DODD
n = 1262 infants/children

v

EMIS - ODE
n =502 students

v v v

Table 1
Characteristics of DHH Infants in Ohio by Data Linkage
Status
Characteristics All infants Linked to EI  Linked to EMIS
N =1746 n =1262 n =502
Gender- Male 892 (561.1%) 684 (54.2%) 281 (56%)

Race
Caucasian 1227 (70.3%) 952 (75.4%) 397 (79.1%)
Black/African 228 (13.1%) 155 (12.3%) 68 (13.6%)
American
Asian 34 (2%) 24 (1.9) 9 (1.8%)
Other 75 (4.3%) 49 (3.9%) 13 (2.6%)
Unknown 182 (10.4%) 82 (6.5%) 15 (3.0%)
Ethnicity-Hispanic 80 (4.6%) 55 (4.4%) 14 (2.8%)
Gestational age 37.3 (3.5) 37.3 (3.5) 37.3 (3.4)
in weeks (SD)
Birth weight 2952 (836) 2959 (845) 2951 (859)

in grams (SD)

Born Premature

367 (21.0%)

270 (21.4%)

118 (23.5%)

Maternal Education
Less than

219 (12.5%)

147 (11.7%)

59 (11.8%)

high school
High school 390 (22.3%) 271 (21.5%) 117 (23.3%)
Some college 473 (27.1%) 369 (29.2%) 145 (28.9%)
College graduate 413 (23.7%) 343 (27.2%) 148 (29.5%)
Missing 251 (14.4%) 132 (10.5%) 33 (6.6%)
Median [IQR] age in 3.9[1.9-9.6] 3.9 [1.9-9.0] 4.0[1.8-9.0]

months of hearing
loss confirmed

Has risk indicator
for hearing loss

674 (38.6%)

507 (40.2%)

229 (45.6%)

Bilateral
hearing loss

1285 (73.6%)

897 (72.5%)

393 (78.3%)

Degree of loss in

worse ear
Slight/Mild
Moderate
Mod-Severe
Severe
Profound
Unknown

538 (30.8%)
263 (15.1%)
229 (13.1%)
117 (6.7%)
486 (27.8%)
113 (6.5%)

380 (30.1%)
194 (15.4%)
170 (13.5%)
84 (6.7%)
364 (28.8%)
70 (5.5%)

159 (31.7%)
80 (15.9%)
60 (12.0%)
40 (8.0%)
132 (26.3%)
31(6.2%)

Note. DHH = deaf or hard of hearing; El = Early Intervention;

EMIS = Education Management Information System;

mod-severe = moderately severe.

EMIS - Pre-K EMIS - Kindergarten EMIS - 1+/2™ Grade
n =439 students n =424 students n =163 students

Figure 2. Data Linkage Results: Number of linked
individuals with data across three Ohio data systems. DODD
= Ohio Department of Developmental Disabilities; EMIS =
Education Management Information System; ODE = Ohio
Department of Education

Education

Final Linked Database

Birth and screening data. The Ohio EHDI Data Linkage
Project resulted in a comprehensive database containing a
large number of birth, hearing screening, and El variables.
Demographic fields included maternal age (at child’s
birth), race and ethnicity, education level of the mother
and the father, and insurance status/payer. Fields that
characterized the birth included gestational age at birth
(weeks), birthweight (grams), Apgar score, risk factors
specific for hearing loss, and pregnancy-related risk
factors. Hearing-specific information was characterized in
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fields including age at screening and diagnosis (screening
and diagnosis dates), laterality of hearing loss
(unilateral/bilateral), and degree of loss in each ear

(e.g., mild, moderate, moderate-severe, severe,

and profound).

El specific data. The El service fields included dates of
evaluation and individualized family service plan (IFSP),
documented developmental delays and disabilities, types
of services, frequency and duration of services

(dates of service), and the presence of diagnosed
conditions. The file indicated whether a child scored

>1.5 standard deviations below the population mean on
standardized assessments in the categories of cognitive,
social-emotional, communication and language, and gross
and fine motor development. Because of the El system
specific for children who were DHH at the time of data
collection, language development was captured within
the HiTrack system. At the time, language was assessed
using the SKI*HI Language Development Scale (LDS;
Tonelson & Watkins, 1979).

Academic data. Data pertaining to the Individualized
Education Program (IEP) were obtained from the
educational record, such as the disability eligibility
category, dates of the IEP, and grade level and age of

the child. Multiple outcomes were available for children
who were served in a preschool classroom. The Ages

and Stages Questionnaire: Social-Emotional (ASQ:SE;
Squires, Bricker, & Twombly, 2002) was used to

measure the outcome of social-emotional development

of children. The ASQ:SE is a well-validated, parent-
completed screening tool that contains items to assess the
dimensions of self-regulation, compliance, communication,
adaptive functioning, autonomy, affect, and interaction with
people. The Get it! Got it! Go! is a preschool assessment
used to assess critical early literacy skills (i.e., picture
naming, rhyming, and alliteration), and is administered
multiple times during the academic year after the age of 3
years (Early Childhood Research Institute on Measuring
Growth and Development, 1998).

The Early Childhood Outcome Summary assesses social-
emotional skills, acquiring and using knowledge and skills,
and taking appropriate action to meet needs. The Early
Learning Assessment measures awareness & expression
of emotion, cooperation with peers, phonological
awareness, communication, coordination, safety-

injury prevention, relationships with adults, vocabulary,
numbers, and personal care in preschool children. Ohio’s
Kindergarten Readiness Assessment (KRA) measures
school readiness aligned to Ohio’s Early Learning and
Development Standards (birth to kindergarten) and is
intended to be used by teachers to improve outcomes for
all kindergarten children enrolled in public or community
schools. The Language and Literacy area of the KRA
may be used for the K diagnostic requirement of the Third
Grade Reading Guarantee as it measures students’ skills
in the areas of early reading, letter recognition and using
words in conversations. The KRA includes 50 questions

that address a child’s growth and development in four
main areas, Language and Literacy, Social Foundations,
Mathematics, and Physical Well-Being and Motor
Development.

Discussion

The Ohio EHDI Data Linkage Project demonstrates the
successful development of an integrated data source to
support observational research that is needed to improve
outcomes for children who are DHH. The resulting process
has established a roadmap for expanding these efforts to
states beyond Ohio. The need for evaluation is apparent
as deficits in language development persist despite

the implementation of newborn screening programs for
hearing loss and EI programs for children birth to 3 years
of age with the focus of mitigating developmental risks for
children who are DHH.

To our knowledge, this is the first study to characterize

the successful development of a population-based,
longitudinal database that documents state-level services
and outcomes for children who are identified as DHH
through a state EHDI Program. This new resource

can provide novel integrated data to support program
evaluation and epidemiologic research with a focus on key
child developmental and family outcomes important for

El services (Early Childhood Technical Assistance Center
& FPG Child Development Institute of the University

of North Carolina at Chapel Hill, 2019). Through this
project, we were able to demonstrate the feasibility of
developing a resource that could enable Ohio and other
states to evaluate the effectiveness of early age El
enrollment (i.e., by six months of age, meeting the EHDI
benchmark) to improve language outcomes and early
academic outcomes, such as pre-literacy and kindergarten
readiness. Such studies can provide evidence for the
advent of the 1-3-6 EHDI benchmarks while addressing
fundamental questions regarding the types and intensities
of different El services. This resource may also simulate
opportunities to measure the successful and unsuccessful
connection points between important programs for children
who are DHH. Cross-system linkages provide the data
that can facilitate system-level quality improvement efforts
that promote quality interface between entities such as El
and the education system.

Although many studies address language and
communication skills, the literature is lacking in
understanding broader domains of development and
early predictors of academic success. A comprehensive
longitudinal database is an innovative resource that has
the potential to address questions about predictors of
social-emotional development and academic success in
children who are DHH. Because we were able to link to
the education system, we have the opportunity to assess
outcomes beyond language and beyond the birth to 36
month period; and provide a picture of the educational
trajectory for children who are DHH as they grow. Once 32
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this picture is provided, these data can provide powerful
evidence in support of state-based EHDI and El systems.

Project Challenges

We encountered several challenges regarding the project.
Although we had established collaborations across

the 3 state agencies involved with the project, these
agencies were disparate, operating as independent
entities in mission, data systems, and policy. This required
approximately six months of various approvals for data use
agreements and memoranda of understanding between
the agencies and our academic institution.

Our linkage methodology was based on an algorithm that
required a perfect match of infant records. Employing a
strict algorithm potentially misses infants in the linkage
process. The solution would require additional manual
verification of all infants believed to have received El
services. This activity would have been a large endeavor
and would not be a feasible model if this program were to
be replicated regularly for state-level program evaluation.
An alternative approach would be to use probabilistic
algorithms to facilitate additional matches

(Mneimneh et al., 2013); however, deterministic methods
(as employed in our study using names) likely mitigate
misclassification of matches (Kotelchuck et al., 2014).
Further, more complex matching algorithms often require
special expertise in statistical methodology and would
not necessarily preclude manual verification of matches.
These more complex methods may not be as accessible
or readily adopted by programs, diminishing the overall
feasibility of this project in public health practice.

Certain sub-populations such as transient families may
require collaboration across state systems to ensure
adequate linkage. Although documentation of every record
achieves a population-based approach, conditioning the
sample on linked individuals represents the vast majority
engaged in the system. The linkage to the El database,
Early Track, resulted in 1,252 matches, providing a robust
sample available to form important questions regarding
the impact of the system on child outcomes. Modest
enhancements to state systems could also facilitate

these linkages. For example, maternal date of birth, an
important linkage variable, was absent in most records
within the HiTrack system (i.e., newborn screening
program). Although this did not greatly inhibit the linkage
process, the same may not be true in other state systems.
Additionally, misspellings in the mother’s last name
required manual verification of “near matches” (matches
that were close with the exception of the mother’s last
name). Creating or adapting current systems to better
capture the appropriate spellings would decrease the need
for manual verifications. Other reasons for the inability

to link records on the mother’s identifiers include name
changes (e.g., due to marriage or divorce) as well as
alternative caregivers (e.g., foster care, in the care of other
guardians). Misclassification of true matches as
non-matches results in a reduced total sample, but if
occurring infrequently and randomly, could still result in

a large, unbiased sample to support evaluation. Manual
review would be necessary to ensure appropriate

linkage and classification in these instances, but
ultimately improved documentation, data exchange, and
data archiving within state systems will improve inter-
departmental/system linkages. Through collaborations
across system and states, independent research

efforts could be used to identify the extent and reasons
for missing data. Subsequently, quality improvement
approaches could be pursued to ensure higher data
accuracy at the time of collection; however, we must
acknowledge that without shared systems of data capture,
the potential for missing records will remain using linkage
approaches.

Although novel population-based data may stimulate the
evaluation of state systems designed to support DHH
children, data are largely collected for administrative
purposes and can lack the rigor required within research
protocols. Relatedly, the Ohio EHDI Data Linkage Project
currently lacks data on certain family characteristics

and comprehensive measures of service engagement.
Nevertheless, opportunities remain to refine the data
capture by programs such as El to document the quantity
and content of service visits relative to expectations.
Although some challenges that families face (e.g., poverty
and other adversity) can be reasonably identified from
existing data (e.g., insurance status), there remains limited
information collected on the array of family factors such as
involvement and parenting stress. Gaps identified in data
may inform states on how to optimize new system-level
data collection procedures.

This project has several strengths including (a) the
collaboration of multiple state agencies and academic
institutions; (b) integration of population-based data on
children who are DHH; (c) the development of a roadmap
for promoting the necessary inter-agency collaborations
and commitments; and (d) demonstration of real-

world outcomes data available for both evaluation and
epidemiologic analyses.

Conclusion and Implications for Future Work

Through collaborations with state agencies, we were able
to demonstrate that an integrated data system is feasible.
The availability of such a comprehensive data system can
help investigators, whether public health or academic,
address relevant and important topics regarding short

and long-term outcomes for children served in state EHDI
programs. Not only does this project demonstrate that
partnerships and innovative data linkages across state
information systems can serve as a model for other state
EHDI programs, it can also serve as a model for public
health programs serving the broader population of children
with disabilities. This work has broad implications for public
health practice regarding infants who are DHH based on
findings showing the positive impact of early entry into

El on language and a possible sustaining effect on early
academic outcomes.
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In our next phase of data analysis, we will further
characterize the population of DHH children in the

linked statewide database. This will include describing
the observed early social-emotional and literacy skills
(preschool), kindergarten readiness, and important early
education outcomes (namely, emergent literacy skills).
We also plan to use quasi-experimental approaches to
evaluate the impact of El services on key child outcomes.
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Having a homebirth is a choice that an increasing number
of Americans are making (MacDorman, Declercq, &
Mathews, 2013; MacDorman, Mathews, & Declercq, 2012).
There has been a 39% increase in the overall proportion of
out-of-hospital births in the United States from 2004-2010
(MacDorman et al., 2013). Unfortunately, in a Strengths,
Weaknesses, Opportunities, and Threats (SWOT) analysis
of Early Hearing Detection and Intervention (EHDI)
programs across the country, homebirths were listed as
the third most reported weakness (12% of respondents;
Houston, Bradham, Mufioz, & Guigand, 2011). Concerns
included lack of follow-up for homebirths and many EHDI
coordinators reported that the majority of babies born at
home did not receive a screening (Houston et al., 2011).
Many families who choose to have a homebirth face
financial, cultural, educational, or logistical barriers when
trying to obtain a newborn hearing screening.

Most homebirths (70.1%) in the United States are
attended by a midwife (MacDorman et al., 2013), and
midwives have professional responsibilities in the newborn
hearing screening process. The American College of
Nurse Midwives Core Competencies (2012) indicates

that the midwife independently manages and provides
care for newborns up to 28 days of life. In addition,
according to the Midwives Alliance of North America

Core Competencies for Midwifery Practice (2014), the
midwife provides postpartum care to the newborn as well
as support and information to parents about screening
tests and the applicable laws and regulations, including
newborn hearing screening. In the state of Michigan (Ml),
for example, the state guidelines for newborn hearing
screening state that, “Health professionals who provide
birthing services outside of a hospital will ensure that a
newborn hearing screening is completed within one month
of the birth” (M| Early Hearing Detection and Intervention
System, 2002). In Michigan, the term health professional
is typically interpreted as a professional who holds a
license in their health care field. Midwives are not currently
licensed in Michigan, but an amendment to current
legislation will require any midwife attending homebirth to
be licensed beginning in 2019 (MI Public Health Code. Act
368 of 1978). Although the legal guidelines vary state to
state, this specific example suggests that the responsibility
is on the midwife attending an out-of-hospital birth to verify
that the hearing screening is completed.

Although midwives have a responsibility to provide
information to their clients about newborn hearing
screening, a survey of 518 practicing midwives showed
that 92.9% reported having a lack of knowledge to guide
families through the newborn hearing screening process
(Goedert, Moeller, & White, 2011). Many midwifery
education programs report including some information
about newborn hearing screening as part of their
curriculum, but this may not be sufficient for midwives

to take an active role in a newborn hearing screening
program (Palmer, Bednarz, Dilaj, & MacDonald, 2016).
The purpose of this study is to determine if a training
program, along with providing equipment, improved
hearing screening rates for babies born in out-of-hospital

settings. This included an analysis of newborn hearing
screening data after implementation of this training
program to see if babies born in an out-of-hospital

setting were more likely to receive a newborn hearing
screening based on their midwife’s participation in the
training program and her access to an Automated Auditory
Brainstem Response (AABR) screening machine.

Method

Training

In 2014, an initiative spearheaded by the Michigan
Coalition for Deaf and Hard of Hearing People, a 501(c)3
organization, in partnership with the Michigan EDHI
program and Central Michigan University provided hands-
on training and distributed 15 AABR machines to midwives
who attend homebirths. This effort was supported by a
grant from the Carls Foundation, who only funds 501(c)3
agencies. All midwives in the state of Michigan were
invited to participate in a training session. Invitations

to participate were distributed through the Michigan
Midwives Association, who supported this effort, and
direct contact with midwives across the state. In order to
participate in the hands-on training and receive access

to an AABR machine, the midwives were required to

first complete an online educational training. The online
training was created by the Michigan EDHI program

to train all healthcare professionals who will be doing
newborn hearing screening. It consisted of ten modules
covering topics such auditory anatomy, hearing screening
methods, risk factors for hearing loss, communicating and
reporting screening results, the hearing screening process,
and a final assessment. This is the same online training
completed by hospital staff. Each participant completed
the online training and passed the final assessment with
a score of 80% or better prior to attending a hands-on
training session.

Hands-on training sessions were conducted in five
different locations around Michigan over a four-month
period in early 2014. The hands-on training sessions were
conducted by a MI EHDI program consultant, a pediatric
diagnostic audiologist, an audiology graduate student, and
a representative of the equipment distribution company.
The equipment representative provided step-by-step
instruction and practice using the AABR equipment. The
audiologist then led a discussion of the importance of
hearing screening, how to communicate screening results
to parents, and the process for follow-up after a baby
refers on the screening. Challenges specific to homebirth
families were addressed. The MI EHDI program consultant
then reviewed the Coalition Agreement for using the
equipment, the process and paperwork for reporting
screening results, and diagnostic sites where families
could be referred if additional testing was needed. Finally,
each midwife completed a hearing screening using the
Baby ISAO (Intelligent Hearing Systems) hearing loss
simulator. The training sessions were about 2—-3

hours each. 37
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Midwives who participated in this training were either given
an AABR machine to host in their practice or provided
access to borrow a machine from a host location. The
Coalition purchased an additional AABR machine, for a
total of 16 and provided an additional hands-on training
session in mid—2016. This was a refresher course for
most participants who had extremely limited access to

a machine, and recruited two new midwives into the
program, with one hosting the new machine. The Coalition
maintains ownership of the machines, purchases supplies,
and arranges calibration and insurance for the equipment.
The Coalition also works closely with EHDI and their data
to determine best placement of machines on an annual
basis. After the second year of the grant (Fall of 2015),
midwives were assessed a minimal per baby screening
fee, payable to the Coalition, to be able to continue to
purchase and ship supplies, as well as provide calibration
and insurance on the machines.

Participants

Data for this study were obtained from the state-wide
hearing screening data reported to the EHDI program.
Data included all midwives from the state of Michigan

who reported attending a homebirth in the 2015 and 2016
calendar years and who did a metabolic blood spot screen
(N = 112). Midwives belonged to four groups including
those who hosted a machine for EDHI screening (host
midwives; n = 15; 13.39%), those who had access to a
machine (access midwives; n = 25; 22.32%), those who
received educational resources through the free online
training provided by EHDI but did not complete the hands-
on training and therefore did not have access to a machine
(education midwives; n = 4; 3.57%), and those who did not
receive access to screening machines or to educational
resources (non-participants; n = 68; 60.71%). There were
no missing data.

Although all midwives in the state were encouraged to
participate in the training program, midwives self-selected
whether they were interested in the training or not. Any
midwife who completed both the online and hands-on
training were included as access midwives (excluding
those chosen as host midwives). Host midwives were
chosen based on geographic location and birth volume to
have a distribution across that state that met the needs of
the region. Midwives who submitted a metabolic bloodspot
screen but did not participate in any part of the training
program were included in the non-participant group.

Data Analysis

The purpose of this study was to determine the odds

of an infant undergoing hearing screening based on a
midwife’s access to and experience with AABR screening
machines, as well as the total number of homebirths the
midwife has attended. Because infants who were delivered
by the same midwife do not have independent outcomes
from one another (i.e., infants are “clustered” or “nested”
within midwives), a two-level multilevel model was used
to account for the non-independence of observations
(McCoach & Adelson, 2010) and to use a midwife-level

variable (treatment group) to explain variability in our
outcome (hearing screening status; McCoach, 2010). The
outcome of interest was an indicator of whether or not the
infant had been screened (SCREENED; 0 = no, 1 = yes).
The level-one, or infant-level, model controlled for YEAR
the baby was born (0 = 2015, 1 = 2016). The level-two,

or midwife-level, variable of interest was their treatment
status, represented by three dummy-coded group
variables (HOST, ACCESS, and EDUCATE, with NONE as
the reference group) At this level we controlled for the total
number of births the midwife attended in 2015 and 2016
combined (TOTBIRTH), which we grand-mean centered so
that it would have a meaningful 0 (Enders & Tofighi, 2007).

Given that our outcome (whether an infant was screened)
was binary, we specified our model using a Bernoulli
distribution, a binomial level-1 sampling model that
provides the probability or odds of the desired outcome.
Full maximum likelihood (FIML) and EM Laplace iterations
were used to produce population-average models.
Compared to unit-specific models, “population average
models generally will be more useful when the desired
inferences focus on the group-level variables, rather

than the varying effects of individual level covariates”
(O’Connell & McCoach, 2008, p. 218). Additionally, with
the population model, random effects are not held constant
(O’Connell & McCoach, 2008).

We used a model-building approach, as recommended

by Raudenbush and Bryk (2002). First, we used the HLM
7.03 software to estimate an unconditional model with
SCREENED as the outcome variable to estimate the
average probability that an infant was screened for hearing
loss: exp(-0.65) / 1+exp(-0.65) = 0.52/(1+0.52) = 0.34.
Next, we added the level-one control variable, YEAR, to
determine if its slope should be allowed to randomly vary
in subsequent models. Although the differential for 2015
and 2016 was not statistically significant (p = .055), the
slope (y,, = 0.04) did statistically significantly vary between
midwives (t,, = 0.13, X, = 176.54, p < .001). Based on
model fit comparisons (XZA(Q) =12.59, p=0.002; AICA =
8.58; BIC(n)A =-3.13; BIC(j)A = 3.15), we chose to allow
the slope to randomly vary and to retain the variable as

a covariate in the model. This indicates that although the
probability of being screened did not differ on average
based on the year of birth, that differential varied across
midwives; in other words, babies were more likely to be
screened in 2015 for some midwives, more likely to be
screened in 2016 for other midwives, and yet for other
midwives there was no difference. Next, we added the
level-two control variable, TOTBIRTH, as a predictor of
the intercept. Although the total number of births a midwife
attended did not predict whether an infant was screened
(Yo =-0.0001, p = .99), because our model is relatively
simple and we identified this as a potential covariate a
priori, we opted to leave it in the model. Finally, we added
the three dummy-coded group variables of interest, HOST,
ACCESS, and EDUCATE, to the intercept. This resulted in
our final model:
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SCREENEDI; = y00 + y01*TOTBIRTHj + y02*HOST] +
YO3*ACCESS; + yO4*EDUCATE] + y10*YEARIj + u0j +
u1j*YEARIj

where the outcome is whether infant i whose birth was
attended by midwife j was screened and y,, Y,,, and y,,
represent the differential in the log-odds of being screened
when the attending midwife had hosted a machine, had
access to a machine, or were provided with educational
resources, respectively, compared to midwives who did not
participate in the project at all, after controlling for the year
of birth and the total number of births the midwife attended.

Results

For each group of midwives, we examined the number
of births and the number of infants who were screened
for hearing loss in 2015 and 2016. (The average number
of births/infants screened per midwife for each group

is provided in parentheses throughout the current
paragraph.) The total number of births (2015—-2016) for
host midwives was 571 (M = 38.07, SD = 29.64) with

453 infants screened (79.33%; M = 30.20, SD = 23.82).
Access midwives attended 513 births (M = 20.52, SD =
13.66) and screened 243 infants (47.37%; M =9.72, SD

= 7.57). Education midwives assisted with 140 births (M
=35.00, SD = 12.46) and screened 83 infants (59.29%;

M =20.75, SD = 7.14). Finally, our largest group, non-
participants, assisted with 1,356 births (M =19.94, SD =
37.03) and screened 87 infants (6.42%; M =1.28, SD =
2.53). The average number of births, infants screened, and
percentage of infants screened for each midwife group are
provided in Table 1. In comparison with data from the Ml
EHDI database from 2013, prior to the implementation of
the training program, the proportion of babies screened
increased in all groups except the non-participant group.
In 2013, only 14.2% of babies born at home received a
hearing screening.

Table 2 reports the results for the final model. Total births

Table 1

Average Number of Births, Infants Screened, and Percentage of Infants Screened Per Midwife for Each Midwife Group 2015-2016

Average Number Average Number of Average Percentage of

of Births Infants Screened Infants Screened
N Mean (SD) N Mean (SD) Mean (SD)
Host 571 38.07 (29.64) 453 30.20 (23.82) 82.08 (18.39)
Midwives
Access
513 20.52 (13.66 243 9.72 (7.57 51.56 (29.68
Midwives ( ) ( ) ( )
Education 140 35.00 (12.46 83 20.75 (7.14 59.86 (7.95
Midwives 00 (12.46) 75 (7.14) 86 (7.95)
Non-
1,356  19.94 (37.03) 87 1.28 (2.53) 14.28 (27.27)

Participants

Note. Host Midwives: n = 15; Access Midwives: n = 25; Education Midwives: n = 4; Non-Participants: n= 68.

(Yo, =-0.01; p=.04), host (y,, = 3.67; p<.001), access
(Yo = 2.15; p<.001), and educate (y,, = 2.38; p <.001)
were statistically significant predictors of being screened.
The intercept, y,, = -2.14 (p <.001), represents the
expected log odds of an infant being screened for hearing
loss in 2015 when the midwife did not participate in the
hearing screening project, after controlling for number

of births she attended. Thus, the estimated odds (or
referent odds) of being screened for a child with these
characteristics is 0.12. Total Births had a negative effect on
the log-odds of infant screening (y,, =-0.01; p = .04) when
controlling for midwife group and year. The odds of being
screened is expected to be lowered by 0.99 as total births
increases by one (holding other variables constant). There
was not a statistically significant difference in the log-odds
of an infant being screened when born in 2015 or 2016 (y,,
=0.22; p=.12).

Having a midwife who hosted a machine for AABR
screening had a positive effect on the log-odds of infant
screening (y,, = 3.67; p <.001) when controlling for total

births, midwife group, and year. The odds of an infant with
a midwife hosting a machine being screened was 39.37
times greater compared to an infant with a midwife in the
non-participant group (holding other variables constant).
Having a midwife who had access to an AABR machine
had a positive effect on the log-odds of infant screening
(Yo3 = 2.15; p<.001) when controlling for total births,
midwife group, and year. For infants with midwives in this
group, the odds of being screened was 8.57 times greater
compared to infants with a midwife in the non-participant
group (holding other variables constant). Finally, having a
midwife who was provided with educational resources had
a positive effect on the log-odds of infant screening (y,,

= 2.38; p < .001) when controlling for total births, midwife
group, and year. For infants with these midwives, the odds
of being screened was 10.82 times greater compared to an
infant with a midwife in the non-participant group (holding
other variables constant).




Table 2
Fixed Effects from the Final Model of Infant Screening

Fixed Effect Coefficient SE i(df) p
Model for SCREENED outcome (B,)
Intercept (y,,) -2.14 0.22 -9.78 (107) <.001
Total Births (y,,) -0.01 0.004 -2.10 (107) .04
Host (y,,) 3.67 0.39 9.37 (107) <.001
Access (y,,) 215 0.33 6.46 (107) <.001
Educate (y,,) 2.38 0.65 3.68 (107) <.001
Model for YEAR slope (B,)
Intercept (y,,) 0.22 0.14 1.56 9111) 12
Fixed Effect Coefficient Odds Ratio Confidence Interval
Model for SCREENED outcome (B,)
Intercept (y,,) -2.14 0.12 (0.08, 0.18)
Total Births (y,,) -0.01 0.99 (0.98, 1.00)
Host (y,,) 3.67 39.37 (18.10, 85.64)
Access (v,,) 2.15 8.57 (4.34, 16.58)
Educate (y,,) 2.38 10.82 (3.00, 39.06)
Model for YEAR slope (B,)
Intercept (y,,) 0.22 1.25 (0.94, 1.65)

Discussion

The likelihood that an infant would receive a universal
newborn hearing screening differed significantly
depending on midwives’ access to AABR machines and
the educational resources that they were provided during
their initial trainings. Providing midwives with training and
access to newborn hearing screening equipment had a
positive effect on the number of babies who received a
hearing screening. However, the likelihood that an infant
would be screened decreased as the total number of births
the midwife attended increased. These results support the
need for continued national efforts to include midwives in
the universal newborn hearing screening process.

Many practicing midwives do not think that participating
in newborn hearing screening is part of their job or feel
unprepared to participate in a newborn hearing screening
program (Goedert et al., 2011). However, during their
care for infants, midwives are expected to develop a plan
for care, which includes national and local screening
guidelines (ACNM, 2012). This includes newborn hearing
screening. By training midwives and providing them
access to newborn hearing screening equipment, the rate
of newborn screenings increased. Although the number
of midwives receiving education only was small (n = 4),
there was an increase in the odds of screening even for
those midwives who only received focused education
about the importance and process of newborn hearing
screening. This suggests that even if implementing a

full screening program for midwives is not financially or
logistically feasible, increasing educational outreach to
midwives and identifying local community locations where
they can refer their families to have the baby’s hearing

screened can have a significant positive effect on newborn
hearing screening rates. Further research on this as an
intervention needs to be conducted.

To date, this is the first study to present outcome data from
a program to train midwives to conduct newborn hearing
screenings. In a study of the implementation of universal
newborn screening in the state of Wisconsin, Kerschner et
al. (2004) mentioned that a group of midwives purchased
hearing screening equipment and provided screening
services for their homebirth clients. Although the midwives
who participated had 79% screening rate, there were only
three groups of midwives who participated in this program
as of 2002 and the efforts were focused on a small
geographical region of the state (Kerschner et al., 2004).
Although there may be some initial resistance, from either
midwives or state agencies, to training midwives, both the
midwives in Wisconsin (Kerschner et al., 2004) and the
midwives in Michigan who participated in these programs
have been supportive of these efforts.

Two populations that traditionally choose homebirth

and often are served by midwives are the Amish and
Mennonite communities. With the increased likelihood

of genetic and congenital conditions in these closed
communities, effective newborn screening is extremely
important (Morton et al., 2008). In a study of opinions
about newborn screening in Amish and Mennonite
communities in Wisconsin, Sieren et al. (2016) found

that most families reported a positive view of newborn
screening but cited lack of knowledge at the time or lack of
access as reasons for not having their children screened.
Sieren et al.’s (2016) questions focused on the newborn
screening program as a whole, not specifically newborn 40
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hearing screening. However, the newborn hearing
screening is considered a standard part of the newborn
screening process. These data suggest that if midwives
serving these communities are able to offer newborn
hearing screening as part of their services, the Amish and
Mennonite communities would be amenable to increasing
their screening rate.

Limitations of this study include the timeframe of data
collection, self-report nature of the hearing screening data,
and difference in group sizes. Screening rates for this
study were only analyzed for the first two years following
implementation of this program. Continued training and
support may result in further change in screening rates.
Therefore, additional analysis over a longer timeframe
would be beneficial.

The data for this study was taken from the Ml EHDI
database for all reported hearing screenings. However, it
is possible that there are practicing midwives who chose
to not report any screening data or were unable to be
tracked with the Michigan data system. This information
is not included in this analysis. At the time of this study,
Michigan used Perkin & Elmer software to track hearing
screenings and they can only be tracked if the baby also
has a metabolic blood card screening as well. Midwives
who performed hearing screenings, but not the metabolic
screenings are not included in this study.

Looking at the size of each subject group, there was

a much smaller number for midwives in the education
only group (n = 4) compared to the other groups. The
midwives in this group completed the online training
modules but did not attend a hands-on training session.
Most of the midwifes of the education-only group were
recent transplants to the state and learned about the
program immediately after all the hands-on training took
place. Those midwives worked with the EHDI program
consultant to take the on-line training and identify local
community resources to direct their families. One of these
midwives was from an Amish community. Even with such
a small group there was a significant difference between
the screening rates of babies born to midwives in this
group compared to the non-participant group. Having
seen an effect with such a small group could indicate the
importance of additional education for midwives.

Distribution of the equipment was a limiting factor for this
program. There were certain areas of the state that had
higher homebirth rates than other areas, requiring an
uneven distribution of the AABR equipment to account for
the busier midwifery practices in those areas. Requiring
midwives to share equipment was often challenging
because several practices may have had conflicting
schedules or needs. This necessitated a re-evaluation of
the host sites and locations of the equipment annually.
Continual monitoring of the birth and screening rates

in different regions of the state have been vital to the
maintenance of the program.

Recognizing that homebirth attendants have a powerful

influence and provide guidance among parents who
choose homebirth, it is important for EHDI programs

to include this population when considering outreach
programs. For programs considering embarking on a
similar project, it is important to consider multiple training
dates due to the nature of the work of midwives to be on
call to deliver babies. In every training session, there was
at least one and up to four fewer midwives attending than
signed up, due to their unpredictable schedules. Offering
multiple trainings in different locations ensures midwives
had a chance to attend a later training if circumstances
prevent them from attending a training session.

In Michigan EHDI’s own homebirth analysis, covering the
years 2014-2016, rates of babies identified with hearing
loss within this population was statistically larger than
expected, which was a revelation. The potential of early
identification of babies who are deaf or hard of hearing and
ensuring timely intervention services is the ultimate goal

of all EHDI programs. Without this program, these babies
were unlikely to be diagnosed until they were much older.

Conclusion

Providing midwives with training and education about
newborn hearing screening as well as access to
equipment increases the odds of a baby receiving a
newborn hearing screening. Although midwives who

had constant access to screening equipment had the
highest odds of screening babies, providing access to
equipment, even if not constant, and providing additional
education and community resources, but not access to
equipment also had a positive effect on the odds of babies
being screened. The logistics of completing the trainings,
distributing equipment across the state, maintaining
equipment, and obtaining insurance for equipment are
complicated; however, the outcomes have demonstrated
the success of this type of program. Indeed, the results
of this study, feedback from the midwives and the EHDI
analysis has spurred The Coalition to seek additional
funds and extend the partnerships to expand this project
to increase the number of AABR machines available for
Michigan midwives to be able to offer hearing screenings
for their families.
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Abstract: Parents experience numerous stressors tied to their child’s diagnosis as deaf or hard of hearing (DHH).

This study sought to inquire about the lived experiences of parents with children who are DHH to determine the types

of supports that should be provided within an audiology care coordination system. Semi-structured phone interviews

were conducted with parents of children under the age of five who are DHH and patients of the Division of Audiology at
Cincinnati Children’s Hospital Medical Center (CCHMC). Interview findings determined focus group questions, which
were facilitated in a parent support group with parents of children who are DHH and seen by the division. The results
revealed parents’ reactions and adaptations to their child’s hearing health needs, as well as helpful supports and services.
An audiology care coordinator (ACC) and a local parent support group were two of four supports identified as helpful

in navigating their child’s hearing health care. The findings of this study lend context for the types of support services
pediatric institutions can provide to help families when their child is identified as DHH through a care

coordination approach.
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Hearing loss is one of the most common congenital birth
defects, yet nearly all parents with children who are deaf

or hard of hearing (DHH) have typical hearing and no
experience with the implications of hearing loss (Centers for
Disease Control and Prevention, 2010; Jackson & Turnbull,
2004; Mitchell & Karchmer, 2004). This lack of experience
may explain initial feelings of shock and unpreparedness

in parents that are cited throughout the literature (Kurtzer-
White & Luterman, 2003; Jackson & Turnbull, 2004;
Yoshinaga-Itano & Abdala de Uzcategui, 2001; Young &
Tattersall, 2007). Parents with children who are DHH also

experience greater levels of stress around communicating
with their child, making decisions about education for their
child, selecting hearing devices, and maintaining hearing
devices (Dammeyer, Hansen, Crowe, & Marschark, 2019;
Dirks, Uilenburg, & Reiffe, 2016; Fitzpatrick et al., 2015;
Hintermair, 2000; Lederberg & Golbach, 2002; Quittner,
1991; Quittner et al., 2010; Quittner, Glueckauf, & Jackson,
1990; Ward, Hunting, & Behl, 2018). Since it has been
documented that parents’ psychological well-being is
paramount to cognitive and social-emotional outcomes in
children (Calderon, 2000; Hintermair, 2006), it is crucial 43




to understand the types of support services needed by
parents with children who are DHH.

In the literature, parents have noted a desire for more
information about their child’s hearing loss and social-
emotional and cognitive development (Fitzpatrick, Angus,
Durieux-Smith, Graham, & Coyle, 2008; Henderson,
Johnson, & Moodie, 2014; Jackson, 2011; Jamieson,
Zaidman-Zait, & Poon, 2011; Yucel, Derim, & Celik, 2008).
In addition, more dissemination of educational, childcare,
community, and financial resources is needed (Jackson,
2011; Jamieson et al., 2011; Yucel et al., 2008), as well as
comprehensive information about services and support

at different points in their child’s life (Ward et al., 2018).
Further, information about navigating the health care
system and building competence in caring for children

with hearing loss are parent needs noted in the literature
(Henderson et al., 2014). Parents have also requested
resources for the well-being of the entire family (Henderson
et al., 2014). In a comprehensive literature review, Jackson
& Turnbull (2004) found that deafness can have various
adverse impacts on the family unit. Family interactions,
family resources, parenting, and support services are

all domains of family life that are impacted by having

a child who is DHH. Fortunately, family involvement in
early intervention has been found to promote successful
outcomes by the age of five (Moeller, 2000), perhaps
because parents can vocalize their needs and gain access
to supportive resources.

A quality improvement survey administered by the Division
of Audiology at Cincinnati Children’s Hospital Medical
Center (CCHMC) revealed that families rely heavily on
support from the in-house audiology care coordinator
(ACC). Audiology care coordination is a relatively new
strategy employed by pediatric institutions to provide
comprehensive, coordinated care, yet to our knowledge,
there is no published research on care coordination in
audiology practice. In primary care, care coordination

is considered an approach to care that meets patients’
needs and enhances the capabilities of care-takers
(Council on Children with Disabilities and Medical

Home Implementation Project Advisory Committee,

2014). Care plans are determined by family needs,

roles, responsibilities, and desired outcomes (Antonelli,
McAllister, & Popp, 2009; National Quality Forum, 2010).

In the literature, care coordination has been defined as “the
deliberate organization of patient care activities between
two or more participants involved in a patient’s care to
facilitate the appropriate delivery of health care services”
(McDonald et al., 2007, p. v). Wagner, Gupta, & Coleman
(2014) identified the goals and common features of
successful programs that use care coordination. Successful
care coordination exhibits accountability of the organization
in coordinating their patients’ care, clear and shared
understanding of roles and responsibilities of all parties,
support when patients go elsewhere for care, and timely
transfer of relevant and understandable information. These
findings are extended by Van Houdt, Heyrman, Vanhaecht,
Sermeus, & De Lepeleire (2013) who found that clarity of

roles and responsibilities, quality of relationships, mutual
respect and collaboration, and information exchange
between health care providers and families are key
characteristics of care coordination.

In local practice, care is coordinated primarily by the ACC
but also in concert with audiologists and staff. Some of

the services that are coordinated by our ACC and providers
are:

+  Providing telehealth services for patients,
especially for those who live out-of-state.

+ Disseminating a newsletter to inform parents about
hearing health and resources.

+  Sharing a Facebook group for parents of children
with hearing loss.

+  Collaborating with an Audiology Family Advisory
Council (FAC) to facilitate hearing health care by
clarifying and communicating needed areas of
support, developing contextualized care plans, and
identifying and disseminating resources for families
with children who are DHH in ways that are family-
accessible and content appropriate.

+  Providing binders with written information for all
families, including funding/financial resources,
helpful websites for learning about hearing loss,
contact persons, information about hearing
devices, early intervention,
and more.

The ACC serves as the primary point of contact for families
and is responsible for providing and informing families of all
these resources. Practically, the role of the ACC involves
acting as a primary messenger of information and source
of support. Patients receive a one-on-one experience with
the ACC through regular check-ins and correspondence.
This ensures that even families who are too overwhelmed
to seek advice on their own receive social support. If
families come to the ACC with questions, the coordinator

is responsible for responding to families in an accurate and
timely fashion. Other responsibilities of the care coordinator
include connecting families to other specialists and medical
staff, sharing written information regarding all sources of
support (e.g., funding/financial resources, support groups
with other families with children or parents who are DHH,
information about hearing devices, and early intervention),
and organizing all hearing-related appointments in an
efficient manner, especially for traveling and out-of-state
patients. The ACC also connects traveling and out-of-state
families with resources for support near their hometown.

In the Family Leadership in Language and Learning (FL3)

Needs Assessment report, parents indicated that they

would benefit from coordinated, trusted resources; contact

with and support from other parents who share their

lived experiences; access to role models who are DHH;
invitations to participate in parent activities; appointment
reminders; and connections to early intervention (Ward

et al., 2018)—all of which are resources and services

provided by our in-house ACC. When asked where

they receive these supports, parents responding to the 44
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FL3 Needs Assessment indicated top providers were
audiologists, early intervention staff, family support
organizations, physicians, and website or social media.
However, when asked what would make accessing these
supports easier, the most common response was to have
one contact such as a family support coordinator. These
findings highlight the utility and necessity of an ACC in
pediatric practice, as well as further research to define the
role and evaluate outcomes of having an ACC.

Due to positive feedback on audiology care coordination at
CCHMC and in the literature, this follow-up study takes a
deeper look at the needs of families with children who are
DHH to maximize support services provided by the care
coordinator. We contribute to the literature on audiology
care coordination by exploring the impact of having a child
identified with hearing loss including sources of support
that have facilitated their experience. Our hope is that
inquiring about a wide spectrum of experiences, practical
and emotional, will provide a broader, more holistic view
of the experiences met by families with children who

are DHH. Therefore, the purpose of this study is to (a)
explore the experiences of parents with children who are
DHH, (b) uncover helpful existing and needed support
services for families of children who are DHH, and (c)
make recommendations for coordinating these supports in
pediatric institutions.

Method

Participants

Participants of this study included 13 mothers and one
father of children who are DHH under the age of five (N =
14). In the first phase of data collection, purposive sampling
was employed to identify parents of children under five
years old who are DHH and received hearing health care
from the Division of Audiology at CCHMC. These parents
were selected based on their ability to provide information-
rich cases about their experiences. Of the ten parents
invited for a phone interview, eight agreed to participate
(see Table 1). The eight interview participants were
mothers ranging from 20—40 years old and the majority
(n=7) identified as Caucasian while one identified as
Hispanic and Native American. Three mothers were high
school graduates, two held college degrees, and three
held graduate (master’s) degrees. As a note of interest,
two mothers worked in the education field (art teacher and
special education teacher) while three held positions in
healthcare (RN manager, nurse practitioner, and research
administration). Two others were employed by the service
industry (clerk and server) and one mother identified as a
stay-at-home mom. In the second phase of data collection,
an additional five mothers and one father recruited from

a parent support group participated in a follow-up focus
group to determine and refine the interview themes. All
focus group parents had children under the age of five who
were DHH and were patients of the Division of Audiology at
CCHMC.

Data Collection and Analysis

This study has been granted a Non-Human Subjects
Determination by the Cincinnati Children’s Hospital Medical
Center Institutional Review Board for research conducted
by the Division of Audiology with parents of patients as part
of an evaluation of the division. Consent for participation in
tape-recorded interviews and focus groups was obtained
prior to each interview or focus

group session.

Semi-structured interviews. Individual phone interviews
were conducted using a semi-structured interview

guide. The questions related to the overall experience

of being the parent of a child who is DHH, barriers and
challenges, and helpful resources that assist or would
assist in managing their child’s hearing impairment. All
interviews were conducted by the same interviewer, who
is a researcher with a background in community-based
and participatory approaches to health research and
several years of experience conducting qualitative health
research. The interviewer was contracted from a division
outside of Audiology (Division of Research at CCHMC), to
limit bias and encourage candidness from participants. All
interviews were audio-taped and transcribed verbatim by
the interviewer directly after each interview.

Interview data was analyzed by the primary contracted
researcher using thematic analysis as described by

Braun & Clarke (2006). In the first phase, the audio-

taped interviews were transcribed and read twice with
initial ideas written as notes. Using this initial list of ideas
about the data, phase 2 involved the construction of

initial codes that appeared important or meaningful to the
experience of having a child who is DHH. The literature
review assisted in identifying points of interest in the

data. Phase 3 involved sorting these initial codes into
themes and collating all of the relevant codes within the
identified themes. In phase 4, overarching themes were
eliminated if there was not enough data to support them,
or collapsed if two separate themes related to one another.
Other themes were broken down into separate themes

as necessary. In phase 5, themes were defined, refined,
and given a title by identifying and capturing the essence
of each theme’s meaning. Two members of the research
team (both audiologists, one of which was the division care
coordinator) and an expert in parent needs for children who
are DHH reviewed the themes independently to enhance
the credibility of the study findings. The entire research
team discussed their independent reviews and worked
together through democratic discussion to establish a final
codebook representative of the

interview themes.

Focus Group. The interview findings guided the design

of a focus group guide which inquired about concepts

emerging from the interview data. The contracted

interviewer facilitated the focus group, which centered on
questions related to thoughts and feelings associated with

their child’s hearing loss, the family impact of the hearing

loss, barriers and challenges regarding their child’s hearing 45
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Table 1

Family Impact of Pediatric Hearing Loss: Parent and Child Demographics at Time of Interview

Age of Patient Parent Hearing | Gender of Gend_er of C.h”d S Child’s Characteristics Device Use
Status Parent Child Hearing Loss

24 months Typical hearing F F Fluctuating slight- Fit at age of 27 months*— Down Bone

mild bilateral syndrome; chronic otitis media with conduction
effusion; multiple sets of pressure device; no
equalizing tubes; speech and longer
language delay. wearing.

11 months Typical hearing F F Left Unilateral Fit at 7 months— Typical speech and Monaural
moderate to severe, | language development per parent Behind the Ear
sensorineural report; recommeded speech (BTE) aids; no

evaluation to confirm. longer wearing.

30 months Typical hearing F F Moderate to severe Late Identification — Fit at 20 months — Bilateral BTE
U-shaped bilateral, Delayed receptive and expressive aids; wears
sensorineural language; enrolled at area school for consistently.

Listening and Spoken Language (LSL);
biological sibling (below) has hearing
Loss (HL).

14 months Typical hearing F M Moderate bilateral, Fit at 4 months — Receptive language Bilateral BTE

sensorineural within typical limits; expressive language | aides; wears
mildly delayed; biological sibling (above) | consistently.
has HL.

10 months Typical hearing F M Profound bilateral Implanted at 14 months — Receptive and | Bilateral
expressive speech delays; enrolled in Cochlear
area LSL program. Implant (Cl);

wears
consistently.

25 months Typical hearing F M Typical hearing Initially diagnosed in another state with None.
bilateral hearing loss. Determined to
have typical hearing at CCHMC —
discharged from speech therapy.

13 months Typical hearing F F Moderate rising to Fit at 7 months — Cleft Palate; Stickler Bilateral BTE

mild bilateral mixed Syndrome; delayed speech and language.| aids; wears
inconsistently.

17 months Typical hearing F M Profound bilateral Implanted at 12 months — Cytomega- Bilateral ClI;
lovirus (CMV); delays in speech and wears
language; enrolled in area LSL program. | consistently

21 months Typical hearing F F Moderate to severe, | Fit at 3 months — Bilateral ear canal Bilateral BTE
conductive atresia/stenosis; global develop- aids; wears

mental delays. consistently.

*Trial with a bone conduction device (BCD) due to chronic fluctuations with conductive hearing loss— parent opted to try management with a BCD
at 27 months to avoid additonal surgeries.

loss, and support services that have been helpful or would
be helpful in managing their child’s hearing impairment. The

Results

focus group discussion was audio-taped and transcribed
verbatim by the facilitator shortly after the focus group
session concluded. The focus group data was thematically
coded by the facilitator using thematic analysis (Braun &
Clarke, 2006). In this process, findings were triangulated
with the themes from the interview data to further refine
the overarching themes and enhance the credibility of the
thematic categories. A final codebook was reviewed by the
two previously mentioned members of the research team
who are experts in parent needs for children who are DHH.
Phase 6 of thematic analysis continues in this article as we
use our thematic map to tell a story about the burden costs
of parenting a child with hearing loss.

Six major themes emerged from the interview and focus
group data, falling into three overarching concepts:
Reactions and Adaptation to Hearing Loss, Barriers and
Challenges, and Supports (see Table 2). Each subtheme
within the categorical themes represents individual
stressors or strains on the parent that impact their lived
experience, and existing or needed support services.
This section elaborates on each theme in relation to
their subthemes.

Reactions and Adaptation to Hearing Loss

Many parents reported feeling shocked when first learning
that their child was identified as DHH, primarily because
they held no previous knowledge about hearing loss and

46

B



Table 2

Family Impact of Pediatric Hearing Loss: Summary of Interviews and Focus Group Findings

Overarching | Theme | Subtheme Description n Quote as Evidence of Subtheme
Concept
Parent's description of adapting to child’s “It's been difficult at 'times but' with the'help of my doctors
It Gets Easier hearing loss—it is difficult at first, but it 7 that we have for him, and his therapist and everybody
gets easier. that has helped us through it, it has been a b/t' easier for
us to get through it emotionally and physically.”
3 3 Specific term used to describe first learning
S S about child’s hearing loss and not having “I have two other kids, they’re older than my daughter
2 2 Shocking previous knowledge about hearing loss, nor | 6 | and they have normal hearing. For me, it was a complete
ks 5 knowing anyone who has undergone shock because neither side has hearing loss.”
£ £ this experience.
2 2
S 5 c Concern about child’s cognitive, physical, and “I'm afraid of what his life is going to be like. Are people
kel 9 oncerns : ) . . . . :
= = ) social-emotional development compared to going to pick on him, because not only is he going to
= I about Child - . - . ; ; 7 . : . B . .
2 2 Development typical hearlng chlldr_en, not_ vyanthg child to have this hearing aid on, he’s going to have these little
3 3 be bullied or live a difficult life. ears? That is what | worry about.”
el el
S S Quote 1: “I think it’s beneficial for her to meet other
@ @ people, adults or kids, who have the same sort of thing
-% -% just because she does have two older brothers who don't
s 8 have the same situation and she will be mainstreamed in
o [ Social Parents’ desire to expose child to others school, so she probably won’t be around other kids,
S with hearing impairment, encouraging others | 6 outside of our friends and seeing them in the audiology
Implications A . ”
to ask about condition instead of judging. department.
Quote 2: “To be honest if | see people looking at them
and not asking, | get angry. | want to be like * Just ask
what is up with his ears, because it’s rude to stare.”
“That was a shock that insurance didn’t cover the ABRs
and regular audiology appointments. We had spent
several hundreds of dollars before being approved for
Financial Difficult in obtaining insurance or financial 6 BCMH and even then still waiting to get reimbursed for
Coverage coverage for hearing devices. some of the costs. | can’t believe most insurance
. companies don’t cover hearing, especially in children, yet
3 they cover things like Viagra. So frustrating especially for
3 those of us on very tight budgets.”
a
2 Hearing Aid e . . . . “When he first got the Cls, he was a stinker and would
'§ Retengt]ion Difficulty keeping hearing aids on children. {10 just throw them off all the time. He still does that.”
T
S R : P “We just wish ear molds could be made quickly and
3 Ear Molds Excessive time for the remaking of child's 5 on-site so we could get them right away, that would
3 ear molds. ,,
be awesome.
“When we first got them, they would monitor how long he
had them on and he would average an hour a day. |
Managing Stress associatedwith managing child’s g | would get so frustrated, I'm like ‘He needs at least seven
» Devices hearing devices. to eight hours for a full day, even with naps and stuff like
°g’> that.’ It's getting people to understand they need to stay
o on even if he goes to bed, that kind of stuff.”
S
6 Makin Not enouah time in parent schedule “I think it was those kinds of stresses and impact when
2 ADDOi tmgnts ?or a oinfmen ts 8 you're thinking about appointments and who can make
g = ppoin PP ’ the appointments.”
2 =
5 B “You have to go see a pediatrician, you have to go talk to
@ é Number of Too many appointments in the first year 8 a geneticist. We did all of our appointments in one day,
Appointments for all service providers related to hearing. like eight appointments in one day, trying to get social
worker, oral rehab, all that stuff.”
“I was terrified... ‘What are we going to do?’ We had
" Overall _Cost Overall cost was considered burdensome. | 9 family members —both sets of pargnts offered to loan us
2 of Services money, but not everyone has family support where they
3 would just be able to get that money.”
'§ “My insurance—and | have the insurance for our whole
8 Hearing Cost of hearing devices was considered 6 family—said that for his hearing aid, they would cover
iC Devices burdensome. 100% or a maxiumum of $3,000. Well, he has Bahas and

has two of them. They are approximately $10,000.”
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Table 2 cont.

Family Impact of Pediatric Hearing Loss: Summary of Interviews and Focus Group Findings

Support

Sought support from other groups of parents

“There’s huge groups out there if | want to talk to people
in other countries or across the country—but to have

[0}
S @ . o . 6 ,
2 g Groups after learning about child’s hearing loss. local parents, seeing the same departments, the same
§ 3 doctors, possibly the same schools, that’s huge.”
T O
w Internet Parents sought to teach themselves about 7 “l was googling the minute after the NICU staff left
Research child’s hearing loss through internet research. the bedside.”
“She actually came when [child] had surgery, she showed
Considered a helpful asset of medical team up at Children’s downtown. We weren’t expecting her.
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Note. N = 14. Cl = cochlear implant; ABR = Auditory Brainstem Response; BCMH = Bureau of Children with Medical Handicaps;

NICU = neonatal intensive care unit.

did not know anyone with the condition (n = 6). Several
parents also expressed concern for their child’s cognitive,
physical, and social-emotional development compared to
children with typical hearing, and feared their child would
live a difficult life (n = 7). One mother expressed anxiety
for potential bullying due to physical differences in the
appearance of her child’s ears. In the focus group, she
said, “I'm afraid of what his life is going to be like. Are
people going to pick on him, because not only is he going
to have this hearing aid on, he’s going to have these little
ears? That is what | worry about.” However, half of the
parents also agreed with the sentiment that managing
their child’s hearing loss gets easier with time. As stated
by a mother, “It’s been difficult at times but with the help
of my doctors that we have for him, and his therapist and
everybody that has helped us through it, it has been a bit
easier for us to get through it emotionally and physically.”
To normalize and adapt to the issue, parents expressed
a desire to expose their child to other children and adults
who are DHH (n = 6). Although there were several issues
parents grappled with, their child’s hearing loss became
more manageable as families adapted to their child’s
hearing needs.

Barriers and Challenges

The second overarching concept, Barriers and
Challenges, contains three major themes: Use of Hearing
Devices, Scheduling, and Financial Costs, which are
described further.

Use of hearing devices. A number of parents complained
about the excessive time it takes for remakes of their
child’s ear molds as well as setting aside time in their
personal schedules to pick up the ear molds (n = 5).

At least half of the parents communicated frustration

with the management of their child’s hearing devices (n

= 6), keeping hearing aids on their child (n = 10), and

obtaining insurance or financial coverage for hearing
devices and services (n = 7). One mother expressed shock
and frustration that her insurance didn’t cover Auditory
Brainstem Response (ABR) tests and regular audiology
appointments. “We had spent several hundreds of dollars
before being approved for Bureau of Children with Medical
Handicaps (BCMH) and even then, still waiting to get
reimbursed for some of the costs. | can’t believe most
insurance companies don’t cover hearing [technology],
especially in children, yet they cover things like Viagra.”
She was just one of many parents who conveyed both
shock and frustration at the high cost of hearing devices
and limited knowledge about financial assistance to

cover them.

Scheduling. A majority of parents (n = 8) felt they did not
have enough time in their schedules to make or attend
appointments. In reference to the challenges she has
experienced with her child’s hearing loss, one mother
remarked, “I think it was those kinds of stresses and
impact when you’re thinking about appointments and

who can make the appointments.” Parents pointed out
the excessive number of appointments in the first year

for all service providers related to managing their child’s
hearing loss. “You have to go see a pediatrician, you have
to go talk to a geneticist. We did all of our appointments

in one day, like eight appointments in one day, trying to
get social worker, aural rehab, all that stuff.” Setting aside
time in their personal schedules for a large quantity of
appointments in the first year after identification of hearing
loss and thereafter was a shared struggle among many
parents in the interviews and focus group.

Financial costs. According to most parents (n =9), the

overall cost of services related to their child’s hearing

loss was considered burdensome. One mother conveyed
fearfulness in response to the cost of her child’s hearing 48
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services. “| was terrified... ‘What are we going to do?’ We
had family members —both sets of parents offered to loan
us money, but not everyone has family support where they
would just be able to get that money.” The cost of hearing
devices specifically was a concern for a subset of parents
(n = 6). According to one father, “My insurance—and |
have the insurance for our whole family—said that for

his hearing aid, they would cover 100% or a maximum of
$3,000. Well, he has Bahas and has two of them. They
are approximately $10,000.” Even for parents who have
insurance benefits that cover the cost of hearing aids, the
entire cost may not be covered, creating a frightening and
stressful experience.

Supports

The overarching concept of Supports contains two major
themes: Education/Resources and Healthcare Team. The
section below elaborates on these themes in relation to
their subthemes.

Education/resources. Parents identified the different
types of education and resources they used after learning
about their child’s hearing loss. Some of the parents (n

= 6) joined support groups with other parents who have
children who are DHH. One mother expressed gratitude
for the support group in which this focus group was
conducted. “There’s huge groups out there if | want to talk
to people in other countries or across the country —but

to have local parents, seeing the same departments, the
same doctors, possibly the same schools, that’s huge.” A
majority of parents (n = 7) also claimed to have conducted
internet research to learn more about their child’s hearing
loss. In the words of one mother, “I was googling the
minute after the NICU staff left the bedside.” Other types
of support from audiologists and listening and spoken
language (LSL) schools or programs, were also mentioned
in the focus group discussion—however, support groups
and internet research were noted as the most common
resources for learning about and coping with their

child’s condition.

Healthcare team. The ACC was overwhelmingly noted

by parents as an exceptional addition to the medical team
(n=12). She was praised for her overall support and
timely communication with parents in need. One mother
commented “She actually came when [child] had surgery,
she showed up at Children’s downtown. We weren’t
expecting her. She stayed for two, three hours and talked
to all of us. She just goes above and beyond” and that

if she has a question or concern, “She just always takes
the time to research and find the correct answer.” The
ACC was also appreciated for connecting parents to other
specialists and organizing appointments in an efficient
manner, especially for out-of-state patients. Most parents
(n=12) also noted audiologists, doctors, specialists,
nurses, and staff in the Division of Audiology at CCHMC
as helpful due to their promptness in communication and
overall quality of care. One mother noted, “The one-on-one
experience with them, you don’t get that anywhere else.
They check on you and make sure you’re doing okay.”

Nearly all parents agreed that the entire healthcare team
helped improve their experience with their child’s hearing
health needs.

Discussion

This study queried parents of children who are DHH about
their personal experiences with their child’s hearing loss.
The thematic analysis revealed various challenges and
supports as they managed, adapted, and coped with their
child’s hearing loss. This section will discuss each theme
that emerged from parents’ personal stories as they relate
to the literature as well as implications for clinical practice
and care coordination in pediatric audiology.

Reactions and Adaptation to Hearing Loss

Parents reported feeling shocked and unprepared when
their child was identified as DHH, especially because

they have typical hearing and do not know any parents
with children who are DHH. Feelings of shock and
unpreparedness are typical for parents who first learn
about their child’s hearing loss (Jackson & Turnbull,

2004; Kurtzer-White & Luterman, 2003; Yoshinaga-Iltano

& Abdala de Uzcategui, 2001; Young & Tattersall, 2007),
especially because most parents have typical hearing

and no prior experience with the implications of hearing
loss (Centers for Disease Control and Prevention, 2010;
Jackson & Turnbull, 2004; Mitchell & Karchmer, 2004).
Additionally, parents in this study expressed concern about
the physical, cognitive, and social-emotional development
of their children as have other parents throughout the
literature (Fitzpatrick et al., 2008; Henderson et al.,

2014; Jackson, 2011; Jamieson et al., 2011; Yucel et al.,
2008). Though parents in the present study expressed
initial shock, their child’s hearing loss became easier to
manage over time with consistent communication and
support from the care coordinator and providers. Reliable
and well-coordinated care systems provide access to
resources such as childcare, community, and financial
resources that are vital to parents of children who are DHH
(Jackson, 2011; Jamieson et al., 2011; Yucel et al., 2008)
and can help alleviate the stress around managing hearing
loss. ACCs can be essential messengers of information
and sources of support for parents who must manage
their child’s hearing loss. Pediatric institutions should
consider creating care coordinator positions within their
audiology practices, or, developing policy that allows for
more thorough coordination in practice. The FL3 Needs
Assessment supports our finding that a primary contact
through which support is coordinated, such as a family
support coordinator, would be helpful in managing a child’s
hearing health care (Ward et al., 2018).

Use of Hearing Devices

Hearing devices was one of the largest themes that

emerged from the interviews and focus group discussion.
Similar to parents in the literature, parents in this study
expressed stress around communicating with their

children, maintaining devices, and making decisions 49
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about hearing devices (Dammeyer et al., 2019; Dirks

et al., 2016; Fitzpatrick et al., 2015; Hintermair, 2000;
Lederberg & Golbach, 2002; Quittner, 1991; Quittner et
al., 2010; Quittner et al., 1990; Ward et al., 2018). Parents
were also frustrated with the task of training family and
friends in their child’s hearing device management.
However, parents mentioned the local support group

as a safe and resourceful place to learn about hearing
devices, especially from one of the members who is deaf
herself. Parents became aware of the support group

from the care coordinator and audiologists who managed
their child’s audiology care. The ACC and audiologists
also shared written information about hearing devices,
early intervention, and resources for support near their
hometown area to help families understand their options
and how to manage hearing devices. To help parents
navigate obstacles related to hearing devices, coordinated
care systems can connect parents with resources for
teaching the entire family about hearing devices.

Scheduling

Many parents expressed frustration with the number of
appointments in the first year for all services related to
hearing. The hassle of scheduling and making time for
hospital appointments has been mentioned in another
study on stressors for mothers of children who are DHH
(Jean, Mazlan, Ahmad, & Maamor, 2018). Additionally,
taking time off from work and traveling for medical
appointments are other barriers related to scheduling for
parents of children with hearing loss (Henderson et al.,
2014). Parents in the present study discussed juggling
their own work schedules with their child’s medical
appointments, especially those who were traveling far
distances. Though scheduling barriers are sometimes
inevitable, one helpful resource parents identified for
navigating scheduling barriers was the ACC. Parents
were pleased with how she organized appointments in an
efficient manner, particularly for traveling parents. Although
healthcare systems can be rigid in operating structure,
this is one demonstration of how care coordination can
alleviate the burdens of parents.

Financial Costs

Parents felt a great deal of fear regarding finding ways
to afford their child’s hearing care. This is an area where
parents can use assistance with resource and health
care system navigation (Dammeyer et al., 2019; Dirks
et al., 2016; Fitzpatrick et al., 2015; Hintermair, 2000;
Lederberg & Golbach, 2002; Quittner, 1991; Quittner et
al., 2010; Quittner et al., 1990; Ward et al., 2018) as well
as dissemination of community and financial resources
(Jackson, 2011; Jamieson et al., 2011; Yucel et al.,
2008). In the focus group, parents mentioned that they
learned about financial resources from other parents

in the support group, which helped ease their fears.

As mentioned previously, many of the group members
became connected with the support group by the ACC and
other providers in the Division of Audiology at CCHMC.
The division also offers a parent binder to all families of
children. It includes written information about funding

and financial assistance, as well as resources to support
parents during early intervention and beyond. Coordination
in pediatric institutions can help ensure all families receive
information about the different supports available. This
study showed that having personnel for care coordination
facilitates comprehensive support to all families who
receive treatment in our division.

Education/Resources

Support groups and internet research were the most
highly discussed educational resources in this study. It

is no wonder that parents considered the support group
helpful. Social support is one of the most important
mediators of parental stress (Asberg, Vogel, & Bowers,
2008; Lederberg & Mobley, 1990; Sarant & Garrard, 2013)
and recommended for inclusion in care models for children
who are hearing-impaired (Dirks et al., 2016). Support
from other families with children who are DHH was noted
as a valuable resource in the FL3 Needs Assessment
(Ward et al., 2018). Support groups allow parents to

share educational, childcare, community, and financial
resources which are needed by the community of parents
with children who are DHH (Jackson, 2011; Jamieson

et al., 2011; Yucel et al., 2008). Support groups also
advocate for hearing-related issues and may build parental
empowerment, confidence, and competence in caring for
a child with hearing loss (Henderson et al., 2014). Parents
confirmed these findings in their discussions within

the focus group. Audiology practices should consider
identifying parents who may be interested in starting a
support group, or providing information to patients about
current support groups. Formal systems or positions for
care coordination can help disseminate this information

to families.

Although there is scarce literature on the role of parent
internet research on child hearing health, one study found
that the most searches for hearing loss related information
are conducted by mothers (Porter & Edirippulige, 2007).
However, the study found that parents did not always

visit the most reliable websites. It may be helpful for
practitioners to be aware of parents’ tendencies to conduct
internet research and offer reliable sources for them to
peruse at home. The FL3 Needs Assessment indicated
that parents desire online resources for learning about
and managing their child’s hearing loss (Ward et al.,
2018). The ACC in our division is responsible for providing
helpful websites for parents to read about their child’s
condition. This ensures that parents are receiving accurate
information to make informed decisions for their child’s
hearing health.

Healthcare Team

Parents in this study spoke at length about the ACC

as one of the most helpful supports. They repeatedly
commented on how she goes “above and beyond” to

provide social support, communicate in a timely fashion,

answer questions, connect them to other specialists,

and organize appointments in an efficient manner.

Parents also identified other personnel in the Division of 50
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Audiology at CCHMC as helpful (audiologists, doctors,
specialists, nurses, and staff) due to the “one-on-one” and
interpersonal care they received from these practitioners
and staff. This type of support is in accordance with
research that finds parents need health care systems
with strong service coordination (Fitzpatrick et al., 2008;
Jackson, 2011; Yucel et al., 2008) and a highly integrated
and coordinated health care model in general (Hintermair,
2006; Fitzpatrick et al., 2008; Ward et al., 2018).

Implications for Clinical Practice and Care
Coordination

Families need access to social support, financial
assistance, and information about hearing devices,
education, and communication with providers. In local
practice, the Division of Audiology at CCHMC provides
these services by emphasizing dual ownership between
the family and service provider. Patients are encouraged
to consistently attend appointments and come prepared
to ask any and all questions that come to mind. Asking
questions and having access to the appropriate contacts
is a vital aspect of family involvement in hearing health
care. The ACC serves as a primary contact that addresses
concerns and connects patients with specialists and
medical staff. The coordinator also regularly contacts
parents in case they are too overwhelmed to seek

advice on their own. Parents appreciate the open lines of
communication and personal care they receive from the
coordinator, as noted in the interviews and focus group.
The coordinator also shares written information with
parents regarding support groups, financial assistance,
hearing device assistance, early intervention, and more.
As mentioned in the introduction, the Division of Audiology
at CCHMC also provides telehealth services, a newsletter,
information about a Facebook and parent support group,
and an FAC.

In 2015, audiologists at each CCHMC audiology location
were asked to nominate potential parents to join the
FAC with the goal of bringing together a diverse group of
parents to help guide audiology practice from a patient
experience perspective. Parents are from different
locations around Cincinnati; have children with different
types and degrees of hearing loss; use varying types of
technology to assist with hearing; and communicate with
their children via sign language, listening and spoken
language, or a combined approach. Their children attend
private or public schools. The FAC has suggested many
changes to improve the patient experience in audiology
such as updating the web page to make it easier to
navigate, online scheduling for audiology appointments,
a Facebook group, and changes to the cochlear implant
program initial appointment paperwork. The FAC has
also shared their experiences in learning their child was
DHH and how they were impacted by the news. One
parent shared that she appreciated how the audiologist
told her that her daughter was deaf. The audiologist said
that she had concerns about hearing and would need to
do more testing. This allowed the parent to slowly come
to terms with the fact that her daughter’s hearing may

not be typical. All parents agreed that they wanted to
interact more with families with children who are DHH.
They suggested an annual event, such as a picnic, where
their children could interact with others with hearing
differences and the creation of Facebook group exclusively
for parents of children who are DHH. They also wanted

to create a road map for new parents to educate them

on the appointments that their child may need and why
they were needed during the first years after diagnosis of
hearing differences. The FAC also suggested the creation
of a parent manual containing information about types of
hearing loss, assistive technology, communication modes,
and education choices.

Although hiring care coordinators to facilitate these
services may not be feasible in some pediatric institutions,
care coordination can still be integrated in hearing health
care. We encourage further research on audiology
coordination to develop a consistent coordination system
across pediatric institutions. As the literature grows,
evaluation of care coordination practices could help
measure the benefits of care coordination. We recommend
parent partnership in the design of care models and
support services to ensure hearing health care is tailored
to family needs. At a minimum, this can be accomplished
through parent engagement and surveys for program
improvements. In our personal experience, the FAC has
been instrumental in collaborating with parents to improve
care delivery. Support groups are also a resourceful place
to learn about parents’ experiences and encourage parent
engagement in hearing health care. Pediatric institutions
may consider partnering with schools to disseminate
support services and improve existing services. Future
research should explore additional ways to obtain parent
and stakeholder perspective and feedback.

Limitations and Future Directions

The Division of Audiology at CCHMC was limited in

the number of patients who fit the criteria for the study,
resulting in a smaller sample size than desired. Although
demographic information about focus group participants
was unavailable, all are patients of CCHMC with what
appeared to be similar backgrounds to our interview
participants. We plan to conduct more focus groups with
our support group network in the future, which will allow us
to better coordinate collection of demographic information
without sacrificing anonymity. Although this study would
have benefited from more data, a strength of this study
was the robust information we received from focus group
interaction that augmented the themes we had collected
through the individual interviews. The findings from the
focus group validated the themes we had already identified
through the interviews and expanded our understanding
of parent needs and supports. Though the focus group
had an ideal number of participants, future studies should
seek to attend multiple support groups to capture different
voices and life experiences. Most parents in this study
were Caucasian middle-class mothers. Attending various
support groups and recruiting from other institutions may
help capture the different life experiences of parents of 51
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patients who are DHH. Finally, because some participants
had children who were identified with hearing loss up

to five years prior, there may have been inaccuracies

in recollection of memory. Future studies should record
parent experiences after identification of hearing loss and
several other time points in the child’s development, as
these experiences likely differ at different stages of
hearing intervention.

Conclusion

Hearing loss comes with many challenges for families
who must accommodate their child’s new hearing health
needs. This study investigated the impact and experience
of parenting a child who is DHH, as well as supportive
resources for successful early hearing intervention and
family well-being. Although parents struggled with using
hearing devices, affording services, and adapting to their
child’s hearing loss, care coordination provided by an
ACC and providers at CCHMC made a positive impact

on the overall family experience. The consistency of the
study’s themes with the literature provides the opportunity
to focus improvements in care coordination for families
with children who are DHH. Audiology institutions should
continue contributing to the growing literature on audiology
care coordination by detailing and evaluating how

family support services are coordinated within their own
audiology care systems.
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Several key stakeholders in early hearing detection and
intervention (EHDI) systems have made statements
recommending what they consider to be best practice,
ensuring opportunities for families with children who

are deaf or hard of hearing (DHH) have opportunities to
interact with adults who are DHH. This article summarizes
a review of these statements which is crucial to
understanding the current landscape of how adults who
are DHH are involved in EHDI systems.

The Joint Committee on Infant Hearing (JCIH) was
established in 1969 for the purpose of gathering
professionals in the fields of audiology, otolaryngology,
pediatrics, and nursing to discuss and summarize the best
practices for early intervention programs for infants who
are deaf or hard of hearing (DHH). Today, the committee
is comprised of representatives from the Alexander
Graham Bell Association for the Deaf and Hard of Hearing,

American Academy of Pediatrics, American Academy

of Audiology, American Academy of Otolaryngology-

Head and Neck Surgery, American Speech-Language-
Hearing Association, Council of Education of the Deaf,
and Directors of Speech and Hearing Programs in State
Health and Welfare Agencies. In 2007, the JCIH published
a position statement summarizing research and making
recommendations to ensure high-quality Early Hearing
Detection and Intervention (EHDI) programs for children
who are DHH.

The 2007 JCIH Position Statement strongly endorsed

having adults who are DHH play “an integral part in the

EHDI program” (p. 903). The statement concluded that
connecting parents with adults who are deaf or hard of

hearing is a critical part of ensuring parents have the
opportunity to make informed decisions (JCIH, 2007).

JCIH suggested that connecting parents with adults who 54



are DHH is a good first step and added that adults who are
DHH should be included in all aspects of EHDI programs,
including serving on state EHDI advisory boards.

Other groups have also advocated for the inclusion of
adults who are DHH in providing support to families of
children who are DHH. For example, Moeller, Carr, Seaver,
Stredler-Brown, and Holzinger (2012), described the
conclusions of an international consensus panel about
Best Practices in Family-Centered Early Intervention for
Children Who are Deaf or Hard of Hearing. The panel
noted that “Families [should be] connected to support
systems so they can accrue the necessary knowledge and
experiences that can enable them to function effectively
on behalf of their DHH children ... [including supporting]
connections between families and adult role models

who are DHH” (p.435). Moeller et al. encouraged early
intervention programs to provide families with opportunities
for “meaningful interactions” (p. 441) with adults who are
DHH including involving them on early intervention teams
as role models, mentors, and/or consultants, who can offer
information and resources, and “demonstrate enriching
language experiences” (p. 441).

Providing families of children who are DHH with
opportunities to interact with adults who are DHH is also
encouraged in federal legislation that provides funding
for all of the state-based EHDI programs. As noted in
the Early Hearing Detection and Intervention Act at 42
USC 280g-1(a)(1)(c), “Programs and systems under this
paragraph shall offer mechanisms that foster family-to-
family and deaf and hard-of-hearing consumer-to-family
supports.”

Additionally, the U.S. Department of Health and Human
Services, Maternal Child Health Bureau/Health Resources
and Services Administration (MCHB/HRSA) issued
guidance for funding the “Family Leadership in Language
and Learning (FL3)” program in 2017. HRSA noted one
goal of the program was “[t]o increase by 30 percent from
baseline, the number of families that are offered support
from Deaf Mentors by the end of the three-year project
period” (p.1). The term Deaf Mentors was later clarified to
include “[m]entoring by a variety of DHH adults including
those who use ASL [American Sign Language], Cued
Speech, Listening and Spoken Language (LSL), and
combinations of modalities” (Hands & Voices, 2017b).

Given the widespread support for programs to provide
opportunities for families of children who are DHH to
interact with adults who are DHH, this article summarizes
the available data to paint a picture of what is known about
the programs that offer these opportunities to families of
children who are DHH.

Data Collection Methods

Data were collected from the following sources to draw
conclusions about how many families of young children

who are DHH have opportunities to interact with adults
who are DHH. Data also indicated how they felt about
those interactions if they had them.

The National Center for Hearing Assessment and
Management (NCHAM) at Utah State University
surveyed the coordinators and state-based EHDI
programs in all states and territories in 2010 and
updated that information via a similar survey

and telephone interviews in 2017. State EHDI
coordinators were asked to provide information
about programs in their state or to recommend
other people in the state who might have better
information. Data were collected from people in
49 states and territories (Shuler-Krause, 2018).
Details about the data collection methods and

a report on the findings are available at https://
tinyurl.com/dhhadultinvolvement

In 2018, NCHAM published the results of a
national study entitled EI SNAPSHOT (Early
Intervention for Children who are Deaf or Hard
of Hearing: Systematic Nationwide Analysis

of Program Strengths, Hurdles, Opportunities,
and Trends). A part of the EI SNAPSHOT study
included data collected from a national sample of
303 families with 2—6 year-old children who were
DHH. Details about the data collection methods as
well as results, conclusions, and recommendations
of the larger study are available at https:/
infanthearing.org/ei-snapshot/

During 2017-2018, the newly funded FL3 program
conducted a national needs assessment to take
an “in-depth look at the needs of families, family-
based support organizations (FBOs), and U.S.
state and jurisdiction EHDI programs with the
purpose of ensuring that the FL3 is helping to
meet the needs of all families of children who

are or are at risk for being DHH” (p.5). One part
of this Needs Assessment collected information
from a national sample of 458 families of 0—6
year-old children who were DHH. Information
from these families included their responses to
questions about the extent to which they had

had interactions with adults who were DHH and,
for those who had had such interactions, their
perceptions about benefits, challenges, and
opportunities for improvement. Details about

the data collection methods as well as results,
conclusions, and recommendations of the
complete Needs Assessment study are available
at https://handsandvoices.org/fl3/resources/needs-
assessment.html

Summary of Available Data

To provide context for the results about the availability of
programs that provide opportunities for families of young
children who are DHH to interact with adults who are DHH,
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it is important to briefly describe the purpose of these
programs and to define some key terms. The document,
Guidelines for Deaf and Hard of Hearing Mentor/Guides/
Role Model Programs (Hands & Voices, 2017b) produced
by the FL3 project stated:

The inclusion of DHH adults in the lives of families
with children who are DHH can have a profound
impact for everyone involved; child, parent,
professionals and DHH adults. Trained DHH adults
who act as mentors, guides or role models are
uniquely qualified to provide families with a positive
and hopeful perspective from their day-to-day,
real life experiences as a DHH person living in a
hearing world. In sharing these experiences and
insights, DHH mentors/guides/role models may be
able to articulate what a young child cannot, which
brings an important perspective and credibility to
the team discussion of the child’s needs, extending
beyond academics.

When the parent of a child newly identified as deaf
or hard of hearing looks ahead, they may tend
to focus on what is missing. The DHH mentor/
guide/role model has an opportunity to present to
the family a perspective of optimism. By sharing
stories, experiences, and asking questions, the
DHH mentor/guide/role model may help the family
take a step beyond that first awkward moment of
how to “talk to a Deaf or Hard of Hearing person.”
The DHH mentor/guide/role model can build a
relationship with the family and support the bond
between the parent and child. What is desired for
all families, hearing or not, is the ability for their
children to form and maintain lifelong relationships.
Initiating a connection with an adult who is DHH
starts the family on the path of building new social
networks, ones they may not have ever pursued
without knowing their child was deaf or hard of
hearing. (p.3)

As is clear from the preceding statement, a number of
different terms are used to refer to DHH adults who work
with families of children who are DHH. Some of the most
common terms are Deaf Mentors, DHH guides, and DHH
Role Models. Different people use these terms to mean
different things. The FL3 guidelines note that the term Deaf
Mentor is used by many people to refer to adults who are
DHH and who use the Deaf Mentor Curriculum developed
by the SKI-HI Institute (Hands & Voices, 2017b). In most
cases, these Deaf Mentors focus primarily on teaching
American Sign Language and helping families understand
deaf culture (Watkins, Pittman, & Walden, 1998). Other
people use the term Deaf Mentor in a more generic way
such as was the case in the 2017 HRSA guidelines for
the FL3 project referenced in the beginning of this article.
Another term, DHH Guides, is used by Hands & Voices

to refer to a diverse group of adults who are DHH, who
work with others in the Guide By Your Side (GBYS; Hands
& Voices, 2017c) program. The FL3 guidelines (Hands

& Voices, 2017b) state that the role of DHH Guides,

is to “share with children and families their unique life
experiences, use of technology, how they navigate social
situations, how they developed their personal identity, etc.”
(p.4). The term, DHH Role Models, refers to adults who
are DHH, but according to the FL3 guidelines (Hands &
Voices, 2017b),

may communicate via Listening and Spoken
Language (LSL), Cued Speech/Cued English, and/
or American Sign Language. They provide children
who are deaf or hard of hearing and their families
with insight into life experiences as an adult who is
deaf or hard of hearing. In their position as an Adult
Role Model, they do not teach ASL. (p. 4)

In seeking to establish how many programs are focused
on providing families of children who are DHH with
opportunities to interact with adults who are DHH, a
deliberately broad net was cast to include all of the
different types of programs described above. The current
availability of programs that provide opportunities for
families of young children who are DHH to interact with
adults who are DHH, the focus of those programs, and
how they are funded and administered is summarized
below.

Availability and Benefits of Deaf Mentor/DHH Guide/
DHH Role Model Services

Based on the national survey done by Shuler-Krause
(2018), 24 states reported that they had established and
functioning programs that systematically offer families

of young children who are DHH opportunities to interact
with adults who are DHH (see Figure 1). More states may
have informal opportunities to interact with adults who are
DHH. Information about who administers the program,
the program goals, curriculum used (if any), and how to
contact the program is available at http://infanthearing.org/
dhhadultinvolvement/states/. This information is updated at
least annually.

AMERICAN SAMOA
GUAM

MARIANA ISLANDS

MARSHALL ISLANDS

MICRONESIA

PALAU

ﬁ. PUERTO RICO
VIRGIN ISLANDS

States that report having an active program for involving adults who
are DHH with families of children who are DHH.
Figure 1. States offering families of children who are deaf or
hard of hearing (DHH) opportunities to interact with adults
who are deaf or hard of hearing.
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The approximate number of families served in each of

the programs is shown in Figure 2. Most of the programs
serve less than 25 families at any point in time. Combining
the results across programs, we can estimate that less
than 1,000 families were receiving services from DHH
Mentors/Guides/Role Models at the time these data were
collected. Table 1 shows that 45% of families reported that
they wanted opportunities to interact with adults who are
DHH and 22% had no problems accessing such services.
Slightly more families (59%) reported that they wanted to
meet with other families who had children who were DHH
and 34% were able to access these experiences.

\[o]
29/31%

Yes
65/69%

Figure 3. Data from Family Leadership in Language and
Learning (FL3) Needs Assessment (2017). Percentage of
families with children who were offered and met with Role
Models who are deaf or hard of hearing.

Number of Programs

0-25 26-50 150+ families

50-75

76-100
Number of Families Served By Each Program

Figure 2. Approximate number of families served programs
that offer families of children who are deaf or hard of
hearing (DHH) opportunities to interact with adults who
are DHH.

Table 1

Data from EI SNAPSHOT Study (2018): Percentage of
Families of Children who are Deaf or Hard of Hearing (DHH)
who Wanted and were Able to Access Opportunities to Interact
with Adults who are DHH and Families who had Children who
are DHH

We Needed and | We Needed,
Type of service received it with but had trouble
no problems getting it
Opportunities to interact with
adults who are deaf or hard 22% 23%
of hearing
Meeting with other families with o o
children who are DHH 34% 25%

As shown in Figure 3, the FL3 Needs Assessment had
similar findings with 27% of families reporting that they
had access to a DHH Role Model. Interestingly, of those
families offered the opportunity to interact with an adult
who is DHH, only 69% actually met with an adult who is
DHH. Families in the FL3 Needs Assessment who had an
opportunity to meet with an adult who was DHH but opted
not to do so reported being too busy, feeling that it did not
meet their needs, or they already had contact with adults
who are DHH (see Figure 4).

Were not provided
enough info 7%

Did not meet our
need at time
offered 38%

Already had DHH
role model 21%

Figure 4. Reasons families in the Family Leadership in Lan-
guage and Learning (FL3) Needs Assessment did not meet
with the Role Models who are deaf or hard of hearing.

Families in the FL3 Needs Assessment who met with

an adult who was DHH were asked what they perceived
as benefits of these interactions. As shown in Figure 5,
the most frequently cited benefits were that the DHH
Role Model provided information about communication

in different situations and helped increase the family’s
confidence in deciding how they would communicate with
their child who was DHH.

The FL3 Needs Assessment (Hands & Voices, 2017a) also
included focus groups in which participants were asked
“How would a DHH role model be valuable to your family’s
experience?” (p.33). Participants noted that mentors, role
models, and guides were helpful because “They could help
you ask the questions you don’t know you have yet,” (p.
33) and “They could answer questions about the future,
things she can do, things she can’t, and the best way to
teach her about hearing loss” (p. 33). Other parents noted

57
T



that adults who are DHH helped them with issues like
“How to access interpreters,” (p. 33) and “How to connect
more with kids my son’s age who have cochlear
implants” (p. 33).

Connected me to

Shared DHH
are other deaf adults 2%

resources 5%
How my child \ /
can advocate for

themselves 9%

Showed me
what my child
could achieve
12%

Help my child
with interactions

with others 9% Shared info on

Deaf culture 12%

| did not benefit 5%

Figure 5. Benefits of meeting with a Role Model who is deaf
or hard of hearing reported in the Family Leadership Lan-
guage and Learning (FL3) Needs Assessment.

Program Administration and Funding

Shuler-Krause (2018) also gathered information about the
programs’ structures including administrative affiliations,
annual budgets, and funding sources. As shown in Figure
6, most programs that involve adults who are DHH are
administered by non-profit organizations, family-based
organizations, and state schools for the deaf.

Programs that systematically involve adults who are DHH
use a variety of funding sources including private grants,
early intervention/Part C funding, state EHDI/HRSA federal
funding, Medicaid billing, and state or federal grants (see
Figure 7).

Many programs (41%) used other sources of funding
which included State Department of Education, State
Schools for the Deaf, Deaf and Hard of Hearing Resource
Centers, School Districts, State Association of the Deaf,
and State Department of Health and Human Services.
Almost all programs (21 of 22) reported using multiple
sources to fund their programs.

Annual budgets for programs involving adults who were
DHH ranged from under $10,000 to over $150,000 each
year as shown in Figure 8. The amount of budget for the
program was positively correlated with the number of
families receiving services.

Parent Training and
Information Center
3.7%

N

Other 14.8%

School for the
Deaf 22.2%

DHH Related
non-profit 29.6%

Family Based
Organization
14.8%

Figure 6. Affiliation of programs that provide opportuni-
ties for families of children who are deaf or hard of hearing
(DHH) to interact with adults who are DHH.

Number of Programs

Medicaid Private States or Early State Other
Billing Grants federal Intervention EHDI/
grants HRSA
Funding

Figure 7. Funding sources of programs that offer opportuni-
ties for families of children who are deaf or hard of hearing
(DHH) to interact with Adults who are DHH. EHDI = Early
Hearing Detection and Intervention; HRSA = Health Re-
sources and Services Administration.

Over $150,000/yr
$50,000-100,000/yr
$30,000-50,000/yr
Less than $10,000/yr

Don’t know

1 2 3 4 5 6
Number of Programs

Figure 8. Annual budgets of programs that offer opportuni-
ties for families of children who are deaf or hard of hearing
(DHH) to interact with adults who are DHH.




Focus and Frequency of Visits

Most programs reported that a majority of the families
served by their programs had children who were DHH
in the 13 to 24-month age range, and 70% of programs
responded that families were provided opportunities to
interact with adults who are DHH on a weekly basis, as
shown in Figure 9.

As needed 6.3% \
Once 6.3%

Figure 9. Frequency of Deaf Mentor services.

Programs were asked about the emphasis placed on
teaching children and families a specific language or
modality. As shown in Figure 10, 16 of the 24 programs
(67%) reported that their programs had a moderate-major
emphasis on teaching children and families a specific
language or communication modality, with all of these
focusing on ASL or sign language.

-
N

-
o

Number of Program

(@2 \C R S B o ¢]

Major Moderate Minor None

Figure 10. Emphasis placed on teaching families a specific
language or communication method.

When asked if their program used an established
curriculum or training, 13 programs responded that they
used the SKI-HI curriculum (SKI-HlI), two programs used
the Hand & Voices (2017¢) Guide By Your Side training,
and one program used the Shared Reading Project
curriculum (Clerc Center, 2015).

Challenges

As shown in Figure 11, programs cited securing and
maintaining funding as the number one challenge they
faced. Other commonly reported challenges were in the
areas of recruitment of skilled/qualified staff and lack of
training opportunities. Some programs mentioned difficulty
finding racially, linguistically, culturally, and hearing

level diverse DHH individuals in their state, as well as
challenges in receiving timely referrals to their programs.

Discussion and Conclusions

Support for including adults who are deaf or hard of
hearing in EHDI systems and ensuring that parents of
children who are DHH have the opportunity to connect
and interact with adults who are DHH is not new, but

has gained momentum following the 2007 JCIH position
statement, the signing of the EHDI Reauthorization Act,
and the initiation of the FL3 project. Widespread support
for including adults who are DHH in EHDI systems is
undeniable, yet less than half of states report having a
systematic program for ensuring these connections and
45% of families who have children who are DHH report
that they would like to have such interactions. Of the
families who wanted these opportunities, 22% reported
that they had difficulty accessing them. However, of

the parents who were offered the opportunity to meet
with adults who are DHH, only 69% actually met. The
parents that did not take advantage of these offerings
said they were too busy or felt that the program did not
meet their needs at the time. It is also important to note
that in answering this question in the SNAPSHOT study,
a slightly higher percentage (59%) of families reported
being interested in meeting with other parents of children
who are DHH, and 25% of these families had difficulty
accessing these experiences. Although many families are
interested in opportunities to interact with adults and have
difficulty accessing these experiences, an even higher
percentage are interested in meeting other parents of
children who are DHH and these families have even more
challenges finding these opportunities.

Although there is a strong desire for opportunities to
interact with adults who are DHH, the availability of these
programs is only one factor to consider in providing
support from adults who are DHH to parents. EHDI
systems should also consider other factors that influence
parent engagement in these systems and ensure that their
programs provide these services in a way that meets the
needs of each family. These factors include consideration
of what stage in the journey families most benefit from
these services, scheduling opportunities at a time that
works for families, and ensuring diversity of the adults who
are both DHH and available to meet with families. Over
67% of programs reported a moderate to major emphasis
on instruction of a specific language or modality, and of
those, 100% of the programs reported a focus on sign
language or ASL instruction. This is significant because 59
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Funding

Recruitment of Skilled/Qualified Staff

Lack of Training Opportunities/Training Too Expensive

Finding Diverse Deaf Mentors (Oral, Hard-of-Hearing,
Ethnicity, etc)

Late or Missing Referrals to the Deaf Mentor Program

Providing Equitable Service Across the State
(Especially in Rural Areas)

Program Buy-In At Various Levels
Lack of Quality Curriculum
Program Assessment

Lack of Research about Deaf Mentor Programs

Figure 11. Challenges faced by Deaf Mentor programs.

4 6 8 10 12

Number of Programs

children who are DHH and their families use a variety of
different methods and languages to communicate with
each other. Regardless of the way the child or family
communicates, all families can potentially benefit from
interacting with adults who are DHH. This finding suggests
that EHDI systems should also consider how to provide

a wider range of opportunities to interact with adults who
are DHH. EHDI systems should work to reflect the diverse
communication preferences of children who are DHH and
their families including ASL and sign language instruction
as well as a focus on English language acquisition,
listening and spoken language skills, cued speech, and
other communication modalities.

When families did meet with adults who are DHH, they
touted many benefits which echoed some of the findings
of the Deaf Mentor Experimental Project conducted more
than 20 years ago (Watkins et al., 1998). These benefits
included increased parental confidence in deciding how
to communicate with their child and increased parental
understanding of different ways to communicate with their
child in different situations. Additionally, parents reported
benefiting from information the adult who is DHH shared
with them about Deaf culture and from seeing a model of
what their child is capable of achieving in the future.

Data available about programs that offer opportunities

for adults who are DHH to interact with families do not
address whether parents see any disadvantages of

such interactions. This would be important information in
definitively determining the overall effect these experiences
have on parents. However, it appears that parents receive
significant benefits from these experiences.

Surprisingly, programs designed to offer opportunities

for families of children who are DHH to interact with

adults who are DHH varied significantly in how they are
administered. Programs are run by state schools for the
deaf, Part C services, parent support groups, and non-
profit organizations among other types of groups. Many
programs are quite small, serving less than 25 families,
although some of the larger ones serve at least 50 families
each year. Annual program budgets also reflect this with

a range from less than $10,000 to over $150,000 per year
with funding coming from a variety of sources including
private grants, early intervention/Part C funding, state
EHDI/HRSA federal funding, Medicaid billing, and state

or federal grants. Almost all programs reported that they
get funding from more than one of these sources. The fact
that these programs are administered by so many different
groups and in so many different ways, may contribute

to the low availability of these opportunities for families
depending on which part of the country they live in, what
programs they are aware of, and how eligibility

criteria differ.

Results also pointed to other barriers in providing these
services to families. Not surprisingly, funding was the
biggest challenge faced by programs. Programs also
reported challenges with recruitment of diverse, skilled,
and qualified individuals who are DHH. Finally, programs
struggled with finding affordable training and appropriate
curricula. Funding, staff, training, and curriculum are all
vital components of programs that offer families support
from adults who are DHH. These challenges are yet
another reason for a low availability of these opportunities
for families of children who are DHH.
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Results indicate that many families would like opportunities
to interact with adults who are DHH, and that families

who forge these connections benefit from them, but these
opportunities are too limited in availability and scope within
EHDI systems. Additionally, increased funding is needed to
administer these programs alongside other EHDI services.

As these programs continue to expand, it is important that
research and evaluation data be collected to determine the
costs, benefits, and challenges associated with programs
that provide opportunities for families to interact with

adults who are DHH. Future research should focus on the
following questions:

+  What kinds of interactions with adults who are
DHH most benefit families?

+ At what stage in the family’s journey do they most
benefit from these interactions?

+  What kinds of outcomes do these interactions
produce for the child’s social/emotional
development and/or educational attainment?

+ Do these opportunities have an impact on family
engagement in the EHDI system?

This article drew data from surveys completed by parents,
state EHDI coordinators, service providers, and family
based organizations. More research outside of surveys is
also needed to determine the answers to the questions
asked above, as well as to provide evidence to encourage
public health agendas in regards to funding these kinds
of programs.

Although there is widespread agreement about the positive
benefits of families of children who are DHH interacting
with adults who are DHH, there is little data available

on this topic. As these programs become more widely
available, it is important this data is collected and carefully
considered to ensure that resources are expended in ways
that will be most beneficial to families.

References

Clerc Center. (2015). Shared reading project curriculum. Retrieved
from https://www3.gallaudet.edu/clerc-center/our-resources/
shared-reading-project.html

Early Hearing Detection and Intervention Act. Early detection,
diagnosis, and treatment regarding deaf and hard-of-hearing
newborns, infants and young children, 42 USC 280g-1 (a)(1)(c)
(2017).

NCHAM. (2018). El snapshot: Early Intervention for Children who
are Deaf or Hard of Hearing: Systematic Nationwide Analysis
of Program Strengths, Hurdles, Opportunities, and Trends.
Retrieved from https://infanthearing.org/ei-snapshot/

Hands & Voices. (2017a). Family leadership in language and
learning (FL3) needs assessment. Retrieved from https://www.
handsandvoices.org/fl3/resources/needs-assessment.html

Hands & Voices. (2017b). Family leadership in language and learning
DHH guidelines: Guidelines for deaf and hard of hearing mentor/
guide/role model programs. Retrieved from: https://www.
handsandvoices.org/fl3/fl3-docs/DHH-Guidelines.pdf

Hands & Voices. (2017c). Guide by your side deaf guide training.
Retrieved from http://www.handsandvoices.org/gbys/

Joint Committee on Infant Hearing (JCIH). (2007). Supplement to the
JCIH 2007 position statement: Principles and guidelines for the
early intervention after confirmation that a child is deaf or hard of
hearing. Retrieved from: http://www.jcih.org/posstatemts.html

Maternal Child Health Bureau, Health Resources & Services
Administration. (2016). Funding opportunities: Universal newborn
hearing screening and intervention program. Retrieved from
https://mchb.hrsa.gov/fundingopportunities/?id=26775015-d525-
4b9a-a65e-65200fa397a3

Moeller, M. P., Carr, G., Seaver, L., Stredler-Brown, A., & Holzinger,
D. (2013). Best practices in family-centered early intervention
for children who are deaf or hard of hearing: An international
consensus statement. The Journal of Deaf Studies and
Deaf Education, 18(4), 429—445. Retrieved from: https://doi.
org/10.1093/deafed/ent034

Shuler-Krause, E. (2018). Deaf and hard of hearing adult involvement
in EHDI programs: 2017-2018 survey findings. Logan, UT:
National Center for Hearing Assessment and Management,

Utah State University. Retrieved from: http://www.infanthearing.
org/dhhadultinvolvement/docs/Deaf%20and%20Hard%20
0f%20Hearing%20Adult%20Involvement%20in%20EHDI1%20
Programs%202017-2018%20Survey%20Findings.pdf

SKI-HI. (n. d.). Deaf mentor curriculum and training. Retrieved from
https://www.deaf-mentor.skihi.org/img/SkiHiFlyer2.png

Watkins, S., Pittman, P., & Walden, B. (1998). The deaf mentor
experimental project for young children who are deaf and their
families. American Annals of the Deaf, 143, 29-34.



https://www3.gallaudet.edu/clerc-center/our-resources/shared-reading-project.html
https://www3.gallaudet.edu/clerc-center/our-resources/shared-reading-project.html
https://infanthearing.org/ei-snapshot/
https://www.handsandvoices.org/fl3/resources/needs-assessment.html
https://www.handsandvoices.org/fl3/resources/needs-assessment.html
https://www.handsandvoices.org/fl3/fl3-docs/DHH-Guidelines.pdf
https://www.handsandvoices.org/fl3/fl3-docs/DHH-Guidelines.pdf
http://www.handsandvoices.org/gbys/
http://www.jcih.org/posstatemts.html
https://mchb.hrsa.gov/fundingopportunities/?id=26775015-d525-4b9a-a65e-65200fa397a3
https://mchb.hrsa.gov/fundingopportunities/?id=26775015-d525-4b9a-a65e-65200fa397a3
https://doi.org/10.1093/deafed/ent034
https://doi.org/10.1093/deafed/ent034
http://www.infanthearing.org/dhhadultinvolvement/docs/Deaf%20and%20Hard%20of%20Hearing%20Adult%20Involvement%20in%20EHDI%20Programs%202017-2018%20Survey%20Findings.pdf
http://www.infanthearing.org/dhhadultinvolvement/docs/Deaf%20and%20Hard%20of%20Hearing%20Adult%20Involvement%20in%20EHDI%20Programs%202017-2018%20Survey%20Findings.pdf
http://www.infanthearing.org/dhhadultinvolvement/docs/Deaf%20and%20Hard%20of%20Hearing%20Adult%20Involvement%20in%20EHDI%20Programs%202017-2018%20Survey%20Findings.pdf
http://www.infanthearing.org/dhhadultinvolvement/docs/Deaf%20and%20Hard%20of%20Hearing%20Adult%20Involvement%20in%20EHDI%20Programs%202017-2018%20Survey%20Findings.pdf
https://www.deaf-mentor.skihi.org/img/SkiHiFlyer2.png

JEHDI

The Journal of Early Hearing
Detection and Intervention

2019; 4(1): 6272

Listen to Us: Dad-Endorsed Strategies for EHDI Professionals

Holly F. Pedersen, EdD'
Jerusha Olthoff, MSM?

"Minot State University, Department of Special Education
2Minot State University, North Dakota Early Hearing Detection & Intervention Program and North Dakota Center for Persons with Disabilities

Abstract: Although fathers play an increasingly important role in today’s families, there is an imbalance of research
regarding fathers of children with disabilities compared to mothers, including research about fathers of children who are
deaf or hard of hearing. With the advent of newborn hearing screening, the number of children who have hearing loss
being identified within the first six months of life has significantly increased. Thus, the number of fathers participating in
EHDI services has also increased. This article seeks to answer the question, “What do fathers’ experiences in the early
intervention process tell professionals about family-centered practice?” The authors have synthesized the available
research into strategies that EHDI professionals can take to foster more effective parent-professional relationships with

fathers of children with hearing loss. Discussion is offered regarding implementation of these action steps as part of
family-centered early intervention that considers the needs of fathers in the context of the whole family system.

Key Words: family-centered, fathers, deaf, early intervention, EHDI

Acronyms: DHH = deaf or hard of hearing; EHDI = early hearing detection and intervention; IEP = Individual Education
Plan; IFSP = Individual Family Service Plan; NFI = National Fatherhood Initiative

Correspondence concerning this article should be addressed to: Holly F. Pedersen, EdD, Department of Special
Education, Minot State University, 500 University Ave. W., Minot, ND 58707. Email: holly.pedersen@minotstateu.edu

Whenever it was a home visit day, | always thought
of an excuse to not be there. | didn't really know
what | was supposed to do. My wife seemed to have
such a good rapport with [the early interventionists]
and | felt self-conscious—kind of like a third wheel
on a date. It wasn't that | didn’t care about [my
daughter], it was just really uncomfortable so |
found other things to do during that time. | had the
cleanest garage in town during those early months!

At no other time in the history of the education of students
who are deaf or hard of hearing (DHH), has the opportunity
for communication access and optimal educational and
career outcomes been so great (Strickland, Eichwald,
Cooper, & White, 2011). Advances in technology now
allow for identification of hearing loss in infancy and pave
the way for timely early intervention for children who are
DHH and their families.

Essential in the early intervention process are family-
centered practices, which reflect an equal partnership
between parents and professionals rather than an
approach where professionals are viewed as the experts.
Placing the family at the center of the early intervention
process is based on overwhelming research demonstrating
that when all members of the child’s family are involved
and empowered, child outcomes are positively impacted.
A meta-analysis conducted more than 30 years ago

by Shonkoff and Hauser-Cram (1987) found that early
intervention was most successful for infants and toddlers
with disabilities when family members were involved.

A wide range of child outcomes are associated with

family involvement and parental self-efficacy, including
social development, cognitive skills, school readiness,
emotional well-being, decreased problem behaviors, and
later academic achievement (Turnbull, Turnbull, Erwin,
Soodak, & Shogren, 2015). Research with children who
are DHH shows higher levels of family involvement in early
hearing detection and intervention (EHDI) are associated
with better child language and literacy development
(Calderon, 2000; Moeller, 2000; Yoshinaga-Itano, Sedey,
Coulter, & Mehl, 1998). Healthy family functioning, parental
involvement, empowerment, and engagement comprise
the foundation for positive child outcomes for all children,
including those who are DHH. The question arises, though,
are all members of the child’s family truly being included in
the family-centered equation?

Research on the evolution of gender roles and the make-

up of the Western family recognizes that fathers are
increasingly taking on child care-giving responsibilities

once reserved only for mothers. Thus, the unique

contributions of fathers to the healthy development of

their children is receiving national attention (Chelsey,

2017; Valiquette-Tessier, Gosselin, Young, & Thomassin,

2018). A meta-analysis of father involvement (Sarkadi, 62



Kristiansson, Oberklaid, & Bremberg, 2008) revealed a
positive association with child outcomes of cognitive and
language skills, decreased problem behavior in boys, and
fewer mental health issues in girls across factors such
as socio-economic status and family structure (Figure 1).
A look at the impact on child outcomes when fathers are
not involved is more startling. The National Fatherhood
Initiative (NFI) reports father absence is associated

with higher risk of poverty, teen pregnancy, behavioral
problems, incarceration, substance abuse, child neglect,
and school failure (NFI, 2016).

Figure 1. Father involvement is associated with improved
child outcomes.

Despite these data, research in family-centered early
intervention is heavily reflective of mothers. This is
problematic because, although EHDI professionals are
uniquely poised to support healthy family functioning
from the start of a child’s life by supporting all members
of the family, professionals may not be equipped with
knowledge and skills to attend to the unique aspects

of father involvement. In a profession where the
representation is predominantly female, it is important
for EHDI professionals to be aware of any unconscious
bias that may potentially interfere with equal engagement
by both mothers and fathers in the services provided. A
cultural competence model of intervention warns that when
professionals are unaware of their own potential biases,
they may often default to their own world view (Lynch

& Hanson, 2011). Professionals should examine any
potential unconscious biases they may hold associated
with parenting roles and leave them at the door.

The purpose of this article is to leverage the influence

of EHDI professionals on establishing empowered and
engaged families by building awareness of the available
research on fathers relative to early intervention and by
offering strategies for family-centered services that include
fathers of children who are DHH. The term father is used
here as inclusive of biological, adoptive, foster, traditional

marriage, custodial and non-custodial, and other males
serving as a substantial and consistent influence in the life
of a young child.

Fatherhood Culture

A large body of literature exists regarding traditional

and evolving gender differences, including learning
preferences, parenting approaches, parent-child
interaction styles, and social-support needs. This research
has yielded varying results, especially as concepts of
gender in our society become more fluid (Majdandzi¢,

de Vente, Colonnesi, & Bdgels, 2018). Yet, there is
recognition that support needs of men can be different
than those of women. For the first time, the American
Psychological Association (APA) issued a guidance
document for practitioners when working with boys and
men (APA, 2018). The existence of a culture of fatherhood
has been increasingly recognized and researched in the
sociology and gender fields since the turn of the 21st
century; this research has also been applied in working
with fathers in human services fields such as Social Work
(Dermott, 2014; Wall & Arnold, 2007).

Bodner-Johnson (2001) recommends that EHDI
professionals adopt an adult learning perspective that
seeks to know parents as individuals to form better
partnerships. The following list summarizes some
general differences between mothers and fathers that
may be relevant for consideration by professionals as
they approach the process of getting to know individual
family members (Lamb & Lewis, 2010; National Family
Preservation Network, 2012; Pelchat, Lefebvre, &
Perreault, 2003; Pruett, 1998).

+  Whereas mothers tend to be first focused on day
to day care tasks, fathers tend to focus on outer-
world and future aspects.

+ Whereas mothers tend to excel at interpersonal
and group communication, fathers are often less
likely to independently seek social support.

*  Whereas mothers’ interactions tend to focus more
on care-taking than play, play is the prominent
factor in father-child interactions. Fathers’ play is
more physical and unpredictable than is mothers’.

+  Whereas mothers’ interaction style tends to
be predictable and safe, fathers tend to build
confidence by allowing more freedom to explore
and encourage risk-taking.

+  Whereas mothers’ discipline tends to stress
sympathy, care, and problem-solving, fathers’
discipline tends to focus on justice, fairness, and
explanation of rules.

*  Whereas mothers tend to modify their language
in communicating with their child, fathers tend to
use shorter utterances but are less likely to modify
their language.

*  Whereas mothers tend to be more comfortable
learning through listening and talking, fathers tend

63




to prefer kinesthetic, tactile, and visual learning
strategies in an informal environment.

+  Whereas mothers tend to be comfortable
discussing personal relationships and sharing self,
fathers are more task-oriented, and less likely to
talk about relationships
without support.

The composition of the American family continues to
change and become more diverse. Cultural norms must
be considered within the culture of fatherhood as gender
roles are often dictated or influenced by the family’s
cultural affiliation. Professionals must keep in mind

that descriptions of gender roles and their associated
recommendations for interaction are helpful in a broad
context; however, careful attention to the individuality of
each family member and the family system is paramount.

Family-Centered EHDI

The Division for Early Childhood at the Council for
Exceptional Children' (2014) defines family-centered
practices as

Practices that treat families with dignity and respect;
are individualized, flexible, and responsive to each
family’s unique circumstances; provide family
members complete and unbiased information
to make informed decisions; and involve family
members in acting on choices to strengthen child,
parent, and family functioning. (p. 10)

Much has been written regarding family-centered EHDI
practices since the turn of the 21st century, such as the
Supplement to the JCIH 2007 Position Statement outlining
best practices in early intervention after diagnosis of
hearing loss (Muse et al., 2013). The ability of the early
interventionist to establish a trusting relationship with the
family is vital to the implementation of family-centered
practices in EHDI. That relationship can be used as a
foundation to support families in discovering their strengths
and needed resources to parent their child who is DHH
(Stredler Brown, 2005). Best practice recommendations
for building effective family-centered parent-professional
relationships in EHDI include (a) focusing on strengthening
competence and self-efficacy, (b) using a non-judgmental
approach, (c) asking families what information and
resources they need rather than assuming, (d) using
active listening and supported problem-solving, (e) offering
both social and emotional support opportunities, and (f)
providing support for self-determination (Ingber & Dromi,
2009; Sass-Lehrer, 2004).

Establishing and maintaining relationships with families
requires early interventionists to strategically select and
employ strategies that are a match to the unique needs
of a particular family. Just as a one-size fits all approach
is ineffective when teaching children, failing to meet the
unique needs of parents, including fathers, can result in
less than optimal parent-professional relationships.

Dads of Children who are Deaf or Hard of Hearing

Not surprisingly, literature addressing fathers of children
who are DHH is limited. This limited research does
appear to align with two important findings of research
conducted with fathers whose children have other types

of disabilities: (a) that father role-identity and parenting
self-efficacy are positively associated with involvement in
their child’s programming, and (b) that father involvement
was a mediator in mothers’ stress and led to increased
family harmony (Hintermair & Saramski, 2019; Ingber &
Most, 2012; Zaidman-Zait, Most, Tarrasch, & Haddad,
2018). Further, the barriers to father involvement identified
in other disability areas may also occur in EHDI programs.
Mufioz, Nelson, Blaiser, Price, and Twohig (2015)
surveyed 45 professionals providing services to families of
young children who were DHH. The professionals reported
teaching skills directly to mothers 91% of the time, while
teaching to fathers only 19% of the time. Mufoz et al. also
describe the practice of EHDI professionals focusing on
child skills and lacking in their attention to the emotional
and learning needs of parents. There is also evidence

to suggest that fathers of children who are DHH process
the parenting experience differently, and therefore, may
require different types of support (Hintermair & Saramski,
2019; Zaidman-Zait et al., 2018). Fathers’ own input on
how they can be involved in the parenting experience is
equally scarce in the literature. Table 1 displays five peer
reviewed studies examining the recommendations of
fathers to facilitate their own involvement.

Strategies for Professionals to Offer Family-Centered
Services that Include Dads

Findings from the studies described in Table 1 have been
synthesized into seven strategies that EHDI professionals
can use when seeking to provide family-centered services
that consider the needs of fathers. Given the diverse

and evolving nature of gender roles and varying family
compositions, these strategies may also be applied to
other family members, in addition to fathers, who face
similar potential barriers to involvement in EHDI services.
The seven strategies for EHDI professionals are:

«  Offer flexible options for fathers.

+ Be patient, persistent, and proactive.

+ Treat fathers as equal partners in parenting when
sharing information.

+ Build a team that is knowledgeable, current, and
unbiased about ALL aspects of the child.

+  Remember different isn’t wrong.

+  Build confidence and competence.

+ Facilitate novice to expert father support.

To further add father voice, fathers’ quotes from Pedersen
and Maclver’s (2013) study relevant to each of the seven
strategies is offered.

The Council for Exceptional Children is the premiere professional organization devoted to quality education for children and youth with disabilities. The Division for Early Childhood is one of 17 specialty 64
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Table 1

Peer Reviewed Research on Fathers of Children who are Deaf or Hard of Hearing

Study Design Population

Relevant Findings

Houston, 2012 Quantitative survey | 262 American fathers

Fathers wanted professionals to be up-to-date with latest information,
share information and options without bias, and be more proactive about
including fathers.

Correlation with

38 Israeli fathers
control group

Ingber & Most, 2012

Fathers of preschool children with and without hearing loss self-reported
similar levels of involvement. Involvement correlated positively with
parenting self-efficacy, family cohesion, and adaptability.

Qualitative
focus group

Pedersen &

Maclver, 2013 10 American fathers

Fathers value service options, including those specifically designed for
children who are DHH, and highly trained EHDI professionals. Identified
themes in narratives were Memories, Relationships, Unique Dad Charac-
teristics, and Advice.

Hintermair &
Saramski, 2018

Quantitative survey

with correlation 92 European fathers

A strong relationship between parenting self-efficacy and perceived EHDI
support programs and activities. Impact of a child's hearing loss on
parenting may be unique in fathers.

Zaidman-Zait,
Most, Tarrasch, &
Haddad, 2018

Quantitative survey

. - 30 Israeli-Arab fathers
with correlation

Mothers were more involved than fathers in intervention activities. Parental
self-efficacy, informal and formal social support was associated with father
involvement. Only formal social support was associated with involvement
for mothers.

Note. DHH = deaf or hard of hearing.

Offer flexible options for fathers.

These kids are expensive so both of us can’t always
be taking off work for appointments and home visits,
someone’s gotta work.

In a survey of over 700 fathers conducted by the

National Fatherhood Initiative (2016), fathers cited work
responsibilities as the number one obstacle to being a
good father and financial problems as the third. Although
the American family increasingly has both parents working,
working mothers are often afforded more flexibility in

work hours and work absences than working fathers
(Harrington,Van Deusen, & Humberd, 2011; Rehel &
Baxter, 2015). Additionally, care must be taken to consider
the inclusion of fathers who do not live with their children,
military fathers, and fathers whose jobs take them away
from home for long periods of time.

Family life in general is becoming increasingly busy and
all families struggle with time demands. Families who
have children with disabilities specifically report struggling
with the sheer number of appointments and tasks they
are asked to complete and express frustration with a

lack of flexibility in scheduling family-centered services
(Brotherson & Goldstein, 1992).

For EHDI providers, accommodating the wide variety of
differences in fathers’ schedules may seem overwhelming.
To combat this, maximizing the time fathers are available
for services is key (also known as getting the most bang
for one’s buck). Coordination among appointments

is especially helpful to allow fathers a chance to form
relationships with other EHDI providers they may not

see as often as mothers. Embedding intervention
strategies into daily routine is a fundamental strategy

in family-centered services; however, EHDI providers

must recognize that daily routine interactions between
fathers and children are unique. Professionals also need
to consider alternate options for father participation other
than the typical home visit format. Many organizations

of parents of children who are DHH host a variety of
family events such as barbeques, carnivals, and even ice
fishing in North Dakota! Since fathers tend to be task-

oriented, these family activities may offer opportunities for

fathers to be assigned specific responsibilities that may
lend themselves to more natural involvement such as
grilling hotdogs or coaching the softball game at a picnic.
Results of father involvement efforts in other contexts,
such as Head Start, early literacy programs, and social
welfare interventions indicate fathers are more satisfied
with activities that provide information on how to support
their child’s development through active participation in
general activities like running errands, cooking, games,
and sporting events (Cullen, Cullen, Band, Davis, &
Lindsay, 2011; Fabiano et al., 2009; Maxwell, Scourfield,
Featherstone, Holland, & Tolman, 2012; National Deaf
Children’s Society, 2006; Raikes & Bellotti, 2006).

Be patient, persistent, and proactive.

When we are at appointments with our wives and they are

crying, we are supposed to be the rock and support her,
not be the one crying. So, in order be the ‘man’, we close
ourselves off from saying anything to avoid letting the
emotion out.

Some evidence suggests that fathers may initially be
reluctant participants in the early intervention process

for a variety of reasons; for example, they may view
themselves as inadequate parents (Maxwell et al., 2012).

This is particularly true when the first child born to a couple

is DHH and the first-time learning of parenting skills is
further complicated with extra visits, technology, and
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communication choices, etc. However, even if the parents
have other children, the experience of parenting a child
with hearing loss is unique and challenging.

Maxwell et al. (2012) suggest that providers be persistent,
even when initially brushed off, in consulting fathers about
what type of supports they need. A study of fathers in a
parent support program also noted this.

You do have to do the drip-drip approach because a
lot of fathers will say initially, ‘l leave her (the mother)
to deal with all that type of thing. What you put on is
important, and it’s a matter of consulting with them
to find out what they want. It’s no good just thinking
of an idea and then just expecting them to come in.
If you put something on that’s a kind of like a hook,
then they’ll come in. If you put something on that
dads would never dream of doing, then they’ll not
come in. (Cullen et al., 2011, p. 493)

Treat fathers as equal partners in parenting when
sharing information.

They see me in the grocery store and say, ‘Oh, you two
are on your own this week? Well, don’t worry, you’ll make it
until mom’s back in town’, like | can’t take care of my own
kid by myself. It's really kind of sexist.

Often doctors’ attention and eye contact is given directly to
the wife during appointments. We might as well go sit out
in the waiting room.

Recent national dialogues in the United States challenge
the concept of reverse-sexism and question whether men
can experience it (Fabello, 2015). However, when it comes
to parenting, there is still a tendency for professionals to
enter the early intervention process with pre-conceived
notions about fathers and their role. This may impact how
professionals interact with families (Maxwell et al., 2012;
Mufoz et al., 2015).

In Men are from Mars, Women are from Venus: The
Classic Guide to Understanding the Opposite Sex, Gray
(2004) asserts that men and women are so different in
their communication needs that they are on different
planets. He noted that men cope with stressful situations
by withdrawing from conversations while women prefer to
talk about the sources of their stress. Also, mothers and
fathers of children who are DHH may not navigate the

grief cycle in the same manner or on the same timeline
(Luterman, 2006). Consequently, EHDI providers must
consider their communication approach when sharing
information with fathers. In addition to cultural influences
on men’s communication, a substantial amount of research
has identified the concept of mothers functioning as
gatekeepers of information and access to children for
fathers (Allen & Hawkins, 1999; De Luccie, 1995; Sano,
Richards, & Zvonkovic, 2008). Professionals must consider
methods for sharing information directly with fathers rather
than relying on mothers to convey it.

In addition to assumptions and biases being a potential
barrier to sharing information with fathers and involving
them in the decision-making process, communication
logistics can play a role (Ancell, Bruns, & Chitiyo, 2018).
EHDI providers should consider alternate forms of direct
communication with fathers such as texts and email. When
it comes to sharing coaching and intervention strategies,
video modeling and interactive remote technologies such
as Skype or Facebook Live can be helpful tools to allow
fathers to interact directly with providers and receive
information that is not filtered through the child’s mother.

Build a team that is knowledgeable, current, and
unbiased about ALL aspects of the child.

She (the professional) said our baby may never talk

and would probably have a very limited capability in life
because she was deaf. That was devastating and we have
never forgotten it. I'd love to introduce her to

[our daughter] now.

This dad-endorsed strategy is consistent with
recommended EHDI practices. The EHDI family-centered
early intervention literature strongly advocates that the
team include professionals with expertise in all aspects
related to deafness; in particular, the potential impact of
childhood hearing loss on all aspects of child development.
Additionally, because a large number of infants and
toddlers who are DHH have additional disabilities, the
need for specialized personnel with expertise that matches
the child’s potential challenge areas is key (Moeller, Carr,
Seaver, Stredler-Brown, & Holzinger, 2013; Muse et al.,
2013; Sass-Lehrer, 2004). It is interesting that fathers of
children who are DHH appear to clearly understand this
need. One study of father involvement found that fathers of
children in an early intervention program indicated knowing
what was involved in the program and knowing that the
interventionist is trained were the two most important
factors in participating (Tully et al., 2017). It is possible
that fathers’ involvement may be influenced by being clear
about the qualifications of their child’s team and what
expertise each member has to offer.

Remember different isn’t wrong.

I think | scared the early intervention team with how
physical | was with [our daughter]. Now we play Monkeys’
Jumping on the Bed and keep it a secret from Mom—it’s
our game.

As long as she’s still breathing when mom comes home,
I've done my job.

Maxwell et al. (2012) noted that fathers may be concerned
that early intervention programs may dictate how they
should parent and fathers feared they would not be able

to live up to these expectations; they were intimidated.
One father in Pedersen and Maclver’s (2013) study
recalled a memory of walking into his home during an early
intervention visit where his wife and three female providers
were present. He enthusiastically greeted his infant and
tossed her up in the air, as was his practice. There was
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a collective gasp from the female providers. The father
remarked, “| knew | had done something wrong, so | just
went out in the kitchen and tried to look busy.”

Family-centered services must consider how the
professionals can leverage each unique family system and
individual family member strengths. EHDI professionals
should challenge their assumptions about what good
parenting is and examine whether their views may be
biased toward behaviors that mothers typically exhibit.

Build confidence and competence.
You don'’t need to know everything and don’t be afraid to
ask questions.

As mentioned above, fathers may tend to feel inadequate
in parenting their child who is DHH. Sass-Lehrer (2004)
recommends that a goal of family-centered EHDI services
should be to support both confidence and competence

in parents. Self-efficacy theory (Bandura, 1997) supports
the premise that the more an individual believes they can
successfully accomplish a task, the greater the likelihood
that he will want to engage in the task and persist in its
execution. When professionals facilitate fathers’ enjoyment
of father-child relationships, it leads to increased father
engagement in early intervention (Anderson, Aller, Piercy,
& Roggman, 2015). There is also evidence indicating that
fathers of children who are DHH who have higher levels of
self-efficacy also have higher levels of involvement in their
child’s early intervention program (Ingber & Most, 2012).

How to build confidence and competence in fathers begins
with the previous strategy of remembering that different
isn’t wrong, and by viewing fathers’ styles as unique and
complimentary to mothers’ rather than opposing

or contradictory.

It seems that in the context of family support work,
the most effective interventions adopt a strengths-
based approach which focus upon the important
contributions fathers make to their children’s lives,
where workers are positive about the father’s
ability...emphasize the father’s existing skills and
use solution-focused thinking to develop their skills
and build confidence. (Maxwell et al., 2012, p.
165—166)

On example from an early intervention home visit comes
from the author’s experience as an EHDI professional
(Pedersen, personal communication, January 29, 2019).

One mother showed me a 2-minute video taken on
her cell phone of a father just playing with his infant
daughter who has a dual-sensory disability. Within
that two minutes, the father used several instances
of evidence-based communication strategies:
proximity, turn taking, waiting, reinforcement, and
multiple means of sensory input. While he was
not yet comfortable interacting with his child like
this in front of me, | was able to use this video to

show the father each of these instances and build
his confidence and competence by illustrating
how his natural interactions were exactly what his
daughter needed.

Facilitate novice to expert father support.
It’s the fear of the unknown that is the biggest thing.

Probably one of the biggest differences is | was worried

if she would ever be a country music star or how would
she go waterskiing or play sports with hearing aids. | don’t
think (my wife) worried about those things as much.

Although offering a combination of whole family and
father-specific activities is recommended, one thing is
clear—fathers of children with disabilities benefit from
accessing peer support (Konstantareas & Homatidis,
1992). In the 2013 International Consensus Statement
on best practices in family-centered early intervention for
children who are deaf or hard of hearing, Moeller et al.
(2013) state that parent to parent support is essential for
family well-being. Many early intervention programs offer
parent to parent connections, but those specific to fathers
are rare. Fathers may again b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>