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telemedicine, or scheduling of in-person appointments for addi-
tional testing or a hearing aid evaluation either at the regional
hospital in Nome or during village field clinics to the commu-
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study sta , including an individual from the region fluent in St.
Lawrence Island Yupik. Interviews were conducted in English
except for two, which were conducted in St. Lawrence Island
Yupik. Interviews lasted between 30 and 60 minutes each. All
participants signed a written informed consent prior to partici-
pation. Any participant under age 18 required a signed parent
or guardian consent and verbal child assent. Interviews were
audio-recorded unless a participant preferred not to be recorded,
in which case handwritten notes were taken. Real time notes and
debriefing questions immediately following interviews ensured
standardization and consistency with both audio and handwrit-
ten notes. Select interviews were completed in pairs based on
the preferences of the participant(s) (e.g., a mother and child
interviewed at the same time).

Data Analysis

Quantitative Data Analysis ¢ Quantitative analyses to deter-
mine the overall proportion of referred children seen for fol-
low-up within 9 months of referral by treatment arm has been
previously published and analysis described in detail elsewhere
(Emmett et al. 2022). To determine proportion of follow-up at
the community level for year 1 and year 2 of the trial, com-
munity-specific proportions were computed for each year and
summarized with descriptive statistics. Mean percentages were
stratified by trial year and treatment arm to look more closely at
patterns of follow-up.

Qualitative Data Analysis ¢ All audio-recorded interviews
were transcribed and de-identified by study sta , and all inter-
viewer notes from non-audio-recorded interviews were typed
up and de-identified. All interview data were included in
analysis. A preliminary codebook was drafted based on a pre-
vious codebook used to analyze the trial’s focus group data
(Emmett et al. 2019b; Inglis-Jenson et al. 2023). Deductive
themes were generated using this codebook and sections from
the semistructured interview guides. The study team then used
the constant comparative method to refine themes by moving
iteratively between data and codes (Glaser 1965; Glaser &
Strauss 1967; Boeije 2002). To start, four study team members
reviewed selected transcripts from each stakeholder group and
suggested edits to the preliminary codebook. Through iterative
meetings, these suggestions were discussed and refined into a
draft codebook with definitions and inclusion/exclusion crite-
ria. Two study team members then used this draft codebook to
independently code the same 10% of the sample. The coders
ran coding comparisons and then met to discuss discrepancies
and refine definitions to create the final codebook (see Table in
Supplemental Digital Content 2, http://links.lww.com/EANDH/
B175, for qualitative codebook). Senior study team members
and two individuals from the region who served as Alaska
stakeholders oversaw this iterative process and approved the
final codebook. Then the same two study team members used
the final codebook to independently code the remaining 90% of
the sample. QSR International NVivo 12 was used for all analy-
ses. After the completion of analysis, the study team presented
results, quotes, and themes to community members at interac-
tive community events, to check for relatability of qualitative
findings.

Quantitative and Qualitative Integration ¢ To more specifi-
cally analyze the factors that contributed to the success of the
intervention, two study team members reviewed content coded

as “Barriers and Facilitators of Hearing Screening and Referral
Process” (see Table in Supplemental Digital Content 2, http:/
links.lww.com/EANDH/B175, for qualitative codebook). These
study team members met iteratively with the Alaska stakehold-
ers to identify subcodes: neutral factors that could manifest
as barriers or facilitators to follow-up in all 15 communities.
Study team members then merged quantitative and qualitative
data from intervention communities to create an integrated data
set consisting of quotes organized into factors and labeled with
community code, interviewee stakeholder group, and follow-
up by year. The team analyzed this data set to see if associa-
tions emerged between factors and follow-up proportions and
created a joint display, or a visual figure that reports integrated
guantitative and qualitative results (Guetterman et al. 2015).
As is common in joint displays, the study team grouped quan-
titative outcomes into “low,” “moderate,” or “high” categories
(Guetterman et al. 2015). To do this, year 1 and year 2 follow-
up percentages were first averaged, and then each community’s
average was sorted from low to high, with 0% to 54.9% con-
sidered low, 55% to 84.9% moderate, and 85% to 100% high
follow-up. Qualitative data in the joint display are selected rep-
resentative quotes from analysis, chosen through iterative docu-
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communities, and a combination in moderate follow-up com-
munities (Table 3; bold font quotes are facilitators, regular font
quotes are barriers). This pattern was not seen for the other two
factors, scheduling and telemedicine equipment/processes.

Clinic Capacity

In communities with high follow-up, Community Health
Aides/Practitioners (CHA/Ps) and Clinic Travel Specialists
(CTSs) reported adequate sta  ng and manageable patient loads
at their clinics. These participants also described clear com-
munication amidst clinic sta , an understanding of each other’s
roles, a clear division of task loads, and a norm of task shar-
ing during busy times at the clinic (see quote 1 in Table 3).
In communities with low follow-up, CHA/Ps described clinic
sta ng as a critical limitation, with inadequate sta ng often
compounded by seasonal illnesses that filled the clinic sched-
ule and precluded preventive care appointments. A CHA/P in a
community with moderate follow-up explained that CHA/Ps do
believe hearing screening follow-up is important, but when the
clinic is under-sta ed, they have to prioritize acute and emer-
gent care rather than hearing screening referrals.

Personnel Ownership and Engagement
Interviewees emphasized the impact of sta tenure at the
school or clinic, sta investment in the health of their community’s

children, and sta ownership of processes. A CHA/P in a com-
munity with high follow-up explained that sta at both the school
and clinic know that they must work together to address chil-
dren’s health. In another community with high follow-up, the
CHAVJ/P completing the appointments talked about enjoying the
process and found the di erences between children’s ears inter-
esting (see quote 4 in Table 3). Meanwhile, a lack of ownership
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telemedicine specialty referral pathway, as opposed to the par-
ents scheduling follow-up in the standard primary care refer-
ral pathway. A CHA/P in a community with high follow-up
emphasized the importance of the CTS keeping the CHA/P’s
schedule open (see quote 7 in Table 3). Meanwhile, a CHA/P in
a community with low follow-up attributed it to “bad timing,”
explaining that the clinic was given the referral list at the end of
the school year when students were traveling for sports or in the
midst of standardized testing. This CHA/P also stated that the
lack of a timeline or “due date” for the completion of follow-up
appointments created confusion for the clinic sta . Interviewees
also described parent availability to bring their child to the clinic
as a scheduling barrier (see quote 10 in Table 3).

Telemedicine Equipment/Processes

Interviewee feedback on telemedicine equipment and pro-
cesses varied widely. The provider-facing workflow of the tele-
medicine specialty referral pathway was reported by some as a
barrier to success in the first year of the trial, but as a facilitator
in the second year of the trial after administrative modifications
were made to the workflow. A CHA/P in a community which had
a large decline in follow-up between year 1 and year 2 described
the time consumed by back-and-forth communication between
specialists and CHA/Ps as a challenge for both families and local
providers (see quote 12 in Table 3). This provider also stated
that telemedicine processes often vary across the health system’s
specialty care departments, and miscommunications about these
processes are an issue. Another CHA/P spoke about how pro-
grams like this telemedicine specialty referral pathway get rolled
out without cohesive training or clear communication to CHA/
Ps. Some CHA/Ps also spoke about limitations due to technical
issues with the telemedicine equipment and slow internet, which
is common in these rural Alaskan communities. Two CHA/Ps
in communities with high follow-up expressed concerns about
patients’ perceptions of telemedicine care. These providers
questioned whether patients feel like they are receiving special-
ist care through these telemedicine appointments because they
are not interacting with a specialist directly (see quote 11 in
Table 3), and whether communication between multiple provid-
ers creates vulnerabilities for miscommunications or inaccura-
cies. Meanwhile, a CHA/P in a community with low follow-up
spoke positively about how telemedicine processes can expedite
patients’ access to care (see quote 13 in Table 3).

Communication

Interviewees in communities with high follow-up described
communication between the school and the clinic as a strength.
A CTS and a CHA/P in the community with the highest follow-
up noted smooth communication between the school, clinic,
and parents/families. This CTS and CHA/P attributed the suc-
cess of the telemedicine specialty referral pathway to the coor-
dination of appointments by the school and clinic, instead of by
the school and parents, as in the standard primary care referral
pathway. In several communities with high follow-up, CHA/
Ps attributed good communication with embedded community
values and a mutual understanding of the process’ importance
at both the school and clinic (see quote 15 in Table 3). In a
community with high follow-up, a CHA/P said that the school
secretary was good at keeping lines of communication open
between the school and clinic.

In communities with low and moderate follow-up, interview-
ees described a breakdown in communication from the clinic
to parents/families. Parents” inconsistent cell phone access and
transient phone numbers were described as challenges (see quote
18 in Table 3). One CTS cautioned that deficiencies in clinic to
parent communication could have a negative impact on patients’
trust in the clinic. Even in a community with high follow-up, an
interviewee who is both a CHA/P and a parent described not
receiving any notification from the school or clinic regarding
what day their children would come to the clinic for their tele-
medicine specialty referral appointment. A CHA/P in a com-
munity with low follow-up spoke about the lack of information
communicated to clinic sta from the Audiology department
regarding the telemedicine referral pathway, and the consequent
inability of clinic sta to clearly explain the referral and need
for a follow-up appointment to parents.

Several teachers in communities with high and moderate
follow-up noted an absence of communication from the clinic
to teachers (see quote 16 in Table 3) and acknowledged that
high teacher turnover rates may impede smooth communication
from the clinic to teachers. Meanwhile, other interviewees in
a community with moderate follow-up stated that health pri-
vacy regulations complicate open communication between the
school and the clinic.

Awareness
In a community with high follow-up, a mutual understand-
ing between clinic sta and school sta about the importance of

follow-up was cited as a facilitator of the telemedicine specialty w 0 -1.15¢
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DISCUSSION

The integration of qualitative and quantitative trial data is
essential to understanding the factors that contribute to trial
outcomes, which can then inform future implementation trials.
Our trial, Hearing Norton Sound, prioritized the integration of
mixed methods data. Overall, the trial demonstrated that the
telemedicine specialty referral pathway profoundly increased
the proportion of children receiving follow-up after school
hearing screening in 15 rural Alaskan communities (previously
reported in Emmett et al. 2022). When we integrated our mixed
methods data and analyzed by community, we found four key
factors that were associated with the success of the telemedicine
specialty referral pathway: clinic capacity, personnel ownership
and engagement, communication, and awareness. These four
factors will be essential to incorporate in future adaptation and
implementation of this telemedicine specialty referral interven-
tion and other similar interventions in rural Alaska and beyond.

Use of mixed methods in health services research is widely
recommended to counterbalance the respective limitations of
qualitative and quantitative methods used in isolation and to
produce findings that are better poised to be translated into prac-
tice (Glasgow & Emmons 2007; Creswell & Plano Clark 2017).
Robust integration of both qualitative and quantitative domains
at the design, methods, interpretation, and reporting stages can
further enhance the value of mixed methods (Fetters et al. 2013;
Guetterman et al. 2015). In this trial, we prioritized integration
in each of these domains, and here, we report an integrated
analysis using a joint display (Guetterman et al. 2015). A focus
on integrated mixed methods is particularly relevant in preven-
tive hearing health care research. Studies on hearing-related
interventions often quantitatively measure follow-up (Allen
et al. 2004; Hussein et al. 2018; Razak et al. 2021) and others
report on barriers to follow-up or hearing health care (Kemper
et al. 2004; Shulman et al. 2010; Bush et al. 2015; Gallagher
& Woodside 2018), but few integrate mixed methods to better
understand the factors contributing to the outcomes of a hear-
ing-related intervention (DeJonckheere et al. 2021; Harkus et
al. 2021).

An evaluation of follow-up by community revealed some
variability within and between communities and study years.
When aligned with community member feedback, patterns for
high, moderate, and low follow-up emerged. In all communities
with high follow-up, participants described ample clinic capac-
ity, engaged personnel, consistent and clear communication,
and awareness of the need for follow-up. In almost all com-
munities with low and moderate follow-up, absences of these
factors were named as barriers. In a community that had high
follow-up in year 1 and low follow-up in year 2, participants
described a lack of ownership by personnel, the time intensive-
ness of telemedicine processes, and stigma, which may have
contributed to the decreased follow-up in year 2. These findings
parallel what is reported elsewhere in the literature: that link-
age to follow-up services can be impeded by lack of health sys-
tem capacity to accommodate a high number of referrals from
preventive screenings, and that poor communication between
stakeholders impedes follow-up (Kimel 2006; Shulman et al.
2010). Additionally, other studies have reported that parent
awareness (Skarzynski et al. 2016), stigma around hearing aid
usage, and misperceptions about the importance of follow-up
(Allen et al. 2004) can contribute to low follow-up. Meanwhile,
community-specific feedback on scheduling and telemedicine

equipment/processes did not align with community-specific fol-
low-up proportions. This may indicate that these factors impact
health care delivery at large in the region, rather than specifi-
cally influencing the intervention itself.

Findings from our study provide several areas of focus for
future implementation. To address clinic capacity, adequate
sta ng or modified workflows are required for an interven-
tion such as the telemedicine specialty referral pathway to be
successful. For personnel ownership and engagement, sta or
personnel who “own” the telemedicine referral process need to
be identified and clearly tasked with seeing the process through
to completion. E ective communication requires establishing
open channels for information exchange between all stake-
holders involved (health care, education, parents/caregivers).
And lastly, awareness of the need for follow-up after referred
school hearing screenings needs to be cultivated for all involved
stakeholders to ensure interventions such as the telemedicine
specialty referral pathway are successful. Elsewhere, we have
written about how context-specific understandings of hear-
ing health experiences can inform health education e orts to
increase hearing health awareness; these and other strategies
could be used to cultivate increased awareness around child-
hood hearing loss and the importance of follow-up after referred
school hearing screenings (Inglis-Jenson et al. 2023).

There are limitations in this study that should be noted.
Although the 101 interviewees included residents of all 15
communities and members of 6 stakeholder groups, this sample
size is only about 1% of the region’s population. We attempted
to address this by purposively sampling for heterogeneity of
experiences from every community and from every stakeholder
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buildings in order to navigate clinic capacity limitations and
reduce the complexity of communication between entities (e.g.,
school and hearing specialist can directly communicate regard-
ing referral). These trials will utilize early stakeholder engage-
ment and a mixed methods implementation-e ectiveness trial
design to continue refining these adaptations and ensure com-
munity partnership and engagement are central to the work.

Conclusion

Using telemedicine for specialty care access has the poten-
tial to greatly increase follow-up for school hearing screen-
ing. As future work focuses on larger-scale implementation,
understanding contextual factors that are associated with the
outcomes of such a referral pathway are necessary to ensure
successful adoption and implementation. Our integrated analy-
sis identified areas for consideration regarding clinic capacity,
personnel ownership and engagement, communication, and
awareness. It is important these areas are addressed as telemed-
icine interventions following referred hearing screening and
other preventive health interventions are adapted, implemented,
and tested in rural Alaska and beyond.
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