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of a biomedical condition (e.g., hearing loss) (Kleinman 1988, 
p.3). Explanatory models represent ways in which patients and 
people in their networks describe the experience of an illness 
(Kleinman et al. 1978a; Conrad & Barker 2010; Dinos et al. 
2018). Explanatory models of illness are fundamentally shaped 
by local sociocultural contexts, and health care providers can 
address patient and caregiver perceptions, expectations, and 
responses to diagnoses by better understanding these illness 
perspectives. Researchers have promoted the importance of this 
understanding within hearing health care research, specifically 
calling for the need for research and systems that prioritize eco-
logical validity, defined as the degree to which research or clini-
cal findings reflect real-life hearing-related function, activity, or 
participation (Keidser et al. 2020; Rapport & Hughes 2020). 
To achieve this understanding, Rapport and Hughes (2020) spe-
cifically called for the incorporation of qualitative methods into 
community-based hearing research.

To improve childhood hearing health in rural Northwest 
Alaska, we conducted a mixed methods cluster randomized 
trial called Hearing Norton Sound, which included both qualita-
tive and quantitative methods. This trial sought to improve the 
school hearing screening and follow-up processes in 15 rural 
communities in the Bering Strait region of Alaska (see Figure 1; 
Emmett, Robler et al. 2019a; Emmett, Platt et al. 2022). To 
increase follow-up care after school screening, the trial com-
pared a specialty telemedicine intervention to the standard of 
care (a referral letter home to parents/guardians). To foster 
ecological validity, community feedback informed the design 
of the trial (Robler et al. 2020), and focus groups and inter-
views collected community perspectives on hearing loss in rural 
Alaska (Emmett et al. 2019b). We sought to understand local 

experiences of hearing loss from the perspective of parents, 
children, elders, teachers/school staff, principals, and health 
care providers/clinic staff.

The results of the trial showed the telemedicine interven-
tion increased follow-up more than two times compared to the 
standard letter home to parents (from 32.1% to 68.5% receiving 
follow-up within 9 months of referral; Emmett et al. 2022). This 
was the first randomized trial to demonstrate that telemedicine 
can reduce a key rural health disparity by improving access to 
specialty care. Yet without consideration of the contextual fac-
tors that influence uptake by families, schools, providers, and 
organizations, we recognize that even the most effective inter-
ventions are unlikely to lead to substantial change in public 
health outcomes. Here, we present a local explanatory model 
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activities, drumming and dancing, and the role of elders in the 
community (e.g., passing down oral traditional knowledge and 
history through storytelling). The primary health care organiza-
tion in the region is Norton Sound Health Corporation, a trib-
ally owned nonprofit health system based in the regional hub 
of Nome. Nome is ~500 air miles northwest of Anchorage and 
is accessible only by plane or helicopter. Each community has 
a Norton Sound Health Corporation clinic staffed primarily by 
Community Health Aides/Practitioners (CHA/Ps), local pro-
viders who are trained through a standardized state-wide cur-
riculum to deliver emergency, acute, chronic, and preventive 
care in their communities (Overview of the Alaska Community 
Health Aide Program 2005). These local providers are ingrained 
in the communities they serve and are often from those com-
munities. For hearing-related health care, CHA/Ps routinely use 
telemedicine technology to consult with audiologists and oto-
laryngologists based at the regional hospital in Nome and the 
state’s tertiary hospital in Anchorage, where patients from the 
region are required to travel for ear surgery. The Bering Strait 
School District operates a school in each of the region’s 15 com-
munities. The Bering Strait School District Special Education 
Department coordinates annual hearing screenings at each 
school.

Participants
Community members and stakeholders with various experi-

ences of ear and hearing-related issues were recruited for par-
ticipation in focus groups or interviews. Stakeholder groups 
included parents, children, elders, teachers/school staff, princi-
pals, and health care providers/clinic staff. Focus groups were 
held prior to the start of the trial from April to August 2017, 
and semistructured interviews were held during the trial from 
December 2018 to August 2019.

Procedures
Participants were recruited via announcements (e.g., fly-

ers, social media posts, and radio announcements) and via 
direct contact both in person and remotely (e.g., phone call 
and email). Using convenience sampling, six of the 11 focus 
groups were considered community events and were open to all 
community members to obtain feedback from the community 
at large. Using purposive sampling, the remaining five focus 
groups were stakeholder-specific and dedicated to teachers, par-
ents, and CHA/Ps. Semistructured interview participants were 
recruited using purposive sampling to select individuals who 
had some experience with ear and hearing-related issues. Some 
individuals with such experience self-identified in response to 
the recruitment announcements and others were referred to 
the study team by school staff, health care staff, or community 
members.

Most focus groups and interviews occurred in person, 
although due to the prohibitive expense of additional air travel, 
some occurred remotely via phone or video call to ensure par-
ticipation from across the region. Community event-style focus 
groups were held in community halls or multipurpose buildings, 
while stakeholder-specific focus groups were held in semipri-
vate spaces relevant to the stakeholder group, such as a meet-
ing room in the clinic or the school. Interviews took place in 
private spaces such as empty classrooms, clinic rooms, homes, 
or rooms within a community building. Both focus groups and 

interviews used semistructured guides, which were designed 
collaboratively by the study’s Scientific and Alaska Stakeholder 
teams (for a detailed description of team roles, see Robler et al. 
2020).

Focus groups were audio-recorded and conducted in English. 
A technological error caused the loss of one focus group audio 
recording. The facilitators noticed this immediately after the 
discussion and wrote out detailed minutes using the video call 
chat history. These minutes were used in the analysis in lieu of a 
transcript. Semistructured interviews were conducted by trained 
members of the study team. During the interview consent pro-
cess, participants opted for the interviewer to either audio 
record the interview or take handwritten notes. Interviews were 
conducted in English unless a participant preferred their native 
language of Iñupiaq, Yup’ik, or St. Lawrence Island Yupik. 
Interviews were conducted one-on-one with stakeholders or in 
pairs, if preferred (e.g., mother and child pair).

All participants reviewed and signed a written informed con-
sent form. Any participant under the age of 18 years required 
a signed informed consent form from a parent/guardian and 
assent from the child. The study was approved by the Alaska 
Area Institutional Review Board, Duke University Institutional 
Review Board, and Research Ethics Review Board at Norton 
Sound Health Corporation.

Data Analysis
For analysis of focus groups, all audio recordings were tran-

scribed and de-identified. Any written notes taken during focus 
groups were included at the bottom of each relevant transcript. 
The constant comparative method was used to develop a code-
book by iteratively moving between transcripts and preliminary 
themes (Boeije 2002). A sample of transcripts were indepen-
dently reviewed by two members of the study team to outline 
themes. Regular meetings were held over several weeks (eight 
meetings) to further develop themes and build the codebook. 
The codebook was then refined by the Alaska Native members 
of the Alaska Stakeholder team iteratively over two meetings. 
Senior study team members advised final refinements and 
approved the final codebook. Two members of the study team 
then independently double-coded the remainder of the focus 
group transcripts.

For analysis of semistructured interviews, all audio record-
ings and notes were transcribed and de-identified. The constant 
comparative method was used to develop a codebook by itera-
tively moving between transcripts and preliminary themes gen-
erated from the focus group analysis. Four study team members, 
including two senior members, independently read through a 
sample of transcripts from each stakeholder group (~10 total) 
and collaboratively developed a preliminary codebook, build-
ing from the codebook used for the focus group analysis. Using 
this preliminary codebook, three study team members, includ-
ing one senior member, independently read through an addi-
tional sample of transcripts and independently created modified 
versions of the codebook to better fit transcript content. The 
independent versions of the codebooks were reviewed and syn-
thesized into one version. Then two study team members used 
QSR International NVivo 12 to independently code the same 
10% of the sample and run coding comparisons. They met to 
discuss each coding discrepancy, and refined coding definitions 
and criteria to create the final codebook. This iterative process 
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was supervised by senior study team members and members of 
the Alaska Stakeholder team, who approved the final codebook.

After agreement was achieved and code definitions were 
finalized, two study team members independently coded the 
remaining interview data using NVivo 12. Trustworthiness was 
increased through regular meetings held with the Scientific and 
Alaska Stakeholder teams, and the Lead Parent Stakeholder and 
the Lead Patient Partner were integrally involved in reviewing 
content and codes. Through iterative meetings and asynchro-
nous review over email, the group reviewed the themes and 
quotes for authenticity, representativeness, and comprehensive-
ness (Morse 2015). The full study team conducted thematic 
analyses of the coded focus group and interview data to distill 
the findings presented in this article.

RESULTS

A total of 116 individuals participated across 11 focus 
groups (15 to 87 years of age). Within the semistructured inter-
views, a total of 101 individuals participated (12 to 86 years of 
age; Table 1). All interviews were conducted in English except 
for two conducted by a study team member in St. Lawrence 
Island Yupik with elders who preferred interviewing in their 
native language.

Participant feedback was categorized into three domains 
(etiology, impact, and treatment), with respective subdomains 
(see Table 2).

Etiology
Noise Exposure  •  Many participants attributed hearing loss 
to noise exposure. Participants explained that many men in 
their communities hunt big game for subsistence use, such as 
beluga whales, and are exposed to loud gunshots, resulting in 
hearing loss later in life (see Table 3, quote 1). One individual 
discussed the importance of children learning how to hunt at 
a young age, and acknowledged that consequentially, hearing 
damage from gunshot exposure may begin at a young age (see 
Table 3, quote 2). A mother shared that she believes three of her 

four boys have hearing loss from hunting, which involves boat-
ing and shooting as young as 12 or 13 years of age. Although 
less frequently, participants also described damaging exposure 
to community members’ hearing via loud music played through 
earbuds, construction work, chainsaws, military service, motors 
(snowmobiles and boats), and rotary tools used to carve ivory 
(see Table 3, quote 3).
Ear Infections  •  Other participants attributed hearing loss to 
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TABLE 3. 
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importance of adherence to treatment regimens (see Table  3, 
quote 23).
Long Time Frame of Observational Treatment  •  The time 
frame of observational treatment was noted by many partici-
pants to be long. One recounted that audiologists and otolar-
yngologists in Anchorage and Nome will tell parents, families, 
and community health aides to “watch it, watch it, watch it” 
creating “a very slow process” of treatment.
Communication Gaps  •  Within these long treatment time-
lines, participants described communication gaps between the 
health system and parents/families (see Table 3, quote 24). One 
parent asked for more proactive communication from the spe-
cialists (see Table 3, quote 25).
Access  •  Regarding access to specialty care, such as frequency 
of field clinics and telemedicine consults, some participants 
spoke positively about audiology field clinics in the communi-
ties, while others wished that there could be more frequent or 
longer field clinics. Telemedicine was described positively as a 
tool that has increased access to care in the communities (see 
Table 3, quote 26). However, participants also described tele-
medicine process weaknesses, ranging from technical issues to 
communication delays (see Table 3, quote 27).
Home Remedies  •  Participants spoke of home remedies to 
treat draining ear (such as from otitis externa, suppurative otitis 
media, or myringitis). These included seal oil, warm water and 
vinegar, and lotion (see Table 3, quote 28).
Stigma  •  In describing interventions for hearing loss, multiple 
participants noted stigma around hearing aid usage. One par-
ticipant recounted a child’s experience of teasing (see Table 3, 
quote 29). Several other participants made statements about 
individuals not wearing hearing aids because of embarrassment. 
One child spoke about their friend being too ashamed to use her 
hearing aids (see Table 3, quote 30).

DISCUSSION

This is the first study to present an explanatory model of 
hearing loss in rural Arctic or Alaska Native populations, where 
data indicate a disproportionately high prevalence of ear infec-
tions and hearing loss in children (Ayukawa et al. 2004; Langan 
et al. 2007; Singleton et al. 2009; Fitzpatrick et al. 2020). 
Our study engaged a wide range of stakeholders, recognizing 
the multilevel socioecological influences that impact health 
behavior, both generally and within hearing loss in particular 
(Manchaiah et al. 2015). By using qualitative methods to docu-
ment and present this regional explanatory model of hearing 
loss as a part of a cluster randomized trial, we are answering the 
call for increased ecological validity in hearing research (Dinos 
et al. 2018; Keidser et al. 2020; Rapport & Hughes 2020). This 
work builds upon qualitative research conducted in other con-
texts, which has documented knowledge, attitudes, and beliefs 
around ear and hearing-related health care to inform health care 
delivery (Curry et al. 2002; Crandell et al. 2004; Manchaiah et 
al. 2015; Zhao et al. 2015). We believe our findings contextual-
ize the results of our cluster randomized trial, present impli-
cations for regional hearing health care delivery, and offer an 
example of how qualitative methods can produce ecologically 
valid findings within a mixed methods community randomized 
trial.

When describing causes of hearing loss within their com-
munities, participants focused heavily on noise-induced hearing 

loss (NIHL) and less on hearing loss related to ear infections. 
This may be because NIHL is permanent, while infection-
related hearing loss can be transient. It may also be because 
NIHL affects individuals across the lifespan, from childhood 
through adulthood. While NIHL occurs in many contexts 
beyond this region (Daniel 2007; Henderson et al. 2011; Su & 
Chan 2017), the focus on NIHL versus infection-related hear-
ing loss here is notable given the high prevalence of ear infec-
tions in the region and the impact of childhood hearing loss on 
hearing-related quality of life (Hicks et al. 2022; Emmett et al. 
2023, p.2). This finding indicates the need for increased health 
education efforts regarding infection-related childhood hearing 
loss. Meanwhile, participant feedback on the etiology of ear 
infections suggests a need for increased awareness around the 
following: (1) the potential protective effect of breastfeeding 
against ear infections; (2) the negative effects of secondhand 
smoke on childhood ear and hearing health; and (3) lack of clar-
ity on whether bottle feeding posture is a significant risk factor 
for ear and hearing issues.

The impact of hearing loss on subsistence activities is unique 
to this population and has not been reported elsewhere. While 
the regional health system has made efforts to make hearing 
protection (e.g., ear plugs) readily available for rural commu-
nity members, feedback presented here indicates that commu-
nity members are still being exposed to high levels of noise 
without having or using hearing protection. While the relation-
ship between recreational noise exposure and hearing loss is 
not unique to this region (Ivory et al. 2014; Neitzel & Fligor 
2019), region-specific information may inform hearing health 
promotion efforts moving forward. Participants discussed how 
hearing is both important for successful hunting and can be 
damaged by hunting. This duality highlights the importance of 
using hearing protection while hunting and presents a poten-
tially effective messaging approach for future health promotion 
campaigns. The other effects of hearing loss that participants 
described (e.g., difficulties in intrafamily communication, with-
drawal from social activities in the community, and children’s 
difficulty with school) are consistent with negative effects that 
have been described elsewhere (Bess et al. 1998; Daud et al. 
2010; Umansky et al. 2011; Emmett & Francis 2015; Tomblin 
et al. 2015; Nordvik et al. 2018). During clinical encounters, 
providers could ensure they are listening for these impacts on 
daily life. Clinicians could motivate treatment by focusing on 
the treatment’s alleviation of these negative impacts of hearing 
loss rather than the immediate effect of the treatment itself (e.g., 
hearing aids can ease family communication and social interac-
tions versus hearing aids can facilitate increased audibility).

Within treatment pathways, participants specifically 
requested more proactive and early communication about treat-
ment needs and appointments. In a context where external 
factors like weather heavily impact rural travel by plane, this 
underscores the need for communication systems that are both 
time-efficient for provider offices and nimble enough to notify 
patients of last-minute changes. These requests align with find-
ings in other contexts, which have emphasized the importance 
of clear communication pathways from health care providers 
and involvement of the child’s parents/caregivers in care deci-
sions (Stephens et al. 2020; Campbell et al. 2022). Regarding 
treatment choices, several elders expressed skepticism about 
the effectiveness of PE tubes, while one elder even questioned 
whether PE tubes are just the latest trend in treating Alaska 
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Native children. Given that health care systems have historically 
been perpetuators of structural racism against Alaska Native 
people, this kind of mistrust is nuanced and context-specific, 
and must be considered in all health care delivery in this region, 
including hearing health care (Solomon et al. 2022).

Within treatment pathways, participants’ commentaries 
on watchful waiting, repetitive treatment cycles, and use of 
home remedies resemble previous reports from other contexts 
(Chando et al. 2016; Poole et al. 2016; Stephens et al. 2020). 
Participants particularly expressed frustration with the repeti-
tiveness of treatments such as antibiotics or tube placement 
for ear infections, as well as the inconvenience these repetitive 
treatments pose to their daily lives, especially when travel over 
great distances is required. Some of their frustration may stem 
from the gap Kleinman has written about, where in biomedi-
cine, there is often an unaddressed need for attending to illness 
problems (“experiential, interpersonal, family, economic, occu-
pational problems created by the disease”) in addition to disease 
problems (“diagnosis and evaluation of clinical status, compli-
cations, etc.”) (Kleinman 1978b, p.430).

Clinical providers could highlight and offer telemedicine 
options, where feasible, as pathways that pose less disruption 
to patient lives. Such use of telemedicine for ear and hearing 
health care has been shown to reduce patient wait times while 
resulting in medical decision-making comparable to an in-
person examination (Patricoski et al. 2003; Kokesh et al. 2008, 
2009; Hofstetter et al. 2010) and can be an effective tool for fur-
thering hearing health equity (Robler et al. 2022). Increased and 
improved use of telemedicine, particularly when used by CHA/
Ps who live in and are often from these rural communities, may 
mitigate interruptions to patients’ daily lives (e.g., plane travel 
for in-person audiology or ENT care) while still addressing clin-
ical needs. As Kleinman wrote, “merely structuring the clinical 
process as a negotiation has beneficial effects on compliance, 
satisfaction, and management problems” (Kleinman 1978b, 
p.430). However, as participants described, the current telemed-
icine system is subject to technical issues and communication 
delays. Further work is needed to understand how telemedicine 
processes may be adapted to harness their full potential in this 
and other rural settings.

These findings provide context for our trial results and present 
considerations for future implementation of similar interventions 
in other regions of rural Alaska. While the trial showed substan-
tially improved access to care for children who received a spe-
cialty telemedicine encounter following school hearing screening, 
future iterations of this intervention must anticipate and address 
the concerns documented in this model, especially weaknesses 
in the telemedicine system, low awareness of infection-mediated 
hearing loss, mistrust, and communication breakdowns.

This work aligns with increasing calls for the use of qualita-
tive methods in hearing research to foster ecological validity in 
trial findings (Keidser et al. 2020; Rapport & Hughes 2020). 
We present qualitative findings produced from a mixed meth-
ods design, which provide an example of how qualitative data 
can contextualize the experience of hearing loss for a particular 
group. Although parts of this model resemble phenomena docu-
mented elsewhere in other contexts, the intention of this article 
is to present the experience of hearing loss in this region of rural 
Alaska. Such contextually specific information is important 
to inform regionally appropriate health care and activities for 
health promotion. Future community-based hearing research 

should continue to use qualitative methods to contextualize 
quantitative findings and enhance ecological validity.

mailto:skrobler@uams.edu
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