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Plain English summary
Community involvement is important in good research practice. We led a community-based study to improve early detection and treatment of childhood hearing loss in rural Alaska. This study evaluated a cell phone-based hearing screening process and compared a new telemedicine specialty referral pathway to the standard primary care referral pathway. The study included community involvement, engagement, and participation from the very beginning to inform how to best design the trial. We obtained insight and feedback from community members through involvement of a core stakeholder team and through community engagement and participation in focus groups and community events. Feedback received through community involvement and participation influenced the design of the trial at key decision points. Community member guidance shaped the research question, the outcomes to be measured, and the procedures for completing the project, such as participant recruitment. This study offers an example of community involvement, engagement and participation that could be mirrored in future research to maintain the interests of participating communities.

Abstract
Background
Effective systems for early identification and treatment of childhood hearing loss are essential in rural Alaska, where data indicate a high prevalence of childhood ear infections and hearing loss. However, loss to follow-up from school hearing screening programs is pervasive. The Hearing Norton Sound study was a mixed methods community randomized controlled trial that was developed to address this gap. The study engaged community members and participants in the design of the trial, including involvement of stakeholders as collaborators.
Methods
Community engagement and participation in research design occurred through focus groups and through the integration of stakeholders into the study team. Representation was cross-sectoral, involving individuals from multiple levels of the school and health system, as well as community members from each of the 15 communities. Feedback obtained between April 2017 and August 2017 informed the final design of the randomized trial, which began enrollment of children in October 2017 and concluded in March 2019.
Results
Stakeholder involvement and community participation shaped the design of specific trial elements (research question; comparators; outcomes and measures; telemedicine protocols; and recruitment and retention). Community involvement was strengthened by the use of multiple modalities of involvement and by the positionality of lead stakeholders on the study team.
Conclusions
This study highlights the effectiveness of multifaceted stakeholder involvement and participation in the design of health research conducted within Alaska Native communities. It offers an example of involvement and reporting that could be mirrored in future research in order to protect and further the interests of the participating community.
Trial registration
ClinicalTrials.gov, NCT03309553, First registered 10/9/2017
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Background
Childhood hearing loss can have profound, lifelong consequences on speech and language development, school achievement, future employment opportunities, and quality of life [1–6]. Some regions experience a disproportionate burden of childhood hearing loss. In rural Alaska, historical data indicate a high prevalence of ear infections and subsequent hearing loss [7–9]. Effective systems for early identification and treatment of childhood hearing loss are therefore essential in rural Alaska.
The Hearing Norton Sound study, a mixed methods community randomized trial, evaluated the effectiveness of a cell phone-based (mHealth) school hearing screening and telemedicine specialty referral pathway for improving timely identification and treatment of childhood hearing loss. Results from the trial are not yet available, but detailed protocols are published [10, 11]. The study included 15 rural Alaska Native communities across the Bering Strait region, which spans approximately 23,000 square miles in Northwest Alaska (see Fig. 1). The Central Yup’ik communities of Stebbins and St. Michael mark the southernmost points of the region. Three island communities mark the Western edge of the region: the St. Lawrence Yu’pik communities of Gambell and Savoonga, and the Iñupiaq community of Little Diomede. The Northern communities of Teller, Brevig Mission, Wales and Shishmaref line the Bering Strait coastline and are home to primarily Iñupiaq Eskimos. The communities of Unalakleet, Shaktoolik, Koyuk, Elim, Golovin and White Mountain surround the coastline of the Norton Sound and are home to Yup’ik, Iñupiaq and Athabascan peoples. Nome, the largest community in the region, is considered the regional hub.
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Fig. 1Map of communities in the Bering Strait region in Northwest Alaska


Norton Sound Health Corporation (NSHC), a tribally-owned nonprofit health system, is based in Nome and serves the region’s 15 rural communities. These communities are accessible almost exclusively by plane or helicopter, making the delivery of specialty health care services complex. NSHC has adopted a robust model of telemedicine, in which trained community health aides/practitioners (CHA/Ps) provide frontline care in community clinics, using telemedicine capabilities to consult primary care physicians and specialists based in Nome and Anchorage for diagnosis and treatment plans. Formal training for CHA/Ps began in the 1960’s and has resulted in a large network of CHA/Ps working alongside licensed providers to offer increased access to care across rural Alaska [12, 13]. For ear and hearing-related cases, telemedicine has been regionally adopted as the standard of care, and validation studies have demonstrated that medical decision-making through telemedicine is equivalent to an in-person exam [14–16].
The Bering Strait School District (BSSD) serves the region’s 15 communities. BSSD facilitates early identification and treatment of childhood hearing loss by conducting annual school hearing screenings, which are mandated by the state of Alaska [17]. While not formally measured before the initiation of the Hearing Norton Sound study, a large percentage of children are typically referred for follow-up after school screening each year due to the high prevalence of ear infections and hearing loss in rural Alaska. However, there are significant challenges to providing the necessary follow-up care, and health care providers and school staff have anecdotally observed substantial loss to follow-up for referred children.
The Hearing Norton Sound study was developed in collaboration with stakeholders to address loss to follow-up from school hearing screening, with the goal of developing a system for timely identification and treatment of childhood hearing loss. By involving stakeholders as collaborators and community members through engagement and participation, the Hearing Norton Sound study prioritized the preferences of stakeholders in an effort to protect, preserve, and further their interests. Community activities in research can take on several forms that are distinct but complementary: community involvement as active partnership between community stakeholders and researchers in the research process; community participation as enrollment in study activities, such as focus groups; and community engagement as dissemination of information related to the study [18, 19]. Through each of these domains, the study team sought stakeholders’ perspectives on hearing loss and the approach of the research project. These processes are consistent with broad recommendations to maximize the use of qualitative methodologies within mixed methods trials [20].
In health research with Alaska Native communities, such collaborative and community-based processes are encouraged, if not required, as ‘best practices’ [21, 22]. However, few publications describe the processes of involvement within indigenous communities in the Circumpolar North [23–25]. This is consistent with a generalized paucity of reporting on stakeholder involvement in research [26]. The aim of this paper is to clearly describe how stakeholder involvement and participation influenced the design of this community randomized trial.
Methods
Overview
The Hearing Norton Sound study began with an exploratory sequential stage, followed by an explanatory sequential stage [11]. The processes for community involvement and participation described within this paper occurred during project planning stages and the exploratory sequential stage. The study was reviewed and approved by the Institutional Review Boards of Alaska Area, Norton Sound Health Corporation, and Duke University.
Involved individuals were members of the 15 communities and stakeholders within the healthcare and education sectors (Fig. 2). The intent of this cross-sectoral involvement and participation was to adopt an ecological approach which considered the systemic, social, and environmental factors relevant to the identification and treatment of childhood hearing loss [27, 28]. Formats for involvement, engagement, and participation were diverse. Community members and stakeholders from each sector were involved in one-time focus groups and community events, as well as on-going or continuous exchange through meetings, phone calls, video conferences, and emails. Invitations to participate in focus groups as well as community events for engagement were posted through flyers, radio, and social media announcements, in accordance with local recommendations. Lead stakeholders from each involved sector were identified through the local social network of the Lead Audiology Stakeholder. They had diverse experiences with the local school and health systems, and several had personal experiences with hearing loss and ear infections. These stakeholders became the Alaska stakeholder team and contributed valuable cultural insight as community members, as consumers of their own healthcare, and as parents. The Alaska stakeholder team worked in partnership with the scientific team to form the complete Hearing Norton Sound study team (Table 1).
Table 1Overview of the multidisciplinary Hearing Norton Sound study team


	Study Team

	Scientific Team
	Alaska Stakeholder Team

	Position
	Background
	Position
	Background and positionality

	Principal Investigator
	- Otolaryngologist
- Practicing surgeon
- Public health researcher with expertise in hearing loss disparities
	Principal Investigator and Lead Audiology Stakeholder
	- Director of Audiology at NSHC
- Practicing audiologist
- Clinical researcher
- Lived in and served region for 9 years

	Statistician
	- Statistician with expertise in randomized trials
	Lead Hospital Administration Stakeholder
	- Vice President of Hospital Services for NSHC
- Audiologist and former Director of Audiology at NSHC
- Lived in and served region for 20 years

	Mixed Methods
Co-Investigator
	- Physician
- Public health researcher with expertise in mixed methods
	Lead Parent Stakeholder
	- Alaska Native, parent, patient, professional, resident of one of the 15 participating communities

	mHealth
Co-Investigator
	- Public health researcher with expertise on technology integration in randomized trials
	Communications Outreach Specialist
	- Alaska Native, parent, patient, journalist, resident of one of the 15 participating communities

	Lead Patient Partner
	- Alaska Native, parent, patient, originally from one of the 15 participating communities

	Lead Education Stakeholder
	- Coordinator of Special Education for Bering Strait School District, provides oversight for Special Education teachers conducting school hearing screenings,
- Longtime resident of one of the 15 participating communities

	Lead Surgeon Stakeholder
	Otolaryngologist practicing within the state of Alaska, with expertise in telemedicine


NSHC Norton Sound Health Corporation



Focus group participation and engagement
Eleven focus groups were hosted in a six-month period leading up to the randomized trial, with representation from each of the region’s 15 communities. Six of the eleven focus groups were considered community events and were open to all community members to facilitate engagement and obtain feedback from the community at large. The remaining five focus groups were stakeholder-specific and dedicated to the participation of teachers, parents, and community health aides. Two of these stakeholder-specific focus groups were hosted via video conference, which allowed for wider participation across the remote communities. Focus group size ranged from 11 to 29 participants, with a total of 116 consented participants across the 11 focus groups. Participant ages ranged from 15 to 87 years, and many participants described personal experiences with hearing loss and ear infections. Focus group discussions were based on a combination of information sharing and awareness, as well as a predetermined interview guide with open-ended questions. Written informed consent was obtained from all participants prior to participation. The focus groups were facilitated by at least two trained moderators: Lead Parent Stakeholder, Communications Outreach Specialist, Lead Audiology Stakeholder, and/or the Lead Hospital Administration Stakeholder. All moderators were either from the region or well known in the region, with at least one Alaska Native moderator at all events to facilitate trust and culturally relevant dialog. Focus groups were audio-recorded and ranged in duration from 60 to 120 min. A technological error caused the loss of one focus group audio recording. The facilitators noticed this immediately and took detailed notes on the discussion.
Stakeholder team involvement
The Alaska stakeholder team was involved through phone calls, emails, video conferences, and meetings. These interactions allowed for continuous guidance and insight that supported the one-time feedback received from focus groups and community events (Fig. 2). The flexibility of these formats, including both the one-time focus groups and the ongoing involvement of the Alaska stakeholder team, enabled iterative feedback through the course of the project.
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Fig. 2Through focus groups and other one-time mediums of participation (meetings, phone calls, emails), stakeholders in the communities, the health system, and the school system who were not formally a part of the study team contributed to the design of the community randomized trial. Lead stakeholders from each of these sectors were embedded within the Alaska-based stakeholder team to facilitate continuous involvement. For the full description of members of the Hearing Norton Sound scientific team and the Alaska-based stakeholder team, see Table 1


Data analysis
All focus group audio recordings were transcribed verbatim, and summary notes were made. Identifying information was removed from transcripts and notes prior to analyses. All transcripts and notes were double-coded with QSR International NVivo® 11 by two independent coders. Originally developed for use in the grounded theory method of Glaser and Strauss [29], coders applied the constant comparative method by taking one theme and comparing it with others that may be similar or different [30]. Regular meetings were held with the scientific and Alaska stakeholder teams during analysis, and the Lead Parent Stakeholder, Lead Patient Partner, and the Communications Outreach Specialist were integrally involved in reviewing content and the themes derived from that content. Specifically, the Lead Parent Stakeholder, Lead Patient Partner, and the Communications Outreach Specialist facilitated interpretation of community event and focus group themes for translation into study design.
For the continuous and dynamic mediums of involvement, (e.g. meetings, phone calls, emails, video conferences), process notes were recorded. These notes, along with consultation with the Alaska stakeholder team, informed the processes for involvement presented here.
Results
Descriptions of community participation, engagement, and involvement in each area of trial design for the Hearing Norton Sound community randomized trial can be found in Table 2. We illustrate the stakeholder groups involved with descriptions of involvement for each aspect of research design. A reporting checklist following the Guidance for Reporting Involvement of Patients and Public (GRIPP2) Long Form can be found in Additional file 1 [26].
Table 2Descriptions of stakeholder engagement, participation, and involvement in each trial design area, Hearing Norton Sound community randomized trial (2017–2020)


	Design Area
	Groups Involved
	Descriptions of Involvement

	Research question development
	-Lead Audiology Stakeholder
-Lead Surgeon Stakeholder
-Lead Hospital Administration Stakeholder
-Lead Education Stakeholder
-Communications Outreach Specialist
-Lead Parent Stakeholder
-Scientific Team
	• Observed systemic weaknesses in the processes of identifying and treating children with hearing loss.
• Agreed upon the legitimacy of researching an intervention.
• Identified school hearing screenings and referrals as processes to measure.

	Comparators for screening processes
	-Lead Education Stakeholder
-Teachers
	• Requested that the selected intervention screening process prioritize affordability and ease of use.

	Comparators for referral processes
	-Scientific Team
-Alaska Stakeholder Team
	• Identified potential weaknesses of the standard primary care referral pathway, built intervention telemedicine specialty referral pathway.

	Unit of Randomization
	-Scientific Team
	• Proposed randomization.

	-Lead Audiology Stakeholder
-Lead Surgeon Stakeholder
-Communications Outreach Specialist
-Lead Parent Stakeholder
-Lead Patient Partner
	• Advocated for screening processes to not be randomized, but standardized for all participants. Advocated for referral pathways to be randomized at the community, not individual, level.

	-Communications Outreach Specialist
-Lead Parent Stakeholder
	• Guided scientific team through forming strata for referral pathway randomization based on geographic and sociocultural considerations across the 15 participating communities.

	Choice of Outcomes & Measures
	-Lead Hospital Administration Stakeholder
-Lead Audiology Stakeholder
-Lead Surgeon Stakeholder
-Scientific Team
	• Determined measurements for the primary outcome and some of secondary outcomes, including sensitivity and specificity of the school and mHealth screenings.

	-Lead Education Stakeholder
	• Directed scientific team to use AIMSweb test scores, the standard for academic benchmark assessment within Bering Strait School District.

	-Communications Outreach Specialist
-Community Members at large
-Lead Parent Stakeholder
-Lead Patient Partner
-Lead Audiology Stakeholder
	• Facilitated development of a region-specific addendum to the hearing quality of life measure (HEAR-QL).
• Developed measures to address the sensitivity of the sociodemographic survey, including an informational cover sheet.

	Telemedicine Protocols
	-Community Members at large
	• Responded with mixed preferences about being present for a child’s initial follow-up appointment. Some parents preferred to be there; others preferred not. Both of these preferences were built into the intervention process.

	-Lead Audiology Stakeholder
-Village-based Healthcare Providers
-NSHC Village Health Services Administration
	• Built new workflows for telemedicine cases to be completed by CHA/Ps; developed processes for scheduling and blocking CHA/P availability.

	Participant Recruitment & Retention
	-Communications Outreach Specialist
	• Designed and led all the social media, announcements, flyers, and communication to communities. Assisted with in-person communication and enrollment and collaborated with the schools to help disseminate and collect forms.

	-Lead Education Stakeholder
	• Provided essential leadership with recruitment throughout the school district, emphasizing the value of the study in contributing to students arriving to the classroom ready to learn.

	-Lead Parent Stakeholder
	• Participated in and assisted with community events and focus groups. Provided insight as a parent, a patient, and a community member, and assisted with communications to members of the community about the project. Reviewed and edited media blasts before their release and provided input during weekly meetings during the recruitment phase.

	-Community Members at large
-Lead Audiology Stakeholder
	• Provided real-time feedback that encouraged the use of FM radio, VHF radio, Facebook, flyer, and word of mouth forrecruitment. Offered input on decisions about location and format of public forums, or focus groups.

	-School staff
	• Collaborated with team in order to get necessary paperwork in place for children participate in the study.




Research question development
For years before the start of the trial, the Lead Surgeon Stakeholder and the Lead Hospital Administration Stakeholder had observed cases in which children with hearing loss were identified and treated much later than necessary, due to a lack of follow-up care. These individuals shared their observations with an otolaryngologist/public health researcher who had experience working in Alaska and a practicing NSHC audiologist. After initial discussions, this group brought their observations to individuals who would become the Lead Education Stakeholder and Lead Parent Stakeholder. Collectively, this group determined that linking the existing school hearing screenings to the statewide telemedicine network could represent a feasible intervention to ensure that children with hearing loss would be efficiently connected to the health care system for diagnosis and treatment. Telemedicine capabilities at community health clinics had never before been applied for preventive measures such as school hearing screenings.
The otolaryngologist/public health researcher led the scientific team and recruited individuals with complementary research expertise, while the Lead Audiology Stakeholder, Hospital Administrator, and Parent Stakeholders recruited additional stakeholders during the formation of the study team (Table 1). The study team developed a proposal and was awarded funding from the Patient-Centered Outcomes Research Institute (PCORI).
Comparators for screening processes
The scientific team sought to compare the current school screening protocol to an alternative mHealth protocol. The mHealth protocol, which included a validated cell phone-based screening and tympanometry, a measure of middle ear function that is important for detection of ear infections, was selected by the principal investigators (the Lead Audiology Stakeholder and the otolaryngologist/public health researcher). Selection was based on consideration of systematic reviews [31] and regional prevalence data [7–9], as well as feedback from the Lead Education Stakeholder and the teacher stakeholder focus group, both of which emphasized the need to prioritize ease of use and affordability. The Alaska stakeholder team advocated for all enrolled children to benefit from receiving all screening protocols, rather than randomization to current school screening or mHealth screening. Therefore, the study team chose not to randomize screening protocols. All enrolled children in all 15 communities would undergo the same three hearing evaluations: the current school screening protocol, mHealth screening, and an audiometric evaluation. The scientific team and the Alaska stakeholder team agreed to measure the sensitivity and specificity of the mHealth screening and current school screening protocols, compared to a benchmark audiometric evaluation.
Comparators for referral processes
The scientific team and Alaska stakeholder team sought to compare the existing standard primary care referral pathway to a telemedicine specialty referral pathway. The Alaska stakeholder team planned for the study to generate a referral list after the school screenings in each community and transfer this list to school leadership and clinic staff, who would manage the referral process. In the telemedicine specialty referral pathway, CHA/Ps would conduct store-and-forward telemedicine consults containing vitals, case history, and basic testing, such as images of the ears and tympanometry. This information was forwarded to specialists for asynchronous review. If surgical or medical management were needed, the receiving audiologist would forward to an otolaryngologist for further consultation. In the standard primary care referral pathway, a letter would be sent home for children requiring referral to inform the parents/caregivers of the referral and to ask them to contact the clinic to set up a follow-up appointment. This letter notification had been standard practice for BSSD for many years. Despite anecdotal observations that children were often lost to follow-up with this process, the standard primary care referral process had never been evaluated.
Unit of randomization
The scientific team proposed randomization as the most scientifically rigorous methodology for comparing the standard primary care referral pathway to the telemedicine specialty referral pathway. The Alaska stakeholder team advised that randomization at the community level, rather than individual, would be most appropriate and feasible within the regional context of living in small isolated rural communities. The Communications Outreach Specialist and Lead Parent Stakeholder guided the scientific team through the process of building strata for randomization based on geographic and cultural considerations across the 15 communities.
Choice of outcomes and measures
The primary outcome of the study was time to first ear/hearing International Statistical Classification of Diseases, 10th Revision (ICD-10) diagnosis, measured in days from the date of school screening. Secondary outcomes included sensitivity and specificity of screening protocols compared to a benchmark audiometric evaluation, prevalence of hearing loss, hearing-related quality of life, and school performance.
To assess academic performance, the Lead Education Stakeholder directed the team to use AIMSweb, which was the standard benchmark assessment for BSSD at the time. For the quality of life measure, the scientific team proposed using Hearing-Related Quality of Life (HEAR-QL) questionnaire, the only validated instrument to measure hearing quality of life in children [6]. The scientific team brought the questionnaire to the Alaska stakeholder team for input and modifications. The Lead Parent Stakeholder and the Lead Patient Partner facilitated discussions about the questionnaire, and community members were asked for feedback during focus groups. One parent shared that when their son was young, he was sensitive to the loud noises in the school gym, particularly buzzers. They suggested that, since some of the questionnaire focused on environments, questions might be added to specifically include noisy situations commonly encountered in their communities. Given the popularity of community events held in the school gym, including basketball games and traditional dancing and drumming events, the Lead Parent Stakeholder recommended adding a question about noise in the gym. Additionally, a parent specifically suggested scenarios related to subsistence activities: “Do you not like to go hunting because it’s too loud? Do you not like to ride four wheelers, boats … (?)” Given this feedback, supplementary questions on these topics were added as a region-specific addendum to the HEAR-QL questionnaire.
A 14-question sociodemographic survey was developed to gather information about the household environments of children enrolled in the study. The survey was based on a questionnaire that had been used in research in western Alaska to assess environmental risk factors in relation to respiratory infections [32]. During focus groups, facilitators showed participants the questionnaire and asked if it would be acceptable for the team to collect this kind of information. Comments received were non-specific but affirmative: “Yeah, they ask that on other applications. I don’t see why you guys can’t …” When the facilitator probed about the content on these other applications, a participant shared that these forms inquire about “… The same stuff you know. Income. Just the same things you mentioned. Real straightforward.” General feedback on formatting was received, such as “Try not to use big words in your surveys.” The Lead Parent Stakeholder, Lead Patient Partner, and the Communications Outreach Specialist built upon this feedback by reviewing several iterations of survey drafts, and by advising the study team on specifically how to modify the survey’s language around sensitive topics (e.g. income, running water, smoking practices in the home). An informational cover sheet was also developed with Alaska stakeholder team involvement, and was attached to the questionnaires to clarify the intent in a few short sentences.
Telemedicine protocols
Communication and parent involvement
In focus groups with parents and community members, there was extensive discussion over whether caregivers preferred to be present if their children needed to be seen for telemedicine specialty referral in the clinic. Opinions expressed during focus groups were variable and contradictory. Some thought that the follow-up should happen regardless of parent availability and presence. “That’s what I was going to mention, the parents really don’t have to be there after the school screening. I think it’s more important for kids to be able to hear rather than have their parents there. Because there’s learning problems due to hearing.” Others expressed the desire to be present. “Yes I want to be there in person, the day of. Because I think that as parents we should always be with our children when there is [sic] medical practices being done.” Given the conflicting feedback, the study team designed a process that would accommodate divergent preferences. At the beginning of the school year, parents were offered the option to sign a consent form so that their child could be seen for a telemedicine appointment without them present, in an effort to reduce barriers to care. In the event that the child required referral, clinic staff would make a phone call to notify the parents about their child’s follow-up and give them the option of accompanying the child. In a focus group, a participant advised that “… for the younger grades you might consider a different process because a three or four-year-old who’s found in ECE [Early Childhood Education] coming in by themselves from the school wouldn’t work without a parent.” In accordance with this advice, for children 2nd grade and below, clinic staff would ask parents to accompany their child. The phone call to the parent and the age-based strategy was based specifically on this feedback obtained during focus groups.
Design of telemedicine workflow
The Lead Audiology Stakeholder led efforts to incorporate telemedicine specialty referral appointments into the clinics’ workflow, collaborating across several media with CHA/Ps, Supervisor/Instructors (SIs), the Director of Village Health Services (VHS), the Vice President of VHS, and the Billing and Medical Records departments at NSHC. In a focus group, CHA/Ps and mid-level community-based providers shared their feedback on the weaknesses of telemedicine from their perspective. “It takes too much time. You gotta copy and scan it and then you gotta do the telemed. To do that, it takes time away from seeing other patients, and dealing with other things. The telemed causes too many deficiencies … If we don’t get another co-signature right away from another provider, we get the deficiencies saying we’re not doing our jobs right. Like with the documentation.” Given this and other feedback regarding workload burden for CHA/Ps, the Lead Audiology Stakeholder developed a new CHA/P workflow for the telemedicine appointments. In this workflow, patient history and exam forms were condensed to accommodate the CHA/Ps’ needs for quicker cases in busy clinics. This design incorporated feedback from Medical Records and Billing to ensure encounters were billable to facilitate sustainability. To further lessen the burden on CHA/P time and resources, chart review responsibilities were moved to the audiologist consulting on the telemedicine referral.
Participant recruitment and retention
The Communications Outreach Specialist led efforts to publicize the study through appropriate mediums in order to maximize participation in the community focus groups. Mediums for recruitment were based on real-time feedback from stakeholders and community members, who encouraged the use of FM radio, VHF radio, community-wide social media, flyers, and word of mouth. The Alaska stakeholder team advised on decisions about location and format of focus groups. The project name was created by the Communications Outreach Specialist and the logo, which was used as branding on all printed and web formats, was designed by a local artist.
Feedback from the community events and focus groups guided recruitment for the trial. The Lead Parent Stakeholder, Lead Patient Partner, and Communications Outreach Specialist helped to translate themes from the focus groups and events into actual recruitment strategies and study communication. The Communications Outreach Specialist assisted with in-person trial enrollment and collaborated with schools to disseminate and collect forms. Additionally, the Communications Outreach Specialist developed an infographic flyer to communicate the purpose of the study through a visual medium and was attached to consent forms. The Lead Education Stakeholder provided essential leadership with recruitment, engaging staff across BSSD, and emphasizing the value of the screenings. As the Coordinator of Special Education for the district, this stakeholder was a critical connection to Special Education teachers, who typically conduct the school hearing screenings and who would be integrally involved in the data collection process. Meanwhile, the Lead Parent Stakeholder provided invaluable perspectives as a parent, health system user, and community member, assisting with study-related communications to community members, reviewing and editing social media announcements, and providing input during weekly meetings in the recruitment phase. The Lead Parent Stakeholder also actively assisted with community events and focus groups in the region.
Discussion
Collaborative and community-based processes are crucial ‘best practices’ within health research that involves Alaska Native communities. Alaska Native communities have endured colonization and marginalization, some of which has been perpetuated through unethical research [23, 33, 34]. Research built upon community involvement is widely called for within the literature to prevent the perpetuation of colonialist dynamics between researchers and the researched [21–23, 35]. Several studies conducted within Alaska Native or American Indian communities have highlighted community involvement as central to the success or sustainability of research programs [25, 36]. However, few studies transparently report on community involvement activities that shape the design of health research in Indigenous communities [22, 24, 25], particularly in the Circumpolar North [23]. This paper summarizes the process of community participation and stakeholder involvement that informed the development of a community randomized trial in 15 rural Alaska Native communities.
The Hearing Norton Sound community randomized trial was built around feedback gathered through one-time engagement and participation in community events and focus groups, and continuous community involvement with the Alaska stakeholder team working in partnership with the scientific team. This diverse level of community involvement was essential. The Alaska Native Health Research Forum has advocated for the incorporation of “multiple, flexible, and community-driven points” for effective engagement [37]. In the Hearing Norton Sound study, community events and focus groups provided an avenue through which a range of cross-sectoral individuals and lay community members could participate and share feedback. Meanwhile, the Alaska stakeholder team partnered with the scientific team to provide iterative feedback that refined and finalized the suggestions from focus groups and other one-time engagements. While it is difficult to assess the overall effectiveness of community involvement strategies [38], we can consider the ways these strategies concretely facilitated community guidance over the research process as indicators of their success (Table 2).
Limitations
Despite involvement of key local stakeholders on the study team and broad outreach across the region in the form of community events and focus groups, perspectives are limited to the individuals that participated and may not represent the entire region. By employing multiple modalities of involvement, the Hearing Norton Sound study team attempted to mitigate these limitations. In particular, the inclusion of one-time community events and focus groups open to the public allowed us to offer a level of involvement which posed a lesser time commitment for participants.
In some focus groups, certain topics of discussion generated substantial conversation and constructive feedback, but in others, responses to the facilitators’ questions were less robust. The large size of some focus groups may have contributed to this limitation. Additional factors, such as competing priorities in participants’ daily lives or unfamiliarity with providing feedback on research design could have also contributed. These factors compound barriers that have been identified elsewhere in the literature on engagement with Alaska Native communities, such as difficulties communicating with remote and distinct communities across vast geographical regions, and distrust of research due to previous negative experiences [21]. To increase participation, the Communications Outreach Specialist and Lead Parent Stakeholder, who are from the region, moderated the focus groups alongside the local Lead Audiology Stakeholder and Lead Hospital Administration Stakeholder, and iteratively adjusted language around certain questions. To address potential discomfort around research, focus group moderators took time at the beginning of each event to explain the importance and intentions of community involvement in research and the value of feedback, experiences, and insight of all types in informing the research project.
Lastly, it is important to acknowledge the potentially conflicting role of a local stakeholder who is also rooted in the research process. However, we found this to be a strength through which the study was grounded in local culture and perspectives. In particular, the Lead Audiology Stakeholder was well-versed both in the local environment and also research methodology. This facilitated effective communication between the ‘lay’ individuals on the team and the academic scientists.
Conclusions
Teamwork and iterative community involvement influenced the design of the Hearing Norton Sound trial at numerous key decision points and facilitated listening to community members through both one-time participation and continuous involvement. The authenticity of stakeholders’ feedback relied on their positionality within their respective sectors, and their stake in the belief that the research would provide a foundation for better hearing services for children in rural Alaska Native communities. Hearing Norton Sound offers an example of multifaceted stakeholder involvement in study design that provides an example for future research conducted within Alaska Native communities.
Supplementary information
Supplementary information accompanies this paper at https://​doi.​org/​10.​1186/​s40900-020-00235-0.
Acknowledgements
We would like to thank the Bering Strait communities at the core of this research project, and to particularly thank every community member who facilitated or participated in the engagement processes described within this paper. We would also like to thank Phil Hofstetter, John Kokesh, Patty Vink, Jessie Towarak, and Laureli Ivanoff, who served as key stakeholders and provided countless hours of guidance and insight crucial to the success of this study.

Authors’ contributions
SKR conceived, led, and supervised the study, analyses, and writing. SMI assisted with the study, led analyses and writing. JJG conceived, assisted with the study, analyses, and writing. HEP assisted with analyses and writing. PI conceived and assisted with the study, analyses, and writing. SR assisted with the study, analyses, and writing. CDJ assisted with the study and analyses. AR assisted with the study and analyses. AL conceived and assisted with the study and analyses. NYW assisted with the study, analyses, and writing. SDE conceived, led, and supervised the study, analyses, and writing. The author(s) read and approved the final manuscript.

Funding
This project was supported by the Patient Centered Outcomes Research Institute (PCORI; AD-1602-34571). PCORI is a mechanism that funds studies that improve outcomes important to patients and prioritizes studies that facilitate patients and stakeholders making better-informed healthcare choices. While PCORI did not have a direct role in the design, analysis, and interpretation of data or writing of the manuscript, it did prioritize and support the community engagement described within.

Availability of data and materials
The datasets (qualitative transcripts and notes) analyzed during the current study are not publicly available due to potential compromise in individual and community privacy but are available from the corresponding author on reasonable request and with approval from the institutional review boards of Alaska Area and Norton Sound prior to release of any de-identified or limited datasets.

Ethics approval and consent to participate
The protocol for this trial was reviewed and approved by the following Institutional Review Boards: Alaska Area, Norton Sound Health Corporation, and Duke University. Written informed consent was obtained from all focus group participants prior to participation.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


References
	1.
Wake M, Hughes EK, Poulakis Z, Collins C, Rickards FW. Outcomes of children with mild-profound congenital hearing loss at 7 to 8 years: a population study. Ear Hear. 2004;25(1):1–8.

	2.
Järvelin MR, Mäki-Torkko E, Sorri MJ, Rantakallio PT. Effect of hearing impairment on educational outcomes and employment up to the age of 25 years in northern Finland. Br J Audiol. 1997;31(3):165–75.

	3.
Bess FH, Dodd-Murphy J, Parker RA. Children with minimal sensorineural hearing loss: prevalence, educational performance, and functional status. Ear Hear. 1998;19(5):339–54.

	4.
Emmett SD, Francis HW. The socioeconomic impact of hearing loss in U.S. adults. Otol Neurotol. 2015;36(3):545–50.

	5.
Jung D, Bhattacharyya N. Association of hearing loss with decreased employment and income among adults in the United States. Ann Otol Rhinol Laryngol. 2012;121(12):771–5.

	6.
Umansky AM, Jeffe DB, Lieu JE. The HEAR-QL: quality of life questionnaire for children with hearing loss. J Am Acad Audiol. 2011;22(10):644–53.

	7.
Singleton RJ, Holman RC, Plant R, et al. Trends in otitis media and myringtomy with tube placement among American Indian/Alaska native children and the US general population of children. Pediatr Infect Dis J. 2009;28(2):102–7.

	8.
Reed D, Struve S, Maynard JE. Otitis media and hearing deficiency among Eskimo children: a cohort study. Am J Public Health Nations Health. 1967;57(9):1657–62.

	9.
Smith DF, Boss EF. Racial/ethnic and socioeconomic disparities in the prevalence and treatment of otitis media in children in the United States. Laryngoscope. 2010;120(11):2306–12.

	10.
Emmett SD, Robler SK, Wang NY, Labrique A, Gallo JJ, Hofstetter P. Hearing Norton Sound: a community randomised trial protocol to address childhood hearing loss in rural Alaska. BMJ Open. 2019;9(1):e023078.

	11.
Emmett SD, Robler SK, Gallo JJ, Wang NY, Labrique A, Hofstetter P. Hearing Norton Sound: mixed methods protocol of a community randomised trial to address childhood hearing loss in rural Alaska. BMJ Open. 2019;9(1):e023081.

	12.
Overview of the Alaska Community Health Aide Program. 2005:1–8. Available at: http://​www.​akchap.​org/​resources/​chap_​library/​Referral_​Physician/​CHAM_​CHAP_​Overview.​pdf. Accessed 29 Mar 2020.

	13.
Golnick C, Assay E, Provost E, et al. Innovative primary care delivery in rural Alaska: a review of patient encounters seen by community health aides. Int J Circumpolar Health. 2012;71:18543.

	14.
Patricoski C, Kokesh J, Ferguson A, et al. A comparison of in-person examination and video otoscope imaging for tympanostomy tube follow-up. Telemed J E Health. 2003;9(4):331–44.

	15.
Kokesh J, Ferguson A, Patricoski C. Digital images for postsurgical follow-up of tympanostomy tubes in remote Alaska. Otolaryngol Head Neck Surg. 2008;139(1):87–93.

	16.
Kokesh J, Ferguson A, Patricoski C, LeMaster B. Traveling an audiologist to provide otolaryngology care using store-and-forward telemedicine. Telemed J E Health. 2009;15(8):758–63.

	17.
Alaska Statutes 2015. Available at http://​www.​legis.​state.​ak.​us/​basis/​statutes.​asp#14.​30.​127. Accessed 13 Nov 2019.

	18.
INVOLVE. What is public involvement in research? National Institute for Health Research. https://​www.​invo.​org.​uk/​find-out-more/​what-is-public-involvement-in-research-2/​. Accessed 18 May 2020.

	19.
Staley K. Exploring impact: public involvement in NHS, public health and social care research. Eastleigh: INVOLVE; 2009.

	20.
O'Cathain A, Thomas KJ, Drabble SJ, Rudolph A, Goode J, Hewison J. Maximising the value of combining qualitative research and randomised controlled trials in health research: the QUAlitative Research in Trials (QUART) study--a mixed methods study. Health Technol Assess. 2014;18(38):1–197 v-vi.

	21.
Dillard DA, Caindec K, Dirks LG, Hiratsuka VY. Challenges in engaging and disseminating health research results among Alaska Native and American Indian people in Southcentral Alaska. Am Indian Alsk Native Ment Health Res. 2018;25(1):3–18.

	22.
Morton Ninomiya ME, Pollock NJ. Reconciling community-based indigenous research and academic practices: knowing principles is not always enough. Soc Sci Med. 2017;172:28–36.

	23.
Jones J, Cunsolo A, Harper SL. Who is research serving? A systematic realist review of circumpolar environment-related indigenous health literature. PLoS One. 2018;13(5):e0196090.

	24.
McElfish PA, Ayers BL, Felix HC, et al. How stakeholder engagement influenced a randomized comparative effectiveness trial testing two Diabetes Prevention Program interventions in a Marshallese Pacific Islander Community. J Transl Med. 2019;17(1):42.

	25.
Wesche S, Schuster R, Tobin P, et al. Community-based health research led by the Vuntut Gwitchin First Nation. Int J Circumpolar Health. 2011;70(4):396–406.

	26.
Staniszewska S, Brett J, Simera I, et al. GRIPP2 reporting checklists: tools to improve reporting of patient and public involvement in research. Res Involv Engagem. 2017;3:13.

	27.
Tindana PO, Singh JA, Tracy CS, et al. Grand challenges in global health: community engagement in research in developing countries. PLoS Med. 2007;4(9):e273.

	28.
Israel BA, Schulz AJ, Parker EA, Becker AB. Review of community-based research: assessing partnership approaches to improve public health. Annu Rev Public Health. 1998;19:173–202.

	29.
Glaser BG, Strauss AL. The discovery of grounded theory: strategies for qualitative research. Chicago: Aldine Publishing; 1967.

	30.
Boeije H. A purposeful approach to the constant comparative method in the analysis of qualitative interviews. Qual Quant. 2002;36(4):391–409.

	31.
Gorga MP, Neely ST, Ohlrich B, Hoover B, Redner J, Peters J. From laboratory to clinic: a large scale study of distortion product otoacoustic emissions in ears with normal hearing and ears with hearing loss. Ear Hear. 1997;18(6):440–55.

	32.
Bulkow LR, Singleton RJ, DeByle C, et al. Risk factors for hospitalization with lower respiratory tract infections in children in rural Alaska. Pediatrics. 2012;129(5):e1220–7.

	33.
Smith LT. Decolonizing methodologies: research and indigenous peoples; 1999.

	34.
Smith H. An Alaska Native leader’s views on health research. Int J Circumpolar Health. 2013;72(suppl. 1):108–12. https://​doi.​org/​10.​3402/​ijch.​v72i0.​22447.

	35.
Bull JR. Research with Aboriginal peoples: authentic relationships as a precursor to ethical research. J Empir Res Hum Res Ethics. 2010;5(4):13–22.

	36.
Martin WH, Sobel JL, Griest SE, Howarth LC, Becker TM. Program sustainability: hearing loss and tinnitus prevention in American Indian communities. Am J Prev Med. 2017;52(3 Suppl 3):S268–70.

	37.
Hiratsuka VY, Beans JA, Dirks LG, Avey JP, Caindec K, Dillard DA. Alaska Native Health Research forum: perspectives on disseminating research findings. Am Indian Alsk Native Ment Health Res. 2018;25(1):30–41.

	38.
MacQueen KM, Bhan A, Frohlich J, Holzer J, Sugarman J, Ethics Working Group of the HIVPTN. Evaluating community engagement in global health research: the need for metrics. BMC Med Ethics. 2015;16:44.



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


OEBPS/images/40900_2020_235_Fig1_HTML.png
Shaktoolik

Una a‘klee s

1 { IChael_ pot
‘Stebbins






OEBPS/navigation.xhtml

    
      Contents


      
        		Hearing Norton Sound: community involvement in the design of a mixed methods community randomized trial in 15 Alaska Native communities


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/40900_2020_235_Fig2_HTML.png
ene-time participation

and engagement

HEALTH SYSTEM COMMUNITY SCHOOL SYSTEM

e 0 e Children e Special Education
el s < Teachers
Community Health e Community o District and Yillage-
Aides/Practitioners Membo lewel Administrators

e

-
c
[
E
S ALASKA
H Sc_'rEENA";\':'C STAKEHOLDER
r TEAM
(<]
=]
£
£
c
o
(%]
contributed to

COMMUNITY RANDOMIZED TRIAL DESIGN






OEBPS/css/sidebar.gif





