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1 | INTRODUCTION

Childhood hearing loss adversely affects school performance, family

dynamics and relationships, and vocational opportunities.1–5 The

prevalence of childhood hearing loss is thought to be disproportion-

ately higher in rural Alaska, where the population is primarily Alaska

Native, compared with the general U.S. child population.6–8 Alaska

Native children have a higher rate of ear infections, and the majority

of hearing loss in rural Alaska is infection related.6 However, hearing-

related quality of life (QOL) has not been assessed in this population.

The goal of QOL assessment tools is to quantify the relationship

between a disease process and a person's subjective experience.9

Such assessment is one of the first steps needed to determine func-

tional impact of a condition, and, if an intervention needs to be made,

to assess the impact of an intervention. The Hearing Environments

and Reflection on Quality of Life (HEAR-QL) questionnaire is the only

validated tool to assess hearing-related quality of life in children10 and

adolescents.11 HEAR-QL quantifies responses on a scale of almost

always (0) to never (4) to estimate the impact of hearing loss on qual-

ity of life, assessing areas of communication related to environment,

social activity, school difficulties, and feelings.

The child HEAR-QL was developed and validated in an English-

speaking, mostly white, school-aged population in Missouri,10 while

the adolescent HEAR-QL was validated in a population of teens from

mostly white, middle-to-higher income families, with highly educated

parents.11 An important aspect of cross-cultural research is creating

tools and solutions that are culturally relevant and applicable across

populations. Thus, there is a need to assess the cultural relevance and

generalizability of this tool in evaluating hearing-related QOL in rural

Alaska.

The primary objective of this study was to characterize the rela-

tionship between HEAR-QL scores and hearing loss in a rural Alaska

population. This includes a regional addendum developed through

community feedback to more accurately reflect the environment and

context of rural Alaska that was appended to the end of each of the

HEAR-QL questionnaires. We hypothesized that if the HEAR-QL tool

accurately quantifies the subjective experience of children with hear-

ing loss, reported QOL will be lower than that of children without

hearing loss. This relationship was observed for both HEAR-QL tools

in the populations in which they were validated. Further, we expected

to observe an inverse relationship between HEAR-QL score and pure

tone average (PTA)—a continuous measure of hearing loss severity.

The absence of such a relationship may be evidence that a different

tool is needed to assess hearing-related quality of life in this

population.

A secondary objective of this study was to characterize the rela-

tionship between HEAR-QL scores and middle ear disease. We are

unaware of any study that has used HEAR-QL to examine the effect

of infection-related hearing loss on QOL. Due to the unusually high

burden of ear infections in this population, we examined the degree

to which the subjective experience of children or adolescents with

middle ear disease may differ from those with and without hearing

loss, and thus whether this tool could be used to assess the impact of

future interventional strategies to treat middle ear disease in this pop-

ulation. We hypothesized that children and adolescents with middle

ear disease would experience diminished hearing-related QOL com-

pared with those without middle ear disease, and that children with

both hearing loss and middle ear disease would experience the lowest

quality of life.

2 | MATERIALS AND METHODS

2.1 | Study overview

Hearing Norton Sound was a mixed-method community randomized

trial evaluating a new hearing screening and telemedicine referral

pathway in 15 communities in the Norton Sound region of Northwest

Alaska. Full details of the trial and qualitative components are avail-

able elsewhere.12–14



time of completion and de-identified prior to storage. For the child

HEAR-QL, questions were read to each participant if reading assis-

tance was required.

2.3 | Audiometric assessment

An audiometric assessment was performed on all enrolled students

present on hearing screening day. Air conduction pure-tone audi-

ometry was performed with a validated and calibrated tablet audi-

ometer (SHOEBOX Audiometry Pro, SHOEBOX, Ltd, Canada),

using supraural headphones at 0.5, 1, 2, 3, and 4 kHz bilaterally.

Digital otoscopy was obtained using a USB digital otoscope

(Otocam, Otometrics, Denmark) and used to determine presence

of pathology at the discretion of the audiologist. Tympanometry

was performed using a Bluetooth digital tympanometer (Otoflex

100, Otometrics, Denmark). Presence of middle ear disease was

determined by Type B (flat) or Type C tympanogram (< �200 daPa)

or positive finding on otoscopy. Hearing loss was defined as a PTA

>25 dB (0.5, 1, 2, and 4 kHz) in either ear. PTA of 26–40 dB was

categorized as mild hearing loss, and PTA > 40 was categorized as

moderate or worse. Audiometric assessment was performed on

the same day as HEAR-QL administration.

2.4 | Statistical analysis

The study was conducted over 2 years, and participants could have







The expected negative association between hearing loss and

HEAR-QL observed for adolescents aligns with other studies, which

found an inverse relationship between degree of hearing loss and

HEAR-QL score in adolescents.15,16 However, despite this association,

the adolescent HEAR-QL scores in this study exhibited significant var-

iability not explained by the PTA.

We found weaker evidence that the child HEAR-QL is associ-

ated with degree of hearing loss in Alaska Native children. We

observed a trend of decreasing median QOL scores with increased



loss score lower on the child HEAR-QL than their peers with nor-

mal hearing.10

Interestingly, we found that this tool distinguished children and

adolescents with and without middle ear disease. While this tool has

not previously been used to evaluate QOL in those with middle ear
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