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Abstract

Background: With the aging of society, the prevalence of hearing loss (HL) isincreasing. Currently, approximately 5% of the
global population has HL, and this number is projected to reach 7 million by 2050. Although hearing aids (HAS) are the primary
treatment for HL, their useislimited by barriers such ashigh costs and socia stigma. To addressthese limitations, over-the-counter
(OTC) HAs have been introduced, but their effectiveness and drawbacks require further investigation.

Objective: This study aims to conduct a noninferiority randomized controlled trial comparing OTC HAs with traditional HAs
to assess the clinical effectiveness of OTC HAS.

Methods: We designed a noninferiority randomized controlled trial comparing OTC HAs and traditional HAs in adults with
mild-to-moderate HL. A total of 64 participants (32 per group) will be recruited. Randomization will be performed using block
randomization (block sizes of 2 or 4) with an equal allocation ratio. The study will include 2 types of HAs. an OTC HA (Jabra
Enhance Pro) and a traditional HA (LiNX Quattro LE561-DRW) by GN ReSound A/S. OTC HAs will be self-fitted using a
smartphone app, whiletraditional HAswill befitted by alicensed audiologist using the National Acoustics L aboratories-Non-Linear
Prescription, second generation. Assessments, including functional gain, real-ear measurement, speech audiometry, and
guestionnaires, will be conducted at 6-month intervals over the course of 3 visits. Statistical analysiswill compare the 2 outcomes,
focusing on functional gain, to determine noninferiority.

Results: Thisstudy isscheduled to begin in August 2024 and has not yet recruited any participants. The study will be conducted
over 2 years, from August 2024 to July 2026. Each participant will have 2 follow-up visits at 6-month intervals, making the total
follow-up period 1 year.

Conclusions: Since 2022, the introduction of OTC HAs has revol utionized access to these devices. Researchers, clinicians, and
the general public are keen to evaluate the clinical effectiveness of OTC HAs, as more individuals will likely use them for HL.
This increased usage will provide valuable real-world data to understand the benefits and limitations of OTC HAs. Monitoring
the outcomes and user feedback will provide insights into their effectiveness and impact on hearing rehabilitation.

International Registered Report Identifier (IRRID): PRR1-10.2196/59894

(JMIR Res Protoc 2024;13:€59894) doi: 10.2196/59894

https://www.researchprotocols.org/2024/1/e59894 JMIR Res Protoc 2024 | vol. 13| €59894 | p. 1
(page number not for citation purposes)


mailto:moonij@skku.edu
http://dx.doi.org/10.2196/59894
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

KEYWORDS

Kimet al

hearing aids; over-the-counter hearing aids; correction of hearing impairment; randomized controlled trial; evidence-based

medicine; hearing loss; aging; hearing sensitivity; mobile phone

Introduction

Background

As society undergoes a rapid transition toward an aging
population, the prevalence of hearing loss (HL) is significantly
increasing. According to the World Health Organization,
approximately 5% of the global population (4.3 million
individuals) currently has HL, and this number is projected to
reach 7 million by 2050 [1]. One of thereasons HL has attracted
attention recently isdueto its association asthe most modifiable
risk factor for dementia [2]. Therefore, proactive hearing
rehabilitation is crucial.

Hearing aids (HAS) serve as the first-line management for
patientswith HL. However, severa barriers can prevent people
from using HAs. These barriers include economic limitations
such as high costs (ranging from US $3000 to US $6000 a pair),
limited insurance coverage, and socia stigma[3-6]. Asevidence
of these barriers, one study demonstrated that the rate of
purchasing HAs among individuals with HL was 17.4%,
whereas the use rate was merely 12.6% [7].

In an effort to increase accessibility to HAs, the US Food and
Drug Administration (FDA) has recently created a regulatory
category for over-the-counter (OTC) HAs. These are classified
as a type of medica device that can be purchased without
requiring a prescription or consultation with licensed hearing
health care professionals (HHPs) [8]. Unlike traditional HAS,
OTC HAs are specifically designed for adult patients with
mild-to-moderate HL. The introduction of OTC HAs is
anticipated to broaden access to affordable hearing care for
millions of patients who currently have HL but are not
adequately served by the traditional HA market.

The market for OTC HAs has been expanding rapidly. However,
due to the recent FDA approval, empirical research is not
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available regarding their clinical effectiveness. Furthermore,
OTC HAs come with multiple disadvantages that require
thorough validation. One prominent drawback is that patients
are responsible for fitting the HAs themselves, potentially
leading to reduced accuracy in amplification [9]. In addition,
the predominant older adult population, who may lack technical
proficiency, may encounter difficultiesin operating OTC HAs.
Consequently, thereisaneed for studiesamed at demonstrating
that OTC HAs are not inferior to traditional HAS.

To addressthis, we aim to conduct a noninferiority randomized
controlled trial (RCT) comparing OTC HAs with traditional
HAs. We hypothesize that OTC HAs will demonstrate
noninferiority when compared with traditional HAs.

Objectives

The primary objective of this study isto compare the effects of
OTCHAsand traditional HAs on patientswith HL. The primary
outcome of interest is functional gain at the conclusion of a
l-year intervention period. Secondary objectives include
assessing theimpact of OTC HAsand traditional HAs on speech
audiometry in both quiet and noisy environments, conducting
real-ear measurement (REM), and administering questionnaires
to gather additional information.

Methods

Study Design and Setting

In this noninferiority RCT, patients will be randomly assigned
to 2 groups. The study will take place at a tertiary hospital in
South Korea, serving as a single center for the research. The
protocol for this study follows the guidelines outlined in the
Standard Protocol 1tems Recommendations for | nterventional
Trials statement [10] (Figure 1).
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Figure 1. Consolidated Standards of Reporting Trials (CONSORT) diagram. HA: hearing aid; OTC: over-the-counter; PTA: pure-tone audiometry;

REM: rea-ear measurement; WRS: word recognition score.
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Study Population

To be eligible for this study, participants must meet specific
inclusion and exclusion criteria (Textbox 1).
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Textbox 1. Inclusion and exclusion criteria.
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Inclusion criteria
«  Voluntary willingness and ability to participate
o Aged 18 yearsor older

«  Proficiency in the Korean language

«  Hearing threshold ranging from 26 dB to 55 dB (indicating mild-to-moderate hearing loss) based on the average of 4 frequencies (0.5, 1, 2, and

4 kHz) in both ears

«  Absence of significant abnormalitiesin the outer ear and middle ear as determined by otoscopy

«  TypeA tympanogram

«  Noprevious history of sudden hearing loss

Exclusion criteria
«  Mental incapacity to participate in this study
«  Previoususe of hearing aids

«  Absence of outer or middle ear diseases

Sample Size

The number of participantsfor this study was determined using
G*Power (version 3.1.9.4) software (Institute for Experimental
Psychology). The estimated sample size was based on the
findings of a previous study [11]. The calculated total sample
size was 56 participants, considering an effect size (Cohen d)
of 0.9, an error probability of .05, and a power (1— error
probability) of .95. Therefore, considering an attrition rate of
15%, a total of 64 participants will be recruited, with 32
participants allocated to each group.

Recruitment

Announcements regarding the study will be disseminated
through hearing-related support groups, audiology organizations,
newsl etters (daily newspapers, magazines, etc), hearing clinics
of primary and secondary hospitals, otorhinolaryngology
outpatient clinics of a tertiary hospital, and socia media
platforms (Facebook [Meta], Instagram [Meta], X [formerly
known as Twitter], etc). Individuals who express interest will
receive information and undergo a screening test. If they mest
theinclusion criteria, they will be enrolled in this study.

Assignment to I ntervention Groups

After inclusion, the patients will be randomly assigned to 1 of
2 intervention groups: OTC HAs or ftraditional HAs.
Randomization will be performed electronicaly using R
software (R Core Team) with block randomization and an equal
alocation ratio of 1:1. The block sizes will be 2 and 4. The
researcherswill remain blinded to the randomization sequence.
However, due to the nature of theintervention, itisnot possible
to blind the participants and care providers to their assigned
group.

Data Collection Methods

The results will be recorded on paper and then transferred to a
Microsoft Excel document for data entry. These files will be
stored as electronic records for archiving purposes.
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Data M anagement

The data will be securely stored on a designated server and
access will be strictly controlled and limited to authorized
personnel authorized by the institutional review board (IRB).
Only individual swith explicit permission will have the authority
to manage and access the recorded data.

Statistical Analysis

In the descriptive analysis, continuous data will be presented
using means or medians, depending on their normality.
Categorical datawill be quantitatively presented, including the
number and percentage for each variable. For primary and
secondary outcome variables, if the normality assumption is
met, repeated measurements of analysis of variance will be
conducted. If the normality assumption isnot met, the Friedman
test will be used. Independent variables will be types of HAs
and time, while the dependent variables will be outcome
variables. Post hoc analysis using Bonferroni correction will be
conducted for significant variables. If there is no significant
difference in the primary outcome of functional gain between
the 2 HAs, it will be considered noninferior.

Interventions

The study involves 2 types of HAs: (1) an OTC HA (Jabra
Enhance Pro; GN ReSound A/S) and (2) atraditional HA (LINX
Quattro LE561-DRW; GN ReSound A/S). Both HAs used in
the study are receiver-in-cana type devices and are
manufactured by the same company. The OTC HAs will be
fitted by the patients themselves following the manufacturer’s
guidelines through a dedicated smartphone app. On the other
hand, the traditional HAswill befitted by alicensed audiol ogist
using the Nationa Acoustics Laboratories-Non-Linear
prescription, second generation (NAL-NL2). All HA settings,
such as noise reduction, directionality, and feedback
cancellation, will be set to their default values.

Outcome M easur ements

The participantswill be screened using otoscopy, tympanometry,
PTA, and WRS at thefirst visit (baseline). The participantswho
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pass the screening tests will undergo main tests, including
functional gain, REM, speech audiometry, and questionnaires
at every visit.

Screening Tests

PTA Assessment

PTA will be conducted to determine participants hearing
sensitivity. PTA will be conducted using an audiometer (GSI
Audio Star audiometer; Grason-Stadler Inc) with TDH-39
headphones in a double-walled soundproof booth. PTA
measurements will be performed in each ear at 0.25 kHz and 8
kHz frequencies following standard procedures [12]. The
participants will respond by pressing a button each time they
hear the tone. A total of 4 frequency averages (0.5, 1, 2, and 4
kHz) will be calculated.

WRS Assessment

WRS provides insight into the participants ability to
discriminate speech sounds. In this study, WRSwill be measured
using the same audiometer used for PTA with the TDH-39
headphone in a double-walled soundproof booth. A compact
disc player (Yamaha TSX-B232; Yamaha Corporation) will be
connected to the audiometer. A total of 25 monosyllabic words
[13] at the most comfortable level will be presented. The
participants will be asked to repeat the word back to the tester.
Percentage-correct scores will be calculated for scoring.

Otoscopy

Otoscopy (mini 3000 F.O.; HEINE Optotechnik GMbH and
Co) will be used to visually examine structures of the external
ear canal, tympanic membrane, and middle ear. The audiol ogists
will insert the cone of the otoscope into the participants' ear
canal.

Tympanometry

Tympanometry is an objective, physiological measurement of
acoustic admittance of the middle ear as a function of air
pressure in a seded ear cana. A tympanometry will be
conducted with a tympanometer (Titan; Interacoustics A/S).
The audiologist will insert the probe tip into the participants
ear canal to measure the air pressure produced by the
tympanometer. The tympanogram will illustrate positive and
negative variationsin air pressure.

Main Tests

Functional gain

Functional gain will be measured by comparing the hearing
thresholdsat predetermined frequencies before and after wearing
the HAs in a double-walled soundproof booth. The functional
gain is theoretically equivalent to the real-ear insertion gain
measured through REM. By comparing the functional gain at
each frequency with the fitting formula for HA, we can
determine the appropriateness of the HA fitting.

Speech Audiometry

In quiet conditions, a different list from the Korean standard
monosyllabic word lists for adults [13] used in WRS will be
used. Thetesting will be conducted in afreefield sound, where
25 target monosyllabic words will be presented at alevel of 50
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dB HL. The participantswill be instructed to repeat the words.
The presentation of thetarget soundswill be positioned 1 meter
away from the participant, facing them directly (0°). The
percentage of correct responses will be compared before and
after wearing HAs. In noisy conditions, the Korean version of
the Hearing In Noise Test (K-HINT) will be used [14]. The
K-HINT presents speech spectrum noise from front and | ateral
speakers. For each condition, the noise level is set to 65 dBA,
while the speech level is adjusted to measure the reception
threshold for speech (RTS). The RTS is determined by
measuring the signal-to-noise ratio at which target sentences
are perceived correctly 50% of thetime. RTS will be compared
before and after wearing HAs.

REM Assessment

Wewill usethe Aurical FreeFit device (Natus) for REM. After
fitting the HAs on the patient, aprobe tube will beinserted near
the tympanic membrane within aproximity of 6 mm. The REM
process involves entering the PTA results into the REM
software, selecting the fitting formula (NAL-NL2), and
comparing the target gain derived from thefitting formulawith
the real-ear insertion gain obtained from the REM. During the
measurements, participants will hear the stimulus sound from
a speaker placed 1 meter away at 0° azimuth. The stimulus
sound used will be an Inter Speech Test Signal presented at an
intensity of 65 dB SPL, which is comparable with the average
level of conversational speech.

Questionnaires

The Korean version of the Abbreviated Profile of Hearing Aid
Benefit (K-APHAB) consists of atotal of 24 itemsdivided into
4 subscales of ease of communication, reverberation,
background noise, and aversivenessto measure HL in everyday
situations. For each item, a 7-point Likert scale is used
(always=1 [99%]; never=7 [1%]). The benefit of the HA will
be calculated as unaided scores minus aided scores [15]. The
Korean version of the international outcome inventory for
hearing aids (K-10I-HA) is composed of 7 questions designed
to subjectively evaluate the performance of HAs solely based
on daily use, benefit, residual activity, satisfaction, residual
participation restrictions, impact on others, and quality of life.
Each item is rated on a 5-point scale, with higher scores
indicating greater benefit. The total score ranges from 0 to 35
points[16].

Participant Timeline

All participants will undergo in-person assessments over the
course of 3 visits conducted at 6-month intervals. During the
first visit, the participants will be screened and randomly
assigned to 1 of 2 groups: OTC HAs and traditional HAs. Each
HA will be fitted according to the guidelines described in the
“Interventions” section before conducting the main tests.
Subsequently, the participants will undergo main tests and be
instructed to use the HA for at least 6 hours daily throughout
the intervention period. After 6 months, the participants will
return to the clinic for assessments using the same tests from
the first visit as an intermediate evaluation. During the final
visit (after 6 months), the participants will undergo the same
evaluations as during the second visit and return the HAs. If
participants experience any discomfort or issueswith HA usage
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clinic at any time for adjustments (Table 1).

QOutcomes Screening and baseline After 6 months After 1 year
Study consent O _a —
Screening tests
PTAP O — —
WRS® O — —
Otoscopy — —
Tympanometry ad — —
HAY provision and fitting 0 o -
Main tests
Functional gain d O O
Speech audiometry
Quiet
Noisy (K-HINT®) 0 0
REM' O u O
Questionnaires
K-APHABY O o O
K-1OI-HAM a o a
HA return — — ad
3ot applicable.

bpTA: pure-tone audiometry.

“WRS: word recognition score.

dHA: hearing aid.

€K -HINT: Korean version of the Hearing In Noise Test.
REM: real-ear measurement.

9K-APHAB: Korean version of the Abbreviated Profile of Hearing Aid Benéfit.
PK-101-HA: Korean version of the International Outcome Inventory for Hearing Aids.

Ethical Consider ations

The study will be conducted in accordance with the principles
outlined in the Declaration of Helsinki. Furthermore, it has
received approval from the Institutional Review Board (IRB)
of Samsung Medical Center (IRB 2023-04-149). Informed
consent must be obtained prior to any clinical trial-related
activities. Before participants join the clinical trial, the
researcher will explainthetrial processtothem, obtain asigned
consent form, and provide a copy of the consent form to the
participants. Participation in the trial is voluntary, and consent
can be withdrawn at any time.

To ensure privacy and confidentiality, no personally identifiable
information will be recorded in any documents where trial
results are documented, and participant identification will be
coded. Screening numbers will be assigned sequentialy as
OTC_01, 02, etc, and documentslinking the code to participant
identities will be attached to the researcher’s file and stored in
alocked cabinet. All clinical trial data collected and stored at
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the research institution may be kept for up to three years after
thetrial concludes.

If participants agree to take part in the study, they will not incur
any costs for the tests conducted as part of the trial; however,
they will be responsible for hospital admission fees, any tests
unrelated to the trial, and consultation fees. The trial involves
three visits in total, and participants will receive $50 for
transportation costs at each visit. However, if a participant does
not meet the inclusion criteria, drops out, or withdraws from
thetrial, transportation costs will not be provided.

Results

This study is scheduled to begin in August 2024. The trid is
currently in the recruitment phase after receiving IRB approval;
however, no patients have been enrolled yet. The study will be
conducted over 2 years, from August 2024 to July 2026. Each
participant will have 2 follow-up visits at 6-month intervals,
making the total follow-up period 1 year.
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Discussion

Expected Findings

The purpose of this study is to conduct a noninferiority RCT
comparing OTC HAswith traditional HAsto assesstheclinical
effectiveness of OTC HAs. The expected findings of the study
arethat OTC HAswill demonstrate noninferiority to traditional
HAsintermsof functional gain. Thismeansthat OTC HAswill
provide similar performanceto traditional HAs. Recent research
has focused on the clinical effectiveness of personal sound
amplification products; however, thereis still alack of studies
on the clinica effectiveness of OTC HAS, as they have only
recently been introduced. To the best of our knowledge, this
study is the first to investigate and potentially confirm the
noninferiority of OTC HAs compared with traditional HAs.
These findings could have significant implications for the
accessibility and affordability of HAs, providing more options
for individuals with HL.

Strength and Limitations

The strengths of this study include its innovative approach,
being thefirst to conduct anoninferiority RCT comparing OTC
HAs with traditional HAS, thus addressing a significant gap in
the existing literature. The clinical relevance is noteworthy, as
assessing the clinical effectiveness of OTC HAs provides
valuable insights that could influence clinical practice and
policymaking. Furthermore, the findings from this study could
have substantial implications for the accessibility and
affordability of HAs, potentialy offering more affordable
options for individuals with HL. The study uses rigorous RCT
methodology to ensurereliable and valid results, enhancing the
credibility of the findings. Finally, the study’s timeliness is
significant, as OTC HAs have only recently been introduced,
and this research addresses a current need for evidence on their
clinical effectiveness.

Acknowledgments
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The limitations of this study include a short-term focus, as it
may primarily address short-term outcomes, potentially
overlooking longer-term effectiveness and user satisfaction with
OTC HAs. In addition, the generalizability of results may be
limited to specific populations and settings and may not extend
toall individualswith HL or different health care systems. There
isalso arisk of potential bias, aswith any RCT, where selection
bias or other unforeseen biases could affect the results.
Furthermore, technological variability inthe OTC HAsavailable
on the market could influence the outcomes, making it
challenging to generalizefindingsacrossall OTC HAs. Finally,
the study’s scope may be limited, as it may not address all
potential factors influencing the effectiveness of HAS, such as
user preferences, ease of use, or long-term adherence to using
the devices.

Conclusions

Since 2022, the introduction of OTC HAs has brought
significant developments in the field. The availability of OTC
HAs hasresulted in anotable shift in how patientswith HL can
access and obtain these devices. With OTC HAs now being
sold directly to consumers without the need for a prescription
from HHPs, there is growing anticipation and curiosity
surrounding their clinical effectiveness. Researchers, clinicians,
and the general public are keen to explore the extent to which
these devices can provide meaningful improvementsin hearing
ability and overall quality of life. Asaresult, thereisaprevious
demand for studiesto evaluate the clinical effectivenessof OTC
HAs. With thewider availability and accessibility of OTC HAS,
it is anticipated that more individuals will be inclined to try
these devicesasapotentia solution for their HL. Theincreased
usage will likely contribute to a wealth of real-world data and
experiences that can be analyzed to further understand the
benefits and limitations of OTC HAs. Researchers and HHPs
will closely monitor the outcomes and feedback from users to
gaininsightsinto the effectiveness, user satisfaction, and overall
impact of OTC HAs on hearing rehabilitation.

Thisresearch was supported by agrant from the Patient-Centered Clinical Research Co-ordinating Centre funded by the Ministry
of Health and Welfare, Republic of Korea (grants HI19C0481 and HC19C0128).

Data Availability

Data sharing is not applicable to this article as no datasets were generated or analyzed during this study.

Authors Contributions

GYK, MJ, YSC, and IIM managed the conceptualization of the study, methodology, and writing—original draft, review and

editing. 1IM performed funding acquisition.

Conflictsof Interest
None declared.

References

1. Deafness and hearing loss. World Health Organization. URL : https.//www.who.int/news-room/fact-sheets/detail/

deafness-and-hearing-loss [accessed 2024-03-01]

https://www.researchprotocol s.org/2024/1/e59894

JIMIR Res Protoc 2024 | vol. 13| €59894 | p. 7
(page number not for citation purposes)


https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss
https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kimet d

2.

10.

11.

12.

13.

14.

15.

16.

Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, Banerjee S, et al. Dementia prevention, intervention, and care:
2020 report of the Lancet Commission. Lancet. 2020;396(10248):413-446. [FREE Full text] [doi:
10.1016/S0140-6736(20)30367-6] [Medline: 32738937]

Windmill IM. The financing of hearing care: what we can learn from marketrak 2022. Semin Hear. 2022;43(4):339-347.
[FREE Full text] [doi: 10.1055/s-0042-1758400] [Medline: 36466560]

VaenteM, Amlani AM. Cost asabarrier for hearing aid adoption. JAMA Otolaryngol Head Neck Surg. 2017;143(7):647-648.
[doi: 10.1001/jamaot0.2017.0245] [Medline: 28520884]

Kim G, Cho YS, Byun HM, Seol HY, Lim J, Park JG, et a. Factors influencing hearing aid satisfaction in South Korea.
Yonsei Med J. 2022;63(6):570-577. [FREE Full text] [doi: 10.3349/ym;j.2022.63.6.570] [Medline: 35619581]

ChoYS, Kim G, Choi JH, Baek SS, Seol HY, Lim J, et al. Factorsinfluencing hearing aid adoption in patients with hearing
lossin Korea. JKorean Med Sci. 2022;37(2):e11. [FREE Full text] [doi: 10.3346/jkms.2022.37.e11] [Medline: 35014225]
Moon IJ, Byun H, Woo S, Gwak G, Hong S, Chung W, et al. Factors associated with age-related hearing impairment: a
retrospective cohort study. Medicine (Baltimore). 2015;94(43):e1846. [FREE Full text] [doi:

10.1097/M D.0000000000001846] [Medline: 26512592]

FDA finalizes historic rule enabling access to over-the-counter hearing aids for millions of Americans. U.S. Food and Drug
Administration. 2022. URL : https://www.fda.gov/news-events/press-announcements/

fda-finalizes-historic-rul e-enabling-access-over-counter-hearing-aids-millions-americans [accessed 2024-03-01]

Brody L, Wu YH, Stangl E. A comparison of personal sound amplification products and hearing aidsin ecologically relevant
test environments. Am J Audiol. 2018;27(4):581-593. [FREE Full text] [doi: 10.1044/2018 AJA-18-0027] [Medline:
30458521]

Chan AW, Tetzlaff IM, Altman DG, Laupacis A, Ggtzsche PC, Krleza-Jeri¢ K, et a. SPIRIT 2013 statement: defining
standard protocol items for clinical trials. Ann Intern Med. 2013;158(3):200-207. [FREE Full text] [doi:
10.7326/0003-4819-158-3-201302050-00583] [Medline: 23295957]

Cho YS, Park SY, Seol HY, Lim JH, Cho Y, Hong SH, et al. Clinical performance evaluation of a personal sound
amplification product vs abasic hearing aid and a premium hearing aid. JAMA Otolaryngol Head Neck Surg.
2019;145(6):516-522. [FREE Full text] [doi: 10.1001/jamaot0.2019.0667] [Medline: 31095263]

Guidelines for manual pure-tone threshold audiometry. American Speech-L anguage-Hearing Association. URL : https:/
/www.asha.org/policy/gl2005-00014/ [accessed 2024-03-01]

Kim JS, Lim D, Hong HN, Shin HW, Lee KD, Hong BN, et al. Development of Korean standard monosyllabic word lists
for school aged children (KS-MWL-S) and preschoolers (KS-MWL-P). Audiol Speech Res. 2008;4(2):141-160. [doi:
10.21848/audiol.2008.4.2.141]

Moon SK, Hee Kim SH, Ah Mun HA, Jung HK, Lee JH, Choung Y H, et al. The Korean hearing in noisetest. Int JAudiol.
2008;47(6):375-376. [doi: 10.1080/14992020701882457] [Medline: 18569115]

Lim HJ, Park MK, Cho Y S, Han GC, Choi JW, An YH, et al. Validation of the Korean version of the abbreviated profile
of hearing aid benefit. Korean J Otorhinolaryngol-Head Neck Surg. 2017;60(4):164-173. [doi: 10.3342/kjorl-hns.2016.17398]
Chu H, Cho Y'S, Park SN, Byun JY, Shin JE, Han GC, et al. Standardization for a Korean adaptation of the international
outcome inventory for hearing aids: study of validity and reliability. Korean Journal Otorhinolaryngol-Head Neck Surgery.
2012;55(1):20. [doi: 10.3342/kjorl-hns.2012.55.1.20]

Abbreviations

HA: hearing aid

HHP: hearing health care professional

HL: hearing loss

IRB: Ingtitutional Review Board

K-APHAB: Korean version of the Abbreviated Profile of Hearing Aid Benefit
K-HINT: Korean version of the Hearing In Noise Test

K-10I-HA: Korean version of the International Outcome Inventory for Hearing Aids
NAL-NL2: National Acoustics Laboratories-Non-Linear Prescription, second generation
OTC: over-the-counter

PTA: pure-tone audiometry

RCT: randomized controlled trial

REM: real-ear measurement

RTS: reception threshold for speech

WRS: word recognition score

https://www.researchprotocols.org/2024/1/e59894 JMIR Res Protoc 2024 | vol. 13 | €59894 | p. 8

(page number not for citation purposes)


https://europepmc.org/abstract/MED/32738937
http://dx.doi.org/10.1016/S0140-6736(20)30367-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32738937&dopt=Abstract
http://www.thieme-connect.com/DOI/DOI?10.1055/s-0042-1758400
http://dx.doi.org/10.1055/s-0042-1758400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36466560&dopt=Abstract
http://dx.doi.org/10.1001/jamaoto.2017.0245
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28520884&dopt=Abstract
https://europepmc.org/abstract/MED/35619581
http://dx.doi.org/10.3349/ymj.2022.63.6.570
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35619581&dopt=Abstract
https://jkms.org/DOIx.php?id=10.3346/jkms.2022.37.e11
http://dx.doi.org/10.3346/jkms.2022.37.e11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35014225&dopt=Abstract
https://europepmc.org/abstract/MED/26512592
http://dx.doi.org/10.1097/MD.0000000000001846
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26512592&dopt=Abstract
https://www.fda.gov/news-events/press-announcements/fda-finalizes-historic-rule-enabling-access-over-counter-hearing-aids-millions-americans
https://www.fda.gov/news-events/press-announcements/fda-finalizes-historic-rule-enabling-access-over-counter-hearing-aids-millions-americans
https://europepmc.org/abstract/MED/30458521
http://dx.doi.org/10.1044/2018_AJA-18-0027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30458521&dopt=Abstract
https://www.acpjournals.org/doi/abs/10.7326/0003-4819-158-3-201302050-00583?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23295957&dopt=Abstract
https://europepmc.org/abstract/MED/31095263
http://dx.doi.org/10.1001/jamaoto.2019.0667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31095263&dopt=Abstract
https://www.asha.org/policy/gl2005-00014/
https://www.asha.org/policy/gl2005-00014/
http://dx.doi.org/10.21848/audiol.2008.4.2.141
http://dx.doi.org/10.1080/14992020701882457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18569115&dopt=Abstract
http://dx.doi.org/10.3342/kjorl-hns.2016.17398
http://dx.doi.org/10.3342/kjorl-hns.2012.55.1.20
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kimet d

Edited by T Leung; submitted 25.04.24; peer-reviewed by M Colombo, J-H Seo; commentsto author 16.07.24; revised version received
22.07.24; accepted 31.07.24; published 25.10.24

Please cite as.

Kim G-Y, Jo M, Cho YS, Moon |J

Over-the-Counter Hearing Aids Versus Traditional Hearing Aids in Patients With Mild-to-Moderate Hearing Loss: Protocol for a
Noninferiority Randomized Controlled Trial

JMIR Res Protoc 2024;13:€59894

URL: https.//mww.researchprotocols.org/2024/1/e59894

doi: 10.2196/598%4

PMID:

©GaYoung Kim, Mini Jo, Young Sang Cho, Il Joon Moon. Originally published in JMIR Research Protocols
(https.//www.researchprotocols.org), 25.10.2024. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in IMIR Research Protocols, is properly cited. The
complete bibliographic information, a link to the original publication on https.//www.researchprotocols.org, as well as this
copyright and license information must be included.

https://www.researchprotocols.org/2024/1/e59894 JMIR Res Protoc 2024 | vol. 13| €59894 | p. 9
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2024/1/e59894
http://dx.doi.org/10.2196/59894
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

