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EDITORIA

S—————

ear Reader, the Amplifon Centre for Research and Studies,
CRS, houses one of the finest private libraries in the field of
audiology and otorhinolaryngology, offering the sector’s
most important international journals. Every quarter, a
team of Amplifon Audiologists from around the globe
selectthe most relevant publications in the field of Otology
and Audiology and make a comprehensive review. The Amplifon Centre for
Research and Studies coordinates the development of this quarterly review.
We are happy fo share these new reviews with you. For this issue, our team
reviewed ten interesting articles published in the second quarter of 2024.
Three reviews cover the accessibility and/or the effectiveness of various
hearing devices, such as Over-The-Counter Hearing Aids, Hearing Aids
and Implantable Hearing Devices.
Two articles explore the emotions and perceptions in Audiology and Hearing
Health Care. Understanding these emotional and perceptual factors is crucial
for delivering person-centred hearing care, which could be a key driver in
improving patient satisfaction.
The topic of speech audiometry in noise is covered in two different articles.
The first looks into the potential of Automatic Speech Recognition, while the
second investigates the impact of the Number of Digits Used in the Digit in
Noise Test. The findings suggest that two digits seems optimal for a screening
test across all age groups. Increasing the number of digits poses greater
challenges for older individuals, as it consumes more cognitive resources.
In the article titled ‘Contribution of Tinnitus and Hearing Loss to Depression,’
the severity of tinnitus is found to be directly correlated with an increased
risk of depression, with hearing loss further exacerbating the depressive
symptoms when tinnitus is the primary condition.
Lastly, two reviews focus on asymmetric hearing loss: the first one looks into
the outcomes in patients with bilateral cochlear implants and the second

investigates the Auditory capacity of the better-hearing ear.

We hope you enjoy this issue of our

CRS Scientific Journal

Mark Laureyns
Global International CRS & Medical Scientific
Research Manager
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OVER-THE-COUNTER HEARING AIDS:
ARE THEY SAFE AND EFFECTIVE?

Shah R., Wilkins SG., Panth N., et al.
Otolaryngol Head Neck Surg. (2024): 20

doi: 10.1002/0hn.817 Epub ahead of print.
PMID: 38769863.

By Mark Laureyns—Italy—Belgium

This study aims to evaluate the safety and
efficacy of over-the-counter (OTC)hearing

aids (HAs) compared to prescription HAs by
measuring the variance in testbox output results,
comparing the default settings of both types of
HAs against the NAL-NL2 target at three input
levels, as well as the Verifit estimated UCL for the
three types of audiogram profiles.

CRITICAL NOTE

Regrettably, this study and accompanying article lack the necessary rigour; which is disappointing. Given the
limited sample of devices examined, it is unsurprising that only few significant differences were observed.
Additionally, the study’s reproducibility is compromised by the omission of specific details regarding the
three audiogram types evaluated.

Regarding safety, the finding that the default maximum output for OTC HAs significantly exceeds the
Verifit-estimated UCL at 8000 Hz — by 30, 32, and 22 dB for the gradual high-frequency sloping, sharp
high-frequency sloping from 2 kHz, and low-frequency inverse sloping audiograms, respectively — is a
serious concern. This is particularly troubling given that OTC HAs are not equipped with a maximum output
control to mitigate this issue. Furthermore, since the authors present only averaged results across the
three devices, it is likely that at least one of the devices exceeds these limits by an even greater margin.
Another important consideration is accuracy. Figure 2 illustrates that the average OTC results deviate by
up to 10 dB or more from the NAL-NL2 targets, particularly at high frequencies. Contrary to the authors’
claims, these discrepancies are also evident at soft and average input levels.

Concerning noise reduction, it is perplexing that the results are not addressed, despite being detailed in
the methodology. It remains unclear whether the omission was due to disappointing findings or another
reason.

Finally, attempting to demonstrate that OTC HAs are as safe and effective as prescription HAs solely by
evaluating the default first fit on a Verifit Testbox is fundamentally flawed. Prescription HAs are accompanied
by audiology support services, including essential components such as verification and fine-tuning
processes. The fact that the study focused on the most advanced OTC HAs while comparing them to lower
end prescription models, resulting in default maximum outputs exceeding the Verifit-estimated UCL at
8000 Hz by more than 20 dB across all audiogram types, raises serious concerns.

INTRODUCTION

In the United States, hearing aids (HAs) are not covered
by basic Medicare, as they were classified as ‘routinely
needed and low-cost medical devices’ when this scheme
was first launched in 1965. According to the authors, only
20% of adults with hearing loss (HL) in the U.S use HAs,
with stigma and cost identified as the main barriers to HA
adoption. In 2022, the FDA ruled that patients aged 18 and
older no longer require an audiological diagnosis or medical
evaluation to obtain OTC HAs. The intention of the article

under review is to establish a foundation for determining
the safety and efficacy of OTC devices.

METHODOLOGY

The authors selected the four best-performing OTC HAs
from a range of devices they had analysed, along with two
prescription HAs offering comparable features and fitting
options to the chosen OTC models.

The manufacturer’s default fit for three different audiogram
profiles — gradual high-frequency sloping; sharp high-
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frequency sloping from 2 kHz; and low-frequency inverse
sloping — were evaluated for the six devices, using 2cc coupler
measurements in a Verifit Testbox. These measurements
were conducted at input levels of 55, 65, and 75 dB SPL and
compared against the NAL-NL2 fitting targets.The maximum
power output (MPO) was verified against the Verifit-estimated
uncomfortable loudness levels (UCL) for the three audiogram
types. Lastly, noise reduction capabilities were assessed
by measuring the attenuation of a broadband 60 dB SPL
multi-talker babble signal in the testbox. Results for each
condition were averaged between the left and right HAs.

RESULTS AND DISCUSSION

Regarding efficacy, the authors assessed the difference
between the NAL-NL2 fitting rule and the actual testbox
results for input levels of 55, 65, and 75 dB SPL across three
distinct audiogram profiles. They concluded that OTC HAs
are comparable in effectiveness to ‘minimally adaptive and
basic forms of prescriptive hearing aids’, as no significant
differences were observed. However, in the discussion, the
authors state that OTC devices tend to show a greater deviation
from the fitting rule (target) compared to prescription aids,
across all types of HL, particularly at higher frequencies and
higher input levels. Despite this trend, the authors expressed
reassurance when considering previous findings on user
satisfaction between OTC and prescription HAs.

In terms of safety, the authors evaluated the difference
between the Verifit-estimated UCL and the default maximum
output measured in the testbox. Both OTC and prescription
HAs significantly exceeded the estimated UCL at 8000 Hz.
The authors conclude that, given the human speech
frequency spectrum is typically defined up to 5000 Hz, this
overamplification at 8000 Hz poses only a minimal safety
risk during normal conversations.They therefore concluded
that OTC devices are largely as safe as prescription HAs.
Remarkably, despite the methodology mentioning ‘noise
reduction’, no results or discussion on this aspect are
provided in the article.

STUDY LIMITATIONS

The authors acknowledge several limitations in the studies,
including the small sample size of both prescription and
OTC HAs and the decision to average the results within each
category.They also note that their evaluation was restricted to
the most advanced OTC HAs, which may not fully represent
the broader range of devices available.

CONCLUSIONS

The authors conclude that their data suggest OTC HAs
are safe; however, they emphasise the need for further
studies to assess their efficacy across a broader range
of HL types. ®
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FACTORS IN THE EFFECTIVE USE OF
HEARING AIDS AMONG SUBJECTS

WITH AGE-RELATED HEARING LOSS: A

SYSTEMATIC REVIEW

J. Clin. Med. (2024): 13, 4027
doi: 10.3390/jcm 13144027,

By Perrine Morvan - France

Morvan, B, Buisson-Savin J., Boiteux, C., et al.

This review aims to determine
the factors which contribute
to the successful adoption and
continued use of HAs among
elderly individuals with ARHL

INTRODUCTION

Age-related hearing loss (ARHL) is a progressive, bilateral,
and symmetric decline in hearing, primarily affecting high
frequencies. It results from a combination of intrinsic factors
(such as genetic predisposition and biological aging) and
extrinsic factors (including noise exposure and medication
use). ARHL can precipitate social isolation, depression, and
cognitive decline; however, hearing aids (HAs) hold significant
promise in mitigating these effects and improving quality
of life. While hearing tests, including pure tone thresholds
and speech tests, are valuable, they do not fully capture the
benefits of HAs, nor do they address the daily challenges
and individual needs of patients. Treating individuals with
hearing impairment is complex and must be tailored to each
individual, with no universally accepted treatment plan or
definitive tools for maximising the effectiveness and success
of HA fittings.This review aims to identify the factors which
contribute to the successful adoption and continued use of
HAs among elderly individuals with ARHL.

METHODOLOGY

Search Strategy

The study used the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines for systematic
reviews, with its protocol registered in the PROSPERO
database. Research was conducted across Scopus, PubMed,
Web of Science, and Cochrane databases from November
2022 to May 2024. Searched keywords included ‘age-related
hearing loss, ‘presbycusis, ‘hearing aids, and ‘patient
satisfaction” among others. In order to ensure the relevance
of the technologies discussed, only articles published from
January 2005 onward were considered.

CRITICAL NOTE

This systematic review provides a comprehensive
analysis of the factors contributing to the effective
use of hearing aids (HAs) among individuals with
age-related hearing loss (ARHL). While the review
highlights the importance of patient-related outcome
measures (PROMs), it fails to provide detailed
strategies for their implementation. Future research
should focus on developing practical guidelines
for incorporating PROMs into clinical practice to
improve patient engagement and satisfaction.

Data Extraction

Inclusion criteria focused on adults with bilateral sensorineural
hearing loss (SNHL) using conventional HAs. Studies were
selected based on subjective and objective evaluation
methods. Excluded were articles addressing non-hearing-
related communication disorders, cognitive impairments,
or other comorbidities, as well as studies not published in
English.

RESULTS

Initial research yielded 278 articles, of which 54 studies were
ultimately selected for inclusion in the review following a
series of elimination steps.The review identified three main
factors contributing to the effective use of HAs among ARHL
subjects.

The first factor analysed the impact of various signal
processing features in HAs, including compression,
frequency processing, microphone directionality, and
noise reduction. It was found that the use of adaptive
directionality significantly improved speech comprehension
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in noisy environments. Additionally, features like wide
dynamic range compression (WDRC) and noise reducers
were shown to significantly enhance user satisfaction and
understanding in such settings.

The second factor addressed HA fitting. Despite significant
advancements in HA technology, the National Acoustic
Laboratories (NAL) fitting methods are still widely used.
Evidence indicates that bilateral HA fittings yield superior
outcomes compared to unilateral HAs, particularly in variables
such as spatial localisation, sound detection, and speech-
in-quiet intelligibility.

The final factor focuses on a patient-centred approach,
which is broadly supported in the reviewed literature.
This study’s findings highlight how essential it is to
consider patients’ needs from the outset of the HA fitting
process and throughout regular long-term follow-ups,
using questionnaires and regular assessments, along
with patient-related outcome measures (PROMs) is
crucial for involving patients in their rehabilitation,
setting personalised goals, and monitoring progress.
This approach is a priority in audiology and warrants
increased emphasis.

STUDY LIMITATIONS

The authors identified a number of limitations in the reviewed
studies. Firstly, the small sample sizes, often fewer than
30 participants, limited the generalisability of the findings.
Moreover, in the study design, the exclusion of systematic
reviews, meta-analyses, and non-English-language articles
introduced potential biases related to publication and
language.Thirdly, the heterogeneity in study methodologies
and outcome measures complicated the synthesis of results
and precluded meta-analysis. Finally, the focus on moderate
hearing loss limited the applicability of the findings to other
types of hearing impairment.

CONCLUSIONS

The review underscores the importance of actively involving
patients in the fitting and adjustment process of their HAs
to enhance satisfaction and therapeutic outcomes. Future
research should prioritise the evaluation of specific signal
processing features and the implementation of modern
pre-setting methods. Additionally, larger-scale studies are
needed to increase statistical power and facilitate robust
meta-analyses. ®
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IMPLANTABLE HEARING DEVICES
IN ONTARIO: A POPULATION-BASED STUDY

OF ACCESS TO CARE AND ACCESS TO DEVICES

PMID: 37984348.
By Angela Ryall-Canada

Kirubalingam K., Nguyen B, Kang A., et al.
Audiol Neurootol. (2024): 29(2), 136-145
doi: 10.1159/000534384. Epub 2023 Nov 20.

This longitudinal study was conducted to
quantify the number of implantable device
(cochlear implants and bone anchored
devices) dispensed in Ontario, Canada from
1992 to 2021 in order to analyse patients’
access to these devices, including factors
such as distance to hearing healthcare
facilities.

This longitudinal study examines the number of implanted
hearing devices, specifically cochlear implants (Cls) and
bone-anchored hearing aids (BAHAs), in the province of
Ontario, Canada, from 1992 to 2021, with a focus on patients’
proximity to implantation centres. Using datasets from the
Ontario Ministry of Health, the authors found that between
April 1, 1992, and March 31, 2021, a total of 1,125 patients
received BAHA devices; and 4,720 patients received Cls. All
patients underwent a hearing and vestibular assessment at
least one year prior to implantation surgery. The median age
atimplantation was 42 years for the BAHA recipients; and 51
for Cls. However, patients aged 0-19 exhibited the highest
implantation rates, at 29.5% receiving BAHA surgeries, and
25% receiving Cl surgeries.

The study showed an increase in implantation services
for patients located geographically closer to the medical
centres providing these surgeries. Approximately 90% of
BAHA patients and 89% of Cl recipients resided in urban/
suburban areas. On average, BAHA patients travelled a
median distance of 46.4 km, against 36.6 km for Cl patients.
However, the analysis did not reveal a significant association
between the distance to the hospital and BAHA implantation.
In contrast, for Cl implantation, distance was positively
correlated with age, chronic obstructive pulmonary disease
(COPD), and audiometric testing; and negatively correlated
with dementia and vestibular function.

Cl surgeries increased 17-fold, from 27 surgeries in 1992/1993
to 421 surgeries in 2020/2021. Similarly, BAHA surgeries
rose sixfold, from 21 surgeries in 1992/1993 to 64 surgeries
in 2020/2021. This surge in implantation surgeries may be
attributed to increased government funding over the years.
Despite this growth, the geographical area these hospitals
serve is still relatively limited. Individuals residing within the
catchment area of these centres are more likely to undergo
implantation surgeries compared to those outside this region,

CRITICAL NOTE

As a resident of Ontario, Canada, it is encouraging
to observe the growth in implantation services
over the past 30 years, leading to increased patient
access. The expansion in services may be attributed
to both increased government funding, as noted
in the study, and advancements in technology.
Ontario is a large province, it is therefore
understandable that travel distance might affect
patients’ willingness to pursue implantation. |
concur with the researchers’” assessment that
additional service centres could be established to
address the needs of individuals in rural areas, or
alternative support mechanisms could be developed
to better serve these populations.

Expanding the focus beyond Ontario to other regions
in North America and globally, it is evident that
implantation services need to be more accessible to
provide patients with viable options for managing
their hearing loss (HL). When service centres are
too distant or logistically unfeasible, patients may
become disinterested in pursuing these treatment
options. Presenting this data to government
officials can strengthen the case for establishing
additional treatment centres, thereby enhancing
access to care and improving patient engagement
with HL management.

with a more pronounced effect observed for Cl surgeries
than for BAHA. The findings show reduced accessibility
for implantation devices for residents of rural areas, with
only 8.4% of BAHA patients and 9.2% of Cl patients living
in such areas.

Income and socioeconomic status among the patients were
relatively uniform, with most falling into a higher income
bracket.The researchers posited that financial security might
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have facilitated access to care even for patients residing at
significant distances from hospitals. The researchers went
on to emphasise the need for further efforts to improve
accessibility to implantation services. In Ontario, the expansion
of BAHA implantation services has enabled patients to
receive follow-up care closer to home; similar strategies
could benefit patients in rural areas. The researchers also
suggested the establishment of smaller Cl centres throughout
the province, enhanced patient education on implanted

devices, and increased use of virtual care. As the number
of implantation surgeries continues to rise, there will be a
growing need for additional service centres. Establishing
these centres in rural or suburban areas could enhance
accessibility for patients who currently reside outside the
catchment areas of existing hospitals in Ontario.

Finally, the researchers recommend investigating the
accessibility of care and implantation services for both pre-
lingual and post-lingual Cl cohorts. ®

DISCUSSING PATIENT EMOTIONS IN

AUDIOLOGY: PROVIDER EXPERIENCES WITH
THE IMPLEMENTATION PROCESS OF HEARING LOSS

PSYCHOLOGICAL INFLEXIBILITY SCREENINGS

Q

Grigsby S., Munoz K., San Miguel GG., et al.
Am J Audiol. (2024): 33(2), 354-68

doi: 10.1044/2024_AJA-23-00198. Epub 2024
Apr 2. PMID: 38563702.

By Anjana Panikkar —Australia

The authors investigated the barriers and
facilitators which influenced clinical educators
and graduate students of audiology when
discussing the challenging emotions and
thoughts associated with living with hearing
loss in their patients.

CRITICAL NOTE:

In audiology, counselling frequently focuses on providing information and addressing technical aspects
related to hearing devices and accessories, with emotional concerns only being addressed if explicitly
expressed by the client. The minimal emphasis on the psycho-social aspects of counselling during training
often perpetuates this issue in professional settings, regardless of the clinician’s experience. This study
offers an interesting approach by addressing this issue both from the perspective of clinicians and clinical
educators.

While this study provides valuable insights into a crucial yet frequently neglected aspect of audiology
training and practice, several additional research avenues warrant exploration:

1. Patient Outcomes: Investigate how addressing patients’ thoughts and emotions regarding their hearing
loss impacts their overall outcomes and satisfaction.

2. Screening Tool Scores: Examine changes in patients” AAQ-AHL or AAQ-MCHL scores throughout the
study period and assess their correlation with hearing device usage and acceptance.

3. Patient Demographics: Clarify the number of adult versus child patients included in the study, and
analyse whether clinician confidence varies by patient group.

4. Sample Size Expansion: Conduct studies with larger sample sizes to determine whether observed
differences achieve statistical significance.

Living with a chronic condition such as hearing loss (HL)
often leads individuals to avoid confronting their condition,
resulting in inaction that can hinder overall well-being.

This internal process, termed ‘psychological inflexibility’,
prevents individuals from pursuing actions aligned with
their health goals. While audiologists are aware of this issue,

52
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many struggle with how to effectively inquire about and
address patient emotions. Although counselling in this area
is part of audiological practice, there is a pervasive lack of
confidence among professionals in handling these sensitive
discussions. This lack of confidence is often attributed to
insufficient counselling training, unclear role definitions,
and limited organisational support.

METHODOLOGY

The study leveraged implementation science methodologies
so as to identify barriers and facilitators experienced by
clinical educators and graduate students in integrating the
findings from two screening instruments for assessing
psychological inflexibility — the Acceptance and Action
Questionnaire- Adult Hearing Loss (AAQ-AHL); and the
Acceptance and Action Questionnaire- Managing Child
Hearing Loss (AAQ-MCHL) - into routine clinical care.
The researchers used a longitudinal observational design
over a period of seven months, from September 2022
to April 2023, involving five clinical educators and five
graduate students at a single clinical facility. Prior to the
study’s initiation, the group attended a two-hour workshop
designed to familiarise them with the screening tools, address
implementation logistics and any concerns or reservations.
In addition to a demographic questionnaire, the group
completed the Acceptance and Action Questionnaire- Il
(AAQ-Il) and a confidence rating scale at the start and end
of the study. Additionally, individual debriefing sessions
were conducted throughout the seven-month period to
assess clinicians’ ongoing experiences with the screening
instruments and their approaches to addressing patients’
emotions and thoughts during sessions.

RESULTS

The study revealed individual improvements in confidence
ratings for all participants, with notable gains observed in
five out of ten participants on the Acceptance and Action
Questionnaire-1l (AAQ-Il). However, the group analysis did not
show statistically significant differences in either the pre- and

post-AAQ-Il scores or the confidence ratings. Thanks to the
debriefing sessions, four key themes were identified: ‘learning
process’; ‘clinician confidence’; ‘barriers’; and ‘supervision’
(the latter only being relevant to the clinical educators).The
majority of participants considered the monthly debriefing
sessions beneficial for evaluating their counselling skills.
They expressed a demand for more opportunities to engage
with patients who display strong emotions and additional
educational resources, e.g. written materials and videos.
Participants observed a boost in their confidence when
addressing emotional issues with patients, a development
they attributed to the use of screening tools and the insights
gained during the debriefing sessions.

The main barriers reported by participants included time
constraints and ambiguity regarding how to effectively
question and validate patient emotions.Through supervision,
all participating clinical educators addressed these challenges
by implementing strategies to improve student learning.These
strategies included demonstrating counselling techniques
through role playing exercises, offering prompt and clear
feedback, and highlighting the importance of addressing
patient emotions during the preparation of appointments.

CONCLUSIONS

The findings of this study highlight the benefits of using
screening tools to assist clinicians in addressing patients’
emotions related to their HL. This research also sheds light
on clinicians’ reluctance to engage comfortably with patients’
thoughts and emotions regarding their hearing impairment,
emphasising the need to educate students on recognising
and managing patient’s inflexibility to promote proactive
action towards addressing their hearing health.

LIMITATIONS

The authors also highlight a number of limitations of the study
that should be considered when interpreting these findings,
e.g. this study is based on only one clinical facility, with one
specific context, so the findings cannot be generalised to
other facilities, working with a different context. ®
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AUTOMATED SPEECH AUDIOMETRY:
CAN IT WORK USING OPEN-SOURCE PRE-TRAINED

KALDI-NL AUTOMATIC SPEECH RECOGNITION?®

Trends Hear. (2024): 28, 1-13

38483979; PMCID: PMC10943752.
By Gian Carlo Gozzelino-lItaly

Araiza-lllan G., Meyer L., Truong KP, et al.

doi: 10.1177/23312165241229057. PMID:

The research assesses the viability of
an automated digits-in-noise (DIN) test
utilising the Kaldi-NL automatic speech
recognition (ASR) system to facilitate
speech audiometry without human
intervention.

INTRODUCTION

Speech audiometry plays a pivotal role in diagnosing and
managing hearing loss (HL), particularly in evaluating an
individual’s ability to comprehend speech amid noise.
Traditional speech audiometry methods, such as the digits-
in-noise (DIN) test, require human supervision in order to
evaluate responses accurately, making these approaches
resource intensive and reliant on skilled personnel. In this
paper, the authors introduce a novel methodology which
leverages Kaldi-NL, an open-source automatic speech
recognition (ASR) system, to automate the DIN test.This study’s
core objective is to explore the potential of this automated
system in achieving results comparable to those obtained
from traditional, human-administered testing methods.

METHODOLOGY

The study was divided into two main phases - Study 1
and Study 2 - both designed to evaluate the reliability and
accuracy of the Kaldi-NL ASR system in a clinical context.

Study 1 comprised 30 Dutch adults with self-reported normal
hearing (NH), aged between 19 and 64. These participants
underwent the DIN+Kaldi-NL test, which involved listening
to and repeating a sequence of 24-digit triplets. The spoken
responses were recorded and subsequently processed by
the Kaldi-NL system.The researchers measured the system’s
accuracy by calculating the word error rate (WER), which
indicates the percentage of words incorrectly transcribed
by the ASR system.

Study 2 involved a series of bootstrapping simulations
designed to assess the effect of ASR system errors on the
speech reception threshold (SRT) derived from the DIN test.
These simulations compared the variability in SRTs caused
by Kaldi-NLs decoding errors against the established within-
subject SRT variability in normal-hearing adults, established
to be approximately 0.70 dB.

CRITICAL NOTE:

While the study offers a promising outlook, certain
limitations should be acknowledged. The participant
pool was restricted to normal-hearing adults, which
may not fully reflect the efficiency of the system
across various populations, including those with
varying degrees of hearing impairment. Future
research should encompass a broader and more
diverse participant base in order to validate the
generalisability of the findings.

Additionally, the system’s performance in real-
world clinical settings — characterised by varying
levels of background noise and diverse speaker
characteristics — requires further investigation.
Continued improvements in ASR technology,
coupled with comprehensive validation studies,
will be essential for fully realising the potential of
automated speech audiometry.

In conclusion, this research marks a significant
step towards the integration of ASR technology
in audiology, presenting a promising direction for
the future of speech audiometry.

RESULTS

The results from Study 1 showed that the Kaldi-NL system
achieved an average WER of 5.0%, with individual WERs
ranging from 0% to 48%, and a standard deviation of 8.8%.
While there was considerable variability in accuracy across
individual participants, the overall performance of the system
was commendable, with most errors confined to a small
percentage of cases.

In Study 2, the simulations demonstrated that variations in
SRTs resulting from decoding errors in up to four triplets
remained within the acceptable range of 0.70 dB.This finding
suggests that the errors from the Kaldi-NL ASR system did
not significantly impact the diagnostic accuracy of the DIN
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test, thereby supporting the system’s potential for clinical
application without necessitating human oversight.

DISCUSSION

The implementation of the Kaldi-NL ASR system in automated
speech audiometry marks a significant advancement in the
field. By reducing the dependence on human operators,
this system improves both the accessibility and efficiency
of speech audiometry.The study’s findings suggest that the
automated DIN test can reliably generate speech reception
thresholds with minimal errors, making it a viable alternative
to conventional methods.

The practical implications of this research are significant.
By employing an open-source ASR toolkit, the study paves
the way for the development of more accessible hearing
tests, particularly in areas with limited access to trained
audiologists.The use of a laptop-based system further increases
the feasibility of administering these tests across various
settings, from clinical environments to remote locations.
Moreover, the potential cost savings associated with
reducing the need for human audiologists could promote
the broader adoption of speech audiometry tests, particularly
in resource-constrained settings. This democratisation of
access to essential audiometric testing could significantly
improve public health outcomes by enabling earlier and
more frequent hearing assessments.

TECHNICAL CONSIDERATIONS

Despite the promising results, several technical considerations
warrant further attention. The variability in WER among
participants underscores the need for continued refinement
of the ASR system to ensure consistent performance across
a diverse range of users and acoustic environments. Factors
such as background noise, speaker accents, and speech clarity
could influence the accuracy of the system and should be
addressed in future developments.

The robustness of the Kaldi-NL system in diverse acoustic
settings and its adaptability to various languages and dialects
are crucial for its broader application. Ongoing research
and development in the field of ASR technology will likely
enhance the system’s capabilities and extend its applicability
to a wider range of clinical scenarios.

CONCLUSION

This study successfully demonstrates the potential of
incorporating the Kaldi-NL ASR system into automated speech
audio