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ABSTRACT

Hearing loss is a growing global public health concern, and the demand for accessible hearing healthcare is increas-
ing. Automated hearing tests have been introduced as a practical solution to address the limited number of audiolo-
gists and to expand access to timely hearing assessments. This literature review examines the demand for automated 
hearing tests and their application in both clinical and non-clinical settings.  A structured search was conducted using 
Scopus, PubMed, and the Cochrane Library. The search identified five relevant studies conducted in non-clinical set-
tings outside Malaysia and four studies conducted within Malaysia. The reviewed studies indicate that automated au-
diometry demonstrates good agreement and test–retest reliability with conventional manual audiometry in controlled 
clinical settings and improves accessibility for hearing screening in non-clinical environments, despite limitations 
related to environmental noise and specific populations. Overall, the findings indicate that automated audiometry 
has the potential to enhance accessibility to hearing assessments and reduce service gaps by complementing existing 
audiological resources in Malaysia.
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INTRODUCTION

According to the World Health Organization (WHO), a 
person is considered to have hearing loss if their hearing 
capacity is reduced and they are not able to hear as well 
as someone with normal hearing. “Normal” hearing 
typically refers to hearing thresholds of 20 dB or better 
in both ears [1]. 

The WHO further reports that more than 1.5 billion 
people, almost 20% of the global population, experience 
disabling hearing loss. Most of this cohort suffers from 
disabling hearing loss, totalling 1.16 billion individuals. 
The WHO estimates that 401 million individuals in 
Southeast Asia have varying degrees of hearing loss, with 
109.4 million (5.5%) suffering from moderate to severe 
hearing impairment. By 2050, an estimated 666 million 

Southeast Asian individuals will experience varying 
degrees of hearing loss [1]. The Malaysian Ministry 
of Health reports that the nationwide prevalence of 
hearing impairment among adults in Malaysia is 3.2%, 
making it the second most prevalent kind of disability 
among Malaysian adults, following visual impairment 
[2]. Occupational noise-induced hearing loss (NIHL) 
remains a major public health concern globally, 
including in Malaysia [3]. According to the Department 
of Occupational Safety and Health,  in  2022, there were 
7,413 cases, with more than   two-thirds or 76.7 per cent 
of the total disease concentrated in the NIHL category, 
which accounted for 5,478 cases [4].

The consequences of neglected hearing loss can have a 
profoundly adverse impact on all facets of an individual's 
life, particularly when their communication needs are 
unmet. Auditory deprivation can diminish quality of life 
and impede access to verbal communication, perhaps 
increasing the risk of dementia and cognitive decline in 
later life [5,6]. 
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The increasing prevalence of hearing loss surpasses the 
availability of audiologists providing hearing healthcare 
services [7]. The WHO (2021) stated that 93% of low-
income and 76% of middle-income nations possess 
fewer than one audiologist per 1 million individuals for 
hearing healthcare services [1].	

As healthcare professionals, audiologists play a central 
role in the diagnosis and management of hearing 
loss, while also contributing to raising awareness and 
improving community access to hearing healthcare 
services. A survey overseeing audiology services in 64 
countries worldwide that 86% of respondents indicated 
insufficient audiologists were available to meet 
community needs and the increasing demand for hearing 
services in overcrowded clinics and remote areas, 
coupled with challenges in training more audiologists 
and issues related to remote living, highlights the 
problem of under-servicing [7,8]. 

As of 2023, Malaysia has over 800 qualified local 
audiologists employed in various public and private 
sectors, with 198 working in 48 government hospitals. 
The population of 34 million Malaysians indicates a 
ratio of one audiologist for every 42,500 individuals 
(1:42,500), a figure that is significantly inadequate 
compared to the anticipated requirement of one 
audiologist per 500 individuals (1:500) [9]. This shortage 
highlights the urgent need for innovative approaches, 
such as mobile health (mHealth) solutions, to expand 
the reach of hearing services and improve access, 
particularly in underserved communities. In addition, 
the occupational health doctor (OHD) is also involved in 
managing occupational noise-related hearing disorders, 
such as ensuring the audiometric testing conducted 
by an audiometric technician follows the procedures 
and legal requirements and interprets audiograms and 
diagnose hearing disorders accordingly [10].

The Ministry of Health (MOH) Malaysia has initiated and 
executed measures including teleaudiology, financial 
support for hearing health programs, community-based 
rehabilitation initiatives, and the training of additional 
audiologists to enhance access to hearing healthcare 
services, especially in rural and underserved regions [-11-
14].  These efforts reflect a broader shift toward mobile 
health (mHealth) solutions, which utilize mobile devices, 
wireless communication technologies, and applications 
to support health management and healthcare delivery. 
mHealth encompasses innovations such as automated 
audiometry and refers to tools that can enhance disease 
management, medication adherence, medical decision-
making, medical education, and research [15]. By 
enabling patients to monitor and manage their health 
when access to healthcare providers is limited, mHealth 
helps bridge care gaps [16]. Additionally, mHealth 
applications provide education, guidance on treatment, 
and ongoing monitoring of patients’ health status [17].

Despite the emergence of automated hearing tests in 
Western countries to serve the demand for hearing 
healthcare services, their implementation in Asian 
countries, particularly in Malaysia, remains insufficiently 
researched. Malaysia is a relevant focus because hearing 
healthcare access is unevenly distributed, with services 
concentrated in urban regions and limited availability 
in rural and underserved populations. This aligns with 
national health priorities to enhance digital health 
adoption and supports the country’s commitment to the 
Sustainable Development Goals (SDGs), particularly 
SDG 3 (Good Health and Well-being) and SDG 10 
(Reduced Inequalities) [18]. Previous studies have 
demonstrated promising results for automated hearing 
tests, underscoring the importance of addressing critical 
issues such as background noise control and consistency 
between automated and manual hearing test results [8]. 
A survey of 43 Malaysian audiologists revealed that 
around 50% believed tele-audiology may enhance 
treatment quality and accessibility, with an increased 
willingness to embrace it if it improves care quality 
[13].  Thus, this nrrative review aims to address the 
implementation of automated hearing tests worldwide 
and also emphasises the lack of research on automated 
hearing tests in Malaysia.

METHODOLOGY

A literature review search was conducted using multiple 
databases, including Scopus, PubMed, and Cochrane 
Library, to identify studies published between 2018 
and 2023 that investigated validation, reliability, and 
potential advantages of automated pure-tone audiometry 
over traditional manual audiometry methods. The 
inclusion criteria were studies done in any country or 
region, articles written in English, and characterized 
in terms of participants, intervention(s), outcomes, 
and study design. A structured search was conducted 
using  the keywords “automated hearing test,” “self 
hearing test,” and “pure tone audiometry,” combined 
with the terms “clinical,” “diagnostic,” “non-clinical,” 
“community,” and “school.” However, for the studies 
in Malaysia, no specific inclusion criteria were applied 
to the searching strategy due to the limited number of 
studies that had been conducted. Furthermore, grey 
literature searches through an internet web engine such 
as Google and Google Scholar were also conducted to 
identify any related publications.

AUTOMATED HEARING TEST

Automated hearing tests are increasingly recognized 
as part of mHealth technologies, offer a scalable and 
accessible solution for hearing screening and assessment. 
All hearing assessments begin by delivering sound to 
a subject at a regulated intensity and then employing 
various methodologies to assess sound detection. Sound 
detection is ascertained through behavioural responses 
or numerous physiological tests. Behavioural evaluations 
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Advantages and Challenges of Automated Audiometry
Automated audiometry has gained increasing attention 
as an alternative to traditional manual testing, particularly 
in efforts to expand hearing healthcare access. While 
this method offers several advantages in terms of cost, 
efficiency, and accessibility, it also presents challenges 
that must be considered in clinical application.

Automated PTA is advantageous due to its cost-
effectiveness, as it reduces the duration of testing and 
decreases manpower requirements, thereby lowering 
overall operational costs [30]. These efficiencies make 
automated PTA suitable for large-scale hearing loss 
screening programmes and population-based studies, 
where time and financial resources must be optimised 
. Conversely, manually administered PTA is typically 
regarded as more trustworthy due to the operator's 
ability to tailor the approach to meet the patient's 
specific demands. This is particularly significant for 
populations that are more challenging to assess, such as 
elderly adults. Nonetheless, the operator may introduce 
bias in manual audiometry. Clinical expectations or time 
limitations may compel audiologists to diverge from 
established methods, thus affecting the test outcomes. 
Computerised automated processes can eliminate human 
error elements [31]. A significant benefit of automated 
audiometry is that the test can be self-administered or 
conducted by a general nurse, thus eliminating reliance 
on the availability of audiological competence, which is 
sometimes limited in various regions globally [30].

Automated audiometry can reduce the professional time 
needed to assess these patients and augment the time 
allocated for more complex cases, such as youngsters, 
some elderly individuals, and those with developmental 
disabilities. Validation studies of automated systems, 
such as AMTAS, have demonstrated comparable 
accuracy and reliability to conventional manual 
audiometry [32]. AMTAS testing was also significantly 
faster than PTA, reducing test time by an average of 3.03 
minutes per person in clinical settings and 2.68 minutes 
in non-clinical settings [33]. Moreover, automated 
audiometry can reduce the expenses associated with 
test administration. Delivering accurate results allows 
audiologists to concentrate on interpreting outcomes, 
making referral decisions, and creating management 
strategies. This method is highly conducive to 
telemedicine, significantly enhancing service access 
[22]. Improving the efficiency of constrained specialists' 
time by automation significantly boosts efficacy in 
hearing healthcare [34].

Implementing automated audiometry may encounter 
problems, including assessing environmental noise's 
influence on test outcomes, documenting bone-
conduction hearing thresholds, and ensuring the quality 
of automated audiometry results. Environmental noise 
is typically monitored using sound level meters or 
noise dosimeters, which apply frequency weightings 

are favoured as they confirm the integrity of the auditory 
response from the ear to the highest cortical areas [19].
Pure tone audiometry (PTA) is the gold standard for 
assessing hearing sensitivity and determining the 
presence and severity of hearing loss. It assesses 
frequencies critical for speech perception and can 
ascertain the degree, configuration, and type of hearing 
loss, providing sufficient detail to aid the healthcare 
team in identifying the aetiology and prognosis of the 
hearing loss and the most effective treatment approach 
[20].

Traditionally, an audiologist or a qualified operator 
performs the procedure manually using standardised 
methods in clinical settings. However, automated 
protocols have been available for several decades 
and are gaining popularity, mainly due to the recent 
COVID-19 pandemic and the expanding domain of 
teleaudiology [21]. In evaluating the implementation 
of automated audiometry, it is crucial to recognise that 
the techniques employed to obtain hearing thresholds 
are reliable and grounded in empirical data. Despite 
the existence of these automated pure-tone testing 
methods for a considerable duration, their application 
in diagnostic audiometry has been limited [22].

When individuals encounter the word automated 
audiometry, they envision a remarkable apparatus 
capable of autonomously and impeccably assessing an 
individual's hearing threshold. Automated audiometry 
refers to technologies that automate or self-administrate 
from the test initiation using similar methods utilised 
in PTA and conducted in various environments such 
as hearing health care, occupational health, and 
community settings [23,24].

Development of Automated Audiometry
While early developments in automated audiometry—
such as the Bekesy audiometer introduced in 1947—
laid the groundwork for self-administered hearing tests, 
the emphasis today is on clinically validated, software-
driven systems that improve access and efficiency [22]. 
Contemporary PC-based audiometers with integrated 
microprocessors now enable automation in various 
settings, from hospitals to schools [22,25].

Several modern platforms have been developed and 
tested for clinical use. For instance, the KUDUwave, 
introduced by GeoAxon in 2008, integrates an 
audiometer within sound-attenuating headphones 
and can operate in both automatic and remote modes 
[27]. Similarly, systems like NIH Toolbox Hearing Test, 
Otogram, and OtoKiosk represent validated, portable 
solutions that support efficient hearing screening and 
diagnostic testing in both clinical and community 
settings. These technologies offer promising tools to 
address workforce shortages and improve accessibility 
to hearing healthcare [26-29].
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(A-weighted or C-weighted) to reflect human auditory 
sensitivity, particularly in the 500 Hz to 6 kHz range 
[10]. “Excessive noise” is defined as daily noise exposure 
exceeding 82 dB(A), a daily personal noise dose above 
50%, a maximum sound pressure level exceeding 
115 dB(A) at any time, or a peak sound pressure 
exceeding 140 dB(C), as regulated under Regulation 3 
of the Occupational Safety and Health (Noise Exposure) 
Regulations 2019 [10]. Additional research is necessary 
to evaluate various computerised solutions and 
associated obstacles for automated audiometry [25].

While no automated audiometer can substitute for 
an audiologist, a device capable of yielding results 
comparable in accuracy to manual audiometry could 
significantly alleviate the demand for hearing health 
services. In addition,  assert that audiology may enhance 
patient service through increased efficacy and efficiency 
by using existing technology in clinics, and they 
advocate for the utilisation of automation for its several 
benefits [22].

Automated Hearing Tests in Clinical Setting
The historical evolution from early electrical audiometers 
to contemporary automated audiometry highlights the 
necessity for ongoing investigation and validation [24]. A 
clinical setting refers to testing conducted in a healthcare 
facility, typically in a sound-treated or acoustically 
controlled room [35]. Automated audiometry requires 
precision and dependability validation before its 
extensive clinical application. Successful clinical 
validations, reliability assessments, and methodological 
approaches to automated audiometry in clinical 
environments have been documented. Validity 
is assessed by the precision and dependability of 
automated threshold audiometry compared to manual 
threshold audiometry [8]. Accuracy is the indirect 
measurement approach that compares two distinct 
techniques assessing the same variable, one of which 
serves as the gold standard [23]. Manual audiometry is 
the benchmark, whereas automated audiometry is the 
comparative approach for assessing auditory thresholds. 
Test-retest reliability denotes a test's capacity to yield 
consistent results when administered multiple times to 
people under the same settings [8].

Yu and colleagues from Canada studied otograms at the 
BCAL laboratory at a community hospital in Edmonton, 
Alberta [27]. The Otogram is an automated, computer-
assisted audiometer that enables patients to self-
administer their pure-tone audiograms. It evaluates air 
and bone conduction thresholds and applies masking 
when necessary. Participants comprised individuals 
with normal conductive and sensorineural hearing loss. 
Both investigations demonstrate that air conduction 
thresholds are consistent across automated and manual 
audiometry. Nonetheless, variations in bone conduction 
thresholds were seen in intricate masking situations. 
Individuals with conductive and asymmetrical hearing 

impairments provide assessment challenges due to the 
masking issue.

In 2023, Wiseman and his colleagues from the United 
States performed a validation study of the NIH Toolbox – 
Hearing Threshold Test (HTT), a tablet-based evaluation 
utilising consumer-grade headphones, on a clinical 
sample of children and adults with diverse hearing 
acuity levels [28]. The electroacoustic examination of 
the hearing assessment application and headphones 
revealed acoustic outputs that adhered to established 
conformity standards for hearing evaluation. The results 
indicated a strong correlation between thresholds 
obtained from the tablet-based evaluation and those 
from the clinical hearing assessment for children and 
adults across all frequencies and various levels of 
hearing acuity. The HTT also satisfied clinical test-retest 
reliability criteria. The study determined that the tablet-
based hearing evaluation yields satisfactory hearing level 
estimations for children and adults without diagnostic 
audiometric assessment capabilities.

The same year, a validation study was conducted on the 
OtoKiosk automated audiometry system in quiet and 
low-level noise conditions, targeting individuals with 
normal and impaired hearing. Pure tone air conduction 
thresholds were recorded for each participant under 
three randomised conditions: standard audiometry, 
automated quiet, and automated testing in noise. The 
results indicated that the average changes between tests 
were minimal, and noise did not influence the thresholds 
assessed using OtoKiosk [29].	

The majority of studies have determined that automated 
audiometry accurately measures hearing thresholds; 
however, validation data remain insufficient for (1) 
automated bone conduction audiometry, (2) automated 
audiometry in children and challenging populations, 
and (3) various types and severities of hearing loss 
[8]. Certain studies underscore the need to capture 
bone-conduction hearing thresholds, considering 
the potential for occlusion effects from the earphones 
and the necessity of assuring the quality of automated 
audiometry test results [25]. 

Automated Hearing Test in Non-Clinical Setting
This narrative review thoroughly examines automated 
audiometry, emphasising its validation, reliability, and 
possible benefits compared to conventional manual 
audiometry techniques. A non-clinical setting refers to 
environments outside formal healthcare institutions, 
such as community centres or homes, which may or 
may not meet standard acoustic conditions [29,36]. The 
capacity of automated hearing tests to yield precise results 
enhances the potential for audiologists to optimise their 
productivity, enabling them to devote additional time 
to other vital components of hearing health care. This 
may strengthen access to hearing services, especially in 
regions experiencing a deficiency of audiologists and 
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populations requiring precise threshold measurements. 
While clinical implementation may involve higher costs 
and specialist time, the reliability and comprehensive 
nature of the results are significant advantages.

hearing healthcare practitioners. Nonetheless, despite 
the advantageous attributes of computerised hearing 
assessments, specific issues necessitate additional 
investigation. Environmental noise may affect the 
precision of test results, requiring stringent noise 
monitoring protocols to guarantee dependable outcomes. 
This analysis highlights the revolutionary potential of 
automated audiometry in enhancing global hearing 
health services and meeting the needs of underserved 
communities. Table I and Figure 1 encapsulate recent 
research employing automated hearing assessments in 
non-clinical environments.

Comparison of Automated Hearing Tests in Clinical 
and Non-Clinical Settings
Automated audiometry is applied in both clinical and 
non-clinical environments, with each setting serving 
distinct purposes and populations. In clinical settings, 
testing is typically conducted in sound-treated or 
acoustically controlled rooms within healthcare 
facilities, and is administered by audiologists or trained 
clinicians. These tests often include both air and bone 
conduction assessments, with accuracy validated against 
conventional pure-tone audiometry (PTA) and high test-
retest reliability. Clinical automated testing is particularly 
valuable for diagnostic evaluations, complex cases, and 

Table I: Summary of the recent studies on automated hearing test in non-clinical settings.

Studies Validation of a-PTA Test-Retest Reliability of 
a-PTA

Effect of Environmental 
noise

Client’s Satisfaction Community approach

Authors Govender & Mars [37] Bastianelli et.al. [27] Bean et. al. [29] Yeo et. al. [38] Mealings et. al. [39]

Year 2018 2019 2021 2023 2020

Population 50 school aged children 
(6 - 13 y/o) 

40 adults (23 - 56 y/o) 26 adults (47 - 76 y/o) 100 adults (21-78 y/o) Children (4-14 y/o)

Intervention Air and bone conduction 
thresholds

Pure-tone AC threshold AC hearing threshold 
(Hughson-Westlake) with 
noise ~35 dBA 

Diagnostic hearing thresh-
old (Hughson-Westlake) & 
feedback questionnaire

Hearing thresholds at 1 & 
4k Hz 

Comparator Conventional vs a-PTA Internal reliability within 
same automated hearing 
test

Automated audiometry in 
quiet, and in noise

Conventional vs automat-
ed hearing test

Conventional vs automat-
ed hearing test

Outcome Within 10 db mean differ-
ence between convention-
al and a-PTA

Mean difference was 0 (SD 
= 2.1) left ear, and 0.1 (SD 
= 1.1) right ear

Noise did not affect 
thresholds measured with 
OtoKiosk.

85% of the participants 
indicated that the machine 
was easy to use

88% of thresholds show 
acceptable threshold 
differences of ≤ 5 dB 

Application/ 
Tool

KUDUwave 5000 SHOEBOX™ Audiometry Otokiosk Automated Method for 
Testing Auditory Sensitivity 
(AMTAS)

AutoAud

Study Lim-
itation

Variability in bone con-
duction results, children’s 
slower or inconsistent re-
sponses, and discomfort 
with testing equipment 
may affect the accuracy 
and generalisability of au-
tomated audiometry out-
comes.

Limitations include poten-
tial learning effects, the 
lack of ambient noise mea-
surement, restricted testing 
to English word lists, and 
evaluation in primarily qui-
et clinical environments, 
which may affect the gen-
eralizability of the findings 
to other settings and popu-
lations.

This study was limited to 
four frequencies, adult 
participants aged 47–76 
years, and testing in a 
sound-attenuating booth, 
which may not reflect per-
formance in pediatric, geri-
atric, or more distracting 
clinical settings.

This study was limited by 
background noise levels, 
minor discrepancies in 
hearing profiles between 
AMTAS and manual PTA, 
and issues with device us-
ability that may affect re-
sult accuracy.

The study was limited by 
potential language barri-
ers for children whose first 
language is not English 
and by reliance on clini-
cian-administered tests as 
the gold standard, which 
themselves may be influ-
enced by child compliance 
and examiner skill.

Suggestion Automated audiometry 
protocols should incorpo-
rate adjustments for chil-
dren’s response time, on-
going encouragement, and 
proper equipment setup to 
enhance reliability and ac-
curacy.

Future studies should eval-
uate the tablet audiometer 
in diverse patient popula-
tions, clinical scenarios, 
and language contexts, 
including bone conduc-
tion and speech reception 
threshold testing, to en-
hance its generalizability 
and clinical applicability.

Future studies should eval-
uate the OtoKiosk auto-
mated audiometry system 
across a wider range of test 
frequencies, age groups, 
and real-world clinical 
environments to confirm 
its accuracy and general-
izability

Future studies should ad-
dress ambient noise con-
trol, consistency of hear-
ing profiles, and software 
enhancements to optimize 
the accuracy and feasibility 
of AMTAS in diverse clini-
cal settings

Future research should 
continue to validate 
self-administered hear-
ing tests, including lan-
guage-independent ver-
sions, and improve the 
sensitivity of speech-in-
noise components for more 
accurate detection in chil-
dren from diverse linguistic 
backgrounds.

Fig. 1: Hearing assessment using AMTAS in non-clinical settings
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In contrast, non-clinical settings, such as community 
centres, schools, or home environments, provide 
greater accessibility and convenience, especially in 
underserved or remote regions. Testing in these settings 
is often self-administered or supervised by trained 
assistants rather than audiologists, and focuses primarily 
on air conduction thresholds. Although environmental 
factors such as background noise can affect accuracy, 
non-clinical automated audiometry offers faster testing, 
lower operational costs, and scalability for population-
level screening. Both environments demonstrate 
complementary roles: clinical settings prioritise 
diagnostic precision, whereas non-clinical applications 
enhance accessibility and early detection, collectively 
contributing to more efficient and equitable hearing 
healthcare delivery. The summary of these comparisons 
is shown in Table II.

92.3%, suggesting it might be used for hearing screening. 
This study's restrictions include the auto-kit's expensive 
TDH-49 headphones for screening with an octave band 
sound level meter.

A private Malaysian university's Physiology Laboratory 
study compared audiometric results to an internet-
based hearing screening exam to measure adult hearing 
status [41]. This research used PTA, two online speech-
in-noise tests, Internet Test 1 (MED-EL's HearCom 
Digit Triplet Test) and Internet Test 2 (NHS's Speech 
in Noise Test). The study found a strong correlation 
between audiograms and internet-based hearing tests 
and significant differences in associated parameters 
examined by a complete questionnaire. The research 
showed that an online hearing test can determine hearing 
status, and the findings are essential for applications 
and further study. An internet-based hearing evaluation 
cannot replace a clinical pure-tone audiogram but can 
test a large population for auditory competence.

Hatta et al. (2024) conducted the latest preliminary study 
on translating, adapting, and integrating the Automated 
Method for Testing Auditory Sensitivity (AMTAS) 
instructional video into Malay [7]. For instructional 
integrity, verbatim translation ensured word-for-word 
accuracy. Integrating translated material into AMTAS 
improved guidance for Malaysian users. The process 
included movie transcription, Malay translation, and 
linguistic expert review. The Malay instructional 
video increased user comfort and reaction precision 
by increasing accessibility. This effort addresses the 
linguistic barrier to auditory evaluations and enhances 
the usefulness of AMTAS in Malaysia. In conclusion, 
the translated video can enhance hearing evaluations, 
particularly in rural and underserved areas, thereby 
promoting audiology services nationwide. In the 
expansion of this study, they had conducted a study 
to investigate the validation, reliability, and usability 
of AMTAS [33]. They concluded that the AMTAS is a 
valid and reliable approach for measuring hearing status 
in the Malaysian population, demonstrating high user 
satisfaction.

Limitations of the Review
This review acknowledges that the use of a narrative 
approach may limit the comprehensiveness of evidence 
mapping, particularly given the growing diversity 
of studies examining automated hearing tests in 
Malaysia and comparable settings. A scoping review 
would have enabled a more systematic exploration 
of the available literature, identification of research 
gaps, and classification of emerging themes—an 
approach recommended when the evidence base is 
broad and heterogeneous [42]. However, the current 
study intentionally employed a narrative synthesis to 
provide an initial overview of trends and challenges 
in automated hearing assessments in Malaysia. Future 
research adopting a scoping review methodology 

Table II: Comparison of Automated Hearing Tests in Clinical and 
Non-Clinical Settings

Aspect Clinical Setting Non-Clinical Setting

Purpose Diagnostic assessment, 
validation of thresholds

Screening, early detection, popula-
tion-level monitoring

Setting Healthcare facilities, 
sound-treated/acoustically 
controlled rooms

Schools, community centres, and 
homes may have uncontrolled 
acoustic conditions

Adminis-
trator

Audiologists or trained cli-
nicians

Trained assistants or self-adminis-
tered by participants

Test 
Type

Air and bone conduction; 
validated against manual 
PTA

Primarily air conduction; limited 
bone conduction assessment

Accu-
racy

High, validated, and reli-
able

Moderate to high; influenced by 
environment and user familiarity

Cost and 
Time

Moderate; requires special-
ist time

Lower; faster testing, reduced spe-
cialist involvement

Accessi-
bility

Limited by clinic locations 
and specialist availability

High; can reach remote or under-
served populations

Advan-
tages

Precision, reliability, tai-
lored testing

Scalability, accessibility, reduced 
specialist time, and convenience

Limita-
tions

Requires trained per-
sonnel, equipment cost, 
scheduling

Environmental noise sensitivity, 
limited bone conduction, and less 
controlled test environment

Automated Hearing Tests in Malaysia 
In Malaysia, efforts to integrate automated hearing 
screening tools have led to the development of 
locally relevant technologies to address limitations in 
accessibility and standardisation. One such initiative 
is the automated hearing screening kit (auto-kit) 
developed specifically for the Malaysian context by 
Gan and colleagues. To ensure compliance, Gan 
and team developed an automated hearing screening 
kit (auto-kit) with real-time noise level monitoring 
[40]. The auto-kit includes a laptop, 24-bit sound 
card, headphones, microphone, and ANSI-calibrated 
graphical user interface. The auto- kit can provide 500, 
1000, 2000, and 4000 Hz test tones at 25- or 40-dB 
HL screening cut-off levels. Clinical results at the 40 
dB HL screening threshold showed 92.5% sensitivity 
and 75.0% specificity for the auto-kit. The 500 Hz test 
tone is not used in hearing screening; thus, the auto-kit 
testing method can omit it. Eliminating the 500 Hz test 
tone increased the auto-kit's specificity from 75.0% to 



Mal J Med Health Sci 22(SUPP8):350-358, August 2026356

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

is therefore warranted to offer a more detailed and 
structured mapping of existing evidence.

CONCLUSION

The rising demand for hearing healthcare services 
in Malaysia, together with the limited number of 
audiologists, underscores the importance of exploring 
innovative approaches such as automated audiometry. 
This review summarises the development of automated 
audiometry, outlines its advantages and challenges, 
describes its application in both clinical and non-clinical 
settings, and highlights its emerging implementation in 
Malaysia.

Internationally, automated audiometry has been 
increasingly adopted for screening and diagnostic 
purposes due to its efficiency, scalability, and ability 
to support service delivery in settings with limited 
specialist availability. In Malaysia, however, research 
and implementation remain at an early stage, with 
studies demonstrating promising potential but indicating 
the need for further validation to ensure accuracy 
and reliability across diverse user groups and clinical 
conditions.

Moving forward, more local research, feasibility testing, 
and pilot implementation studies are required to refine 
automated testing protocols, strengthen validity and 
reliability evidence, and evaluate performance in real-
world environments. Expanding the use of automated 
audiometry—particularly in underserved and remote 
areas—may contribute meaningfully to improving 
hearing healthcare accessibility. As technological 
advancements continue, automated audiometry 
is likely to play an increasingly supportive role in 
complementing, rather than replacing, conventional 
audiological practice in Malaysia.
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