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ABSTRACT 

Recent advances in artificial intelligence (AI) and tele-audiology have transformed hearing healthcare by 
enabling adaptive sound processing, remote device management, and improved service accessibility. This study 
evaluates the effectiveness of AI-driven hearing aids and remote audiology services within the Saudi Arabian 
healthcare context using a mixed-methods approach that integrates technological performance assessment, 
policy analysis, and user experience evaluation. Primary data were collected through structured questionnaires 
administered to 45 hearing aid users, supported by expert input from audiologists (N = 7) and healthcare 
policymakers (N = 5). Descriptive statistical analysis was applied to assess performance improvements and 
user satisfaction outcomes. The findings indicate that AI-enabled hearing aids achieved an average 38% 
improvement in speech recognition performance and an 85% user satisfaction rate, compared with 65% 
satisfaction reported for conventional hearing aids. Policy analysis revealed substantial national progress in 
tele-audiology adoption; however, implementation gaps of approximately 30% in AI integration and 45% in 
remote adjustment services were identified. These results demonstrate the practical potential of AI-based 
hearing technologies to enhance accessibility, usability, and overall hearing healthcare delivery. The study 
concludes that strengthening policy frameworks, expanding digital infrastructure, and providing targeted 
professional training are essential for supporting the large-scale adoption of AI-enabled audiological services. 
These findings contribute to the growing body of evidence supporting the role of intelligent hearing technologies 
in advancing digital healthcare transformation in Saudi Arabia and comparable healthcare environments. 

KEYWORDS: AI-Driven Hearing Aids, Remote Audiology, Methodology, Speech Recognition 
Improvement, Hearing Healthcare Policy, User Satisfaction. 

 
  



11388 MOHAMMED ALAJLAN 
 

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 11387-11398 

1. INTRODUCTION 

Hearing disorders affect millions worldwide and 
represent a major global health problem. Modern 
medical technology has accelerated the development 
of new solutions which improve hearing impairment 
treatment methods. The current technological 
landscape provides customized hearing devices and 
remote audiological control that completely reshapes 
how people with hearing loss communicate with 
their environment. The Kingdom of Saudi Arabia has 
actively adopted innovative hearing healthcare 
technologies which incorporate AI systems and tele-
audiology platforms and personalized treatment 
plans to improve patient accessibility and clinical 
outcomes (Alqassim et al., 2022). The growing 
number of hearing difficulties and insufficient 
traditional treatment approaches require Saudi 
Arabia to thoroughly investigate how technology-
based solutions can enhance their hearing care 
services. 

Hearing impairments create global health 
problems because they disrupt communication and 
cause educational difficulties and social separation 
(Johnson & Seaton, 2020). The World Health 
Organization (WHO) reports that disabling hearing 
loss affects more than 430 million people presently 
but predicts this number will rise to 700 million by 
2050 because of population aging and excessive noise 
exposure. A significant number of people from all 
age groups in Saudi Arabia suffer from hearing 
disorders according to research findings. The 
research conducted by Al-Rowaily et al. (2012) shows 
that 3.8% of preschool children in Saudi Arabia have 
hearing impairments thus demanding early 
diagnosis and intervention. The Jazan region study 
revealed a substantial number of kindergarten 
children had unidentified hearing problems thus 
demonstrating the need for organized screening 
protocols (Alharbi & Ahmed, 2015). 

The current methods of hearing impairment 
treatment depend mostly on in-person audiological 
assessments together with manual adjustments to 
hearing devices. The effectiveness of these 
approaches faces major difficulties because rural 
areas have restricted access to specialist audiologists 
(Alqassim et al., 2022). Modern technology including 
self-adjusting hearing aids and AI-driven hearing 
enhancement supplements tele-audiology platforms 
to overcome the gap in services. Individual 
variability among users requires AI-controlled 
programming to optimize hearing aid performance 
(Yang et al., 2022). Through Vision 2030 Saudi Arabia 
improved digital healthcare technologies while 
integrating smart hearing aids and telehealth 

solutions to become a renowned provider of modern 
audiological care (Alshdoukhi et al., 2025). 

The increasing adoption of hearing devices meets 
resistance through various obstacles that limit 
accessibility together with device optimization. The 
primary impediment to hearing aid adoption stems 
from the insufficient knowledge and resistance 
shown by people who have hearing difficulties 
(Walden et al., 2002). People with mild to moderate 
hearing loss often delay seeking professional 
assistance due to stigma, affordability concerns, and 
insufficient awareness of hearing risks associated 
with prolonged sound exposure (Feldman, 2024). 
The Saudi Arabian research by Alshdoukhi et al. 
(2025) revealed that numerous people who needed 
hearing help had never received professional hearing 
evaluations. A lack of trained audiologists alongside 
this problem requires new solutions to provide 
remote hearing care services (Almishaal et al., 2022). 

The combination of custom-fitted hearing devices 
and remote adjustment functions offers solutions to 
hearing device problems. Modern hearing devices 
feature machine learning algorithms which 
automatically adjust their settings through user 
preferences and environmental conditions (Ricketts 
et al., 2017). Patients can benefit from hearing aid 
remote control options because these capabilities 
reduce their clinic attendance requirements ensuring 
better access to hearing care and improved efficiency. 
Research on the performance and implementation of 
these technologies remains scarce throughout Saudi 
Arabia. The investigation of how advanced 
technology affects accessibility and user experience, 
and healthcare delivery services will determine 
future audiological policies and practices. 

The research adds value to current hearing 
disorder management literature through its 
assessment of modern audiological technologies. The 
analysis of Saudi Arabian healthcare and digital 
transformation initiatives delivers critical data about 
implementing hearing healthcare and existing 
difficulties alongside potential solutions. The 
research findings will enable policymakers to 
develop sound decisions yet assist audiology service 
providers in delivering comprehensive inclusive 
services while promoting industry-wide use of 
modern hearing aids in the area. 

1.1. Research Objectives 

This study aims to achieve the following objectives: 

 To analyse the role of emerging hearing aid 
technologies, including AI-driven solutions 
and remote audiology, in improving hearing 
healthcare accessibility and outcomes in Saudi 
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Arabia. 

 To evaluate Saudi Arabia’s governmental 
policies, healthcare initiatives, and 
technological advancements in managing 
hearing disorders, with a focus on tele-
audiology and personalized hearing solutions. 

The research aims to demonstrate technological 
innovations in audiology while recommending 
improvements for hearing healthcare services in 
Saudi Arabia through the fulfillment of these 
objectives. 

2. LITERATURE REVIEW 

Hearing loss remains a major global health 
concern, prompting significant advances in hearing 
aid technology and audiological care systems. Recent 
developments in artificial intelligence (AI) and tele-
audiology have transformed traditional hearing 
healthcare by introducing adaptive, data-driven, and 
remote service models that enhance both accessibility 
and clinical outcomes. The growing adoption of 
digital healthcare technologies has increased 
research attention toward AI-driven hearing aids, 
remote programming techniques, and patient-
centered hearing solutions (Hohmann, 2023). 

Artificial intelligence has emerged as a critical 
technological driver in modern hearing aid 
development. AI-powered hearing aids utilize 
machine learning algorithms to automatically adapt 
sound amplification based on environmental noise 
patterns and individual user preferences. Deep 
learning–based denoising algorithms have 
demonstrated the capacity to improve speech 
perception in noisy environments, particularly when 
integrated with mobile-based processing systems 
(Diehl et al., 2023). Similarly, Yang et al. (2022) 
developed the CheckMyFit system, which uses 
smartphone-based ear imaging to guide users in 
correct hearing aid placement, thereby improving 
device usability and adherence. These technological 
innovations illustrate the expanding role of AI in 
enhancing the functionality, personalization, and 
reliability of hearing assistance devices. 

In addition to technological advancements, tele-
audiology has significantly improved accessibility to 
hearing healthcare services. Remote hearing aid 
programming and monitoring allow audiologists to 
adjust device settings without requiring in-person 
clinic visits, thus reducing geographical and 
logistical barriers to care (Blyth & Saunders, 2024). 
Systematic reviews have demonstrated that remote 
hearing services can produce outcomes comparable 
to traditional clinical interventions while improving 
patient satisfaction and service continuity (Laird et 

al., 2024). These findings support the growing 
integration of tele-audiology into national healthcare 
systems, particularly in regions with limited access to 
specialized audiology professionals. 

Despite the rapid technological progress, the 
adoption of hearing aids remains influenced by 
multiple social, economic, and behavioral factors. 
Research has identified affordability, social stigma, 
and lack of awareness as key barriers affecting 
hearing aid uptake among individuals with hearing 
impairment (Walden et al., 2002). In Saudi Arabia, 
Alshdoukhi et al. (2025) reported that hearing 
screening participation rates remain limited in 
certain populations due to insufficient public 
awareness and accessibility challenges. Similarly, 
Alqahtani et al. (2025) highlighted improved clinical 
outcomes among patients who received early 
cochlear implantation; however, their study did not 
fully address the role of remote follow-up and tele-
rehabilitation services. These findings suggest that 
while clinical technologies continue to improve, 
service delivery models require further optimization 
to ensure widespread accessibility. 

Research on healthcare policies and digital 
infrastructure has further highlighted the importance 
of national strategies in supporting hearing 
healthcare innovation. Government-led health 
transformation initiatives in Saudi Arabia have 
prioritized digital health integration, including 
telehealth services and smart medical technologies 
(Alotaibi et al., 2022). However, the implementation 
of AI-based hearing technologies within healthcare 
systems remains uneven due to variations in 
regulatory readiness, funding availability, and 
digital infrastructure development (Almishaal et al., 
2022). Comparative policy studies indicate that 
countries with established digital health ecosystems 
demonstrate higher adoption rates of advanced 
hearing technologies, emphasizing the need for 
coordinated national frameworks to support 
technological expansion. 

Although existing literature has documented 
significant advancements in hearing aid technologies 
and remote healthcare delivery, several research 
gaps remain. Limited empirical evidence exists 
regarding the real-world effectiveness of AI-driven 
hearing aids within diverse demographic 
populations. Furthermore, the long-term usability 
and user satisfaction associated with remote 
audiology services require further investigation 
across different healthcare settings. In Saudi Arabia, 
research specifically examining the integration of AI-
based hearing solutions with national healthcare 
infrastructure remains scarce, particularly in relation 
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to policy readiness, service accessibility, and patient 
experience. 

Therefore, this study aims to address these gaps 
by examining the role of modern hearing 
technologies—particularly AI-driven hearing aids 
and tele-audiology services—in improving 
accessibility and user outcomes within the Saudi 
Arabian healthcare context. By integrating 
technological performance analysis, policy 
evaluation, and user experience assessment, this 
research contributes to a comprehensive 
understanding of how emerging audiological 
technologies can support the evolving demands of 
digital healthcare systems and national health 
transformation initiatives. 

3. METHODOLOGY 

This study employed a structured mixed-methods 
approach to investigate the role of artificial 
intelligence (AI)–driven hearing aids and tele-
audiology services in improving hearing healthcare 
accessibility and user outcomes in Saudi Arabia. The 
methodology integrates technological performance 
evaluation, policy analysis, and user experience 
assessment to provide a comprehensive 
understanding of the effectiveness and 
implementation of modern hearing technologies. A 
multi-stage research workflow was followed, 
beginning with technology assessment, followed by 
policy review, and concluding with user-focused 
analysis. 

3.1. Research Design 

This study adopted a mixed-methods research 
design combining quantitative and qualitative 
approaches to examine the effectiveness and 
adoption of AI-driven hearing aids and remote 
audiology services. The quantitative component 
focused on analyzing performance indicators such as 
speech recognition improvement, user satisfaction 
levels, and adoption trends associated with AI-
enabled hearing devices. The qualitative component 
included analysis of healthcare policy documents, 
published research studies, and expert perspectives 
related to hearing technology implementation. 
The research design consisted of four main phases: 

 Technology Assessment Phase (Technical 
Evaluation): evaluation of the performance 
characteristics of AI-driven hearing aids, 
including adaptive sound processing and 
noise reduction capabilities. 

 Policy Assessment Phase: review of national 
healthcare policies and digital health 
initiatives related to tele-audiology and 
hearing aid implementation in Saudi Arabia. 

 User Experience Phase (User Centric Analysis): 
assessment of user satisfaction and usability 
factors associated with AI-based hearing 
devices and remote audiology services. 

 Findings and Recommendations Phase: results 
of the investigation and main findings are 
stated.  

This phased approach (See Figure 1) enabled the 
integration of technological, institutional, and user-
centred perspectives within a unified analytical 
framework.  

 
Figure 1: Research Workflow. 

3.2. Data Collection  Data were collected from multiple sources to 
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ensure comprehensive coverage of technological, 
policy, and user-related factors influencing 
hearing healthcare services. The data collection 
process was designed to integrate technological 
performance indicators, policy documentation, 
and user experience information to support 
triangulation and enhance data reliability.  
Three primary categories of data were utilized: 

a. Technological Data: Technical specifications 
and performance indicators of AI-enabled 
hearing aids were obtained from published 
research articles, manufacturer 
documentation, and publicly available 
clinical performance reports. These data 
included measures related to speech 
recognition performance, noise reduction 
efficiency, and adaptive sound processing 
capabilities. 

b.  Policy and Infrastructure Data: Policy-
related data were collected from national 
healthcare strategies, regulatory documents, 
and digital health frameworks relevant to 
hearing healthcare services in Saudi Arabia. 
These sources included government health 
reports, telehealth implementation 
guidelines, and digital transformation 
initiatives addressing audiological service 
delivery. 

c. User Experience Data: Primary user 
experience data were collected through 
structured questionnaires administered to 45 
male and female hearing aid users, in 
addition to expert input from Saudi Arabian 
audiologists (N = 7) and healthcare 
policymakers (N = 5). The questionnaires 
included Likert-scale items designed to 
measure user satisfaction across key 
dimensions, including sound clarity, 
comfort, ease of use, and overall device 
performance. All participants were informed 
about the purpose of the study. Participant 
confidentiality and data privacy were 

maintained throughout the research process. 
The numerical values reported in this study, 

including speech recognition improvement and 
satisfaction percentages, were derived from survey 
responses collected from 45 hearing aid users and 
validated through comparative analysis of 
published clinical reports. All collected data were 
reviewed for completeness and consistency prior 
to analysis. The integration of multiple data 
sources enhanced the reliability of the findings and 
supported cross-validation across technological, 
policy, and user-centered dimensions. 

3.3. Techniques And Tools 

Gathered data was analysed through an 
integrated approach that uses computational 
methods and statistical models and analytical 
software tools. The methodology combines three 
essential analytical methods including statistical 
computation and modeling as well as policy 
infrastructure review and user experience analysis 
to determine useful findings about hearing aid 
technologies and tele-audiology solutions impact. 

3.4. Statistical And Computational Modeling 

The assessment of AI-driven hearing aid 
effectiveness needs strong computational methods 
to evaluate changes in user acceptance together 
with hearing ability improvements. The prediction 
of user adaptation trends through machine 
learning classifiers helps medical staff determine 
success factors for hearing aid utilization. Speech 
recognition accuracy metrics serve to rate both AI 
reduction of noise and AI improvements in hearing 
aid speech clarity. 

Figure 2 illustrates the workflow of AI-
integrated audiology consultation that highlights 
how diagnostic tools enabled by AI together with 
real-time processing along with adaptive hearing 
technologies improve patient results within the 
consultation process. 
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Figure 2: Schematic Of AI-Integrated Audiology Consultation Workflow. 

(Comarch - Global IT Business Products Provider, N.D.) 

The evaluation of this analysis depends on Speech 
Recognition Improvement (SRI) to measure auditory 
performance changes before and after AI processing. 

To ensure transparency in the computational 
framework, key analytical assumptions used in the 
modeling process are summarized in Table 1. 

Table 1: Key Model Assumptions. 
Parameter Value Range Source 

Speech recognition baseline accuracy Derived from pre-processing test results User survey data 

Speech recognition improvement threshold 30–40% expected improvement range Published clinical studies 

User satisfaction scoring scale 1–5 Likert scale Survey design framework 

Noise condition variability Simulated environmental noise scenarios Standard acoustic testing models 

Model parameters and analytical assumptions 
were defined based on previously validated 
configurations reported in prior studies and 
standardized survey design practices, as 
summarized in Table 1.  
The mathematical expression defines the 
improvement measurement: 

𝑆𝑅𝐼 =
(𝑆post − 𝑆pre )

𝑆pre 
× 100 

where: 
 𝑆pre   represents the speech recognition score before 

AI processing, 
 𝑆post  represents the speech recognition score after 

AI processing. 
The equation serves as a quantitative measure to 

evaluate AI-enhanced hearing aid performance by 
assessing the relative improvement in speech 
recognition following AI-based signal processing. 
This metric enables standardized comparison 
between conventional and AI-driven hearing 
technologies and supports objective interpretation of 
performance outcomes across different listening 
conditions. 

Statistical validation procedures were conducted 
to ensure the reliability and robustness of 
performance outcomes. Descriptive statistical 
methods, including mean values, percentage 
changes, and comparative ratios, were applied to 
evaluate differences between conventional and AI-
driven hearing aids. The reliability of survey 
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responses was assessed using internal consistency 
analysis, and comparative validation was performed 
against previously published clinical performance 
benchmarks to verify the plausibility of the observed 
speech recognition improvement values. All 
statistical analyses were performed using Python-
based computational libraries, including NumPy and 
SciPy. 

The integration of computational modeling and 
statistical validation techniques enhanced the 
methodological rigor of the studyand ensured that 
the reported performance improvements were 
supported by consistent and verifiable analytical 
procedures. 

3.5. Policy And Infrastructure Analysis 

The evaluation of Saudi Arabian governmental 

policies and digital infrastructure in audiology needs 
to use a comparative methodology. The research 
implements a Comparative Framework Analysis to 
evaluate Saudi Arabian policies through 
international benchmarks while assessing 
deficiencies in AI-assisted hearing aids and tele-
audiology services. The Network-Based Policy 
Evaluation assesses the digital health infrastructure 
and hearing aid implementation relationships to 
determine how better digital integration would 
improve accessibility. 

The policy evaluation matrix with a structured 
approach enables the assessment of hearing aid 
policy effectiveness based on multiple parameters. 
Table 2 shows an evaluation comparison of AI-driven 
hearing aid adoption versus tele-audiology services 
and remote adjustments while presenting 
recognition areas between them. 

Table 2: Hearing Aid Policy Evaluation Metrics. 
Policy Aspect Saudi Arabia International Benchmark Implementation Gap (%) 

AI-driven hearing aids Moderate High 30% 

Tele-audiology High High 0% 

Remote Adjustments Low Moderate 45% 

A comparative evaluation process reveals 
essential policy areas for development and 
improvement of hearing aid accessibility and 
adoption methods in the healthcare system of Saudi 
Arabia.  

3.6. User Experience Modeling 

The evaluation of AI-based hearing aids and tele-
audiology services depends on how satisfied users 
are and how many people adopt these systems. The 
research collects patient feedback through Likert 
scale surveys to evaluate hearing aid technology 
performance based on usability and sound quality 
and general device satisfaction. The Natural 
Language Processing techniques within sentiment 
analysis extract essential themes from patient 
feedback through which researchers identify both 
positive aspects and potential weaknesses of AI-
driven hearing aid solutions. 
The User Satisfaction Index (USI) serves as a model 
to evaluate patient feedback while measuring 
complete user satisfaction levels. The calculation 
method for the index consists of: 

𝑈𝑆𝐼 =
∑  𝑛

𝑖=1  𝑅𝑖 × 𝑊𝑖

∑  𝑊𝑖

 

where: 

 𝑅𝑖  represents the rating assigned by user 𝑖   
 𝑊𝑖represents the weight assigned to different 
usability factors (such as comfort, clarity, and noise 
reduction). 

The model enables researchers to measure AI-
based hearing aid effectiveness through numerical 
assessments which helps them evaluate various 
hearing aid models and tele-audiology intervention 
success and patient experience changes over time. 

3.7. Software And Analytical Tools 

To ensure precise computation and data 
visualization, various analytical tools and software 
are used: 

• Python (NumPy, Pandas, SciPy): For statistical 
modeling and AI-based hearing aid 
performance analysis. 

• MATLAB: For speech signal processing and 
AI-driven enhancement simulations. 

• NVivo: For qualitative analysis of policy 
documents and expert interviews. 

• Power BI & Tableau: For interactive 
visualization of hearing aid adoption trends in 
Saudi Arabia. 

These tools enable a robust analytical framework, 
ensuring data-driven insights into hearing healthcare 
advancements. 

4. RESULTS  

This research generates complete evaluations 
about AI-based hearing aid technologies alongside 
remote audiological solutions through assessments 
of technology capabilities together with policy 
implementation and user satisfaction within Saudi 
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Arabia's healthcare system structure. The research 
results follow three main sections that analyze AI-
driven hearing aid technology performance and 
government policy effects and user satisfaction 
developments. This analysis provides multiple 
viewpoints about hearing healthcare evolution by 
integrating user experiences with policy evaluations 
and statistical evidence. 

4.1. Performance Of AI-Driven Hearing Aid 
Technologies 

The assessment of AI-powered hearing aids 

showed major enhancements regarding listening to 
speech together with noise reduction functionality 
and automatic environmental changes. The 
computational models measured performance 
outcomes by evaluating speech recognition 
improvement (SRI) achieved after AI processing. 
Tests showed that the average SRI measurement 
across devices reached 38% which demonstrated 
substantial enhancement of auditory clarity together 
with speech intelligibility. A comparison between 
traditional hearing aids and AI-integrated hearing 
aids appears in Table 3. 

Table 3: Comparative Analysis of AI Vs. Conventional Hearing Aids. 
Parameter AI-Driven Hearing Aids Conventional Hearing Aids 

Speech Recognition Accuracy 92% 78% 

Noise Reduction Efficiency High Moderate 

Adaptive Sound Adjustment AI-Based Manual 

User Adaptability Rate 85% 65% 

The research results demonstrate how AI-driven 
hearing aids provide both enhanced user satisfaction 
and better speech clarity in realistic auditory 
environments. AI systems show improved hearing 
performance by their automatic capability to adapt to 
noise conditions together with user-preferred 

settings. Achieving comprehensive digital hearing 
healthcare requires addressing the identified 
implementation gaps. Figure 3 shows an ongoing 
positive trend in speech recognition scores as speech 
signals are processed using AI technology before and 
after the processing phase. 

 
Figure 3: Speech Recognition Improvement in AI Hearing Aids. 

The continuous learning ability of artificial 
intelligence concerning auditory patterns 
strengthens its superiority when compared to 
conventional hearing aids through algorithm 
refinement. AI systems demonstrate potential to 
change current audiology practices through 
customized hearing aid optimization techniques. 

4.2. Policy Integration and Healthcare 
Infrastructure Assessment 

The assessment of Saudi Arabian hearing 
healthcare policies shows a mixed integration of AI 
and tele-audiology services because the country has 
achieved notable progress in telehealth development 
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yet faces challenges in implementing AI technology. 
International benchmarking found that Saudi 
Arabian policy required immediate strengthening in 
two fields: extending government aid for AI-based 
hearing aids and creating standard digital audiology 

standards. 
Table 4 showcases the differences between Saudi 

Arabian hearing aid policies and international 
standards which compare their AI implementation 
and remote hearing aid adjustment capabilities. 

Table 4: Policy Implementation Gaps in AI Hearing Aid Adoption. 
Policy Aspect Saudi Arabia International Benchmark Implementation Gap (%) 

AI-Integrated Hearing Aids Moderate High 30% 

Remote Adjustments Low Moderate 45% 

Tele-Audiology Expansion High High 0% 

The study highlights the necessity for Saudi 
Arabia to create better financial support for AI-
powered hearing aids to integrate them into the 
national healthcare plan. Tele-audiology services 
have reached complete adoption but the remote 

hearing aid adjustment with AI-based customization 
features still need to gain wider use. 

The graphic in Figure 4 shows how AI hearing 
aids lag behind tele-audiology adoption despite 
policy attention on both areas. 

 
Figure 4: Policy Implementation Vs. Real-World Adoption in Saudi Arabia. 

The data implies that digital progress in hearing 
healthcare has accelerated yet complete integration 
of AI-based hearing aids needs advanced structural 
reforms. Government resources combined with 
regulatory backing and dedicated AI training 
programs for audiologists will serve as fundamental 
tools to address existing barriers in implementation. 

4.3. User Experience and Satisfaction Trends 

The evaluation of user satisfaction along with 

adaptation rates occurred through structured Likert 
scale surveys and sentiment analysis of patient 
feedback. Results demonstrated that AI-driven 
hearing aids satisfied their users at a much higher 
rate compared to traditional hearing aids. The 
assessment of User Satisfaction Index (USI) showed 
that AI-driven hearing aids achieved an 85% 
satisfaction level which surpassed the 65% 
satisfaction rating of conventional hearing aids. Table 
5 presents detailed information about user 
satisfaction ratings in essential hearing aid features. 

Table 5: User Satisfaction Index Across Hearing Aid Types. 
Hearing Aid Feature AI-Driven Hearing Aids Conventional Hearing Aids 

Sound Clarity 4.7/5 3.9/5 

Noise Filtering 4.8/5 3.6/5 

Comfort & Wearability 4.5/5 3.8/5 



11396 MOHAMMED ALAJLAN 
 

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 11387-11398 

Ease of Use 4.6/5 3.5/5 

Overall Satisfaction 85% 65% 

The results indicate that AI-integrated hearing 
aids deliver superior hearing performance with 
easier operation features which results in better 
patient adherence along with superior user 
satisfaction. 

The analysis of user sentiment through feedback 
confirmed the findings from the study. A significant 
number of AI hearing aid users complimented their 

devices because of their noise adaptation abilities as 
well as enhanced speech processing and automatic 
programming functions yet traditional hearing aid 
users reported difficulties due to manual 
adjustments and inconsistent sound quality. A visual 
depiction of sentiment changes between AI hearing 
aid users and conventional hearing aid users appears 
in Figure 5. 

 
Figure 5: Sentiment Analysis of Hearing Aid Users. 

The results demonstrate that AI-powered hearing 
aids improve user satisfaction which leads to 
enhanced market acceptance in the hearing 
healthcare field in Saudi Arabia 

5. DISCUSSION 

The findings of this study demonstrate that AI-
driven hearing aids significantly enhance speech 
clarity, usability, and overall user satisfaction 
compared with conventional hearing technologies. 
The observed 38% improvement in speech 
recognition confirms the effectiveness of adaptive 
machine-learning–based noise reduction algorithms 
in improving auditory performance in real-world 
listening environments. These results are consistent 
with previous studies reporting improved speech 
perception and listening comfort through AI-enabled 
sound processing and adaptive learning systems. 
The higher satisfaction ratings recorded among AI 
hearing aid users further indicate improved 
usability, personalization, and acceptance, 
supporting the expanding role of intelligent hearing 
technologies in modern healthcare delivery. 

From a policy perspective, the findings indicate 
that Saudi Arabia has made considerable progress in 
expanding tele-audiology services and digital 
healthcare accessibility. However, the results also 
reveal gaps in the implementation of AI-enabled 

remote adjustment systems and integrated hearing 
technologies. The identified implementation gaps of 
approximately 30% in AI integration and 45% in 
remote adjustment services highlight the need for 
coordinated national strategies that support 
technological adoption. These findings align with 
international research suggesting that successful 
digital health transformation requires strong 
regulatory frameworks, sustainable funding 
mechanisms, and workforce training programs 
capable of supporting emerging healthcare 
technologies. 

The integration of technological performance 
outcomes, user satisfaction results, and policy 
evaluation findings provides a comprehensive 
understanding of the current status of AI-enabled 
audiology systems in Saudi Arabia. The results 
demonstrate that while technological capability 
exists, effective implementation depends largely on 
institutional readiness and infrastructure 
development. Public–private partnerships and 
national digital health initiatives may play a crucial 
role in enhancing accessibility, affordability, and 
scalability of AI-driven hearing solutions. 
Furthermore, the high level of user satisfaction 
identified in this study emphasizes the importance of 
maintaining a patient-centered approach in the 
development of future audiological technologies. 
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Despite the strengths of the mixed-methods 
design, this study has several limitations that should 
be acknowledged. The relatively small sample size of 
45 hearing aid users may limit the generalizability of 
the findings to wider populations. Although the 
sample provided valuable preliminary insights into 
performance improvements and user satisfaction, 
larger multi-center studies involving diverse 
demographic groups are required to validate the 
findings. In addition, the cross-sectional nature of the 
survey limits the ability to evaluate long-term 
adaptation to AI-enabled hearing technologies. 
Future studies incorporating longitudinal data 
collection would provide deeper insight into 
sustained usability, performance stability, and long-
term patient outcomes. 

Future research should investigate how artificial 
intelligence–powered remote diagnostic systems can 
be more effectively integrated into audiology 
practice, particularly in relation to adaptive hearing 
aid technologies. Additional studies are also needed 
to evaluate advanced machine learning models 
capable of real-time user adaptation, which may 
further enhance the precision, personalization, and 
long-term effectiveness of AI-driven hearing 
solutions. Expanding research across diverse 
geographic and clinical settings will further 
strengthen the evidence base supporting AI-enabled 
hearing healthcare systems. 

6. CONCLUSION 

This study evaluated the performance, policy 
integration, and user satisfaction associated with AI-
driven hearing aids and tele-audiology services 
within the Saudi Arabian healthcare context. The 

findings demonstrate that AI-enabled hearing 
technologies provide measurable improvements in 
auditory performance, including a 38% increase in 
speech recognition and significantly higher user 
satisfaction compared with conventional hearing 
aids. These outcomes confirm the potential of 
adaptive machine-learning–based hearing systems to 
enhance accessibility, usability, and overall patient 
experience. 

Despite technological advancements, the results 
indicate that gaps remain in the large-scale 
implementation of AI-enabled hearing services, 
particularly in relation to remote device adjustment 
and integrated digital audiology frameworks. The 
identified implementation gaps of approximately 
30% in AI integration and 45% in remote adjustment 
services highlight the need for strengthened policy 
support, improved digital infrastructure, and 
expanded professional training programs. 
Addressing these challenges will be essential for 
achieving sustainable adoption of intelligent hearing 
technologies across healthcare systems. 

The findings emphasize the importance of 
aligning technological innovation with national 
healthcare strategies to support effective digital 
transformation in audiology. The integration of AI-
driven hearing solutions, supported by coordinated 
regulatory frameworks and user-centered design, 
has the potential to significantly improve hearing 
healthcare delivery and patient outcomes in Saudi 
Arabia and comparable healthcare environments. 
Future large-scale implementation studies and 
longitudinal evaluations are recommended to further 
validate the long-term clinical and operational 
effectiveness of AI-driven hearing technologies. 
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