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 ABSTRACT 

 Background: Hearing loss adversely affects communication, social participation, and 

quality of life for millions of adults worldwide. Hearing aids are the mainstay of 

audiological rehabilitation, but the clinical value of premium versus basic technology 

remains debated, with inconsistent evidence regarding real-world user outcomes. 

Objective: To compare user-reported outcomes, feature usability, and overall satisfaction 

between premium and basic hearing aids among adults with mild-to-moderately severe 

hearing loss in a clinical setting. Methods: This cross-sectional observational study 

recruited 196 adults (aged 25–60 years) from a tertiary care audiology center in Lahore, 

Pakistan, between September 2024 and January 2025. Participants were stratified by 

device type (102 premium, 94 basic) and degree of hearing loss. Data were collected via 

a validated, self-administered questionnaire and pure tone audiometry. Key variables 

included speech clarity, effectiveness in noisy environments, auditory discrimination, 

feedback noise, sound quality, and usability of advanced features. Group comparisons 

were analyzed using the Mann-Whitney U test; effect sizes and 95% confidence intervals 

were reported. Results: Premium hearing aid users reported significantly higher 

satisfaction across all measured domains, including speech clarity (“excellent” in 52.9% 

vs. 4.3%), effectiveness in noise (93.1% vs. 11.7% “very/extremely effective”), and feature 

usability (AutoSense “very useful” in 68.6% vs. 0%; Bluetooth “very useful” in 65.7% 

vs. 0%), with all p-values <0.001 and large effect sizes. Distributions of composite 

satisfaction scores were higher and more consistent in the premium group, with non-

overlapping confidence intervals across degrees of hearing loss. Conclusion: Premium 

hearing aids deliver substantially superior user satisfaction, feature usability, and 

functional performance compared to basic models for adults with mild-to-moderately 

severe hearing loss. These findings support the clinical value of advanced hearing aid 

technology for enhancing patient outcomes in routine practice. 

 Keywords 
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INTRODUCTION 

Hearing loss is a prevalent and debilitating condition that adversely affects millions of individuals worldwide, diminishing communication abilities, 

social participation, and quality of life. Audiology, the scientific discipline concerned with the assessment and rehabilitation of hearing and balance 

disorders, plays a central role in mitigating this burden by deploying technologies such as hearing aids. Hearing aids amplify sound and facilitate 

communication, but they vary markedly in technological sophistication and associated features (1). These differences have given rise to 

classifications such as “premium” and “basic” hearing aids, with premium devices offering advanced features including Bluetooth connectivity, 

automated sound environment adjustments (e.g., AutoSense programs), smartphone app integration, and noise reduction algorithms, while basic 

devices generally provide core amplification functionality with fewer technological enhancements (2). 

Although hearing aids demonstrably improve auditory perception and user satisfaction, the differential benefit attributable to their technological 

level remains an area of uncertainty and conflicting evidence. Some studies have reported that premium hearing aids significantly enhance speech 

clarity in noise and user satisfaction compared to basic devices, particularly due to features like advanced directional microphones and adaptive 

processing algorithms (3). In contrast, other investigations suggest that the advantages of premium devices may not consistently translate into 

superior real-world outcomes; for example, while laboratory-based studies report improvements in objective auditory measures with premium 

devices, users’ subjective experiences in daily environments often show no significant differences (4,5). Moreover, most prior research has focused 

on controlled settings or specific user subgroups, limiting generalizability across broader populations with heterogeneous hearing profiles. 

A critical knowledge gap therefore persists regarding the extent to which premium hearing aids offer meaningful improvements in usability, 

performance, and user satisfaction in routine clinical populations, particularly in diverse listening contexts such as noisy environments or during 

mobile device use. This gap has important clinical and economic implications, as premium hearing aids represent a substantially higher financial 

investment for patients and healthcare systems. Evidence-based guidance to inform patients and clinicians about the comparative effectiveness of 

premium versus basic hearing aids remains inadequate, thereby necessitating rigorous, real-world comparative studies. 
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In response to this gap, the present study is designed to evaluate differences between premium and basic hearing aids in terms of user-reported 

outcomes including speech clarity, auditory discrimination, usability of key features (AutoSense programs, phone app, Bluetooth connectivity), 

performance in noisy environments, sound quality, and feedback noise. By incorporating a representative sample of adults with mild-to-moderately 

severe hearing loss and employing validated measurement instruments, this study aims to generate robust evidence that reflects the real-world 

experiences of hearing aid users in a clinical setting. 

The primary research objective is to determine whether premium hearing aids confer statistically and clinically significant advantages over basic 

hearing aids in user satisfaction and functional performance. We hypothesize that premium hearing aids will outperform basic devices across 

multiple domains of usability and user experience due to their enhanced technological capabilities. This investigation will thereby contribute to 

clinical decision-making and policy by clarifying whether the additional cost of premium hearing aids is justified by superior performance 

outcomes for adult users with mild-to-moderately severe hearing loss. 

MATERIAL AND METHODS 
This research was conducted as a cross-sectional observational study designed to compare user-reported outcomes and performance between 

premium and basic hearing aids in adults with mild-to-moderately severe hearing loss. The study was carried out at the Audiology Department of 

Fatima Memorial Hospital, Lahore, Pakistan, from September 2024 to January 2025, providing a clinically representative setting to evaluate 

hearing aid performance under routine service delivery conditions. 

Eligible participants were adults aged between 25 and 60 years diagnosed with mild, moderate, or moderately severe hearing loss according to 

pure tone audiometry (threshold worse than 25 dB at frequencies 250–8000 Hz), including sensorineural, conductive, and mixed types of hearing 

loss. Individuals with severe or profound hearing loss, history of cochlear implantation, comorbid neurological or cognitive conditions affecting 

communication, or inability to provide informed consent were excluded. Stratified random sampling was applied to ensure proportional 

representation of users of premium and basic hearing aids. All eligible participants attending the clinic during the study period were screened 

consecutively, and those meeting criteria were invited to participate voluntarily. Informed consent was obtained verbally and documented before 

data collection commenced, consistent with ethical principles for research involving human subjects. 

Data collection was performed using a structured, self-designed questionnaire administered during clinical visits. The questionnaire was developed 

specifically for this study and piloted for clarity and ease of understanding in a comparable sample before implementation. The instrument captured 

demographic information, hearing loss history, and subjective assessments of hearing aid performance, including clarity of speech, effectiveness 

in noisy environments, auditory discrimination, feedback noise occurrence, sound quality, usability of AutoSense programs, Bluetooth 

connectivity, and associated smartphone apps. All patient-reported outcomes were collected at a single time point following a minimum adaptation 

period of four weeks of hearing aid use to ensure users had adequate exposure to device features. Pure tone audiometry was conducted by qualified 

audiologists following standard procedures recommended by the American Speech-Language-Hearing Association (ASHA), using calibrated 

clinical audiometers. 

Operational definitions were rigorously applied: hearing loss was defined as an average hearing threshold exceeding 25 dB; premium hearing aids 

were defined as devices incorporating features such as adaptive noise reduction, wireless connectivity, AutoSense programs, and app integration, 

while basic hearing aids lacked these advanced functions. Speech clarity was rated on a five-point Likert scale (very poor to excellent); usability 

of AutoSense, Bluetooth, and phone app features was similarly rated based on user-reported perceptions of utility and availability. 

Potential sources of bias, including recall bias and response bias, were minimized by standardizing questionnaire administration procedures and 

ensuring anonymity of responses. The use of stratified sampling reduced selection bias, and consecutive sampling of clinic attendees further 

supported representativeness. Confounding was addressed by stratification and planned subgroup analysis based on age, sex, degree, and type of 

hearing loss. 

A formal sample size calculation was conducted prior to study initiation, based on an anticipated effect size of 0.5 for differences in user satisfaction 

scores between groups, power of 80%, and a two-tailed alpha of 0.05, yielding a required minimum sample of 196 participants. 

All statistical analyses were performed using SPSS version 21 (IBM Corp, Armonk, NY, USA). The Shapiro-Wilk test was used to assess data 

normality. As the data did not meet assumptions for parametric tests, the Mann-Whitney U test was employed to compare user-reported outcomes 

between premium and basic hearing aid users. Categorical variables were described using frequencies and percentages, and continuous variables 

using means and standard deviations. Missing data were handled using pairwise deletion, ensuring maximum utilization of available data without 

introducing bias. Subgroup analyses were prespecified for participants stratified by hearing loss severity and type. 

The study adhered to ethical standards in line with the Declaration of Helsinki. Ethical approval was obtained from the institutional ethics 

committee of Fatima Memorial Hospital prior to initiation of data collection. Participants’ confidentiality was strictly maintained by anonymizing 

all data, and only aggregate results were reported. Participation was voluntary, and participants could withdraw at any time without affecting their 

care. 

Rigorous quality control procedures were applied throughout the study to ensure reproducibility and data integrity, including standardized training 

of audiologists conducting assessments, use of validated protocols for audiometric testing, double-entry of questionnaire data, and independent 

verification of statistical analyses by a research biostatistician (6-8). 

RESULTS 
Both groups of hearing aid users were very similar in terms of age and clinical characteristics at the start. The average age was almost identical, 

43.9 years in the premium group and 44.1 years in the basic group, with no meaningful difference (p = 0.91). Men and women were also evenly 

distributed, with just over half of each group being male (53.9% vs. 53.2%, p = 0.92). The severity of hearing loss was closely matched as well, 

with about half of patients in both groups falling into the moderate-to-severe range (52.0% vs. 54.3%), and similar proportions of mild and moderate 

cases. Likewise, the type of hearing loss was nearly identical, with around 81% in both groups diagnosed with sensorineural hearing loss. These 

similarities confirm that the two groups were well balanced at baseline. 

The differences emerged strongly when looking at outcomes. Speech clarity, for example, was rated as excellent by more than half of premium 

users (52.9%), compared to just 4.3% of basic aid users (p < 0.001). In noisy environments, premium aids performed especially well, with 93.1% 
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describing them as very or extremely effective, while only 11.7% of basic users felt the same (p < 0.001). A similar gap appeared for auditory 

discrimination: 83.3% of premium users rated it excellent or good, compared to just 10.6% in the basic group. 

Problems that frustrate users, like feedback noise and unnatural sound quality, were far less common with premium devices. Almost all premium 

users (96.1%) reported never or rarely experiencing feedback, whereas this was true for only 16.0% of basic users. Similarly, 99.0% of premium 

users described the sound as natural or very natural, compared to only 20.2% of those with basic aids (both p < 0.001). 

Table 1: Outcomes Comparing Premium vs. Basic Hearing Aids 

Characteristic/Outcome Premium (n=102) Basic (n=94) p-value Effect Size 

Age, mean (SD), years 43.9 (11.8) 44.1 (11.7) 0.91 d = 0.02 

Male, n (%) 55 (53.9%) 50 (53.2%) 0.92 OR = 1.03 

Degree of Hearing Loss 
Mild: 10.8%, Mod: 37.3%, Mod-sev: 

52.0% 

Mild: 10.6%, Mod: 

35.1%, Mod-sev: 54.3% 
0.51  

Type of Hearing Loss (SNHL) 81.4% 80.9% 0.74  

Speech Clarity (Excellent) 54 (52.9%) 4 (4.3%) <0.001 r = 0.62 

Effectiveness in Noise (Very/Extremely 

Effective) 
95 (93.1%) 11 (11.7%) <0.001 r = 0.71 

Auditory Discrimination (Excellent/Good) 85 (83.3%) 10 (10.6%) <0.001 r = 0.58 

Feedback Noise (Never/Rarely) 98 (96.1%) 15 (16.0%) <0.001 r = 0.64 

Sound Quality (Natural/Very Natural) 101 (99.0%) 19 (20.2%) <0.001 r = 0.68 

AutoSense “Very Useful” 70 (68.6%) 0 <0.001 r = 0.75 

Phone App “Very Useful” 81 (79.4%) 18 (19.1%) <0.001 r = 0.65 

Bluetooth “Very Useful” 67 (65.7%) 0 <0.001 r = 0.70 

The added features of premium devices also stood out. Nearly seven in ten users (68.6%) found the AutoSense function very useful, while no basic 

users gave it the same rating. Integration with phone apps was also far more valued, with 79.4% of premium users reporting it as very useful 

compared to 19.1% in the basic group. Bluetooth connectivity showed one of the sharpest divides: 65.7% of premium users rated it very useful, 

compared to none of the basic users. 

 

 

Figure 1 Composite User Satisfaction Score 

Premium hearing aids yielded much higher and more consistent user satisfaction scores than basic models across all degrees of hearing loss. In 

both mild/moderate and moderately severe groups, premium users’ mean satisfaction was substantially greater, with tightly clustered, high-end 

scores and non-overlapping confidence intervals—clearly showing superior and more reliable satisfaction, especially in those with greater hearing 

loss. 

DISCUSSION 
The findings of this study demonstrate a clear and statistically significant advantage for premium hearing aids over basic models across multiple 

domains of user experience, including speech clarity, effectiveness in noisy environments, auditory discrimination, feedback noise, sound quality, 

and the usability of advanced features. This advantage was observed consistently regardless of the degree of hearing loss, with premium users 

reporting not only higher satisfaction scores but also a narrower and more favorable range of outcomes. Such robust and clinically meaningful 

differences underscore the impact that advanced technological features—such as adaptive noise reduction, AutoSense programs, Bluetooth 

connectivity, and smartphone app integration—have on the lived experiences of hearing aid users (9). 

These results are supported by previous literature indicating that premium hearing aids, through the integration of more sophisticated signal 

processing and user controls, can facilitate better speech perception and listening comfort in challenging environments. For example, Saleh et al. 

found that consumers who purchased premium hearing aids expressed stronger preferences for advanced functionalities, such as ease of smartphone 

app use and accessory integration, compared to entry-level users (10). Likewise, our findings echo those of Hausladen and colleagues, who 

observed that while objective speech perception measures in the laboratory may sometimes fail to show differences, subjective satisfaction and 

noise tolerance in real-world group settings are typically higher for users of premium devices (11). This study extends these findings by confirming 

the magnitude of these benefits within a clinically representative population and by quantifying the size of the effect with respect to composite 
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user satisfaction. However, it is important to contextualize these benefits within the broader landscape of clinical audiology. While some prior 

studies have reported only modest or inconsistent differences between premium and basic hearing aids, often highlighting cost-effectiveness and 

accessibility of simpler devices, the current results indicate that for patients who prioritize superior feature usability and seamless performance 

across various listening situations, the investment in premium technology is likely justified (12). In particular, the substantial gap in ratings for 

features such as AutoSense and Bluetooth connectivity suggests that the value of premium devices lies not just in amplification but in their capacity 

to support modern communication needs and device interoperability. The violin plot analysis of composite satisfaction scores reinforces this 

interpretation, visually illustrating how premium hearing aids not only shift the mean upward but also reduce negative outliers, yielding a more 

predictable and satisfactory clinical outcome. 

Nevertheless, several limitations must be acknowledged. This study utilized a cross-sectional design, which, while appropriate for assessing 

differences in real-world user experiences, does not capture long-term adaptation or changes over time. Although selection bias and confounding 

were minimized through stratified random sampling and adjustment in analysis, unmeasured variables such as prior device experience, user 

expectations, or socioeconomic factors may have influenced the responses. Additionally, while the sample size was adequate and drawn from a 

busy tertiary care center, the findings may be most generalizable to similar clinical populations with mild-to-moderately severe hearing loss and 

may not extend to individuals with more profound impairment or pediatric users (13). 

From a clinical perspective, these findings have practical implications for audiologists and patients. When counseling adults with hearing loss, 

clinicians should consider not only the patient’s audiometric profile and financial constraints but also their need for device flexibility, lifestyle 

integration, and performance in adverse listening conditions. The clear superiority of premium devices in multiple user-relevant domains can 

inform shared decision-making and help patients weigh the costs and benefits of investing in advanced technology. Future research could build 

upon these results by examining longitudinal outcomes, assessing real-world cost-effectiveness, and exploring the experiences of diverse patient 

subgroups, including older adults with cognitive impairment or those with limited technology literacy. 

In summary, this study provides statistically robust and clinically meaningful evidence that premium hearing aids offer substantial advantages in 

user satisfaction, feature usability, and functional performance compared to basic models. These benefits appear consistent across different degrees 

of hearing loss, suggesting that investment in premium technology is likely to yield superior outcomes for a broad spectrum of adult hearing aid 

users (9–13). 

CONCLUSION 
In conclusion, this study provides compelling evidence that premium hearing aids offer significantly greater benefits than basic models for adult 

users with mild-to-moderately severe hearing loss. Premium devices consistently outperformed basic models across all measured domains, 

including speech clarity, effectiveness in noisy environments, auditory discrimination, feedback noise, sound quality, and the usability of advanced 

features such as AutoSense programs, Bluetooth connectivity, and smartphone app integration. These differences were not only statistically 

significant but also clinically meaningful, as reflected by higher and more consistent satisfaction scores among premium hearing aid users. The 

magnitude and consistency of these benefits suggest that the added investment in premium technology is justified for individuals seeking superior 

hearing aid performance and modern communication capabilities. These findings should inform clinical decision-making and patient counseling, 

emphasizing the importance of aligning device selection with individual communication needs and lifestyle preferences. Future studies are 

warranted to assess long-term outcomes, cost-effectiveness, and the impact of premium technology across more diverse patient populations (9–

13). 
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