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Abstract 

Tele-audiology refers to the use of telecommunication technologies to deliver audiological services 

remotely, including hearing assessment, diagnosis, intervention, and follow-up care. The demand for tele-

audiology has increased significantly due to advancements in digital health technologies and the need to 

improve access to hearing healthcare, particularly in underserved and remote populations. This review 

examines the reliability and validity of remote hearing assessments compared to conventional in-person 

audiological evaluations. Key components reviewed include pure-tone audiometry, speech audiometry, 

immittance testing, otoacoustic emissions, and auditory brainstem response conducted via tele-audiology. 

Findings from existing literature suggest that, when appropriate protocols and calibrated equipment are 

used, tele-audiology demonstrates comparable reliability to face-to-face assessments for many 

audiological measures. However, challenges related to ambient noise control, internet connectivity, 

standardization, and patient cooperation remain. The review highlights current evidence, limitations, and 

future directions for improving the reliability and clinical adoption of tele-audiology. 
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Introduction 

Hearing loss is a global public health concern affecting individuals across all age groups. Access to 

audiological services, however, remains limited in many regions due to shortages of trained professionals, 

geographical barriers, and financial constraints. Tele-audiology has emerged as a promising solution to 

bridge this service delivery gap by enabling remote hearing assessment and management through digital 

communication technologies. 

Tele-audiology encompasses both synchronous (real-time) and asynchronous (store-and-

forward) models of service delivery. While tele-audiology has been successfully implemented for hearing 

aid programming and counselling, its application in diagnostic hearing assessments raises important 

questions regarding reliability, accuracy, and clinical equivalence to traditional in-person testing. This 

review evaluates the reliability of remote hearing assessments across different audiological test modalities. 

 

Models of Tele-Audiology 

Synchronous Tele-Audiology 

Synchronous tele-audiology involves real-time interaction between the audiologist and the patient through 

video conferencing platforms. The clinician remotely controls testing procedures while a facilitator may 
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assist the patient at the test site. This model allows immediate feedback, troubleshooting, and patient 

counseling. 

Asynchronous Tele-Audiology 

In asynchronous models, audiological data are collected at a remote site and transmitted to the audiologist 

for later analysis. This approach is commonly used for screening programs and large-scale public health 

initiatives. 

 

Reliability of Remote Audiological Assessments 

Pure-Tone Audiometry 

Several studies have compared remote pure-tone audiometry with conventional in-person testing. Findings 

generally indicate high test–retest reliability and strong agreement between tele-audiometry and 

traditional audiometry when: 

• Calibrated headphones are used 

• Ambient noise levels are controlled 

• Stable internet connectivity is available 

Threshold differences between remote and in-person testing are often within clinically acceptable limits 

(±5 dB), suggesting that tele-audiometry can be a reliable alternative for basic hearing threshold 

estimation. 

Speech Audiometry 

Speech recognition thresholds (SRT) and word recognition scores (WRS) obtained via tele-audiology have 

demonstrated comparable reliability to face-to-face assessments. However, variability may arise due to: 

• Audio compression 

• Signal transmission delays 

• Speaker quality and calibration 

Speech-in-noise testing via tele-audiology shows promise but requires further standardization, particularly 

for clinical diagnostic use. 

Immittance Testing 

Remote immittance testing, including tympanometry and acoustic reflex measurements, has 

shown moderate to high reliability when performed using tele-controlled equipment with on-site 

assistance. While tympanometric peak pressure and compliance values generally match in-person results, 

acoustic reflex thresholds may show greater variability due to probe placement and environmental factors. 

Otoacoustic Emissions (OAEs) 

Tele-audiology applications for distortion product otoacoustic emissions (DPOAEs) and transient evoked 

otoacoustic emissions (TEOAEs) have been widely used in newborn hearing screening and community 

programs. Studies report high reliability and accuracy, particularly in quiet environments, making OAEs 

one of the most tele-audiology-friendly objective tests. 

Auditory Brainstem Response (ABR) 

Remote ABR testing is more complex but feasible using synchronous tele-audiology models. Research 

indicates that waveform morphology, latency measures, and threshold estimation obtained remotely are 

comparable to in-person testing when conducted by trained personnel. However, technical complexity and 

cost limit widespread clinical implementation. 
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Factors Affecting Reliability 

Technical Factors 

• Internet bandwidth and latency 

• Equipment calibration 

• Audio and video quality 

Environmental Factors 

• Ambient noise levels 

• Room acoustics 

• Distractions at the remote site 

Patient-Related Factors 

• Age and cognitive status 

• Ability to follow instructions 

• Need for on-site assistance 

Advantages of Tele-Audiology 

• Improved access to hearing healthcare in rural and underserved areas 

• Reduced travel time and cost for patients 

• Continuity of care during public health emergencies 

• Scalability for screening and follow-up services 

Limitations and Challenges 

Despite its advantages, tele-audiology faces several challenges: 

• Lack of standardized protocols 

• Regulatory and licensure issues 

• Data security and privacy concerns 

• Limited evidence for complex diagnostic cases 

These factors can impact the reliability and acceptance of tele-audiology in routine clinical practice. 

Future Directions 

Future research should focus on: 

• Developing standardized guidelines for remote hearing assessments 

• Improving calibration and noise-monitoring technologies 

• Conducting large-scale, longitudinal reliability studies 

• Integrating artificial intelligence for automated quality control 

Such advancements will enhance the reliability and clinical confidence in tele-audiology services. 

 

Conclusion 

Tele-audiology represents a reliable and effective method for delivering many components of hearing 

assessment when appropriate protocols are followed. Evidence suggests that remote audiological 

evaluations can achieve outcomes comparable to traditional in-person testing for pure-tone audiometry, 

speech audiometry, and objective measures. While challenges remain, continued technological 

advancements and research will play a critical role in establishing tele-audiology as a standard component 

of audiological practice. 
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