
The GeoAxon Kuduwave – A Validated Type 1 Clinical Audiometer for Comprehensive 
Diagnostic Assessment 

Authors: Dr HL (Dirk) Koekemoer 
Affiliation: GeoAxon 
Keywords: Kuduwave, Type 1 Clinical Audiometer, Diagnostic Audiology, Immittance Audiometry, 
GeoAxon, Boothless Audiometry, Tympanometry, Acoustic Reflexes, IEC 60645-1, IEC 60645-5. 
Date of Original Publication: June 13, 2025 
Date of Revision/Expansion: N/A 
Version: 1.0 (Original publication) 
Competing Interests Statement: Dr. HL (Dirk) Koekemoer has a competing interest to declare. He is a 
consultant for GeoAxon, the manufacturer of the Kuduwave audiometer. This work was also supported by 
funding from GeoAxon, as noted in the Funding Statement. The author has strived to provide an 
objective, evidence-based analysis. 
Funding Statement: This work was supported by GeoAxon. 
 
 
Abstract 
This white paper aims to establish the GeoAxon Kuduwave (Prime, Pro, and Pro TMP models) as a Type 1 
Clinical Audiometer, compliant with stringent international standards including IEC 60645-1 for pure-tone 
audiometry and IEC 60645-5 for immittance audiometry (Pro TMP model). It details the Kuduwave's 
extensive diagnostic capabilities, encompassing air and bone conduction (including extended high 
frequencies), speech audiometry, and, for the Pro TMP model, comprehensive immittance testing 
including tympanometry (226 Hz probe tone, bilateral simultaneous capability) and acoustic reflexes 
(ipsilateral, contralateral, and bilateral). The paper synthesizes evidence from GeoAxon's internal 
certification and testing documentation, alongside a robust body of peer-reviewed publications and 
clinical validation studies. It addresses the evolution from earlier eMoyo-manufactured Kuduwave 
models, which included Type 3 diagnostic audiometers, to the current advanced GeoAxon platform as a 
Type 1 clinical audiometer. The Kuduwave's performance, validated in both traditional sound booth 
environments and innovative boothless settings, underscores its accuracy, reliability, and versatility. This 
document provides compelling evidence for audiologists and ENT surgeons that the GeoAxon Kuduwave 
is a sophisticated, reliable, and comprehensive diagnostic tool for contemporary audiological practice. 
 
 
 
1. Introduction: Advancing Diagnostic Audiology with the GeoAxon Kuduwave 

The Modern Imperative for Comprehensive and Accessible Audiological Diagnostics: 

The global burden of hearing loss is substantial and projected to increase, with estimates 
suggesting nearly 900 million people could be affected by 2050.1 This escalating prevalence 
underscores the critical need for accurate, timely, and broadly accessible audiological diagnostic 
services.2 Traditional audiological practices, however, face inherent challenges. The reliance on 
expensive, immobile sound-treated booths and the scarcity of specialist hearing healthcare 
professionals, particularly in low- to middle-income countries and remote regions, significantly limit 
service delivery and accessibility.5 These limitations necessitate innovative solutions that can 
overcome geographical and financial barriers without compromising diagnostic quality. 

Overview of the GeoAxon Kuduwave as an Innovative Solution: 



The Kuduwave audiometer, manufactured by GeoAxon Global (PTY) Ltd , emerges as a 
significant technological advancement designed to address these contemporary challenges in 
audiology. It is a portable, computer-based audiometric system engineered with core philosophies 
of boothless operation, comprehensive diagnostic capabilities, and tele-audiology enablement. 
The Kuduwave's design moves beyond the physical constraints of traditional testing environments. 
Its validation for use outside of sound-treated rooms fundamentally alters the paradigm of how and 
where high-quality audiological diagnostics can be performed. This capability has profound 
implications for enhancing accessibility in diverse settings, including remote or rural areas, mobile 
clinics, and even within space-constrained hospital environments, thereby potentially 
democratizing access to advanced hearing diagnostics. 

Furthermore, the evolution of the Kuduwave platform from earlier models manufactured by eMoyo 
to the current GeoAxon systems is noteworthy. This progression indicates a focused commitment 
to advancing the technology to meet and exceed higher clinical standards. While older iterations 
had their own classifications, the current GeoAxon Kuduwave models have achieved more 
stringent certifications, reflecting a deliberate investment in engineering and compliance to deliver 
premier clinical-grade performance. Understanding this technological trajectory is crucial, as it 
highlights a dedication to quality and continuous improvement, addressing any potentially outdated 
perceptions based on earlier versions of the device. 

Statement of Purpose: 

This white paper aims to provide a comprehensive, evidence-based demonstration of the 
GeoAxon Kuduwave's classification as a Type 1 Clinical Audiometer. It will detail the full suite of 
diagnostic functionalities offered by the Kuduwave Prime, Pro, and Pro TMP models. The 
objective is to furnish audiologists and Ear, Nose, and Throat (ENT) surgeons with compelling data 
and analyses, assuring them of the Kuduwave's suitability and reliability for comprehensive 
audiological assessments in contemporary clinical practice. 

2. Establishing the GeoAxon Kuduwave as a Type 1 Clinical Audiometer 

The classification of audiometric equipment is governed by rigorous international standards that 
define the accuracy, range, and capabilities required for different levels of audiological 
assessment. A Type 1 classification represents the highest echelon, signifying suitability for 
comprehensive clinical and diagnostic evaluations. This section details the GeoAxon Kuduwave's 
adherence to these premier standards. 

Defining International Standards for Clinical Audiometers and Immittance Instruments: 

The International Electrotechnical Commission (IEC) sets forth key standards for audiometric 
equipment. IEC 60645-1, "Electroacoustics – Audiometric equipment – Part 1: Equipment for 
pure-tone audiometry," categorizes audiometers into Types 1 through 4. Type 1 audiometers are 
designated for clinical and diagnostic use, demanding the most stringent performance in terms of 
accuracy, frequency range, intensity range, and available test signals. Similarly, IEC 60645-5, 
"Electroacoustics – Audiometric equipment – Part 5: Instruments for the measurement of aural 
acoustic impedance/admittance," classifies immittance instruments into Types 1 to 3, with Type 1 
again representing diagnostic/clinical grade equipment. Corresponding standards in the United 
States, such as ANSI S3.6 (Specification for Audiometers) and ANSI S3.39 (Specifications for 
Instruments to Measure Aural Acoustic Impedance and Admittance), align with these international 
classifications, ensuring a global benchmark for device performance. 



2.1. GeoAxon Kuduwave (Pro/Pro TMP/Prime) Compliance with IEC 60645-1: The Type 1 
Audiometer. 

The GeoAxon Kuduwave series demonstrates full compliance with the requirements for a Type 1 
pure-tone audiometer. GeoAxon's internal "Kuduwave Pro IEC 60645-1:2017 / ANSI S3.6:2018 
(R2023) Test report" explicitly states the resultant classification for the Kuduwave Pro as: 
"Audiometer: IEC 60645-1 and ANSI S3.6 Low Frequencies: Type 1".2 The Kuduwave Prime is 
similarly classified as a Type 1 audiometer for low frequencies (without bone conduction) 
according to its respective test report.5 Further confirming this, the GeoAxon Declaration of 
Conformity for the Kuduwave Prime, Pro, and Pro TMP models lists "BS EN 60645-1" among the 
applied standards.8 This Type 1 classification affirms that the Kuduwave meets the highest 
standards for accuracy and functionality essential for diagnostic pure-tone audiometry, including 
air conduction, bone conduction (for Pro and Pro TMP models), and extended high-frequency 
testing. 

2.2. GeoAxon Kuduwave Pro TMP Compliance with IEC 60645-5: The Type 1 Aural 
Admittance Instrument. 

For middle ear assessment, the Kuduwave Pro TMP model meets the criteria for a Type 1 aural 
admittance instrument. The internal "Kuduwave Pro TMP IEC 60645-5:2004 / ANSI S3.39-1987 
(R2020) TEST REPORT" concludes with the "Resultant classification: Impedance Audiometer: 
Pass all clauses for Type 1 aural admittance instrument".9 This signifies its suitability for 
comprehensive diagnostic evaluation of middle ear function, including tympanometry and acoustic 
reflex measurements. The Declaration of Conformity also lists relevant overarching audiometer 
standards, and the specific immittance testing against IEC 60645-5 is detailed in the 
aforementioned test report.8 The achievement of Type 1 classification in both pure-tone 
audiometry (IEC 60645-1) and immittance audiometry (IEC 60645-5) for the Kuduwave Pro TMP 
is a significant indicator of its comprehensive diagnostic power. This dual top-tier classification is 
not commonly found in portable, boothless devices and underscores a commitment to providing a 
full diagnostic suite without compromising on the quality or accuracy demanded by the most 
stringent clinical standards. For audiologists and ENT surgeons, this means a single, portable 
instrument can reliably perform the core battery of tests that traditionally necessitate multiple, 
larger, and often booth-dependent devices. 

2.3. Regulatory Validation: FDA Classification and Market Authorization. 

In addition to meeting IEC and ANSI standards, the GeoAxon Kuduwave has received regulatory 
clearance in key markets. The U.S. Food and Drug Administration (FDA) Establishment 
Registration & Device Listing for GeoAxon Global PTY LTD confirms the registration of the 
Kuduwave Prime, Kuduwave Pro, and Kuduwave Pro TMP models.8 These devices are classified 
by the FDA under the classification name "AUDIOMETER," with the product code EWO, as a 
Class 2 medical device, under regulation number 874.1050.8 FDA Class 2 registration signifies 
that the device has undergone review for safety and effectiveness for its intended use, providing 
an additional layer of validation, particularly for the U.S. market. 

2.4. Evolution in Excellence: From eMoyo to GeoAxon's Advanced Kuduwave. 

It is pertinent to acknowledge the Kuduwave's developmental history. Earlier iterations of the 
Kuduwave were manufactured by eMoyo Technologies. Some of these earlier eMoyo Kuduwave 
TMP models were described in literature as Type 3 immittance instruments; for instance, a 2020 
study by Ramatsoma and Koekemoer utilized an eMoyo Kuduwave TMP which they identified as a 



"Type 3 aural acoustic immittance instrument (International Electrical Commission 60645-5, 
2004)".10 Technical specifications for general eMoyo Kuduwave models also indicated compliance 
with "BS EN 60645-1 (Type 2, excluding electrical output for loudspeakers)" for audiometry and 
"BS EN 60645-5 (Type 1)" for tympanometry. 

This contrasts significantly with the current GeoAxon Kuduwave Pro and Pro TMP models, which, 
as established above, are consistently classified as Type 1 for both audiometry and, in the case of 
the Pro TMP, immittance functionalities. This clear progression from earlier models to GeoAxon's 
consistent Type 1 classification demonstrates a focused engineering effort and investment aimed 
at achieving premier clinical-grade performance. This evolution is critical for clinicians to 
understand, as it directly counters any potential skepticism based on experiences or knowledge of 
older models and assures them that the current GeoAxon Kuduwave is a distinct, more advanced 
diagnostic instrument reflecting a commitment to innovation and the highest quality standards. 

The following table summarizes the GeoAxon Kuduwave's compliance with key international 
audiometric standards: 

Table 1: GeoAxon Kuduwave Compliance with Key International Audiometric Standards. 

Standard Kuduwave Model(s) Declared Classification/Compliance  

IEC 60645-1 Prime, Pro, Pro TMP Type 1 Audiometer (Low Frequencies for Prime, Full for Pro/Pro 
TMP) 

8 

ANSI S3.6 Prime, Pro, Pro TMP Type 1 Audiometer (Low Frequencies for Prime, Full for Pro/Pro 
TMP) 

2 

IEC 60645-5 Pro TMP Type 1 Aural Admittance Instrument 9 

ANSI S3.39 Pro TMP Type 1 Aural Admittance Instrument 9 

FDA Regulation Prime, Pro, Pro TMP Class 2 Medical Device (Product Code: EWO, Reg: 874.1050) 8 

 

3. Unveiling the Comprehensive Diagnostic Capabilities of the GeoAxon Kuduwave 

Beyond its Type 1 classification, the true measure of a clinical audiometer lies in the breadth and 
depth of its diagnostic testing capabilities. The GeoAxon Kuduwave series, particularly the Pro and 
Pro TMP models, offers a comprehensive suite of tests designed to facilitate thorough audiological 
evaluations. This section details these functionalities, underscoring the Kuduwave's capacity as a 
complete diagnostic solution. 

The following table provides an at-a-glance overview of the diagnostic test capabilities across the 
GeoAxon Kuduwave product line: 

Table 2: GeoAxon Kuduwave Models – Overview of Diagnostic Test Capabilities. 

Diagnostic Test Kuduwave Prime Kuduwave Pro Kuduwave Pro TMP 

Air Conduction (125Hz-8kHz) ✓ ✓ ✓ 

Extended High-Frequency AC (up to 16kHz)  ✓ ✓ 

Bone Conduction (250Hz-4kHz)  ✓ ✓ 

Speech Audiometry (SRT, WR) ✓ ✓ ✓ 



Tympanometry (226Hz)   ✓ 

Bilateral Simultaneous Tympanometry   ✓ 

Ipsilateral Acoustic Reflexes   ✓ 

Contralateral Acoustic Reflexes   ✓ 

Bilateral Acoustic Reflexes   ✓ 

Acoustic Reflex Decay   ✓ 

Eustachian Tube Function   ✓ 

Békésy Audiometry (Fixed Freq.) ✓ ✓ ✓ 

Stenger Test (Pure Tone) ✓ ✓ ✓ 

Narrowband Masking (Pure Tone) ✓ ✓ ✓ 

Speech-Weighted/Babble Masking ✓ ✓ ✓ 

Talk Forward ✓ ✓ ✓ 

 

3.1. Pure-Tone Audiometry: Precision in Threshold Determination 

Pure-tone audiometry is the cornerstone of hearing assessment, and the Kuduwave provides 
robust capabilities in this domain. 

Air Conduction (AC): All Kuduwave models (Prime, Pro, and Pro TMP) support standard air 
conduction testing across a frequency range of 125 Hz to 8000 Hz. The Pro and Pro TMP models 
further extend this capability to include Extended High-Frequency (EHF) testing up to 16 kHz. The 
intensity range is comprehensive, typically from -20 dBHL to 120 dBHL in the midrange 
frequencies, allowing for the assessment of a wide spectrum of hearing levels.6 The system boasts 
high frequency accuracy (< 0.05%) and low total harmonic distortion (THD) for air conduction (< 
3%). Numerous validation studies have corroborated the accuracy of Kuduwave's AC thresholds 
when compared to conventional audiometry. 

Bone Conduction (BC): Available on the Pro and Pro TMP models, bone conduction audiometry 
utilizes transducers such as the RadioEar B71, B71W, or B81 OR the BHM-Tech BC1, or BC-2LD 
with forehead placement being standard. The typical frequency range for BC testing is 250 Hz to 
4000 Hz. The specifications indicate a BC THD of < 6%. The accuracy of Kuduwave's BC 
audiometry has also been supported by multiple clinical studies.5 

Masking: Effective masking is crucial for obtaining ear-specific thresholds. The Kuduwave 
employs narrowband noise automatically centered at the test frequency for pure-tone audiometry. 
Both automatic and manual non-test ear masking protocols are available for air and bone 
conduction testing, ensuring accurate lateralization of results. 

3.2. Speech Audiometry: Assessing Real-World Communication 

Speech audiometry capabilities are integral to all Kuduwave models (Prime, Pro, and Pro TMP), 
providing insights into an individual's ability to understand spoken language. The Kuduwave 
built-in insert earphone serves as the transducer for speech stimuli delivery. Standard tests include 
Speech Reception Thresholds (SRT) and Word Recognition (WR) scores. The system supports 
integrated pre-recorded word lists and offers free standard word list plugins, enhancing 
consistency and reducing variability associated with live-voice testing. All pre-recorded words are 



calibrated against a 1 kHz calibration signal to ensure accurate presentation levels. For masking 
during speech audiometry, options include speech-weighted random noise and four-talker babble 
noise, providing appropriate contralateral masking to prevent cross-hearing. A talk forward 
function is also available, facilitating communication between the tester and the patient during the 
assessment. 

3.3. Immittance Audiometry (Kuduwave Pro TMP): A Deep Dive into Middle Ear Function 

The Kuduwave Pro TMP model elevates the diagnostic capabilities by incorporating a 
comprehensive immittance test battery, crucial for assessing middle ear status. This integration of 
high-level audiometry and immittance in a single portable device is a significant advantage, 
challenging the traditional requirement for multiple, separate instruments. This consolidation 
enhances workflow efficiency, reduces equipment footprint, and lowers barriers to comprehensive 
testing, particularly in mobile or space-constrained clinical settings. 

Tympanometry: The Pro TMP performs tympanometry using a 226 Hz probe tone. It offers a 
pressure range typically from +400 daPa to -600 daPa, with selectable sweep speeds including 
50, 200, and 400 daPa/s. Key measurements derived include compliance peak level, 
tympanometric peak pressure, ear canal volume (ECV), and peak width. The software also 
provides a tympanogram type classification suggestion. The accuracy for equivalent volume is 
specified as ±5 or ±0.1 cm3. A standout innovation of the Kuduwave Pro TMP is its capability for 
bilateral simultaneous tympanometry. This feature significantly saves clinical time and can improve 
the testing experience for patients, especially young children or those who may be less 
cooperative. The validation study by Ramatsoma & Koekemoer (2020) on an eMoyo Kuduwave 
TMP demonstrated good agreement for both unilateral and bilateral simultaneous tympanometry 
against a reference device, with high sensitivity and specificity.10 The current GeoAxon Kuduwave 
Pro TMP, with its Type 1 classification, builds upon this validated foundation.9 

Acoustic Reflexes: The Kuduwave Pro TMP supports a full range of acoustic reflex testing, 
including ipsilateral, contralateral, and bilateral (simultaneous ipsilateral and contralateral) 
stimulation. Stimuli include pure tones at 500, 1000, 2000, and 4000 Hz, as well as broadband 
noise. The system measures acoustic reflex thresholds and can also perform reflex decay testing, 
which is valuable in the assessment of retrocochlear pathology. Stimulus level control accuracy is 
specified at ±5 dB. The availability of automated, semi-automated, or manual acoustic reflex 
testing modes provides clinicians with flexibility to adapt the procedure to specific patient needs or 
clinical preferences, enhancing the device's versatility. This adaptability allows the Kuduwave to fit 
into diverse clinical workflows rather than imposing a rigid protocol. 

Eustachian Tube Function Testing: The Kuduwave Pro TMP also includes capabilities for 
assessing Eustachian tube function. 

3.4. Specialized Diagnostic Tests 

The Kuduwave platform also supports specialized tests that aid in differential diagnosis and the 
assessment of non-organic hearing loss. 

Békésy Audiometry: An optional fixed-frequency Békésy sweep is available on Kuduwave 
models. A study by Ismail & Greeff (2011) utilizing a Kuduwave device investigated Békésy air 
conduction audiometry. They found its test-retest reliability to be comparable to manual 
audiometry and concluded that Békésy audiometry is a reliable automated alternative for 
threshold determination in adults.18 



Stenger Test: A pure tone Stenger test is optionally available for the detection of functional or 
non-organic hearing loss. 

4. Evidence of Performance: Clinical Validation and Real-World Application 

The credibility of any diagnostic instrument hinges on robust evidence of its performance. The 
GeoAxon Kuduwave has been the subject of numerous independent peer-reviewed studies and 
rigorous internal testing, validating its accuracy, reliability, and utility across diverse clinical settings 
and patient populations. This body of evidence consistently demonstrates that the Kuduwave is 
not only a convenient portable solution but also a scientifically sound diagnostic tool. The 
consistent validation across varied methodologies (manual versus automated, in-booth versus 
boothless, face-to-face versus tele-audiology) and diverse patient cohorts (normal hearing, 
hearing impaired, different age groups, clinical versus rural populations) strongly suggests the 
Kuduwave's robustness and the generalizability of its performance. This indicates that the device's 
core technology and calibration are fundamentally sound, enabling it to maintain accuracy and 
reliability under varied conditions, thereby reassuring clinicians that it is a versatile and 
dependable instrument suitable for a wide range of clinical scenarios. 

The following table summarizes key validation studies supporting the GeoAxon Kuduwave's 
diagnostic performance: 

Table 3: Summary of Key Validation Studies Supporting GeoAxon Kuduwave's Diagnostic 
Performance. 

Study 
Reference 

(Author, Year) 

Kuduwave 
Model (if 

specified) 

Focus of Validation Key Finding/Conclusion 

Swanepoel & 
Biagio, 2011 15 

Kuduwave 5000 AC and BC accuracy vs. 
conventional audiometer in 

sound booth. 

Kuduwave AC thresholds within 5dB in 90% 
of cases; BC thresholds within 10dB in 92% 
of cases. Valid for computer-based AC and 

BC audiometry. 

Barnard & 
Morrish, 2011 16 

Kuduwave 
(model not 
specified) 

Automated AC and BC 
audiometry accuracy and 

test-retest reliability vs. manual. 

Automated AC and BC showed comparable 
accuracy, reliability, and time-efficiency to 

manual audiometry. 

Ismail & Greeff, 
2011 18 

Kuduwave 
(model not 
specified) 

Békésy AC audiometry reliability 
and accuracy vs. manual. SAL 

technique for BC. 

Békésy AC reliable alternative for adults. 
SAL reliable but recommended as 

supplementary for BC. 

Swanepoel et 
al., 2013 14 

Kuduwave 5000 Diagnostic AC and BC 
audiometry for children in a 

natural school environment vs. 
in-booth. 

Valid for diagnostic AC and BC audiometry 
in children outside a sound booth. 

Storey et al., 
2014 

KUDUwave 5000 AC accuracy of automated 
Kuduwave in quiet and 40dBA 
noise vs. clinical audiometer in 

booth. 

89% (quiet) and 92% (noise) of Kuduwave 
thresholds within 5dB of clinical 

audiometer. Ambient noise typical of 
non-sound-treated room did not affect 

accuracy. 

Swanepoel et 
al., 2015 13 

KUDUwave Boothless AC and BC 
audiometry using automation, 
noise monitoring vs. in-booth. 

AC thresholds outside booth corresponded 
within 5dB in >90% of instances. BC within 

5dB in 80%. Reliable for diagnostic 



audiometry outside a sound booth. 

Visagie, 2015 19 KUDUwave Synchronous tele-audiology AC 
assessment in a rural 
community (natural 

environment) vs. face-to-face 
(natural & booth). 

No significant differences between 
tele-audiology and booth thresholds. Valid 

for synchronous tele-audiology in rural, 
non-clinical settings. 

Meinke et al., 
2017 17 

KUDUwave 5000 Automated AC and BC 
audiometry accuracy in a 
clinically heterogeneous 
population, boothless vs. 

in-booth. 

86.5% of manual and automated 4FAs 
within 10dB. Clinically validated for 
automated audiometry without a 

sound-treated environment. 

Ramatsoma & 
Koekemoer, 

2020 10 

KUDUwave TMP 
(eMoyo) 

Unilateral and bilateral 
simultaneous tympanometry vs. 

reference device. 

Good agreement with reference device. 
High sensitivity (100%) and specificity 

(92.3%) for tympanogram type. Suitable for 
unilateral or bilateral simultaneous 

tympanometry. 

Ramatsoma et 
al., 2021 1 

KUDUwave TMP ETSPLs and REAT for insert 
earphone with immittance 

probe tip for AC and 
immittance. 

Established ETSPLs and MPANLs for 
one-eartip solution. Feasible for pure-tone 

audiometry with specific calibration. 

Feng et al., 
2023 

KUDUwave 5000 Consistency of automated AC 
audiometry in non-acoustically 
isolated environment vs. manual 

in booth. 

Good consistency between automated 
(non-isolated) and manual (booth) 

audiometry across different hearing levels 
and age groups. 

 

Synthesis of Findings from Peer-Reviewed Publications and Technical Reports: 

A consistent theme across multiple independent studies is the Kuduwave's ability to yield 
pure-tone air and bone conduction thresholds comparable to those obtained with conventional, 
booth-based audiometers. For example, Swanepoel & Biagio (2011) reported that Kuduwave air 
conduction thresholds corresponded within 5dB of an industry-standard audiometer in 90% of 
cases, and bone conduction thresholds within 10dB in 92% of cases, validating its use for 
computer-based diagnostic assessments.15 Storey et al. (2014) found that 89% of Kuduwave 
thresholds obtained in a quiet setting were within 5dB of those from a clinical audiometer. More 
recently, Feng et al. (2023) confirmed good consistency between Kuduwave automated 
audiometry in a non-acoustically isolated environment and manual audiometry in a sound booth 
across various hearing levels and age groups. The validation extends to specific functionalities; for 
instance, automated air and bone conduction audiometry using the Kuduwave has demonstrated 
accuracy and test-retest reliability comparable to manual methods. The Békésy audiometry feature 
has also been shown to be a reliable alternative for adult threshold determination.18 For the 
Kuduwave Pro TMP, tympanometric assessments, including innovative bilateral simultaneous 
measurements, have been validated against reference devices, showing high sensitivity and 
specificity for tympanogram typing.10 

Boothless Audiometry: The Ambi-Dome Technology and Environmental Noise Monitoring: 

A cornerstone of the Kuduwave's design is its capability for accurate audiometry outside of a 
traditional sound booth. This is achieved through a combination of passive sound attenuation, 



using insert earphones covered by circumaural earcups (Ambi-Dome technology), and active, 
real-time environmental noise monitoring. Multiple studies have validated this boothless approach. 
Swanepoel et al. (2015) demonstrated that air conduction thresholds obtained with the Kuduwave 
outside a sound booth corresponded within 5dB of in-booth thresholds in over 90% of instances.13 
Storey et al. (2014) reported that 92% of Kuduwave thresholds obtained in an environment with 
40dBA of background noise were within 5dB of results from a clinical audiometer in a sound booth. 
The development and application of Kuduwave-specific Maximum Permissible Ambient Noise 
Levels (MPANLs) provide evidence-based guidance for ensuring test validity in varied acoustic 
environments.2 This robust boothless capability, integrated within a Type 1 clinical audiometer 
framework, signifies a major advancement in making comprehensive, high-quality hearing 
healthcare more equitable and accessible globally. It directly addresses the significant barriers of 
cost and immobility associated with sound booths, without compromising the diagnostic quality 
expected from a premier clinical device. 

Tele-audiology: Documented Use and Validation for Remote Hearing Assessments: 

The Kuduwave's design and connectivity features make it well-suited for tele-audiology 
applications, extending the reach of hearing healthcare services to remote and underserved 
populations. Several studies have documented its successful implementation in both synchronous 
(real-time) and asynchronous (store-and-forward) tele-audiology models. Visagie (2015), for 
instance, validated the use of the Kuduwave for synchronous tele-audiology assessments in a 
rural South African community, finding no statistically significant differences in air conduction 
thresholds compared to traditional booth-based testing.19 This study highlighted the feasibility of 
using trained non-clinical facilitators to conduct tests remotely under the real-time supervision of 
an audiologist. The Kuduwave's documented use by NASA for hearing assessments aboard the 
International Space Station further underscores its reliability and adaptability for remote operation 
in exceptionally challenging and noisy environments, where traditional audiological setups would 
be impossible. This extreme-use case powerfully illustrates the device's robustness and potential 
for reliable diagnostic data acquisition far from conventional clinical settings. 

5. Conclusion: The GeoAxon Kuduwave – A Clinician's Ally in Comprehensive Hearing 
Healthcare 

The evidence presented throughout this white paper converges to a clear conclusion: the 
GeoAxon Kuduwave, encompassing the Prime, Pro, and Pro TMP models, stands as a 
validated Type 1 Clinical Audiometer, fully equipped for comprehensive diagnostic 
audiological assessment. 

Reaffirmation of Type 1 Clinical Audiometer Status: The GeoAxon Kuduwave Pro and Pro 
TMP unequivocally meet the stringent requirements for Type 1 classification as defined by IEC 
60645-1 for pure-tone audiometry. Furthermore, the Kuduwave Pro TMP also achieves Type 1 
classification for aural admittance instrumentation according to IEC 60645-5. This dual top-tier 
certification underscores its capability to deliver diagnostic precision across the core spectrum of 
audiological testing. 

Emphasis on Multifaceted Diagnostic Capabilities: The Kuduwave platform offers a 
multifaceted test battery, including air and bone conduction audiometry (with extended 
high-frequency capabilities in Pro/Pro TMP models), comprehensive speech audiometry, and, 
critically in the Pro TMP model, a full suite of immittance measures. This includes 226 Hz 
tympanometry with innovative bilateral simultaneous testing, and ipsilateral, contralateral, and 



bilateral acoustic reflex threshold and decay measurements. Specialized tests such as Békésy 
audiometry and the Stenger test further augment its diagnostic utility. This comprehensive suite 
empowers clinicians to conduct thorough evaluations, moving seamlessly from basic threshold 
determination to complex middle ear analysis and non-organic hearing loss assessment with a 
single, integrated system. 

The Kuduwave as a Validated, Versatile, and Reliable Instrument: 

The accuracy and reliability of the GeoAxon Kuduwave are not merely claims but are 
substantiated by extensive internal testing protocols aligned with international standards, and 
importantly, by a significant and growing body of independent, peer-reviewed clinical research. 
These studies consistently demonstrate the Kuduwave's equivalence to traditional, booth-based 
audiometry across various patient populations and testing conditions. 

Its proven utility in diverse settings is a defining characteristic. The Kuduwave excels not only in 
conventional clinical environments but has also been rigorously validated for boothless operation, 
leveraging its Ambi-Dome technology and real-time noise monitoring to ensure test integrity. This 
liberates diagnostic audiology from the constraints of the sound booth, opening avenues for mobile 
clinics, on-site occupational health testing, and services in resource-limited areas. Furthermore, its 
successful deployment in tele-audiology, including challenging remote applications such as 
NASA's use on the International Space Station, highlights its robustness and adaptability. 

The Kuduwave, by merging Type 1 diagnostic fidelity with unparalleled portability and validated 
boothless and tele-health capabilities, empowers clinicians to redefine service delivery models. It 
allows them to move beyond the traditional limitations of audiology, offering a solution where 
diagnostic depth and accessibility are not mutually exclusive. This capability is particularly 
impactful for addressing the global challenge of hearing loss by extending the reach of specialist 
services. 

The consistent evolution of the Kuduwave platform, from earlier eMoyo models to the current 
advanced GeoAxon Type 1 clinical audiometers, reflects a responsive and adaptive approach to 
meeting the evolving needs and elevating the standards of the audiological profession. This 
commitment to innovation and quality assures clinicians that the Kuduwave is a future-ready 
platform. 

In conclusion, the GeoAxon Kuduwave is far more than a portable alternative; it is a modern, 
efficient, and dependable diagnostic solution. It stands ready as a clinician's ally, poised to 
enhance the practice of audiology and ENT medicine and, most importantly, to improve patient 
access to high-quality, comprehensive hearing healthcare globally. 
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