A scoping review mapping the evidence on Remote Microphone Systems:

efficacy, outcomes, and technical factors in adult hearing aid users
N. Adool, Dr S. Isherwood

UNIVERSITY OF LEEDS

Introduction Results

Evidence base:

7 studies published between 2015-2025 were included. 6 quantitative experimental
studies and 1 systematic review (Maidment et al., 2018; Chen et al., 2021; Courtois et al.,
2018; Wagener et al., 2018; Wolfe, 2018; Wolfe et al., 2015; Zanin et al., 2024).

7 2015-2025

Publication period

Adults with sensorineural hearing loss (SNHL) frequently experience difficulty
understanding speech in complex listening environments, particularly in background noise,
despite appropriately fitted hearing aids (Glyde et al., 2011; NICE, 2023).

Hearing aids incorporate technologies such as digital noise reduction and directional
microphones; however, they cannot fully restore the frequency, temporal and spatial
processing deficits associated with SNHL (Bentler and Chiou, 2006; Choi and Rhee, 2025).
Consequently, difficulty understanding speech may persist in noisy and complex listening
environments (NICE, 2023).
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Included studies
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How the Remote Microphone system works

Remote microphone systems (RMS)
transmit the speaker’s signal directly to
the listener’s hearing aids, improving
the effective signal-to-noise ratio (SNR)
and reducing the effects of background
noise, distance and reverberation
(Walker et al., 2019; Zanin et al., 2024).

Remote Microphone System Countries represented

Participants in quantitative studies

Methodological quality (CASP):

Study B4 CASP Quality K2

Zanin etal. (2024) Moderate-High
Maidment et al. (2018) High
Chenetal.(2021) Moderate-High

Overall quality: moderate
Common limitations included small
sample sizes, controlled laboratory
settings rather than real-world
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Previous studies have reported improved speech recognition with RMS compared with
hearing aids alone, particularly under challenging listening conditions. However, evidence
varies according to RMS technology, study design, outcome measures and listening
conditions (Wolfe et al., 2015; Chen et al., 2021; Zanin et al., 2024).

Table 1. Methodological quality of included studies (CASP).

RMS technologies included:

* FM systems

* Digital adaptive systems, including Roger
Aim: * Wireless microphone systems

Variation was identified in transmission
type, microphone configuration and
integration with hearing aids.

To map the evidence regarding RMS efficacy, outcome measures and technical factors
influencing performance in adult hearing-aid users.

Methods

Speech-in-noise outcomes:

All included studies reported objective speech-in-noise (SIN) outcomes, most commonly
speech recognition thresholds (SRTs), percentage-correct scores and signal-to-noise ratio
(SNR) measures.

Study design:
A scoping review guided by the Arksey and O’Malley (2005) framework and Joanna Briggs
Institute (JBI) guidance. The reporting followed PRISMA-ScR (Tricco et al., 2018).

RMS use was consistently associated with improved speech-in-noise performance compared with
hearing aids alone. Greater benefits were observed under more challenging conditions, particularly at
lower SNRs and greater speaker-to-listener distances.

Search strategy: Objective measures dominated the evidence base:

A three-step search strategy was undertaken across Ovid, PubMed and Leeds Library.

* Speech recognition thresholds (SRTs)

Search terms were structured using the Population-Concept-Context (PCC) framework and * Percentage-correct word scores Patient-reported / real-world outcomes

combined using controlled vocabulary, free-text terms and Boolean operators (AND/OR) * Performance across different SNRs * Jless consistently evaluated

(Khalil et al., 2024). * Dual-task listening * Most studies conducted in controlled
 Hearing Aid Speech Perception Index laboratory or clinical environments

Eligibility: (HASP)

Key findings:
RMS consistently improved speech-in-noise performance compared with hearing aids

Included:

* Adults aged =18 years with SNHL

 Hearing aid users

e RMS intervention, including FM and
digital adaptive systems such as
Roger

e Measurable relevant outcomes
relating to RMS use

Excluded:

e Paediatric populations
 Cochlear implant users

* Non-RMS technologies

* No relevant measurable outcomes

alone, with greater benefits observed in more challenging listening conditions.

Conclusions

Across the mapped evidence, RMS use was consistently associated with improved speech-
in-noise performance, with greater benefits observed under challenging listening
conditions, particularly at lower SNRs and greater speaker-to-listener distances (Chen et

Study selection & appraisal: al., 2021; Maidment et al., 2018; Wolfe et al., 2015; Zanin et al., 2024).

Records were screened by title and abstract, followed by full-text assessment against the
predefined criteria.

Interpretation is limited by small sample sizes, methodological variability and the

, , , , . _ predominance of controlled laboratory research.
Methodological quality was assessed using CASP checklists. The CASP systematic review

checklist was applied to Maidment et al. (2018), while adapted CASP criteria were used for

. . Real-world effectiveness and patient-reported benefits remain less well established than
the controlled experimental studies.

objective laboratory outcomes (Maidment et al., 2018; Wagener et al., 2018; Zanin et al.,
2024).

Identification of studies via databases and registers

Further research should prioritise larger, longitudinal studies in ecologically valid listening
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Figure 2. PRISMA flow diagram of study identification, screening, eligibility assessment and

inclusion.

environments, using standardised objective and patient-reported outcome measures.
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