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Motivation

•1.8 mio. people (10.3%) in the Netherlands have self-reported hearing loss 
(Joint AEA, EFHOH, EHIMA report, March 2024)

• Need for better strategies for those who encounter challenges in everyday 
communication

• Communication is inherently multimodal (Trujillo & Holler, 2023)

• Communication relies on joint meaning-making (Clark, 1996)
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Which multimodal communicative signals contribute to efficient 
and successful communication?

• in people with hearing difficulties

• in noise

Research Question
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- Gestures

- Facial expressions

- Body posture

- Speech 
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- Mutual understanding

- Task success: solved quickly & correctly

- Questionnaires: subjective experience
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- Rising number of hard-of-hearing in NL

- Older society & more noise

- Hard-of-hearing = anybody with self-
reported hearing loss (hearing aids or not)
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- Street, public transport, restaurants, etc.

- Filter speech from background noise

- Social noise vs. non-social noise
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Research Plan

Initial online survey

Dialogue production study

EEG comprehension study

Application



8

Research Plan

Initial online survey

Dialogue production study

EEG comprehension study

Application



9

• Clinical history

• Use of visual language & hearing aids

• Strategies for communicative success

• Impact of hearing impairment on life

• Need assessment 

Mixed-methods approach for data analysis

Initial online Survey 
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Online survey – data analysis

Research 
questions

Qualitative analysis 
(open questions)

Quantitative analysis
(multiple choice questions)

• Open coding

• Axial coding

• Model creation

• Frequency counts 

• Descriptive statistics

• Data visualization
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Strategies to facilitate communication

Visual communication

- look at each other

- facilitate lip reading (mouth visible)
- use speech-supporting gestures

- write information down

- use more visual or sign language

Speech

- speak clearer/articulate better

- speak slower
- speak louder (or not louder)

Discourse

- get attention before speaking

- speak one after the other
- repeat, don’t disengage

- ask me what I need

Situational set-up

- reduce background noise

- speak face to face
- speak/sit on the better side

- reduce speaker distance
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• Despite the use of hearing aids, noisy contexts remain challenging 

• Use of sign language (NGT, NmG, natural gestures) not frequently reported

• Communication is multimodal  strategies might be there but need to be 
detected

• Aim of dialogue study: investigate naturalistic conversations of two hard-of-
hearing individuals and analyze which multimodal strategies are associated 
with communicative success in noise

Online survey  Dialogue study



15

• Free dialogue task, joint decision-making task, director-matcher task

• Stimuli: abstract paintings (from Mallon et al., 2014)

• Social & non-social background noise

Dialogue Study

Joint decision-making task Director-matcher task
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• Speech: acoustic & linguistic features

• Gesture kinematics: spatial, temporal, movement features 

• Face kinematics: head, eyebrows, mouth features

 data-driven analysis approach (cf. Trujillo et al., 2021)

• Alignment between speakers & modalities

• Turn-taking, pauses, other-initiated repairs

Dialogue Study – data analysis 
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• Difference between types of background noise (social vs. non-social)

• in speech

• in gestures & facial expressions

• in communicative success

• Difference between groups (hard-of-hearing vs. normal hearing)

• in speech

• in gestures & facial expressions

• in communicative success

• Interaction effect: background noise type x group

Expected results
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• EEG study  integration of auditory and visual information in the brain

• Develop application, workshop, flyer, etc.  give back to the community

• Neurodivergent individuals (autism spectrum disorder) also sometimes 
encounter challenges in communication  similar study with this group

Outlook
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Thank you!

Questions?
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