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Listen Carefully: An exploratory study of the association between 
listening effort and cognitive function

Background

• Hearing loss holds 9% of the predictive power amongst all risk factors for 
dementia, and is proposed as a potentially modifiable risk factor for 
dementia in midlife.3

• Mild Cognitive Impairment (MCI) refers to a stage of cognitive 
dysfunction that lies between normal cognitive function and dementia.4

• Those with MCI are at higher risk for further cognitive decline and the later 
onset of dementia. For those with MCI who are later diagnosed with 
dementia, functions such as memory, attention, perceptual speed and 
executive functioning are further impaired.4

• Many hearing assessments do not account for the effort that is exerted or 
the fatigue that is experienced in complex listening situations.5

• Speech perception, particularly in noisy environments, requires processes 
such as inhibitory control, attention and working memory.5

• Little is known about the underlying mechanisms associated with hearing 
loss and cognitive decline.

• One possible pathway involves cognitive compensation and listening 
effort, the mental exertion required to attend to, and understand, an 
auditory message.5-8

An exploratory proof-of-concept study and an exploratory 
intervention study with hearing aids in the context of listening effort

Overall research question
• Is there an association between cognitive functioning and listening effort 

among older healthy adults and in older memory clinic patients with 
MCI?

Secondary research questions
• Is there a significant difference in listening effort between older healthy 

adults and MCI patients?
• Does hearing aid use have a significant impact on both listening effort 

and cognitive function in older healthy adults and MCI patients?
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Test Cognitive abilities measured
Stroop Test10 Processing speed, selective attention, automaticity, 

inhibition
Trail Making Test11 Visual search speed, scanning, speed of processing, mental 

flexibility 
Symbol-Digit Modalities Test12,13 Attention, processing speed, oculomotor scanning, working 

memory, motor persistence, visuomotor coordination

Verbal Fluency Tests (category, lexical) Language representations of semantic concepts, central 
executive component of working memory, mental speed

Rey Complex Figure Test14 Visuospatial abilities, non-verbal memory, planning

Logical Memory (part A) 15 Narrative episodic verbal memory, delayed recall, verbal 
recognition

Neurocognitive tests used to measure cognitive function10-14
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Participants
• Ages 40-85
• 15-25 cognitively healthy participants
• 15-25 MCI patients 
Analysis (upcoming)
• Independent sample t-tests between groups on cognitive function and 

listening effort.
• Dependent sample t-tests between baseline and re-testing after the 

hearing aid trial.
• Regression analysis to investigate the association between cognitive 

functioning and listening effort scores.
• Proof-of-concept study, with information taken to help decide the validity 

of larger-scale trials.9
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Scan to learn more about the 
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• Pupil dilation measurements are 
monitored using pupillometry.

• Randomised lists of 7 sentences are 
played at 65 dB with International 
Speech Test Signal (ISTS) at 80% SNR.

• Final word recall is evaluated after every 
sentence and at the end of each list. 

1. Vi rister pølser over bålet
2. Holdet er klar til kampen
3. Naboerne var med til middagen
4. Han taler om sit arbejde
5. Pludselig kom der en lastbil
6. Her går alle med solbriller
7. Døren er næsten aldrig åben

Sentence-Final Word Identification and Recall (SWIR) test16

6 weeks of 
hearing aid use

Listening 
Effort 

SWIR with 
pupillometry

CACHET clinicaltrials.gov

NCT4593290

mailto:brit.mouritsen@regionh.dk
mailto:afeld@dtu.dk

	Slide Number 1

