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Abstract 
Dementia and hearing loss are highly prevalent in older people. Both these conditions together 

increase complexities in all aspects of an individual’s care and management plan. There has been 

increasing research interest about the relationship between dementia and hearing loss in recent 

years. In this review we discuss the relationship between hearing loss and dementia, including 

hearing loss as a risk factor for dementia; the effects of dementia with hearing loss on 

affected persons’ quality of life and the care they receive; screening and available 

interventions; and opportunities for prevention. We also discuss dementia and hearing loss 

in the care home setting, as the majority of residents have either, or indeed both, dementia 

and/or hearing loss. Several mechanisms have been suggested for how hearing loss and 

dementia may be related but the evidence for how these may operate together is still 

unclear. Similarly, although it is to be hoped that the active identification and management 

of hearing problems may help to reduce the future development of cognitive impairment, 

evidence for this is still lacking. 

 

Highlights 
 Hearing loss and dementia are often associated – they may occur together, though longitudinal 

studies suggest that hearing loss may be a genuine risk factor for subsequent dementia. 

 There may be several mechanisms that contribute to the association, including brain pathology 

but also social factors. The relationship of central hearing loss with dementia needs further 

exploration. 

 Multiple barriers exist in both screening and treatment of hearing loss among people with 

dementia emphasising the need for an integrated patient centred approach. 

 Hearing loss is linked to multiple physical and psychological comorbidities in persons with 

dementia. 

 Extended clinical trials are needed to establish whether treating hearing loss is effective in the 

prevention of dementia. 
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Dementia and hearing loss: a narrative review 
 

Introduction 

Dementia and hearing loss are both common conditions in the ageing population and they 

often coexist [1]. Hearing loss in the context of dementia is an important current topic; for 

example hearing loss as a risk factor for the development of dementia, and the challenges of 

assessing and managing hearing loss in people who have cognitive impairment. This 

narrative review discusses the relationship between hearing loss and dementia, including 

hearing loss as a risk factor for dementia; the effects of dementia with hearing loss on 

affected persons’ quality of life and the care they receive; screening and available 

interventions; and opportunities for prevention. We also discuss dementia and hearing loss 

in the care home setting, as the majority of residents have either, or indeed both, dementia 

and/or hearing loss. 

For the review, we undertook a comprehensive search, including Medline, Psychinfo, 

Embase, Cinahl, BNI databases, and Google Scholar.  The main searches were: dementia and 

hearing loss; cognitive impairment and hearing loss and/or deafness. These yielded over 

1500 titles, though with many duplicates.  After discarding papers that were clearly not 

relevant, 272 titles were obtained from the main search and abstracts reviewed for all of 

these, selecting papers of high interest for full-text review and possible inclusion in the 

paper. Subsequently, we also did smaller more focused searches for specific topics such as 

prevention and central hearing loss. We did not use formal inclusion or exclusion criteria: a 

paper was included if it appeared relevant and important to the topic, and papers were 

excluded if they did not meet this threshold or if they duplicated findings available in other, 

stronger papers. 

To limit the number of references that could be included for the review, we have focused on 

papers that are recent and influential, as judged by their likely impact. This was done by 

consensus discussion between MR and TD. Papers were selected from journals with higher 

impact factors, or if they were frequently cited by other researchers, or if they presented 

novel and interesting findings. Papers were from the last ten years, except for some topics 

where no recent research had been reported, in which case an older paper was included. 

Decisions on inclusion were a matter of authorial judgement rather than any formal process. 

 

Relationship between dementia and hearing loss 

Hearing loss and dementia both are highly prevalent in older population. For example, the 

prevalence of hearing loss in the UK for 71-80 years olds is around 42% for men and 39% for 

women [2] but increases sharply beyond the age of 80. The prevalence of dementia in over 
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65s in the UK is around 6.5% [3] but again the prevalence increases steeply with age, so the 

prevalence at age 85-90 is around 17% and for >90 it is about 30%. Among certain groups of 

the population, notably care home residents, both conditions are so common as to affect 

the majority [4,5].  

Currently, there are around 50 million people living with dementia worldwide and this 

number is likely to grow by at least three times (to 152 million) by 2050 [6]. As well as this, 

over 5% of world’s population (466 million people) suffer from disabling hearing loss, 

including about one-third of the global over-65 population. This number is predicted to rise 

to over 900 million by 2050 [7].  Both of these conditions have huge economic impact. WHO 

estimates that unaddressed hearing loss poses an annual global cost of US$ 750 billion [7] 

and the current annual cost of dementia is about US$ 1 trillion [6], predicted to double by 

2030.  

As both of these conditions are age-related and have high prevalence in older age groups, 

hearing loss and dementia often co-exist.  For example, Nirmalasari et al (2017) found that 

60% of people in a tertiary memory clinic had at least a mild hearing loss even in their better 

hearing ear [8]. 

One of the earliest papers to report an association between hearing loss and dementia was 

a case control study [9], which found that cases of Alzheimer’s disease had twice the 

prevalence of 30dB hearing loss compared to controls (odds ratio = 2.0, 95% confidence 

interval, 1.2 to 3.4).  Since then, numerous papers, including large longitudinal studies, 

systematic reviews and meta-analysis have reported similar findings [10-16]. There appears 

to be a dose dependent relationship, with greater hearing loss being related to more severe 

dementia [10] (mild hearing loss: hazard ratio for incident dementia = 1.89 (95% CI, 1.00-

3.58); moderate hearing loss: HR = 3.00 (95% CI 1.43-6.30); severe hearing loss: HR = 4.94 

(95% CI 1.09-22.40).  It has also been suggested laterality of hearing loss may be important, 

with one study finding a greater likelihood of cognitive impairment with hearing loss in the 

right ear [17]. 

However, a cross-sectional association does not provide any information about how the two 

conditions are related, how they progress over time, and what mechanisms may underlie 

them. Therefore there has been increasing interest in longitudinal studies to investigate 

these questions. These provide evidence that hearing loss is linearly associated with 

dementia and, the more severe the baseline hearing impairment, the stronger is the 

association between hearing loss and incident dementia. In the Baltimore Longitudinal 

Study of Aging, the risk of incident all-cause dementia increased almost twice, three and five 

times in individuals with mild, moderate and severe hearing loss respectively. For every 10 

dB hearing loss, the risk of incident Alzheimer’s disease increased by 1.2 times [11]. 
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Does hearing loss cause dementia? 

The mechanism underlying the association between hearing loss and dementia is not yet 

clear [18] though several possible mechanisms have been suggested [19]. These are as 

follows: 

Increased cognitive load  

Hearing loss is likely to increase the cognitive effort required to process speech, since 

reduced or distorted sensory input will require the brain to work harder to make sense of it 

[20]. It is then hypothesised that excessive cognitive load leads to changes in brain structure 

and further neurodegeneration, though direct evidence for this is limited.  

Changes in brain structure and function   

The Baltimore Longitudinal Study of Aging [21] reported that hearing impairment was linked 

to accelerated brain atrophy of whole brain and regional volume reduction of the right 

temporal lobe.  Chronic hearing loss leads to reduced activation of central auditory 

pathway, dysfunction of auditory-limbic pathway and deafferentation-induced atrophy of 

frontal lobe [22]. Hearing loss has also been linked to atrophy of the hippocampus [23]. 

Common cause 

This hypothesis suggests a common mechanism causing both hearing loss and cognitive 

decline. The two conditions arise from the same cause but do not interact or cause each 

other. There are several common risk factors for both hearing loss and cognitive decline, 

mainly vascular risk factors, such as smoking and diabetes that increase the risk of 

cardiovascular disease and stroke. It has been suggested that the APOE ε4 allele may confer 

an increased risk but this is not established. The specific molecular link between hearing loss 

and dementia remains unknown [24]. 

Social disengagement 

Individuals with hearing loss often find social interactions less satisfactory as it is difficult to 

filter out a conversation from background noise. As a result, they may tend to withdraw 

from social occasions, which leads to reduced social and cognitive stimulation, isolation and 

possibly also depression. Hearing loss is associated with increased odds (OR=3.5, 95% CI 1.9-

6.4) of social isolation in older people [25]. No longer using social skills or keeping up to date 

with social events causes loss of these abilities. It is likely that this process also has neural 

correlates, for example deterioration of auditory signal processing.  

Overdiagnosis of cognitive impairment 

Performance on the cognitive tests that are used in the assessment of possible dementia is 

affected by various factors, including sensory impairment [26,27]. If a person is not able to 

hear the question that is being asked of them, they are obviously less likely to supply a 
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correct answer. This is a particular problem when assessments are performed in noisy 

environments, such as hospitals, though it is easy under any circumstances to 

underestimate the extent to which hearing loss is contributing to impaired test 

performance. Thus, it would be possible to misdiagnosis a person with normal cognition as 

having dementia, which has obvious adverse consequences for them. 

Hearing loss as a prodromal feature (harbinger) of dementia  

Central auditory processing refers to the brain’s ability to make sense out of the sounds 

received by the cochlea. It is therefore vulnerable to neurodegeneration and there is 

evidence that central auditory processing may be affected early in the course of Alzheimer’s 

disease and in mild cognitive impairment [28]. A person may perform normally on such tests 

as pure tone audiometry but with impaired speech perception. In this way, symptoms that 

are due to brain disease may present as and be treated as hearing loss. 

Each of these postulated mechanisms is plausible, so it is a challenge for future research to 

test the extent to which each may operate. 

 

Interventions for hearing loss in dementia 

Hearing loss is often not detected and/or not treated in people with dementia.  NICE 

guidance on hearing loss [29] recommends that a hearing assessment by an audiologist 

should be considered for every person with possible dementia or mild cognitive impairment, 

and should be considered every two years in people with a diagnosis of dementia if they 

have not been previously diagnosed with hearing loss. The barriers to screening or 

treatment of hearing loss may include denial of the problem, reluctance to undergo testing 

and poor compliance with hearing aids. 

Nonetheless, treating hearing loss in people with dementia is of potential benefit both to 

the person with dementia and to their families and carers. It may help to improve 

communication, and thereby increase quality of life and reduce behavioural symptoms of 

dementia. This in turn may reduce stress for carers. However, the quality of the evidence is 

limited, most of it consisting of quasi-experimental studies and case studies [30].  The only 

randomised controlled trial reported no significant improvement in cognitive [31] or 

behavioural outcomes [32]. To date, therefore, there is no consistent evidence that hearing 

interventions are of benefit for cognitive function, cognitive decline, quality of life or 

caregiver burden, and there is scope for future research [33].  

Hearing aids are most commonly used intervention for hearing loss among people with 

dementia. Nirmalasari et al [8] found a high prevalence (60%) of hearing loss in a memory 

clinic cohort but also low utilization of hearing aids among people with cognitive 

impairment, with only 54% of individuals with moderate or severe hearing loss using aids. 
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Lin and Albert [34] commented that hearing aids were more likely to be used by people in 

better health and of higher socioeconomic status, and recommended that clinicians should 

take a more active role in seeking hearing assessments and offering treatment.  

Other interventions, such as hearing amplification devices and focused communication 

strategies, have been applied in both in-patient [35] and out-patient settings [36] with some 

evidence of benefit on outcomes such as communication and depression. There is so far 

little research on the use of cochlear implantation in treatment of severe to profound 

hearing loss among people with cognitive impairment or dementia. Mosnier et al [37] 

reported improvements in cognitive function after cochlear implantation in some patients 

who had mild cognitive impairment (MCI) at baseline (including 10/31 (32%) returning to 

the normal range of cognitive function). 

In terms of improving current practice, what appears to be required is increased awareness 

of hearing loss and its impact among professionals working with dementia, and increased 

awareness of cognitive impairment and dementia among speech-language therapists and 

audiologists. There is to date relatively little literature about interdisciplinary working 

though there are encouraging findings from educational initiatives [38] and service 

developments, for instance dementia audiology services in acute hospitals. Management of 

hearing loss and communication should be integrated into the person’s broader dementia 

care [36] and delivered as close to the person’s own setting as possible. Involving speech 

and language therapists working with audiologists can greatly increase opportunities for 

meaningful engagement in persons with dementia [39].  

 

 

Hearing loss and other symptoms of dementia 

Age-related hearing loss has been independently linked not just with dementia but also 

other conditions such as depression and falls [40,41]. Hearing loss and dementia both have 

a strong link with frailty [21], and indeed sensory impairment is a feature of some of the 

frailty assessment scales that are in use.  

Dementia and hearing loss are both independent risk factors for delirium[42] and their 

effects are likely to interact, especially in noisy environments like acute hospitals. Hearing 

loss increases the likelihood of all forms of psychotic symptoms [43] and hallucinations in 

dementia also occur more commonly in people with sensory impairments, both visual and 

auditory [44]. 

Both hearing loss and dementia may cause social withdrawal and impairments in 

communication, functioning, participation in activities [39].  Among nursing home residents 

sensory impairments has been associated with low social engagement and low time spent in 

activities [45]. These features may in turn be linked to low mood and depression, and the 

evidence suggests a link between lack of social involvement and behavioural symptoms of 
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dementia such as agitation and aggression [46,47]. A range of behavioural and psychological 

symptoms of dementia, including depression, agitation and aggression, can be exacerbated 

by untreated hearing loss in people with dementia [48].   

Hearing interventions for people with dementia have been reviewed by Dawes et al [34]. 

They identified ten studies, mainly studying the effects of hearing aid provision. Most were 

case reports or case series, and outcomes included behavioural symptoms, quality of life 

and caregiver burden. Case series and reports were more likely to show improvements in 

behaviour, e.g. Haque et al [49], but the only randomised controlled trial [32] reported no 

evidence of benefit in any outcome measures.  

The assessment and management of comorbid physical or psychological problems in people 

with dementia therefore need to consider the possible coexistence of hearing loss and how 

it may be exacerbating the impact of such conditions. 

 

Hearing loss and dementia in care home residents 

Hearing loss and dementia are both common in residents in long term care settings. 

Furthermore, dementia with severe hearing impairment increases the risk of 

institutionalisation among older adults aged 75 or older [50]. Among care home residents, 

the majority have hearing loss, with prevalence rates up to 90% reported [51]. The 

prevalence of dementia in UK care residents is around 75% [4], so a large proportion of 

residents will have both conditions, not to mention other long-term conditions that 

contribute to frailty. 

As both conditions affect communication, challenges in communication will frequently arise 

for the staff working in long term care facilities. In turn, this has potential negative effects 

on the provision of care and quality of life of the residents. Staff members often find it hard 

to differentiate the relative contributions of hearing loss and dementia when 

communication breaks down. However, knowing the individual helps them to distinguish 

between these two factors [52]. 

Despite the high prevalence of hearing loss, hearing aids appear to be underused [53]. There 

are numerous reasons for this, starting with failure to identify hearing loss in many 

residents. It may, for example, be assumed that a person’s failure to understand may arise 

from their dementia and not from inability to hear what is being said. Assessing the degree 

of hearing loss in residents with dementia may be difficult, as too may be the fitting of 

hearing aids. Once supplied, hearing aids may pose difficulties in their use; for example, if 

they fit poorly, are not set at the right volume, or have flat batteries, and they are liable to 

get lost or broken [54]. Most residents need help with using hearing aids but staff often lack 

confidence in managing them or simply do not think the task is of value. It has also been 

suggested that cost may be a factor in poor uptake of hearing aids [55] though this is less 
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likely in a publicly-funded health service such as the NHS. Cost is significant in that privately 

purchased hearing aids are likely to be smaller and more comfortable but, conversely, more 

easily mislaid.   

Staff attitudes and their level of training are clearly important. For example, staff have often 

not received training in the use or maintenance of hearing aids, or they may rely on relatives 

to deal with them [56]. Other issues that may act as barriers to managing hearing loss in 

care home settings are impaired communication between care staff and external 

professionals; lack of staff involvement due to issues such as lack of appropriate emphasis in 

policies on the importance of hearing loss; lack of suitable education and training; and low 

priority of management of hearing loss over other demands [57]. 

There is something of a paradox in that there is relatively little research regarding good 

practice or effective interventions to improve hearing-related communication in care home 

residents with dementia yet, because these conditions are so common, there must be 

immense practical day-to-day experience among staff. This state of affairs lends itself well 

to realist enquiry and questions of what works, for whom and under what circumstances? A 

recent realist review [58] developed a programme theory with five components: 1) positive 

regard and empathy for residents – leadership promotion of person centred care; 2) training 

on hearing loss and dementia to raise importance of hearing-related communication; 3) 

knowing the person and awareness; 4) supporting and monitoring of residents’ hearing-

related communication needs; 5) managing noise in the care home environment.  These 

components were all linked together by the concept of 'permission', which reflects how 

staff can feel that they have approval to seek meaningful interaction with residents, and to 

see this as an important part of their work. Leadership and management can intervene in 

different ways to indicate to staff that they are permitted to practice with a level of 

autonomy that best serves the hearing-related communication needs of residents. 

 

Hearing loss and prevention of dementia 

Hearing loss has been identified as an important potentially modifiable risk factor for 

dementia, with a population attributable risk fraction (PAF) of 9.1% (relative risk = 1.9, 95% 

CI 1.4-2.7) [18]. However, it remains unclear if prevention of hearing loss can delay the 

onset or reduce the incidence of dementia. It is still of course important to bear in mind that 

hearing aids have the potential to improve functioning, quality of life and delay the progress 

of dementia [30]. 

The available interventional studies of hearing interventions to prevent dementia, with 

cognition as the main outcome measure, show mixed findings [59]. To date, three non-

randomised controlled trials [60,61,62] reported improvement in cognitive outcome 

following treatment of hearing loss with hearing aids. Conversely, three non-randomised 

controlled trials [63,64,65] failed to find any evidence of benefit. The evidence is therefore 
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conflicting and existing studies are of low to moderate quality as they are liable to various 

biases, e.g. hearing aid users may be more affluent or otherwise healthier than non-users. 

Findings from studies of cochlear implantation as treatment for severe or profound hearing 

loss in people aged 65 and older have shown improvements in various outcomes, including 

cognitive function, mood and quality of life, following the implantation [37,66,67] but 

whether this procedure is effective in protecting against subsequent dementia is not clear. 

Cosetti et al [68] followed their patients for a mean of 3.7 years but the numbers were small 

(N=7) and in the absence of a control group it is difficult to interpret the findings. 

There are several challenges that exist in designing well controlled hearing intervention 

studies with long term cognitive outcome [59]. These include the need for an adequate 

sample size and duration of follow-up; the expense of such studies; practice effects in 

cognitive measures in a longitudinal study; non-adherence to hearing aids or other causes of 

attrition from the trial; and ethical considerations in intervention studies, notably 

withholding recognised and available treatments from the control group. Despite these 

challenges, and following a successful feasibility trial [69], the ACHIEVE trial is currently 

underway, aiming to recruit 850 participants, with the primary outcome being cognitive 

function at 3 years follow-up [70]. Obviously, the results of this trial will be eagerly awaited. 

 

Central hearing loss 

Central hearing loss (also known as central auditory processing disorder or central 

presbycusis), as opposed to sensorineural or conductive types of hearing loss, is 

characterised by difficulty in making sense of speech against noise [71]. In a conventional 

hearing test, the affected person may report not being able to hear but, in fact, pure tone 

audiometry is relatively normal while tests like speech recognition thresholds or word 

recognition scores are impaired. An affected person is likely to consider themselves deaf, 

even though they appear to respond to sounds in their environment. Thus, central hearing 

loss may be easily overlooked on testing or it may be regarded as ‘functional’ because of the 

variable and apparently inconsistent presentation. It may arise from a variety of brainstem 

and cortical lesions involving auditory pathways. Its prevalence is related to increasing age, 

for example 14.3% in a sample of nearly 500 people of mean age 72.8 years (SD 6.2) [72]. Of 

course it may coexist with more peripheral causes of hearing loss, which may also make its 

presence harder to detect.  

Central hearing loss appears to be commoner in mild cognitive impairment and Alzheimer’s 

disease than in age-matched controls (odds ratios 1.6 and 4.1 respectively; [72]. It may 

therefore be that deficits of central auditory processing are potential biomarkers for 

neurodegeneration [73], though at the moment there is little research that has linked 

hearing loss with the conventional biomarkers for Alzheimer’s disease [74].   
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The importance of central hearing loss therefore merits further attention in disentangling 

the relationship between hearing loss and cognitive impairment. Managing it requires other 

approaches than hearing aids and so it may be a less amenable risk factor than other types 

of hearing loss in attempts to prevent the development of dementia [18]. 

 

Discussion 

In summary, hearing loss and dementia are common age-related problems and frequently 

occur together, and in association with other conditions. It appears that older people with 

hearing loss are at increased risk of developing cognitive impairment and dementia; 

however, the mechanisms for this are unresolved. There are equally plausible biological and 

psychosocial reasons. There remains an urgent need for a well-designed trial to test 

whether hearing interventions can help to prevent dementia. In the meantime, other 

research should concentrate on implementing what we already know of good practice, for 

example developing specialist expertise among audiologists and speech and language 

therapists in relation to dementia, and improving access for older people to such services. 

A final question is whether hearing impairment has distinct features that warrant separate 

study or whether it just forms a component of sensory deprivation alongside other 

impairments such as visual loss. There is a tendency in recent research to look at sensory 

impairments together and this may be justified in that they may act together to pull 

affected people down towards a threshold where their independent functioning is 

compromised. However, hearing as a sensory modality has distinct features, in particular its 

intimate relationship with language and speech and, probably for this reason alone, 

research into hearing loss per se remains important. 
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