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ABSTRACT 

 
Harris, Kelsey. Dementia Implications for Audiology: Cognitive Screening in Clinical Practice. 

Unpublished Doctor of Audiology Doctoral Scholarly Project, University of Northern 
Colorado, 2024. 

 
Dementia is a progressive, debilitating cognitive disorder recognized as one of the 

greatest challenges to global health in the 21st century. In recent years, dementia has gained 

significant importance in the international health agenda due to the increasing aging population, 

longer life expectancies, and the substantial socioeconomic burden. Global concern has led to 

increased efforts to understand, manage, and alleviate its impact. Considering the lack of curative 

treatments, dementia research and awareness campaigns have intensified with a focus on early 

detection, prevention strategies, and collaborative healthcare. Prevention has focused on 

identifying risk factors and modifiable aspects of lifestyle closely linked to dementia, such as 

hearing loss. Given the well-established and growing evidence supporting that hearing loss 

increases the risk of dementia, audiologists stand to play a critical role in prevention and 

management strategies.  

 The purpose of this project is to identify dementia prevention and management strategies 

with practical implementation recommendations for audiologists working with this high-risk 

population. Early identification is critical to timely, effective dementia intervention. Audiologists 

are among some of the first healthcare professionals that engage with patients at risk for 

cognitive decline highlighting the importance of their role in contributing to early detection and 

management of dementia. Implementing cognitive screening tools within routine clinical 

protocol can be a significant step toward achieving this goal. It is paramount that audiologists are 
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well-equipped with the right tools, knowledge, and skills to contribute to early identification and 

collaborative care for individuals at risk for dementia.  
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CHAPTER I 

REVIEW OF THE LITERATURE 

Neurocognitive Decline in Adults 

For decades, researchers have been investigating evidence of an association between 

hearing loss and cognitive decline (Uhlmann et al., 1989).  Although the mechanism linking 

hearing loss and cognition has yet to be confirmed, the evidence that hearing impairment 

increases the risk of cognitive decline and dementia has been well established (Ford et al., 2018). 

This developing relationship gives audiologists a unique opportunity to impact early 

identification and apply a multifaceted approach to care for individuals with neurocognitive 

decline. 

Terminology 

While dementia is the customary term retained in the fifth edition of the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-V), current diagnostic terminology has changed 

from “Dementia, Delirium, Amnestic, and other Cognitive Disorders” to the broader term of 

“Neurocognitive Disorders” (DSM-V; American Psychiatric Association, 2013). The general 

term cognitive relates to higher level mental processes involved with knowledge and 

comprehension. As opposed to the term neurocognitive which indicates acquired cognitive 

symptoms closely associated with the function of specific neural pathways, brain regions, and 

cortical networks in the brain (Ganguli et al., 2011). 

Neurocognitive decline occurs when there is decreased mental function as compared to a 

previously attained level (McDonald, 2017). Neurocognitive disorder is an all-encompassing 

term that comprises delirium, mild neurocognitive disorder, and major neurocognitive disorder, 

commonly referred to as dementia (Sachdev et al., 2014).  Mild neurocognitive disorder, also 
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referred to as mild cognitive impairment (MCI), demonstrates a decline in cognition that may 

cause increased effort, compensatory strategies, or accommodations without interfering with the 

capacity for independence in daily activities. On the contrary, impairment of cognitive function 

in major neurocognitive disorder interferes with independence in everyday activities, such as 

paying bills or managing medication (Simpson, 2014). As previously stated, the term dementia is 

commonly used analogously with major neurocognitive disorder and for the purpose and 

duration of this manuscript the term dementia will be utilized.  

Dementia 

 “Dementia” is a chronic or progressive syndrome subsequent to an array of primary or 

secondary diseases or injuries that impact the brain outside of normal biological aging (C. Wang 

et al., 2022). These diseases and injuries cause changes in the brain which generate different 

types of dementia. There are over one hundred different types of dementia including Alzheimer’s 

Disease, vascular dementia, Lewy body dementia, and mixed dementia. However, each type of 

dementia depends on the pathophysiological changes that underlie alterations in the brain leading 

to abnormal cognitive decline and characteristic symptoms (Raz et al., 2015). A primary reason 

for this classification and clarification of terms, is that the term dementia is often incorrectly used 

synonymously with Alzheimer’s disease (AD) (Sachdev et al., 2014). In any instance, 

neurocognitive decline can occur in cognitive areas comprising of complex attention, executive 

function, learning and memory, language, perceptual-motor, or social cognition (DSM-V; 

American Psychiatric Association, 2013). 
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Symptoms  

Dementia or MCI diagnosis requires a decline in one or more of the six key cognitive 

domains that generate characteristic symptoms (Cummings, 2021). Beginning with complex 

attention, Jha and Mukhopadhaya (2020) examine each domain and identify commonly 

associated symptoms. Processing speed, selective attention, and sustained attention are processes 

that make up complex attention. These processes affect our ability to manipulate attentional 

focus and may manifest as becoming easily distracted, difficulty with multiple stimuli, and 

inability to perform mental calculations. Executive functioning includes working memory, 

planning, decision making, and mental flexibility. Symptoms commonly associated with 

executive functioning include socially inappropriate behavior, inability to do complex projects, 

and difficulty organizing. Symptoms of deficits in learning and memory domain may display as 

requiring frequent reminders, repeating self in conversations, forgetting appointments because 

immediate and recent memory, free recall, recognition memory and cued recall are affected. The 

language domain includes expressive and receptive language deficits that affect grammar, 

fluency, and syntax. Some common symptoms associated with a decline in these processes may 

generate difficulties with word comprehension, naming, and finding a relevant word. Difficulty 

using stairs, recognizing objects, or navigating familiar environments are commonly seen 

symptoms that are altered by impairments of visual perception, praxis, and construction within 

the perceptual-motor domain. Finally, social cognition includes theory of mind, behavior 

regulation, and recognition of emotions which may present as unacceptable social behavior, 

disregard for safety, or insensitivity to social standards (Jha & Mukhopadhaya, 2020).  Many of 

these symptoms or decline in cognitive functioning are similar to normal aging but differ in 

severity often making early identification of dementia difficult (Murman, 2015). Thus, a 
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multidisciplinary approach is recommended for diagnosing and managing dementia (Grand et al., 

2011). A multidisciplinary team may include geriatricians, neurologists, physical therapists, 

nutritionists, and audiologists. 

Epidemiology 

Global Incidence 

According to Gauthier et al. (2021) a new case of dementia is diagnosed every 3 seconds 

somewhere in the world. Currently over 55 million people are estimated to be living with 

dementia worldwide (Gauthier et al., 2021). Due to universal demographic aging and increased 

life expectancy, it is expected that this number will nearly triple globally, reaching 139 million 

by the year 2050 (Cafferata et al., 2021). A meta-analysis by Cao et al. (2020) found that 

dementia prevalence rates were higher in Europe and North America compared to Africa and 

South America. Additionally, dementia was the largest contributor to disability in developing 

countries, largely due to the increased proportions of older people (Cao et al., 2020). 

Additionally, the World Health Organization (WHO), recognizes dementia as a global public 

health priority. The World Health Organization authorized “The Global Action plan” in May 

2017 in response to the public health dementia crisis. The “Global Action Plan on the Public 

Health Response to Dementia 2017-2025” aims to combat the negative impacts of dementia by 

increasing research, awareness, and knowledge of dementia (WHO, 2021).   

United States Incidence 

The Centers for Disease Control and Prevention (CDC), estimate that dementia is ranked 

as the 6th highest cause of death in the United States (U.S.) attributing to 121,499 deaths per year 

(Harrison et al., 2019).  According to the Population Reference Bureau (2022) more than 7 
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million people are estimated to be living with dementia in the U.S. and a projected 12 million 

Americans will be living with dementia by 2040 (Population Reference Bureau, 2022). 

Age and Sex 

 The global prevalence of dementia increases with age and roughly doubles every 5 years 

beginning after the age of 65 (Cao et al., 2020). Rajan et al. (2018) found that the annual 

incidence of dementia was 4 cases per 1,000 in people aged 65 – 74, 32 cases per 1,000 in people 

aged 75 – 84, and 76 cases per 1,000 in people aged 85 and older. The average age at clinical 

diagnosis for dementia is 76.2 years (Rajan et al., 2018). While the majority of dementia cases 

occur in the population aged 65 years or older, the prevalence of young onset dementia increased 

from 1.1 per 100,000 for populations aged 30 – 34 years to 77.4 per 100,000 for populations 

aged 60 – 64 years (Hendriks et al., 2021). A study by Nichols et al. (2022) found that women 

have a 1.69 higher incidence rate of dementia compared to men (Nichols et al., 2022). The 

results from a study by Bacigalupo et al. (2018) agreed that the prevalence of dementia increases 

with age and is higher in women compared to men (Bacigalupo et al., 2018).  

Race and Ethnicity 

A multiethnic cohort study by Lim et al. (2021), analyzed the prevalence and trends of 

dementia in the United States regarding racial/ethnicity variations. The results found that African 

Americans were found to have the highest risk of developing dementia while Asian Americans 

have the lowest risk. (Lim et al., 2021). Consistent with previous studies, Freedman et al. (2018) 

found dementia prevalence was double among Hispanic and other racial/ethnic minorities at 17% 

compared to 8% for non-Hispanic white adults (Freedman et al., 2018). 
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Common Types of Dementia 

Dementia represents a complex and heterogeneous spectrum of neurodegenerative 

disorders, each with distinct etiologies, clinical presentations, and prognoses (Erkkinen et al., 

2017). While there are over one hundred different types of dementia, among the most common 

are Alzheimer’s Disease, vascular dementia, Lewy body dementia, and mixed dementia (Raz et 

al., 2015). Understanding the unique underlying pathologies, clinical features, and diagnosis 

criteria can aid in effective differentiation. Distinguishing subtypes of dementia is essential for 

timely identification, tailored treatment approaches, and improved outcomes for individuals and 

their families (Carlos & Josephs, 2023).  

Alzheimer’s Disease 

Alzheimer’s disease is a progressive neurodegenerative disorder that primarily affects 

cognitive function, memory, and behavior (Zhang et al., 2021). Marked by the gradual 

accumulation of abnormal protein deposits, AD poses significant challenges for identification, 

diagnosis, and treatment (van Oostveen & de Lange, 2021). 

Epidemiology  

Alzheimer’s Disease is the most common dementia accounting for 60-80% of dementia 

cases (Thapa et al., 2020). A study by Cao et al. (2020) found that prevalence rates were highest 

in Europe and North America at 1,123 cases per 10,000 compared to South America at 648 cases 

per 10,000, Asia at 523 cases per 10,000, and Africa at 275 cases per 10,000. In the United 

States, almost two-thirds of dementia cases are women representing 12% of women and 9% of 

men 65 and older (Rajan et al., 2021). Additionally, worldwide AD is 1.9 times higher in females 

than in males (Cao et al., 2020). Finally, data from the Chicago Health and Aging Project 

(CHAP) study found adults aged 65 and older with AD are comprised of 19% of Black, 14% 
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Hispanic and 10% white indicating disproportionally higher rates of AD in minorities compared 

to whites (Rajan et al., 2021). 

Pathophysiology 

While it is widely accepted that AD gradually develops due to beta-amyloid and tau 

proteins that accumulate intracellularly as neurofibrillary tangles, the specific cause of this 

accumulation is still being explored (Zhang et al., 2021). A study by Hardy and Selkoe (2002) 

found that AD progresses several years before the development of dementia symptoms from the 

buildup of beta-amyloid and tau proteins. In turn, this build up, or neurofibrillary tangles, are 

detrimental to dendrites, neuronal cell bodies, and axonal processes which lead to a variety of 

cognitive changes in the brain. (Hardy & Selkoe, 2002). 

 Further, a study by Dean et al. (2016) aimed to examine the effect of beta-amyloid and 

tau protein accumulation on changes in white matter myelination in the brain. The authors 

analyzed lumbar punctures and magnetic resonance imaging (MRI) in 71 cognitively 

asymptomatic adults with genetic risk factors for AD. The lumbar puncture tests were used to 

differentiate participants with AD from healthy, age-matched controls and to assess AD 

cerebrospinal fluid (CSF) biomarker levels including beta-amyloid and tau proteins. The MRI 

testing for each of the participants analyzed whole-brain longitudinal and transverse relaxation 

rates and measured myelin water. The results found widespread age-related myelin changes 

especially in frontal white matter and the genu of the corpus callosum. Additionally, when 

comparing CSF biomarkers and MRI results, there were significant age-by-biomarker 

interactions suggesting beta-amyloid and tau protein levels modulate age-related changes in 

myelin water fraction. The results of this study further support that AD amyloid pathologies have 
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a significant negative influence on white matter microstructure, myelin content, and myelin 

water fraction (Dean et al., 2016). 

Symptoms 

Alzheimer’s Disease is a progressive type of dementia that is manifested with memory 

issues, decline in abstract thinking and judgement, changes in mood, emotions, and behavior, and 

a variety of physical problems affecting vision and mobility (Gauthier et al., 2021). Decline in 

the ability to remember new information, make decisions, organize or plan are often the initial 

hallmark cognitive symptoms of AD (Silverberg et al., 2011). However, as the disease 

progresses 80% of individuals develop neuropsychiatric, behavioral, and psychological 

symptoms including depression, apathy, agitation, irritability, combativeness, and psychotic 

features (Zhao et al., 2016). Finally, seizures, dysphagia, gait disturbances, and incontinence are 

often seen in the latest stages of AD (Deardorff & Grossberg, 2019). 

Diagnosis 

Although AD can be accurately diagnosed using CSF biomarkers and amyloid positron 

emission tomography (PET) scans, these tests are not currently indicated for most symptomatic 

individuals (Johnson et al., 2013). Cerebrospinal fluid and PET objective testing is reserved for 

atypical, rapidly progressive, or early-onset syndromes to identify or exclude AD (Simonsen et 

al., 2016). Therefore, AD remains a clinical diagnosis that can be identified with high confidence 

through an individualized approach to history, examination, cognitive and neurological tests, and 

select laboratory tests (Atri, 2019). The Diagnostic and Statistical Manual - Fifth Edition of the 

American Psychiatric Association states that if a causative genetic mutation is not identified by 

genetic testing or family history, key clinical presentations of a neurocognitive disorder are 

required to diagnose AD. Diagnostic criteria include clear evidence of steadily progressive, 
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gradual decline in memory, learning, and one other cognitive domain.  (DSM-V; American 

Psychiatric Association, 2013). 

Vascular Dementia 

Vascular dementia is characterized by cognitive decline resulting from impaired blood 

flow to the brain (Bir et al., 2021). The clinical presentation can vary widely depending on the 

location and severity of the vascular damage but can typically be diagnosed with accuracy 

(Iadecola et al., 2019). The high prevalence of cerebrovascular disease assists in making vascular 

dementia one of the most common types of dementia (Song et al., 2014).  

Epidemiology 

The second most common type of dementia is vascular dementia accounting for 15% to 

20% of cases in North America and Europe with slightly higher estimates of 30% in Asia and 

developing countries (Wolters & Ikram, 2019). The estimated annual incidence of vascular 

dementia is between 2.5 – 3.8 cases per one thousand (Bir et al., 2021). The incidence of 

vascular dementia increases with the severity of stroke ranging from 5% at 1 year after transient 

ischemic attack to 34% at 1 year after severe stroke (Pendlebury & Rothwell, 2019). 

Additionally, the prevalence of vascular dementia was 1.8 times greater in males than in females 

which coincides with the tendency that males have an overall higher risk for stroke (Cao et al., 

2020). 

Pathophysiology 

Vascular dementia is caused by blocked or reduced blood flow to the brain which 

deprives neurons of essential nutrients (Vijayan & Reddy, 2016). Affecting the blood vessels of 

the brain, cerebrovascular disease is commonly produced by, but not limited to, chronic cerebral 

ischemia, large or repeated strokes, diabetes, hyperlipidemia, hypertension, or transient ischemic 
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attacks (Song et al., 2014). Vascular dementia can further be categorized into subtypes 

depending on the anatomical location of tissue changes, level of involvement of extra and 

intracranial vessels, timeline of the initial vascular event, and the magnitude and nature of 

vascular pathologies (Kalaria, 2018). 

Symptoms 

The onset of cognitive decline from vascular dementia may range from acute to gradual, 

as well as present in a stepwise, fluctuating, gradually decreasing, or other complex progressions 

(DSM-V; American Psychiatric Association, 2013). A scientific expert panel from the Journal of 

the American College of Cardiology by Iadecola et al. in 2019, found less occurrence of memory 

decline compared to other dementias while identifying more characteristic symptoms of vascular 

dementia. These distinctive symptoms cause a severe disruption of instrumental activities of 

daily living due to impairments of executive function and processing speed. The most common 

vascular dementia symptoms affect mood and behavior which may present as deterioration of 

cognitive flexibility, judgement, decision making, hypothesis generation, initiation, and 

planning. Additionally, it is common in patients with vascular dementia to show delays in recall 

of word lists and visual content (Iadecola et al., 2019). 

Diagnosis 

Vascular dementia encompasses a variety of vascular contributions to cognitive 

impairment that can cause variability in clinical manifestations. The Vascular Impairment of 

Cognition Classification Consensus Study (VICCCS) in 2016 aimed to develop new guidelines 

for clinical diagnosis and research. This online Delphi consensus study identified four major 

vascular dementia subtypes including post-stroke dementia, subcortical ischemic vascular 

dementia, multi-infarct (cortical) dementia, and mixed dementia (Skrobot et al., 2016). 
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Diagnostic criteria for vascular dementia can be further outlined in the DSM-V when a mild or 

major neurocognitive disorder is present. Diagnostic criteria include verification of 

cerebrovascular disease evident from case history, physical examination, and/or neuroimaging. 

While the presence of memory impairment is no longer required as a diagnostic clinical feature, 

cognitive deficits must include decreased complex attention and frontal executive function or be 

followed by one or more cerebrovascular events (DSM-V; American Psychiatric Association, 

2013). Further, MRI results are considered the gold standard neuroimaging technique to diagnose 

and differentiate vascular subtypes (Skrobot et al., 2016). 

Lewy Body Dementia 

Lewy body dementia is a complex neurodegenerative disorder characterized by the 

accumulation of abnormal protein deposits in the brain leading to cognitive decline (Milán-

Tomás et al., 2021). Despite its prevalence, Lewy body dementia remains poorly understood and 

presents unique challenges for identification, diagnosis, and management (Chin et al., 2019). 

Epidemiology 

  Dementia with Lewy bodies and Parkinson’s disease dementia are categorized as Lewy 

body dementia. While likely underdiagnosed, Lewy body dementia is among the most common 

types of dementia, accounting for 5% of dementias with an incidence of 3.5 cases per 100,00 

cases (Salinas, 2022).  Further, up to 80% of individuals with Parkinson’s disease develop 

dementia (Taylor et al., 2020). Additionally, the prevalence of Lewy body dementia is higher in 

males compared to females (Kane et al., 2018).  
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Pathophysiology 

Although dementia with Lewy bodies and Parkinson’s disease dementia may initially 

present with different symptoms, the underlying biological changes in the brain are the same 

(Milán-Tomás et al., 2021). Although the precise cause of Lewy body dementia is unknown, the 

pathological hallmark is abnormal clusters of alpha-synuclein proteins, or Lewy bodies, in the 

brain. These abnormal clusters develop in the neocortex disrupting neuronal activity through 

synaptic degeneration, neuronal death, and neurotransmitter failure (Hirczy & Salinas, 2022). 

The overall cognitive deficits result from a combination of alpha-synuclein, beta-amyloid, and 

tau protein accumulation. The alpha-synuclein proteins of Lewy body dementia ultimately 

effects several cerebral regions due to widespread neuronal atrophy (Jellinger, 2017). 

Symptoms 

Lewy body dementia presents a wide variety of cognitive, neuropsychiatric, motor, sleep, 

and autonomic symptoms. The variety of presentations not only differ between patients, but also 

can be expressed variably within a patient over time (Taylor et al., 2020). Cognitive impairments 

of Lewy body dementia affect attention, executive function, and visuoperceptual functions more 

commonly than naming and memory abilities. Additionally, an inherent characteristic of the 

disease is natural fluctuations of symptoms that often worsen with treatment of another symptom 

(Killen et al., 2015). 

Diagnosis 

The pathological changes in the brain due to Lewy body dementia cause characteristic 

symptoms that help differentiate from other dementias. The revised 2017 criteria for the clinical 

diagnosis of Lewy body dementia identify core clinical features that develop sporadically with 

no known family history in the majority of cases (Yamada et al., 2020). These fluctuating 
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features include cognitive symptoms affecting attention and alertness, typically well-formed and 

detailed visual hallucinations, rapid eye movement (REM) sleep behavior disorder, and one or 

more cardinal features of parkinsonism (McKeith et al., 2017). 

Mixed Dementia 

Mixed dementia is characterized by the coexistence of multiple underlying 

neurodegenerative pathologies contributing to cognitive decline (Forrest & Kovacs, 2022). 

Consisting of two or more types of dementia, mixed dementia is becoming increasingly 

recognized (Agrawal & Schneider, 2022). However, due to the convergence of diverse 

pathological processes, mixed dementia presents with complicated clinical presentation and 

diagnosis (Paraskevaidi et al., 2018).  

Epidemiology 

  Mixed dementia refers to dementia symptoms caused by two or more coexisting 

pathologies (Jellinger & Attems, 2007). While previously underrecognized, emerging research 

supports that the percentage of mixed dementia cases in community-based studies range from 

more than 50% to 78% (Agrawal & Schneider, 2022). Additionally, the presence of mixed 

dementia increases with age and is highest in people 85 and older (Dumurgier & Tzourio, 2020). 

Pathophysiology 

Although AD is frequently considered the most common dementia, the underlying 

etiology in the vast majority of older people with dementia is an accumulation of multiple 

pathologies including cerebrovascular, Lewy bodies, neurofibrillary tangles, and other 

neurodegenerative dementia pathologies (Schneider, 2022). A review of literature by Kapasi et 

al. in 2017 aimed to analyze the clinical-pathological role of various brain pathologies in 

dementia, as well as the available clinical and biomarker data of common mixed pathologies. 
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Evidence from ten longitudinal, post-mortem studies supports the idea that the 

pathophysiological process of the majority of AD is a combined result of vascular, Lewy body, 

and other neurodegenerative pathologies. Included in this review is the updated data from the 

original 1993 Religious orders study (ROS) and the 1997 Memory and aging project (MAP) 

(Bennett et al., 2018). The data included 1078 consecutive deceased and autopsied clinically 

diagnosed subjects with cognitive decline since 1993. The results found that nearly 75% of 

participants diagnosed with probable AD dementia had mixed dementia with at least one 

additional vascular pathology. Additionally, over 60% of participants diagnosed with Lewy body 

dementia also had a pathologic diagnosis of AD. Finally, after including additional 

neurodegenerative and vascular dementia pathologies, 95% of subjects diagnosed with probable 

AD had mixed pathologies (Kapasi et al., 2017). 

Symptoms 

Despite the ambiguous clinical presentation of mixed dementia, research aims at 

identifying characteristic comorbid symptoms (Paraskevaidi et al., 2018). A study by Brenowitz 

et al. (2017) intended to evaluate whether decline in specific cognitive domains is modified by 

comorbid neurocognitive pathologies. Using a multivariable linear mixed-effects model, 1,603 

autopsied individuals from U.S. AD Centers were evaluated in memory, attention, language, and 

executive function. This data obtained from the National Alzheimer's Coordinating Center 

compared the progression of impairment of the four cognitive domains in subjects with AD with 

co-occurring Lewy body disease or vascular brain injury to subjects with single occurring 

dementia pathologies. Results found that subjects with AD and Lewy body disease had the 

greatest impairment among all cognitive domains, especially executive function and attention 

compared to other pathology groups. Additionally, subjects with AD and vascular brain injury 
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were found to have a slower rate of decline in memory, attention, and language compared to AD 

with Lewy body disease and AD only (Brenowitz et al., 2017). 

Diagnosis 

While emerging research continues to support the evidence that the majority of dementia 

cases are due to coexisting pathologies, clear diagnostic criteria for mixed dementia are not well 

defined (Custodio et al., 2017). Analogous cognitive symptoms and clinical presentations 

combined with lack of clinically available biomarker testing create a challenge for diagnosing 

mixed dementia (Kapasi et al., 2017). Although there are characteristic presentations and 

diagnostic criteria for each of the common dementia diagnoses, clinical symptoms often overlap 

(Karantzoulis & Galvin, 2011). Unfortunately, there is no international consensus for mixed 

dementia diagnostic criteria and multiple global organizations have proposed different diagnostic 

standards (Custodio et al., 2017). However, the DSM-V suggests referring to the diagnostic 

criteria of other dementia etiologies but requires evidence from history, physical examination, or 

laboratory findings for a mixed dementia diagnosis (DSM-V; American Psychiatric Association, 

2013).  

Though AD is widely considered the most common cause of dementia, emerging 

research may continue to support evidence that the majority of dementias are due to multiple 

pathologies (Schneider, 2022). Accurate diagnosis may be difficult, however once a dementia 

diagnosis is reached the patient and healthcare provider can begin to discuss potential treatment 

and management options (C. Wang et al., 2022). 
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Treatment 

Once probable dementia is suspected and diagnosed, the next step is to consider available 

treatments. The Lancet Commission 2020 report on dementia prevention, intervention and care 

recommends focusing treatment on physical and mental health, social care, and support (Orgeta 

et al., 2018). Additionally, the suggested treatment for neuropsychiatric symptom management is 

a combination of multicomponent interventions (Livingston et al., 2020). Unfortunately, there is 

currently no cure for any neurocognitive dementia (Ebrahimi et al., 2020). However, there are 

treatment and management options including U.S. Food and Drug Administration (FDA) 

approved drugs, alternative therapies, and medications to manage symptoms.  

FDA Approved Drugs 

The FDA has currently approved seven medications for the treatment of the most 

common form of dementia, AD (Chimakurthy et al., 2023). These medications are found in the 

drug classes of cholinesterase inhibitors, N-methyl-D-aspartate (NMDA) receptor antagonists 

(e.g., memantine hydrochloride), and monoclonal antibodies. While these medications have been 

developed to treat AD, current indications and off label applications are used to treat patients 

with other forms of dementia such as vascular dementia and Lewy body dementia (Cleveland 

Clinic, 2022).  

Cholinesterase Inhibitors 

Belonging to the class of Anti-Alzheimer agents, cholinesterase inhibitors play a crucial 

role in dementia management (Haake et al., 2020). Despite their widespread use, debates persist 

regarding the efficacy of these medications (Lista et al., 2023). It is essential to understand their 

indications, mechanisms of action, and efficacy for informed decision-making and effective 

treatment (Wong, 2016). 
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Indications and Usage. There are three prescription acetylcholinesterase inhibitor drugs, 

donepezil, rivastigmine, and galantamine, that are FDA approved to treat the symptoms of AD 

and other dementias (Haake et al., 2020). Pardo-Moreno et al. (2022) outline the drug summaries 

for each of these medications. Donepezil hydrochloride, commonly branded as Aricept or 

Adlarity is approved for the treatment of mild, moderate, and severe AD, vascular dementia, and 

dementia with Lewy bodies. Rivastigmine tartrate, commonly known as Exelon, is approved for 

the treatment of mild, moderate, and severe AD, vascular dementia, dementia with Lewy bodies, 

and mild to moderate Parkinson’s disease dementia. Finally, galantamine hydrobromide, 

commonly known as Razadyne or Reminyl, is approved for treatment of mild to moderate AD, 

vascular dementia, and dementia with Lewy bodies. Each of these medications can be 

administered orally while donepezil and rivastigmine also have a topical administration option. 

Although there has been a wide variety of reported side effects, the most common side effects for 

all prescription cholinesterase inhibitor medications are nausea, vomiting, and diarrhea (Pardo-

Moreno et al., 2022). 

Mechanism of Action. Cholinesterase inhibitors are a class of drug known as anti-

Alzheimer Agents that aim to improve symptoms by increasing neurotransmitters in the brain 

(Alzheimer’s Association, 2023). In a review by Kamlesh Sharma (2019), one of the suggested 

causes of cognitive decline in patients with AD stems from the cholinergic hypothesis. The 

cholinergic nervous system is a mostly parasympathetic division of the autonomic nervous 

system that produces an important neurotransmitter, acetylcholine. Acetylcholine synthesis is 

essential to the function of memory, learning, digestion, blood pressure, movement, and many 

other functions. Conversely, acetylcholinesterase is an enzyme that inhibits the dispersal of 

acetylcholine by terminating neuronal transmission and activation of nearby receptors (Singh & 
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Jha, 2021). The cholinergic hypothesis suggests that the loss of neurotransmitters in AD and 

other dementias is caused by the deterioration of cholinergic neurons in the brain, or the 

reduction of acetylcholine synthesis. Thus, cholinesterase inhibitors intend to impede the 

biological activity of acetylcholinesterase consequently increasing the cholinergic levels in the 

brain, the function of neuronal cells, and the concentration of acetylcholine (Sharma, 2019). 

Efficacy. Although cholinesterase inhibitors are approved for dementia treatment, their 

effectiveness has been debated (Lista et al., 2023). In fact, in 2018 France removed 

cholinesterase inhibitors from the list of reimbursable drugs due to lack of evidence supporting 

significant benefit and the perceived tendency to shift healthcare providers’ focus from other 

interventions (Herr et al., 2021). However, a clinical review article by Glynn-Servedio and 

Ranola (2017) found evidence supporting the efficacy of cholinesterase inhibitors for patients 

with mild to moderate AD but limited data on patients with advanced stages of the disease. 

Compared to placebo-treated patients, patients with mild to moderate AD prescribed 

cholinesterase inhibitors slightly improved on a number of cognitive and functional outcome 

measures. The improvements were seen on measures including the Severe Impairment Battery 

(SIB), Mini-Mental Status Examination (MMSE), and Clinician’s Interview-based Impression of 

Change with caregiver input (CIBIC-plus), but not others including Activities of Daily Living 

(ADL) scales, Neuropsychiatric Inventory (NPI), caregiver burden scales, and resource 

utilization scales. Though small improvements, outcome measures for cholinesterase inhibitor 

treatment are seen in some patients with early AD, but not all patients will benefit from this 

treatment. Finally, the long-term effects of this treatment are unknown since the vast majority of 

studies had a duration of less than one year. (Glynn-Servedio & Ranola, 2017). Due to limited 
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effectiveness and mixed results of cholinesterase inhibitor studies, medical treatment and 

research continue to look for alternative options for dementia management.    

Memantine Hydrochloride 

Another oral medication aimed to mitigate symptoms associated with certain types 

of dementia is memantine hydrochloride (Pardo-Moreno et al., 2022). This drug extends 

beyond standalone use and can be used in combination to alleviate cognitive deficits and 

enhance activities of daily living apoptosis (Zambrano et al., 2018). However, despite its 

distinctive mechanism of action, memantine hydrochloride faces similar efficacy challenges 

as cholinesterase inhibitors (Ovejero-Benito et al., 2022). Indications and Usage. Memantine 

hydrochloride, commonly known as Namenda, is another FDA approved oral prescription drug 

approved to treat symptoms of moderate to severe AD. Additionally, memantine hydrochloride is 

approved to be combined with donepezil, commonly known as Namzaric, to treat symptoms of 

moderate to severe AD and may provide a small cognitive benefit to patients with mixed 

vascular dementia (Pardo-Moreno et al., 2022).  

Mechanism of Action. Similar to cholinesterase inhibitors, memantine hydrochloride 

does not affect the underlying brain changes that cause dementia. Rather, memantine 

hydrochloride is an NMDA antagonist that aims to improve cognition and activities of daily 

living by targeting glutamate, a neurotransmitter required for memory and learning (Alzheimer's 

Association, 2023). As described by Zambrano et al. (2018), although the physiological actions 

of glutamate are essential for synaptic plasticity and neuronal survival, excessive glutamate 

accumulation is one of the widely accepted theories for the multifactorial etiology of AD. 

Glutamate is the most excitatory neurotransmitter in the brain which triggers NMDA receptors. 

Over-activation of NMDA receptors lead to an influx of cytoplasmic calcium concentration and 
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reactive oxygen species which cause cell death and neurodegeneration. Accordingly, memantine 

hydrochloride protects against this hyperactivity by preferentially blocking NMDA receptors to 

modulate intracellular calcium accumulation and ultimately cellular apoptosis (Zambrano et al., 

2018). 

Efficacy. Although memantine hydrochloride has a different mechanism of action 

compared to cholinesterase inhibitors, clinical benefits are similar. Unfortunately, this 

medication has also shown low effectiveness in patients with AD (Ovejero-Benito et al., 2022). 

McShane et al. (2019) analyzed 44 trials yielding almost 10,000 participants to examine the 

efficacy and safety of memantine for people with dementia. The benefits of memantine were 

found to positively affect thinking, the ability to carry on normal ADL, and the severity of 

behavior and mood problems. These double-blind, parallel group, placebo-controlled, 

randomized trials concluded that a small clinical benefit was found in patients with moderate to 

severe AD, but no benefit was found in patients with mild forms of the disease. Although some 

clinical benefit has been observed, long-duration trials are needed to assess whether the benefits 

persist beyond six months and to establish whether starting memantine hydrochloride earlier 

would be beneficial over long-term use (McShane et al., 2019). 

Monoclonal Antibodies 

Monoclonal antibodies represent a groundbreaking approach in the medical management 

of Alzheimer’s Disease related dementia (Vogt et al., 2023). These medications are aimed at 

altering the underlying biology of the condition rather than merely addressing its symptoms 

(McDade et al., 2022). Drugs in this class stand out as a significant milestone, however, efficacy 

of these novel therapies remain under scrutiny (Decourt et al., 2022).  
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Indications and Usage. Unlike the previously discussed medications, monoclonal 

antibodies are intended to change the underlying biology of AD and related dementias. The only 

two FDA approved prescription drugs currently on the market for the treatment of early AD are 

Aduhelm, generically known as aducanumab and Leqembi, generically known as lecanemab, 

(Vogt et al., 2023). Authorized under accelerated approval in 2021, Aduhelm is an injection to be 

administered as an intravenous infusion every four weeks (Plascencia-Villa & Perry, 2023). 

Similarly, Leqembi is an injection that was approved under the accelerated approval pathway in 

2023 to be administered as an intravenous infusion every two weeks (Cummings et al., 2023). It 

is important to note that the accelerated approval pathway allows for patients with serious 

disease earlier access to the drug when there is an uncertain, but expected, clinical benefit 

(Huang et al., 2023).  

Mechanism of Action. Aduhelm and Leqembi are categorized in the class of monoclonal 

antibody drugs and share the same mechanism of action (Cummings, 2023). Since the 

accumulation of amyloid beta plaques in the brain is the defining pathophysiological feature of 

AD, these monoclonal antibody drugs aim to modify the underlying disease (Plascencia-Villa & 

Perry, 2023). Both Aduhelm and Leqembi are humanized immunoglobulin gamma 1 monoclonal 

antibodies targeted against aggregated soluble and insoluble forms of amyloid beta plaques 

(McDade et al., 2022). Although not a cure for the disease, these infusion therapies reduce beta-

amyloid build-up in the brain to slow cognitive and functional decline (Cai et al., 2023). While 

each of these disease-modifying immunotherapies aim to reduce the number of plaques in the 

brain, the key difference between Aduhelm and Leqembi is that they target beta-amyloids at 

different stages of plaque formation (Alzheimer's Association, 2023).   
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Efficacy. As mentioned previously regarding accelerated approval, continued approval 

for Aduhelm and Leqembi depends on verification of clinical benefit in Phase 3 therapeutic 

confirmatory trials (Huang et al., 2023). As described by Haddad et al. (2022), while Aduhelm 

previously completed two double blind, randomized placebo controlled 18-month trials, they 

were halted about half-way through in March 2019. The trials, entitled “Emerge” and “Engage,” 

were stopped because no significant improvement of symptoms was observed. However, post 

hoc analysis indicated that high dose Aduhelm reduced the total size and number of beta-amyloid 

plaques compared to the placebo groups in both trials. However, the “Engage” study participants 

did not show statistically significant improvement of symptoms based on cognitive assessment 

rating scales. Additionally, the “Emerge” study only showed statistical significance of improved 

rating scores for patients with mild AD but did not meet the criteria for clinically significant 

improvement for patients with increased severities of the disease. Additional research is needed 

to confirm the clinical significance of Aduhelm but results showing reduction in beta-amyloids 

in early Alzheimer's provides hope for future treatment (Haddad et al., 2022). 

Similar to Aduhelm, confirmatory trials are required to establish efficacy of Leqembi for 

continued approval. Vitek et al., (2023) described that accelerated approval for Leqembi was 

granted after only completing Phase 2, proof-of-concept study with an open-label extension 

phase of 260 days. This double-blind, randomized, placebo-controlled, “Study 201 Core” of 

Leqembi utilized cognitive assessment rating scales and cerebral spinal fluid core biomarkers to 

analyze the efficacy of the drug. The authors reported reductions in clinical decline and beta-

amyloid concentrations in patients with mild AD compared to the control group at 18 months. 

Additionally, a Phase 3 trial, entitled the “Clarity” study, confirmed that Leqembi statistically 

slowed loss of cognition and function and reduced beta-amyloid plaques in the brain. These 
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results support the clinal efficacy of the drug but only for patients with early AD, highlighting 

the importance of early diagnosis. Further, Leqembi was found to have fewer adverse side effects 

than Aduhelm, including amyloid-related imaging abnormalities (ARIA) which is the most 

reported and serious adverse effect of both Leqembi and Aduhelm (Vitek et al., 2023). Defined 

by Roytman et al., (2023), ARIA encompasses a spectrum of MRI findings including edema and 

microhemorrhages in the brain. While often asymptomatic and self-resolving, rare clinically 

noticeable symptoms may present as headaches, confusion, dizziness, and visual disturbances 

(Roytman et al., 2023). 

While additional research is being conducted to confirm the clinical significance in the 

class of monoclonal antibody drugs, current FDA approved medications for symptom 

management have limited effectiveness (Decourt et al., 2022). Emerging disease modifying 

drugs show promising potential for treatment of AD, but current strategies rely on symptom 

management (Vaz & Silvestre, 2020). Thus, healthcare providers must depend on alternative 

therapies and medications that aim to relieve symptoms and increase quality of life for patients 

living with dementia (Sikkes et al., 2020).  

Alternative Therapies 

Since there is no cure for dementia and pharmacological treatments have limited efficacy, 

healthcare professionals look to alternative therapies to maximize quality of life and manage 

symptoms for individuals living with dementia (Laver et al., 2016). Some common therapies 

include cognitive rehabilitation (CR), reminiscence therapy (RT), reality orientation training 

(ROT), and cognitive stimulation therapy (CST).  
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Cognitive Rehabilitation 
 

Cognitive rehabilitation is an individualized, problem-solving therapy aimed at managing 

or reducing functional disability, maximizing engagement and social participation, and 

mitigating excess disability (Clare et al., 2019). Categorized as a restorative and compensatory 

therapy, CR focuses on capitalizing residual memory ability in impaired cognitive domains and 

optimizing unimpaired cognitive abilities (Bahar-Fuchs et al., 2013). Clare et al. (2019) found 

clinically significant improvements in overall quality of life, social relationships, and functional 

ability. These results were achieved by utilizing environmental adaptations or prompts, memory 

aids, procedural learning of skills, and techniques for learning or relearning relevant information 

(Clare et al., 2019). 

Reminiscence Therapy 
 

Reminiscence therapy involves life review with the discussion of memories and past 

experiences using tangible prompts like photographs, music, or familiar objects to evoke 

memories and stimulate conversation (Woods et al., 2018). Whereas individuals with dementia 

recall long-term memories more often than recent memories, RT focuses on remote memory as a 

tool for communication (Cotelli et al., 2012). A study by Huang et al. (2015) found that RT is 

effective in improving cognitive function and depressive symptoms in elderly individuals with 

dementia. However, although RT was associated with improved cognition, mood, and 

communication, effects are small and can be inconsistent (O’ Philbin et al., 2018).  

Reality Orientation Training 
 

Reality orientation therapy focuses on relearning conversational skills, cooperating in 

social activities, and taking an interest in the world (Baines et al., 1987). Targeting the symptoms 

of confusion in adults with cognitive decline, ROT protocol incorporates the presentation and 



34 
 

 
 

repetition of orientation information to provide the patient with a better understanding of their 

surroundings (Carrion et al., 2013). Based on neurosensory stimulation to reorient patients 

temporally and spatially, ROT uses repeated and meaningful stimulation of time-place-person 

orientation through activities in a classroom setting or by professionals and/or caregivers on all 

occasions that they interact with the patient during activities of daily living (Cammisuli et al., 

2016).  A study by Chiu et al. (2018), utilized well-validated instruments, including the MMSE, 

the Clinical Dementia Rating (CDR), the Clifton Assessment Procedures for the Elderly (CAPR), 

and Koskela tests to find that ROT significantly improves cognitive function in adult patients 

aged 65 years or older with mild to moderate dementia. While significant cognitive improvement 

was found in ROT alone and combined with other techniques, ROT was not found to have 

significant improvements in behavioral or depressive symptoms for patients with dementia (Chiu 

et al., 2018). 

Cognitive Stimulation Therapy 
 

Utilizing a multisensory stimulation approach, CST is an evidence-based psychosocial 

intervention for mild-to-moderate dementia (Piras et al., 2017). Cognitive stimulation therapy 

was developed using a combination of effective techniques from reality orientation, reminiscence 

therapy, and cognitive rehabilitation (Rai et al., 2018). This therapy improves cognitive and 

social functioning by stimulating language, strengthening cognitive resources, maintaining social 

engagement, and using concepts of implicit learning (Toh et al., 2016). A study by Saragih et al., 

(2022) found that CST significantly improved cognitive function and alleviated depression levels 

among individuals with mild-to-moderate dementia. The repetitive activities of the tasks and 

games incorporated in CST were shown to improve connectivity in the brain, myelinate neural 

circuit, and generate new synapses (Saragih et al., 2022). The supporting evidence that CST 
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improves quality of life and cognitive benefits are key reasons that it is the most widely used 

psychosocial treatment for individuals with dementia (Piras et al., 2017). 

Liang et al. (2020) report that there are a variety of treatments for dementia that show 

some improvement in symptoms and progression, but there is currently a lack of powerful 

disease modifying therapies that address the complexity of various dementia-causing 

pathologies. The limitations of these treatments highlight the importance of primary preventative 

strategies that target identifying and modifying factors that increase the risk of developing 

dementia (Liang et al., 2020). 

Risk Factors and Prevention 

Although prevention is preferable to treatment in all cases, it is particularly significant in 

the context of dementia considering current interventions do not have the capacity to 

significantly alter the course of the disease (Montero-Odasso et al., 2020). Dementia is 

considered to start decades before the presentation of clinical symptoms, thus targeting risk 

factors may prevent or delay disease onset (Zhang et al., 2021). In fact, according to recent 

estimates, approximately 40% of global dementia cases could be attributed to 12 modifiable risk 

factors (Lisko et al., 2021).  Categorized into genetic and modifiable risk factors, early 

identification and prevention can help to maintain patient independence, fulfilment of social 

roles, and ability to work for longer periods of time (Perneczky, 2019). 

Genetic Risk Factors 

New technologies including neuroimaging, CSF analysis, and genomic testing, have 

aided in the identification of genetic biomarkers associated with dementia (Horgan et al., 2020). 

While apolipoprotein E type 4 allele (APOE ɛ4) is most commonly linked with the highest risk 

of dementia, as of 2021 there are more than 70 genetic regions that have been associated with 
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AD alone (Ranson et al., 2021).  An early study by Corder et al. (1993) found that APOE ɛ4 was 

a major risk factor for late onset Alzheimer’s Disease. Although this does not account for all 

genetic risk, it is the gene associated with the highest risk of dementia (Solomon et al., 2018). A 

meta-analysis of diagnosed Alzheimer’s Disease by Kunkle et al. (2019), confirmed 20 previous 

risk loci, or a specific site within a genome, while identifying five new genome wide risk loci. 

Additionally, Kunkle et al. (2019) found that a family history of Alzheimer’s Disease has been 

positively correlated with a higher risk of developing dementia. Consistent with previous 

research, APOE ɛ4 was confirmed as the most common genetic risk factor, however, additional 

rare variants remain to be identified (Kunkle et al., 2019). Finally, twin studies including 392 

pairs of twins categorized in a five-group quantitative genetic model, also confirmed high 

heritability of developing dementia but also found that nongenetic risk factors play an important 

role in disease risk and onset (Gatz et al., 2006).  

Although genetic risk factors are non-modifiable, identifying and understanding the 

mechanisms of these genetic biomarkers may ultimately aid in minimizing their contributions to 

the disease (Eid et al., 2019). Due to the limitations of current disease-altering dementia 

treatments, identifying genetic risk factors has not been known to alter dementia prognosis but 

can play a role in effective management and research purposes (Horgan et al., 2020). 

Interestingly, Licher et al. (2019) found that individuals at low and intermediate genetic risk with 

healthy lifestyle changes in regard to modifiable risk factors were at lower risk of developing 

dementia as compared to individuals at low and intermediate genetic risk without healthy 

lifestyle changes. These findings further highlight the complexity of dementia pathology and 

underly the importance of disease prevention in the context of modifiable risk factors and 

interactions with genetic factors (Lane et al., 2017).  
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Modifiable Risk Factors 

To quantify the impact of modifiable risk factors, Population Attributable Fractions 

(PAFs) are used to describe the proportional contribution of a known risk factor and to estimate 

the proportion of cases that could be avoided if that risk factor was eliminated from the 

population (Welberry et al., 2023). A growing body of evidence has identified 12 potentially 

modifiable risk factors that are associated with a reduction in the risk of developing dementia 

and shown to promote healthy aging (Omura et al., 2022). The 12 modifiable risk factors were 

issued in the 2020 Report of The Lancet Commissions and have been ranked using PAFs. 

Commissions from The Lancet partner with academic institutions to explore advances in science, 

medicine, and global health targeting improvements in health policies and practices. Dementia 

prevention, intervention, and care: 2020 report of the Lancet Commission’s interdisciplinary, 

international experts systematically evaluated evidence identifying these potentially modifiable 

risk factors which are categorized into early life, midlife, and later life risk factors (Livingston et 

al., 2020). 

Early Life Risk Factors 

Less Education. Education is the only early life risk factor with the second highest 

worldwide PAF of 7.5% (Mukadam et al., 2019). Higher levels of childhood education and 

lifelong higher educational attainment are shown to reduce the risk of dementia (Kuo et al., 

2020).  Recent evidence suggests that cognitive ability increases with education until the brain 

reaches greatest plasticity and plateaus in late adolescents (Kremen et al., 2019).  Gow et al., 

(2012) agree that cognitive stimulation is most important in early life and that much of the 

apparent later cognitive effect may be attributed to people of higher cognitive function seeking 

out cognitively stimulating activities, occupations, and further education.   
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A study by Sando et al. (2008) found that education had a significant protective effect on 

the risk of developing AD dementia in a dose-dependent manner. The results showed that the 

probability of developing AD dementia was least in participants with 10 – 18 years of education, 

compared to participants with 8-9 years of education, and the highest risk of developing AD 

dementia was found in participants with 6-7 years of education (Sando et al., 2008). 

Additionally, epidemiological research agrees consistently finding evidence that educational 

level is inversely correlated with the risk of developing dementia (Litke et al., 2021). 

Midlife Risk Factors 

Hearing loss, traumatic brain injury (TBI), hypertension, alcohol intake, and obesity are 

categorized as midlife risk factors for developing dementia. Hearing loss is the number one 

modifiable risk factor with a PAF of 9.1% (Brett et al., 2022). The link between hearing loss and 

the increased probability of developing dementia will be outlined in detail in a later section. 

Traumatic Brain Injury. With a global PAF of about 3%, administrative cohort and 

population-based studies have found evidence linking TBI with an increased risk of dementia 

(Brett et al., 2022). Traumatic brain injuries can include concussions, skull fractures, edema, 

brain injury, or bleeds occurring when an external force is transmitted to the head or body 

resulting in neuropathological damage and dysfunction (Mckee & Daneshvar, 2015). 

Categorized by severity into mild, moderate, or severe, neurological damage may occur not only 

at the moment of impact of TBI, known as primary injury, but also over the individual’s lifetime, 

known as secondary injury (Gu et al., 2021). Although there is no confirmed mechanism, it has 

been hypothesized that TBI injury leads to the development of dementia due to degeneration of 

mitochondrial function, chronic neural inflammation, vascular damage, dysfunction of the blood-
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brain barrier, β-amyloid pathology, tau deposition, and white matter degeneration (Gu et al., 

2021).  

The post-TBI acute and chronic processes that lead to neurodegeneration are still being 

explored, however, there is a large body of supporting evidence linking TBI, particularly with 

greater severity, to an increased risk of developing dementia (Brett et al., 2022). One such study 

by Mielke et al. (2022) used a population-based cohort with medical record abstraction 

confirming TBI and dementia to examine the relationship between the presence and severity of 

TBI and the risk of dementia. Each TBI case was randomly matched to two age, sex, and non-

head injury population-based referents without TBI. The results found that the risk of dementia 

was significantly higher in individuals with a history of any severity TBI compared to 

individuals without a history of TBI (Mielke et al., 2022). Additionally, a study by Gardner et al. 

(2014) concurred with existing literature finding that individuals with moderate to severe TBI at 

55 years or older or mild TBI at 65 years or older had a significantly increased risk of developing 

dementia (Gardner et al., 2014).  

Hypertension. Hypertension is another midlife risk factor for dementia yielding a global 

PAF of about 2% (Mukadam et al., 2019). Defined by the presence of a chronic elevation of 

systemic blood pressure, hypertension is a progressive cardiovascular disease occurring from 

complex and interrelated etiologies strongly associated with functional and structural cardiac and 

vascular abnormalities (Giles et al., 2009). It is theorized that midlife hypertension increases the 

risk of dementia due to disruption of the structures and function of cerebral blood vessels leading 

to ischemic damage of white matter regions critical for cognitive function (Iadecola et al., 2016).  

Available literature from epidemiological studies and randomized controlled trails 

indicates that only midlife, not late-life, hypertension is associated with an increased risk of 
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dementia (Singh et al., 2016). Further, a more recent study by Ou et al. (2020) also found 

stronger associations of dementia in midlife rather than late life. The results found that midlife 

hypertension was related to a 1.19- to 1.55- fold excess risk of cognitive disorders. Finally, the 

authors found that antihypertension medications exhibited a 21% reduction in dementia risk 

While encouraging, the optimal dose, duration, and type warrant further investigation (Ou et al., 

2020). 

Alcohol Intake. More recently, excessive alcohol intake was added to the potentially 

modifiable risk factors in the 2020 Report of Lancet Commission with a global PAF of about 1% 

(Livingston et al., 2020). Although the exact mechanism of which excessive alcohol leads to 

dementia has not been confirmed, a large-scale study by Topiwala et al. (2017) observed a 

community dwelling cohort with a follow-up at 30 years. The authors measured alcohol intake 

every 5 years and used MRI images and cognitive tests to investigate alcohol dependent effects 

on brain structure and function. The results concluded that alcohol use, even at light or moderate 

levels, was associated with adverse brain outcomes including differences in corpus callosum 

microstructure, faster lexical fluency decline, and hippocampal atrophy in a dose dependent 

manner (Topiwala et al., 2017).  

Evidence from available literature highlights the association between excessive alcohol 

intake and dementia, however, understanding the evidence base can be challenging due to 

alcohol’s strong link with cultural patterns, other sociocultural and health-related factors, and 

under-representation of heavy drinkers (Rehm et al., 2019). Even so, Schwarzinger et al. (2018) 

completed a 5-year longitudinal, retrospective study examining the association between the risk 

of developing dementia and excessive alcohol consumption. The results found that alcohol use 

disorders were associated with an increased dementia risk yielding hazard ratios of 3.34 for 
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women and 3.36 for men. Additionally, results indicated that alcohol use disorders were a major 

risk factor for developing dementia, especially early-onset dementia. The results found that 

56.6% of early onset dementia cases were attributed to excessive alcohol intake and/or a 

documented alcohol use disorder (Schwarzinger et al., 2018).  

Obesity. Considered a global epidemic and linked to an increased risk of dementia, 

obesity can be defined as a body mass index (BMI) of 30 and above and overweight as a BMI 

between 25 and 29.9 (Albanese et al., 2017). According to WHO guidelines, obesity can be 

measured by a waist circumference of at least 88 cm in women and more than 102 cm in men 

and accounts for a global PAF of about 1% (Mukadam et al., 2019). Evidence suggests that 

dementia risk is linked to increased BMI in midlife and is theoretically caused by early 

neuroinflammation effects as a result from brain insulin resistance disrupting normal metabolism 

in the hypothalamus and hippocampus (AL-Dalaeen & AL-Domi, 2022). A meta-analysis of 

longitudinal studies by Pedditizi et al. (2016) found a positive association with a risk ratio of 

1.41 between midlife obesity and dementia for individuals under the age of 65 years (Pedditizi et 

al., 2016). Further, Veronese et al. (2017) found that weight loss of 2 kg or more in individuals 

with a BMI greater than 25, showed significant improvement in attention, memory, executive 

function, and language. While promising, supporting evidence is required to examine the long-

term effects of weight loss and dementia prevention (Veronese et al., 2017). 

Later Life Risk Factors 

Smoking, depression, social isolation, physical inactivity, air pollution, and diabetes are 

categorized as later life risk factors. As the development of dementia is likely influenced by 

contributing factors over the life course, categorizing the major risk factors by life stages reflects 

the timeframe that corresponding interventions would be most effective (Hwang et al., 2023). 
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However, exposure accumulates slowly throughout life and interventions may take years to show 

benefit, suggesting that modifying risk factors at earlier stages will likely promote healthy aging 

and decrease the probability of developing dementia (Liu et al., 2010). 

Smoking. While chronic tobacco smoking is widely known to negatively impact health, 

it also is associated with an increased risk of developing dementia attributing to a PAF of about 

5% (Mukadam et al., 2019). Active smokers have demonstrated poorer performance in executive 

function, processing speed, learning, and memory as compared to non-smokers (Durazzo et al., 

2014). Potential mechanisms for the harmful effects of smoking regarding dementia include 

oxidative stress, inflammation, and atherosclerosis resulting in deterioration of white matter 

microstructural integrity, cortical perfusion, glucose metabolism deficits, and global brain 

atrophy (Durazzo et al., 2010).  A study by Choi et al. (2018) found that compared to continual 

smokers, long-term quitters and never-smokers had a significantly decreased risk of dementia 

with a hazard risk of 0.81. Furthermore, results revealed that stopping smoking even in later life 

stages reduced the risk of developing dementia. For men older than 65 years that stopped 

smoking for more than 4 years, a substantially reduced risk was observed over the subsequent 8 

years (Choi et al., 2018). Notably, it is speculated that smokers have an underrated risk of 

dementia due to the bias of the competing risks that causes early smoking-related mortality rates 

(Chang et al., 2012). 

Depression. With a PAF of about 4%, depression is another later life risk factor for 

dementia (Mukadam et al., 2019). Depression is a serious, but common, mood disorder 

negatively affecting feelings, thoughts, and actions leading to loss of interest or pleasure (Maske 

et al., 2016). Depression has been associated with an increased risk of cognitive decline, 

dementia, and dementia-related mortality (Zotcheva et al., 2018). The pathophysiological link 
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between depression and dementia has not been confirmed but common hypothesized 

mechanisms suggest decreased brain function is caused by neuroinflammation from increased 

pro-inflammatory cytokines in CFS, hypothalamus-pituitary-axis dysfunction due to decreased 

somatostatin-like immunoreactivity in CFS, and overactivation of the monoamine oxidase 

pathway that alters essential monoamine neurotransmitter levels in the brain (Hussain et al., 

2020). 

Evidence from available literature has shown that late-life depression is consistently 

associated with a twofold increased risk of dementia (Cherbuin et al., 2015). However, it has 

been debated whether depression is a true risk factor or an early symptom of dementia that 

appears before the clinical presentation of the disease (Bennett & Thomas, 2014). A large-scale 

population-based study by Yang et al. (2021) sought to unveil the nature of the dementia-

depression association utilizing a life-course perspective. The results of the study found a 

statistically significant association between an increased risk of dementia and late-life depression 

as well as depression at any age throughout the life course yielding a 2.16 and 1.93 odds ratio, 

respectively. Additionally, contributions of genetic and early-life environmental factors could not 

account for the depression-dementia association. The results of this study support evidence from 

previous literature suggesting that depression is a true risk factor for dementia (Yang et al., 

2021). 

Social Isolation. Despite clear cultural variations in the meaning and perception of social 

isolation, it is an accepted risk factor for dementia with a PAF of about 4% (Livingston et al., 

2020). Literature suggests that an active and socially engaged lifestyle is related to improved 

cognitive function in aging (Kelly et al., 2017). Independent of socio-economic and other 

lifestyle factors, Sommerlad et al. (2019) found that social contact has a protective effect on 
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dementia and more frequent contact is associated with higher cognitive reserve. It is unclear, 

however, if the ability to maintain more social contact may be a marker of higher cognitive 

reserve. Nevertheless, the 28-year follow-up study of 10,308 participants revealed that in 

individuals over the age of 60 greater frequency of social contact yielded a lower risk of 

dementia (Sommerlad et al., 2019). Further, a longitudinal cohort study of 13,984 adults 65 years 

or older by Saito et al. (2017) examined the association of dementia incidence with social 

relationship domains. The 10-year follow-up study calculated a 5-point social contact scale based 

on marital status, exchanging support with family members, having contact with friends, 

participating in community groups, and engaging in paid work. The results found that scores 

were linearly associated with dementia incidence and that those who scored highest were 46% 

less likely to develop dementia compared to those in the lowest category (Saito et al., 2017). 

Finally, a study by S. Wang et al. (2022) found a significant association linking high social 

engagement and frequent social contact with a lower risk of dementia. Likewise, loneliness was 

associated with a higher risk of dementia, consistent with available literature (S. Wang et al., 

2022). 

Physical Inactivity. Physical inactivity is a lifestyle factor that has been linked to an 

increased risk of dementia and has a PAF of about 2% (Mukadam et al., 2019). A large body of 

research suggests that physical activity may reduce the risk of dementia and that both high and 

low intensity leisure-time activities reduce the risk of dementia-related mortality (Zotcheva et al., 

2018). Increased physical activity has been associated with greater hippocampus volume, 

executive function, and memory performance (Verstynen et al., 2012). The exact physiological 

mechanism of this relationship is not known but it is theorized that increased energy expenditure, 

reduction in body fat, and increased muscle strength promotes better metabolism and insulin 
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sensitivity, downregulation of oxidative processes, reduction in inflammatory response, and 

release of brain-derived neurotrophic and nerve growth factors (Castells-Sánchez et al., 2019). 

 While it is commonly accepted that physical activity is linked with a decreased risk of 

dementia, Wu et al. (2022) aimed to find the duration and amount of activity required to reduce 

that risk. The authors harmonized longitudinal data of 11,988 participants from 10 cohorts in 8 

countries to examine the dose-response relationship between late-life physical activity and 

dementia incidence. The results suggested that performing 3.1 – 6.0 hours of physical activity 

and expending 9.1 – 18.0 of metabolic equivalent value-hours per week may reduce dementia 

risk (Wu et al., 2022). Finally, a study by Saint-Maurice et al. (2019) found that although long-

term participation in physical activity may be important to lower mortality risk, becoming active 

in later adulthood may provide comparable benefits of 32% - 35% lower risk from mortality. 

These results provide encouraging intervention possibilities for adults between 40 – 61 years of 

age suggesting it is not too late to start engaging in physical activity for dementia prevention in 

later life stages (Saint-Maurice et al., 2019).  

Air Pollution. With a global PAF of about 2%, air pollution is another recently added 

modifiable risk factor to the 2020 Report of Lancet Commission (Livingston et al., 2020). High 

nitrogen dioxide concentration, traffic exhaust fine ambient particulate matter, and residential 

wood burning have all been associated with increased dementia incidence (Oudin et al., 2018). 

Evidence from animal models suggests that airborne particulate pollutants cause an acceleration 

in neurodegenerative processes through amyloid precursor protein processing, Aβ deposition, 

and cerebrovascular and cardiovascular disease (Power et al., 2016). Further, a critical review 

and meta-analysis by Delgado-Saborit et al. (2021) found evidence that exposure to air pollution 
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was associated with reduced white and gray matter volume, smaller corpus callosum, 

neuroinflammation, and reduced global cognition.  

Evidence from available research reveals an association between air pollution and 

impairments in specific cognitive domains including language, memory, attention, executive 

function, and visuo-spatial abilities (Delgado-Saborit et al., 2021). Overall, epidemiological 

literature suggests that exposure to air pollution is associated with an increased risk of 

developing dementia while highlighting the need for additional research to assess risk reduction 

and prevention measures (Peters et al., 2021). 

Diabetes. The last of the 12 modifiable risk factors, with a PAF of about 1% is type 2 

diabetes (Mukadam et al., 2019). Identified as the most common form and associated with 

dementia risk, type 2 diabetes is a condition of insulin resistance and a failure of pancreatic beta 

cells to secrete insulin (Selman et al., 2022). Although the etiology of cognitive dysfunction in 

adults with type 2 diabetes is likely multifactorial, common hypotheses suggest that chronic 

hyperglycemia and recurrent episodes of severe hyperglycemia cause neurodegeneration due to 

dysregulation of the hypothalamic-pituitary-adrenal axis, overproduction of inflammatory 

cytokines, increased levels of rheological factors, and cerebral microvascular disease (Strachan 

et al., 2011).  

Evidence indicates that diabetes is a robust predictor of dementia in older adults, and 

individuals with type 2 diabetes are at about a 60% greater risk compared to those without 

diabetes (Chatterjee et al., 2015). Cognitive decline in association with diabetes has been shown 

to effect specific cognitive domains of episodic memory and executive function including verbal 

fluency, working memory, processing speed, cognitive flexibility, and cognitive control 

(Cholerton et al., 2016). In a prospective cohort study of 10,095 participants, Barbiellini Amidei 
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et al. (2021) clinically examined participants periodically over 31 years concluding that younger 

onset of diabetes was significantly associated with a higher risk of subsequent dementia. Further, 

results indicated that every 5-year earlier onset of diabetes was significantly associated with 

higher hazard of dementia and a faster rate of cognitive decline was associated with severe 

and/or longer duration of diabetes (Barbiellini Amidei et al., 2021). 

“Dementia prevention, intervention, and care: 2020 report of the Lancet Commission” 

released the updated 12 risk factor life-course model of dementia ranked by PAF as hearing loss, 

early education, smoking, depression, social isolation, TBI, hypertension, physical inactivity, air 

pollution, excessive alcohol intake, obesity, and diabetes. Together these potentially reversible 

risk factors make up 40% of dementia risk (Livingston et al., 2020). Given that hearing loss is 

the leading chronic health condition among adults associated with cognitive decline and 

dementia, a detailed analysis is warranted to address the association, possible mechanisms, 

implications, and potential clinical roles, guidelines, and treatment recommendations for the field 

of audiology (Chern & Golub, 2019). 

Hearing Loss and Cognitive Decline 

Hearing loss is a rising global public health concern lacking a robust global initiative and 

funding to support hearing health care (Davis & Hoffman, 2019). Age-related hearing loss  

(ARHL) is the most common sensory deficit in the elderly leading to severe social and health 

issues (Huang & Tang, 2010). In addition, numerous studies have established an association with 

age-related hearing loss and cognitive decline, impaired function across cognitive domains, and 

increased risk for dementia diagnosis (Uchida et al., 2019). While the underlying mechanism for 

this association is not well-established, there are four theories that are most widely accepted 

(Bowl & Dawson, 2018). Unfortunately, not only is hearing loss commonly under-recognized, 
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but there are also significant barriers to treatments and interventions and a striking lack of 

resources and accessibility to manage hearing loss (Chadha et al., 2018). Yet research continues 

to seek evidence supporting preventative strategies regarding hearing loss and dementia and 

possible treatments to reduce risk and lessen the speed of cognitive decline (Bowl & Dawson, 

2018). 

Age-Related Hearing Loss 
 

According to the 2021 World Report on Hearing over 430 million people worldwide 

have disabling hearing loss and more than 1.5 billion people experience some decline in their 

hearing during their life course (WHO, 2021). It is estimated that this prevalence may almost 

double if hearing loss prevention is not prioritized (Dillard et al., 2022). By 2050, a projected 

2.45 billion people will have hearing loss with over 62% in individuals older than 50 years 

(Haile et al., 2021). Astoundingly, on a global scale only 17% of people that need hearing aids 

utilize them for the treatment of their hearing loss (Orji et al., 2020). Finally, the Global Burden 

of Disease Study (2019) estimates that unaddressed hearing loss yields an annual global cost of 

$981 billion due to loss of productivity, health impacts, exclusion of the labor force, poor quality 

of life, costs of educational support, and other societal factors (McDaid et al., 2021).  

Age-related hearing loss, or presbycusis, is a gradual, progressive, typically bilateral and 

symmetrical age-related sensorineural hearing loss which is most pronounced at higher 

frequencies (Davis et al., 2016). Sensorineural hearing loss, the most common type of permanent 

hearing impairment, results from damage to cochlea, auditory nerve, or central nervous system 

(Pacala & Yueh, 2012). The cause of ARHL is multifactorial with contributions from, but not 

limited to, aging, genetic factors, environmental factors, oxidative stress, and cochlear vascular 

changes (Cunningham & Tucci, 2017).  
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Characteristically ranging in severity from mild to moderate, ARHL typically affects the 

mid to high frequencies causing degradation of speech-understanding, especially at an increased 

rate or distance from the speaker (Lehmann et al., 2021). Correspondingly, speech-perception 

difficulties are also affected most notably in adverse listening conditions such as reverberant and 

noisy environments (Lee, 2015).  Due to the gradual nature of ARHL, symptoms may not be 

noticeable or perceived as significant in the early stages, however as the severity of hearing loss 

increases, profound consequences emerge on verbal communication, and the social, functional, 

and psychological well-being of the individual (Jafari et al., 2019). In addition, ARHL has been 

associated with reduced quality of life, incident falls, low level of physical activity, frailty, slow 

gait speed, stress, social isolation, depression, and anxiety (Jayakody et al., 2018). Fortunately, 

with the assistance of an audiologist or hearing care professional, ARHL can be diagnosed and 

treated to reverse the sensory deficit (Panza et al., 2015). Although ARHL treatment may 

improve quality of life and other adverse interactions, there is conflicting evidence regarding the 

possibility that treatment may reverse or slow the rate of cognitive decline (Cherko et al., 2016). 

As such, due to the large body of evidence supporting the link between hearing loss and 

dementia risk, global initiatives focus on hearing loss as a modifiable risk factor and advocate for 

awareness and prevention measures (Chadha et al., 2018). 

Cognitive Effects of Hearing Loss 

An independent association between ARHL and dementia risk has been established in 

recent meta-analyses (Glick & Sharma, 2020). Moreover, longitudinal studies have demonstrated 

that adults with hearing loss have a higher likelihood of developing cognitive impairment and 

dementia and are more likely to have faster rates of decline in global cognitive function (Uchida 

et al., 2019). As one such study, Yuan et al. (2018) analyzed dementia risk across 11 high-quality 

research studies. The results found that moderate ARHL was associated with a 29% higher risk 
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of dementia over a follow-up period of 6 years or less and a 57% higher risk over a follow-up 

period of more than 6 years. Finally, the authors found a significant elevated dementia risk even 

in individuals with mild ARHL (Yuan et al., 2018). To further support existing literature, 

Loughrey et al. (2018) aimed to clarify the association of ARHL with cognitive decline, 

cognitive impairment, and dementia. This study evaluated 36 epidemiological studies including a 

total of 20,234 participants utilizing objective measures of hearing loss, cognitive function, 

impairment, and dementia. The results found that hearing loss had a significant association with 

global cognitive impairment and dementia yielding odds ratios of 2.00 and 2.42, respectively. In 

addition, a significant association was identified between ARHL and all domains of cognitive 

function including attention, delayed recall, fluency, immediate recall, processing speed, 

reasoning, semantic memory, visuospatial ability, and working memory (Loughrey et al., 2018). 

While evidence supports current literature associating hearing loss with cognitive decline and 

dementia, emerging evidence has gone beyond objective cognitive assessments to evaluate the 

physical brain changes correlated with hearing loss (Bisogno et al., 2021).  

With the use of MRI imaging, hearing loss has been linked to changes in brain function 

and structure including reduced whole brain and temporal lobe volume (Bisogno et al., 2021). To 

assess whether hearing impairment was associated with reduced volumes in the auditory cortex, 

Lin et al. (2014) conducted a study based on a longitudinal cohort of adult participants older than 

55 years over a 6.4-year period. Using MRI neuroimaging, brain volume measurements were 

obtained annually from individuals with a clinically significant hearing impairment and normal 

hearing individuals. After adjusting for multiple confounders and covariates, the results found a 

statistically significant decrease in whole brain and regional volumes in the right temporal lobe 

in individuals with a hearing impairment compared to normal hearing individuals. The 
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accelerated brain atrophy of the right temporal lobe regions was specifically found in the 

superior, middle, and inferior temporal gyri, and parahippocampus which are implicated in 

spoken language processing, semantic memory, and sensory integration. These results suggest 

that hearing impairment is independently associated with central neurodegeneration effects on 

brain structure and function (Lin et al., 2014).  

 A prospective cohort study by Armstrong et al. (2019) further supplemented evidence 

supporting the correlation between midlife hearing impairment and later-life reduction in 

temporal lobe volume. The study obtained audiometric data and MRI neuroimaging results from 

Baltimore Longitudinal Study of Aging participants with a mean follow-up assessment interval 

of 19.5 years. The results found a statistical significance in that poorer midlife hearing was 

associated with steeper volumetric declines in temporal structures known to affect AD 

pathological findings. Specifically, volumetric deterioration was seen in the right temporal gray 

matter, right hippocampus, and left entorhinal cortex which are associated with clinical 

symptoms of cognitive impairment. The findings of this study support the hypothesis that midlife 

hearing impairment is a risk factor for dementia in older adults via changes in brain structure 

(Armstrong et al., 2019). While evidence continues to support the correlation between hearing 

loss and changes in brain structure and function, the exact causal mechanisms for this association 

remain theoretical (Eckert et al., 2019).  

Causal Mechanism Theories 

The physiopathological mechanisms or causal relationship between hearing loss and 

dementia are unknown but there are several theories that aim to explain this well-established 

association (Slade et al., 2020). Among these four theories are auditory deprivation, social 

effects, cognitive load, and the common cause hypothesis (Beck et al., 2020). Currently the 
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complexities and interdependency of these potential causal mechanisms have yet to be 

determined, however clarifying the mechanistic pathway for the hearing loss – dementia 

association would have far-reaching implications for research, implementation, evaluation, 

prevention strategies, and clinical recommendations (Powell et al., 2022). 

Auditory Deprivation 

Adult-onset auditory deprivation is considered the systemic decrease in auditory 

performance overtime as associated with reduced availability of acoustic information (Arlinger 

et al., 1996). This reduction of auditory stimulation in adults is primarily due to untreated ARHL 

which often presents with difficulty understanding speech (Jafari et al., 2019). It is thought that 

the reduced auditory input causes a reduction in cognitive demand leading to cortical 

reorganization and subsequent atrophy and decline in general brain function (Cherko et al., 

2016). Lack of auditory stimulation is hypothesized to diminish cortical input to the auditory 

brain regions causing neuroplastic changes to reallocate cortical processing to frontal brain 

regions resulting in cognitive decline and dementia (Beck et al., 2020).  

Evidence from previous MRI and electroencephalography (EEG) studies have supported 

the hypothesis that auditory deprivation causes compensatory plasticity changes via cortical 

resource allocation from central auditory processing to frontal cortical regions (Cardon & 

Sharma, 2018). In one such study, Campbell and Sharma (2013) aimed to examine the cortical 

changes associated with hearing loss in early stages of hearing decline and speech processing. 

Adults with mild to moderate hearing loss and age-matched normal hearing controls completed 

high-density EEG measurements elicited by speech stimuli and The QuickSIN, a clinical test 

measuring acuity of speech perception in noise. Using obligatory, passively-elicited, cortical 

auditory evoked potentials (CAEP), the latency, amplitude, and source localization of the P1, N1, 
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and P2 components were compared between participants with hearing loss to normal hearing 

participants. The results found increases in latency and amplitude of the P2 CAEP, decreased 

activation in temporal cortex and increased activation in frontal cortical areas for participants 

with hearing loss compared to normal hearing controls. This indicates changes in cortical 

resource allocation are evident even in early stages of adult hearing loss. Additionally, 

behavioral performance, as indicated by QuickSIN scores, were significantly correlated with 

increases of P2 latency, suggesting the cortical changes observed are related to behavioral speech 

perception outcomes (Campbell & Sharma, 2013) Evidence supporting the theory of auditory 

deprivation suggests the brain’s propensity to reorganize is elicited by intact sensory modalities 

recruiting deficient auditory cortex regions for neural processing causing neuroplastic changes 

and cortical atrophy that lead to cognitive decline and dementia (Cardon & Sharma, 2018).   

Social Effects 

Another hypothesis suggests that psychosocial factors of depression, social isolation, 

loneliness, and quality of life associated with ARHL precipitate neurodegeneration and cognitive 

decline (Babajanian & Gurgel, 2022). The concept is that of a cascade effect where hearing loss 

leads to a lack of communication, in turn reducing social interaction that contributes to social 

isolation and depression ultimately resulting in accelerated brain atrophy and cognitive decline 

(Beck et al., 2020). Longitudinal and experimental studies suggest an association with social 

isolation, depression, and reduced cognition (Cacioppo & Hawkley, 2009). Given that untreated 

ARHL is linked to reduced communication abilities that can severely limit social interaction or 

cause social disengagement, there is an increased risk of depression in individuals with hearing 

impairment (Panza et al., 2018). With that, depression increases the risk of cognitive decline with 

effects on information processing speed, executive function, working memory, visuospatial 
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memory, and attention (Steffens et al., 2006). Thus, cascade via social effects hypothesizes that 

social isolation and depression facilitate the relation between ARHL and dementia (Swain, 

2020).  

Evidence demonstrates that individuals with hearing loss are more likely to withdraw 

from society, experience social isolation, and have reduced social network (Sharma et al., 2021). 

For instance, The National Council on Aging (NCOA) (2000) completed a large-scale, national 

survey to quantify the social, psychological, and functional effects of hearing loss on older 

adults. The results indicated that adults with untreated hearing loss reported significantly greater 

feelings of sadness or depression and were less likely to participate in social activities. In 

addition, NCOA reported that compared to individuals with untreated hearing loss, hearing aid 

users experienced significant improvements in quality of life such as improved mental health, 

better relationships, and greater independence and security (NCOA, 2000). Current literature 

agrees that the psychosocial factors associated with ARHL are independently associated with 

loneliness and depression (Sharma et al., 2021). Further, supporting evidence suggests that 

loneliness and depression are associated with an increased risk of dementia and cognitive decline 

(Sutin et al., 2018).  

In one such longitudinal prospective study, Wilson et al. (2007) sought to examine the 

association with loneliness and cognitive function. The clinicopathologic cohort study used a 

modified version of the de Jong-Gierveld Loneliness Scale to quantify loneliness and an 

extensive battery of cognitive measures to assess global cognition, episodic memory, semantic 

memory, working memory, perceptual speed, and visuospatial ability. The results found that 

loneliness was associated with a lower level of cognition at baseline in all domains and with a 

more rapid decline in cognition during follow-up. Additionally, the mean degree of loneliness 
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was robustly associated with cognitive decline and the development of dementia (Wilson et al., 

2007). Accordingly, the theory of cascade via social effects suggests that the communication 

difficulties caused by hearing loss induce social isolation, loneliness, and depression that, in turn, 

cause an increased risk of cognitive decline and dementia (Dawes et al., 2015). Although the 

exact mechanism underlying the associations between ARHL, depression, and dementia risk are 

unknown, they are likely not mutually exclusive (Sharma et al., 2021).  

Cognitive Load 

Cognitive load refers to the excessive cognitive effort, or the amount of information 

processing required to carry out a task (Uchida et al., 2019). It has been postulated that the 

human brain has a limited capacity for working memory and if presented with information that 

exceeds this capacity, information overload occurs (Sweller, 2011). Under conditions where 

processing resources are limited, such as with hearing loss, the increased auditory processing 

cognitive load would reduce working memory capacity and tax cognitive reserve leading to an 

earlier expression of dementia pathology (Lin, 2013). According to the cognitive load theory, 

cognitive decline and subsequent dementia are caused by excess efforts to understand auditory 

information which divert the brain from working memory function to auditory processing 

(Blustein et al., 2023). For individuals with hearing loss, a higher utilization of cognitive 

resources is required to decipher speech signals causing reallocation from working memory 

and/or other cortical regions to auditory processing (Anwar et al., 2022). Essentially, hearing loss 

causes a constant degraded auditory signal that requires excessive auditory perceptual processing 

in everyday life contributing to the detriment of other cognitive processes and depletion of 

cognitive reserve ultimately inducing structural brain changes, neurodegeneration, and 

subsequent risk of dementia (Uchida et al., 2019).  
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The cognitive load theory has been supported by evidence from observational studies, 

experimental studies, and neuroimaging (Martini et al., 2014). It hypothesizes that as cognitive 

load is increased to decode, untangle, and comprehend auditory input, cognitive resources are 

shifted to auditory processing rather than other cognitive processes (Beck & Clark., 2009). This 

is supported by evidence indicating increased cognitive load when the auditory signal is 

deteriorated (Ralli et al., 2019). For instance, Zekveld et al. (2011) sought to evaluate the 

influence of difficult listening situations and hearing loss on the cognitive processing load. The 

study analyzed pupillary responses including peak amplitude, peak latency, and mean dilation. 

Task-related pupil responses reliably reflect the cognitive demands of tasks in multiple domains. 

Pupil responses were measured for adult participants with hearing loss as compared to adult 

participants without hearing loss during Speech Reception Threshold in stationary noise tests. 

Results found that pupil response systematically increased with decreasing speech intelligibility 

for all participants and that participants with hearing loss had a weaker decline in processing load 

as intelligibility increased. This supports the concept that cognitive load does increase due to a 

degraded speech signal and suggests that hearing loss requires consistent listening effort and thus 

increases cognitive load in all daily listening tasks (Zekveld et al., 2011). 

Going beyond behavioral testing, Alain et al. (2018) sought to analyze the brain networks 

involved in supporting effortful listening under different speech manipulations. A total of 53 

functional neuroimaging studies were divided based on the type of speech manipulation 

paradigm used including speech-in-noise (SIN), spectrally degraded speech using filtering 

techniques, and linguistic complexity. The results found that SIN and spectral degradation 

showed overlapping activation region in the left and right insula. Although there was no 

significant overlap in prefrontal activation across the three speech manipulation paradigms, in all 
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cases there was activation of other cortical regions. This suggests that differential executive 

networks and resources from other cortical regions are required to shift to support auditory 

processing when the cognitive load is increased due to a degraded speech stimulus (Alain et al., 

2018). The evidence from behavioral studies supports that individuals with hearing loss 

experience daily listening difficulties which increase cognitive load while neuroimaging studies 

support that this increase in cognitive load alters resources from other cortical regions to auditory 

processing leading to neurodegeneration and an increased risk of developing dementia (Griffiths 

et al., 2020).  

Common Cause Hypothesis 

The common cause hypothesis is the only theory that is a co-occurring concept rather 

than of causal effect, implying that ARHL does not lead to or cause dementia (Beck et al., 2020). 

This hypothesis proposes that widespread neural degeneration is the common mechanism that 

underlies both age-related changes in cognition and age-related changes in sensory modalities, 

including hearing, vision, olfaction, and balance (Baltes & Lindenberger, 1997). This theory 

argues that cognition and sensation, in this case hearing, do not operate in isolation, but comprise 

an integrated system in which top-down and bottom-up processing are intrinsically intertwined 

(Kiely & Anstey, 2015). Therefore, it is proposed that hearing sensitivity and cognition may 

decline due to a common cause such as microvascular disease or other neurodegenerative 

diseases that affect the sensory organs and the central nervous system concurrently (Eckert et al., 

2019). This suggests that if there is a single cause for both age-related decline in cognition and 

audition, then hearing loss may just be an early manifestation of dementia during its preclinical 

phase (Martini et al., 2014). It has been hypothesized that a common pathology can affect the 

cochlea, causing hearing loss, and affect ascending auditory pathways, causing 
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neurodegeneration and subsequent dementia (Griffiths et al., 2020). The common cause 

hypothesis suggests that there is a generalized effect possibly caused by inflammation and 

oxidative stress, vascular health, aging, genetics, frailty, and lifestyle influences such as 

smoking, diabetes, and excessive alcohol consumption (Rigters et al., 2017).  

Overall, a clear association between ARHL and dementia has been demonstrated 

throughout literature despite lack of conclusive evidence as to the underlying mechanisms 

(Azeem et al., 2023). As there is evidence supporting all four theories, it is likely that the exact 

mechanisms identifying the relationships between hearing loss and dementia are complex and 

multifactorial (Pronk et al., 2019). Large epidemiological studies have attempted to control 

common causes and multiple potential pathways but have found that more than one causal 

mechanism is likely to be involved but has yet to be differentiated (Powell et al., 2022). With 

rising public health concerns, global initiatives focus on hearing loss as a modifiable risk factor 

and advocate for awareness and prevention measures (Chadha et al., 2018). Fortunately, with the 

assistance of an audiologist or hearing care professional, ARHL can be identified, diagnosed, and 

treated to reverse the sensory deficit (Panza et al., 2015). The population of adults with hearing 

loss and dementia are expected to rise, therefore audiology is likely to see an increased demand 

for services to support early detection, timely medical intervention, and social support (Shen et 

al., 2016). Thus, it is important to understand the role of audiology in hearing loss management 

and therapeutic strategies involving cognitive decline and dementia (Kramer & Brown, 2023). 

Role of Audiologist 

Audiologists have a unique opportunity to counteract hearing loss and reduce the 

potential for associated cognitive decline. While audiologists do not treat or manage dementia 

directly, they play a crucial role in improving the overall quality of life and communication 
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abilities of individuals affected by the condition. The first step is education, identification, and 

assessment of hearing function and communication difficulties to accurately diagnose hearing 

impairment. Once a formal assessment and diagnosis has been made, the next step is patient-

centered counseling regarding treatment and communication strategies, making proper referrals, 

and engaging in collaborative care via a multidisciplinary approach to healthcare. 

Scope of Practice 

According to the American Speech-Language-Hearing Association (ASHA), 

“Audiologists provide patient-centered care in the prevention, identification, diagnosis, and 

evidence-based intervention and treatment of hearing, balance, and other related disorders for 

people of all ages” (ASHA, 2018). Audiologists may specialize in a variety of areas within the 

discipline such as pediatrics, geriatrics, educational, hearing aid dispensing, cochlear implants, 

research, industrial, intraoperative, vestibular and balance, forensic, military, and even animal 

audiology (Kramer & Brown, 2023). Although most audiologists practice in healthcare settings, 

there are a number of different settings in which an audiologist can practice such as the following 

accompanied by their corresponding estimated distribution: private practice (26%), 

hospital/clinic (26%), ENT/physician (25%), university (8%), government/Veteran Affairs (7%), 

industrial (6%), and schools (4%) (Stach & Ramachandran, 2022). However, for the purpose of 

this paper, the remaining sections will specifically regard audiologists working in healthcare 

settings with adult hearing loss patients. 
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Patient Education and Counseling 

Patients often assume their hearing loss is a part of aging that cannot be controlled, has 

little impact on their lives, or know little about prevention measures (Erwin & Chen, 2023). 

Considering cognition is essential to communication, it falls under the responsibility of 

audiologists to educate about the potential devastating consequences of untreated hearing loss 

and the risk of dementia (Taylor & Tysoe, 2013). Patient education can lead to enhanced 

knowledge, quality of life, self-care, and ability to make informed decisions (Flanders, 2018). 

Information provided by audiologists may be overwhelming and concerning for patients, 

therefore the first step is taking a simplified approach to explaining the processes involved in 

hearing, understanding, and cognition (Watermeyer et al., 2020). By understanding these 

processes, the patient is better equipped to recognize the importance of early detection and 

treatment, as well as the risks and consequences of untreated hearing loss (Kestens et al., 2022).  

Educating patients about the high-level cognitive resources involved in understanding 

speech provides realistic expectations of treatment outcomes as simply reversing the auditory 

sensory deficit does not account for the selective attention, processing speed, working memory, 

and cognitive flexibility required for speech understanding (Kestens et al., 2022). Finally, by 

counseling on the topic of hearing loss and its relationship to dementia, the communication 

provides a communication pathway where patients can discuss prevention, concerns, or changes 

about memory, cognition, and brain health (Maslow & Fortinsky, 2018). Although patients may 

not bring up cognition, it is likely that it is a topic that they are thinking about as about one third 

of older adults report a fear of developing dementia (Kessler et al., 2012). Thus, in accordance 

with the International Classification of Function and Disability (ICF) model, audiologists should 
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provide education and counseling regarding cognition and brain function in the context of 

hearing and communication (Gottschalk & Olson, 2020). 

Assessment and Diagnosis of Hearing Loss 

An assessment by an audiologist is a crucial component for any patient with suspected 

hearing loss (Erwin & Chen, 2023). According to the Academy of Doctors of Audiology (ADA) 

Practice Accreditation Standards, audiological assessment and diagnosis procedures should use 

systematic, evidence-based protocols to obtain a detailed case history, document patients’ 

symptoms, and medical and pharmacological history to formulate a comprehensive test battery 

for differential diagnosis of the auditory and vestibular systems (ADA, 2020). The purpose of a 

hearing assessment is to obtain diagnostic information, assess non-auditory needs, develop a 

comprehensive treatment plan, and understand the patient’s social needs, self-perception, 

motivation, communication needs, and treatment goals (Turton et al., 2020). According to 

ASHA, a standard audiological test battery includes case history, external ear examination, 

otoscopic examination, acoustic immittance procedures, air-conduction and bone-conduction 

pure-tone threshold measures, speech reception thresholds, and word recognition measures 

(American Speech-Language-Hearing Association, 2006). The results measure the function of 

the peripheral and central auditory nervous systems to determine the type and degree of the 

hearing loss which are then placed into the context of lifestyle and communication demands to 

determine the extent of impairment and the impacts on communication function (Stach & 

Ramachandran, 2022).  

In addition to standard testing procedures, it is essential to examine factors outside of 

hearing loss that influence the client such as cognitive ability, mental health status, physical 

status, general health, dexterity, and visual status. These factors may influence the need for 
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modification in testing, treatment, additional counseling, and referrals to other professionals 

(Turton et al., 2020). Patients with reduced cognitive ability due to dementia present with unique 

challenges during an audiological assessment as they may not understand test directions, lack the 

ability to be conditioned to the testing protocol, may not be able to tolerate testing equipment, or 

may experience anxiety, agitation, or other behavioral or psychological symptoms (Hopper & 

Hinton, 2012). It has been suggested that modifications of general procedures established by 

ASHA for difficult-to-test populations be applied to patients with cognitive decline and dementia 

(Burkhalter et al., 2009).  

Additionally, Dawes et al. (2021) suggest additional modifications to audiological 

assessments for individuals with dementia. Some strategies include allowing family members or 

caretakers to accompany the patient throughout testing to alleviate consternation, help calm and 

orient the patient, and to share information regarding the patient. Test strategies such as using 

pulsed tones instead of continuous tones may assist with alertness and orientation to the stimulus. 

Testing only one low, mid, and high frequency for each ear may provide an essential minimal 

level of audiometric information. Having the patient respond with yes rather than a button 

response or looking for repeatable nonverbal or activity responses can aid in obtaining reliable 

results. It is suggested that audiologists slow down the pace of the assessment, give frequent 

reminders about the task requirement, allow ample time for the patient to respond, and to speak 

slowly, clearly, calmly, gently, and with simple words. It is recommended that the audiologist 

ask the patient to repeat the instructions to be sure that the patient understands the expectation, as 

well as giving examples, demonstrating the tests, and giving practice runs. Finally, reduced test 

duration and several visits may be required in combination with other testing strategies. 

However, if an audiologist is unable to obtain reliable audiometric thresholds despite 
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modifications, objective electrophysiological tests should be considered (Dawes et al., 2021). 

After completing an audiological evaluation and a hearing loss diagnosis has been made, the next 

step is treatment considerations.  

Hearing Loss Treatment 

An audiologist uses the assessment and corresponding diagnosis to determine whether the 

patient is a candidate for amplification treatment, to evaluate the potential benefit that the patient 

may derive, and to recommend an appropriate system (Stach & Ramachandran, 2022). In the 

case of ARHL, treatment can include hearing aids, cochlear implants, assistive listening devices, 

aural rehabilitation, and communication strategies (Dawes et al., 2021). The primary treatment 

for hearing loss is the use of hearing aids which have been developed to restore the auditory 

signal by amplifying sounds to improve audibility (Giroud et al., 2017). According to ASHA, 

audiologists are responsible for selecting the electroacoustic and non-electroacoustic 

characteristics of the hearing aid, the physical fit, selecting the fitting rationale and advanced 

features, and conducting real-ear probe-mic measurements to verify prescriptive fitting targets of 

the hearing aid (Jorgensen, 2016). Unfortunately, regarding patients with cognitive decline and 

dementia, there is a lack of guidelines for best hearing aid selection and fitting practices in this 

population (Mamo et al., 2018).  

In an attempt to assess the clinical practices of audiologists concerning cognition, 

Kestens et al. (2022) conducted a study highlighting the need for evidence-based guidelines 

regarding hearing aid fitting based on an individual’s auditory-cognitive profile. The authors 

found that out of the 129 surveyed audiologists with a mean work experience of 8.0 years, only a 

minority took cognition into account when fitting hearing aids. Most respondents did not take 

cognition into account when fitting specific digital hearing aid features such as noise reduction 
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(yes: 31.8%), microphone directionality (yes: 34.1%), amplitude compression (yes: 30.2%), 

frequency compression (yes: 10.9%), or amplification (yes: 38.8%). However, 67.4% of 

audiologists reduced the number of manual programs in the hearing aid for cognitively impaired 

patients. Some small trends of fitting strategies were observed in respondents that indicated 

modification in this population. Among some methods were increasing noise reduction features, 

using identical directional microphone settings in each listening condition, utilizing slow-acting 

amplitude compression, extending acclimatization time frames, and limiting additional hearing 

aid programs. Although audiologists were found to take cognition into account within the case 

history interview and general communication strategies, a clear need for evidence-based hearing 

aid fitting guidelines is apparent (Kestens et al., 2022). Despite a lack conventional clinic-based 

hearing aid fitting guidelines, the literature suggests that even with standard approaches, hearing 

aid treatment is associated with reduced dementia-related behavioral symptoms and improved 

cognitive function (Mamo et al., 2018). The evidence supporting hearing aid use and cognitive 

function will be addressed in a later section of this paper. As more research emerges solidifying 

the association of hearing loss, hearing aid use, and cognitive function, it is evident that 

audiologist play a critical role in global efforts to mitigate hearing loss consequences on 

cognition and in early identification of cognitive decline. 
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CHAPTER II 

APPLICATION TO THE FIELD OF AUDIOLOGY 

Audiologists can play a critical role in global efforts to improve early dementia 

identification efforts and to mitigate consequences of hearing loss on cognition (Broome et al., 

2023). Early identification of cognitive decline is crucial to the health and well-being of patients, 

their families, and society (Mick et al., 2015). To improve early detection, international, national, 

and state initiatives have focused on increasing cognitive screening efforts centering around 

primary care physicians (Maslow & Fortinsky, 2018). Unfortunately, there are many barriers to 

implementing routine, widespread cognitive screening in primary care settings (Iliffe et al., 

2009). Auspiciously, audiologists can serve as potential gatekeepers positioned to optimize 

systematic early detection efforts (Washnik & Anjum, 2022).  

Rationale for Implementation of Cognitive Screening 
 

While audiologists do not treat or manage dementia directly, the field is in an optimal 

position to join collaborative efforts to increase cognitive screening (Mick et al., 2015). 

Considering a substantial portion of audiologists specialize in treating older adults with hearing 

loss, they inherently serve a population at a heightened risk of developing dementia (Beck et al., 

2020). As communication experts, audiologists are some of the most equipped to differentiate 

common symptoms and presentations of hearing loss and dementia (Broome et al., 2023). 

Additionally, audiologists can ensure that potential hearing concerns are addressed prior to 

cognitive testing, contributing to accurate diagnostic evaluations and optimal patient care (Mick 

et al., 2015). Implementing cognitive screening within routine clinical protocol can be a 

significant step toward achieving the rising demand for early detection of cognitive decline 

(Washnik & Anjum, 2022). 
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Early Identification 

Globally in 2019, dementia contributed to 33.1 million disability-adjusted life years 

(DALYs) making it the 6th largest cause of mortality and morbidity among older adults (Nandi 

et al., 2022). It is important to realize that there are various strategies to delay the progression of 

cognitive impairment, some patients have experienced reversion to cognitive normality, and 

there are reversible causes of dementia (Limpawattana & Manjavong, 2021). Thus, the detection 

and early diagnosis of dementia and related cognitive decline are becoming increasingly 

important with the ageing of our population (Yang et al., 2016). Dementia is one of the leading 

causes of dependence in the elderly, constituting a major economic burden for public health 

systems (Yang et al., 2017). Associated direct and indirect costs are considerable and not only 

rise from formal health care but also from the loss of productivity from both the affected 

individuals and their caregivers (Li et al., 2018). Early identification is critical to reduce the 

economic burden and allow for planning of appropriate management, early education for patients 

and families regarding prognosis, shared decision making for patient life planning, and 

improvements in patients’ quality of life (Limpawattana & Manjavong, 2021). 

Economic Burden 

In 2019, the global economic burden of dementia was an estimated $2.8 trillion and 

projected to increase to $16.9 trillion by 2050 (Nandi et al., 2022). However, these estimates do 

not capture the broader individual aspects of the burden of dementia such as lost market and non-

market productivity of patients and the value of suffering and loss of dignity (Bloom et al., 

2020). Dementia care is complex and expensive involving medical care, end-of-life care, and 

long-term or hospice care formally from medical professionals as well as informally from family 

members (Langa et al., 2005). El-Hayek et al. (2019) reviewed the full scope and magnitude of 
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these socioeconomic expenses categorizing them into direct and indirect costs. Direct costs are 

goods and services in which money is explicitly exchanged. In regard to dementia, medical costs 

include health office visits, medications, hospital care, equipment, medical treatments, and 

specialized aids. Direct social and non-medical costs can consist of transportation, community 

and peer support, psychosocial interventions, private and publicly funded home care, special 

accommodations, patient income and welfare support, and household modification expenses. 

Whereas indirect costs can be defined as a “resource lost or invested for which no money is 

exchanged”. These costs are derived from informal care from the unpaid inputs or the 

productivity losses of informal caregivers. Informal care from friends, family, or others can lead 

to employment challenges such as reduction or work hours, work impairment, sick leave, early 

retirement, or mortality (El-Hayek et al., 2019).   

A comparative national cohort study by Frahm-Falkenberg et al. (2016) found that these 

expenses begin to increase starting as early as 10 years prior to diagnosis (Frahm-Falkenberg et 

al., 2016). Additionally, these associated costs are known to increase as the severity of dementia 

increases highlighting the importance of early identification to manage and potentially reduce the 

progression of dementia (Mattap et al., 2022). In fact, in 2018, an estimated $7 trillion (U.S. 

dollars) could have been saved by individuals that developed dementia if it had been diagnosed 

in the early mild stages of cognitive impairment (Alzheimer’s Association, 2023). Some 

suggested ways to combat these growing costs include launching public health campaigns, 

investing in a trained workforce that is incentivized to detect and manage cognitive impairment, 

and leveraging healthcare professionals and technology to facilitate and improve early detection 

(Hilsabeck et al., 2022). 
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Patient-Centered Benefits 

In addition to reducing the economic burden associated with dementia care costs, early 

detection is critical to the health and well-being of patients, their families, and society (de Vugt 

& Verhey, 2013). To begin with, certain causes of cognitive impairment such as depression, 

urinary tract infections, sleep apnea, stress and polypharmacy are reversible in some cases 

(Cummings et al., 2015). Moreover, in a larger percentage of cases changing behaviors, 

managing chronic medical conditions, and dementia-specific treatments can likely slow and 

sometimes prevent additional cognitive decline (Krivanek et al., 2021). Thus, the earlier 

cognitive impairment is detected the sooner a potential cause can be identified, or appropriate 

treatments can be applied to prevent further decline (Aguirre et al., 2023).  

Compared to their peers, individuals with dementia have worse overall health, higher out-

of-pocket healthcare expenses, shorter life expectancies, increased utilization of healthcare 

services, and greater likelihood of dying in hospitals (Krivanek et al., 2021). Accordingly, early 

identification can provide personal benefits of opportunities to plan for the future, lessen the 

burden on loved ones, seek education and support, and address potential safety issues such as the 

ability to drive and take medications as directed (Garnier-Crussard et al., 2019). Additionally, 

early interventions may help caregivers in anticipating and preparing for the future care role, 

transitions, and ability to involve the patient with the decision-making process society (de Vugt 

& Verhey, 2013). Finally, earlier diagnosis allows for a patient-centered, multidisciplinary 

healthcare approach that could improve the patient's prognosis, ensure the monitoring of mental 

health, slow the progression of cognitive decline, and manage symptoms and comorbidities 

(Ramos et al., 2021). 
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Early Identification Strategies in Healthcare 

Since early detection of cognitive decline allows for reaping many benefits, the need for 

implementation strategies is evident (Yang et al., 2017). The Gerontological Society of America 

(GSA) recommends improving assessment of cognitive impairment by utilizing the process of 

KAER: “Kickstart the conversation, Assess cognitive impairment, Evaluate for dementia 

diagnosis, and Refer to community resources, clinical trials, or other research” (Fitzpatrick & 

Belza, 2021).  

Additionally, Hilsabeck et al. (2022) outlined possible policy implementation strategies 

and their implications for early identification of cognitive decline. One strategy suggests 

employing education targeting the public about cognitive health and the benefits of early 

detection. Public health campaigns should highlight prevention measures and the difference 

between normal aging versus possible warning signs and symptoms to increase the likelihood of 

seeking professional guidance. Another suggested implementation strategy is addressing gaps in 

the healthcare workforce for older adults with cognitive impairment. This would include plans to 

develop and improve education and training initiatives across disciplines and settings, recruit and 

retain a dementia-capable workforce, and establish effective communication and collaboration 

between healthcare professionals, direct care providers, and family caregivers. Implementing 

these strategies could decrease duplication of services, reduce costs, minimize stress, and 

improve quality of care. Additionally, implementation policies should incentivize cognitive 

screenings for primary care physicians and other healthcare providers. Lack of time and 

reimbursement to conduct these screenings are some of the challenges that clinicians face. 

Implementing policies to increase cognitive screening efforts requires addressing insurance 

reimbursement benefits as well as administration and interpretation training. It has been 
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suggested that more healthcare education curriculums include dementia training, encourage 

collaboration regarding early identification, and support cognitive screenings initiatives across 

disciplines and settings (Hilsabeck et al., 2022). In agreeance, the Alzheimer’s Association 

recommends implementing objective cognitive screenings to detect early decline across 

healthcare disciplines, not only limited to primary care physicians (Perry et al., 2018). 

Cognitive Screening in Audiology 

Expert consensus guidelines recognize the benefits of early identification. However, 

many cognitive impairments in older adults are not recognized during routine wellness and 

physical examinations (Lin et al., 2013). In the first time in United States history, by 2034 there 

will be more people over the age of 65 than children (Hilsabeck et al., 2022). The progressive 

rise of the elderly population will bring about an exponential increase in the incidence of age-

related disease, including dementia and hearing loss (Ramos et al., 2021). It is expected that 

widespread demand for cognitive assessments will overwhelm existing healthcare services and 

infrastructures for primary care physicians (PCPs) and specialists (Sabbagh et al., 2020). In fact, 

only 41% of older adults with probable dementia are diagnosed suggesting the need for improved 

detection and communication among healthcare professionals (Amjad et al., 2018). 

Most international, national, and state initiatives to increase early detection of cognitive 

impairment have focused on the role of PCPs regarding cognitive screening and diagnosis 

(Maslow & Fortinsky, 2018). Unfortunately, PCPs face many challenges and lack support to 

implement routine, widespread cognitive screenings (Sabbagh et al., 2020). As such, audiologists 

are well positioned to implement cognitive screening protocols to reduce the patient load of 

PCPs (Davis, 2021). The association between hearing loss and cognitive decline is well 

established and it is estimated that older adults with severe hearing loss are up to 5-times more 
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likely to develop dementia (Strutt et al., 2020). Fortunately, ARHL is highly treatable by 

audiologists who can serve as potential gatekeepers positioned to optimize systematic early 

detection efforts and collaborate with a multidisciplinary team to help manage individuals with 

dementia (Beck et al., 2018). 

Barriers to Screening 

Primary care physicians are often the first healthcare provider to be sought out by patients 

concerned with cognitive decline (Ramos et al., 2021). However, despite their awareness of a 

mandate or benefits of early detection, PCPs face challenges to cognitive screening due to 

limited time, lack of training, and uncertainty about what to do with a positive screening 

(Hilsabeck et al., 2022). In fact, it is estimated that about 50-67% of individuals 65 years or older 

are not recognized or diagnosed by their PCPs (Connolly et al., 2011). Surveys indicate that 

PCPs in the United States do not feel that they are in a position to fulfill the roles expected of 

them to identify cognitive decline due to lack of time (Geldmacher & Kerwin, 2013). A negative 

perception regarding the importance of early diagnosis, lack of training in cognitive assessment 

techniques, concern with high false positive and negative rates of cognitive screening tests, and 

lack of resources for specialist referrals and community social services are some of the reported 

challenges met by PCPs (Geldmacher & Kerwin, 2013).   

On average, it takes between 8 to 52 months for individuals to seek medical advice after 

noticing behavioral changes or difficulties in daily functioning due to possible cognitive decline 

(Perry-Young et al., 2016). Often patients are uncertain, do not notice early symptoms of 

dementia, or attribute them to normal aging (Koch et al., 2010). Additionally, individuals may 

refuse to seek help because they are in denial of the problem, feel shameful, assume there is no 

treatment, or fear the consequences of taking action (de Vugt & Verhey, 2013). Consequently, if 
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primary care physicians wait for an expressed complaint, it could delay early identification and 

intervention (Perry et al., 2018).  

Although some countries have recently recommended that brief cognitive screenings be 

administered to all older adults to identify cognitive impairments in asymptomatic individuals, 

the utility of routine screening is controversial suggesting clinicians reserve screening for at risk 

populations (Seitz et al., 2018). 

Overlapping Populations 

To ensure timely referrals and optimize individual outcomes of audiological 

interventions, audiologists should be trained to recognize cognitive impairment in older adults 

and join collaboration efforts for early detection (Shen et al., 2016). As a large proportion of 

audiologists serve the aging population, there is an increased likelihood of encountering cases of 

undiagnosed cognitive impairments (Nalley, 2021). Further, due to the growing evidence of the 

link between ARHL and dementia, individuals with ARHL are considered an at-risk population 

and could be used as a marker for early diagnosis (Su et al., 2017). Dementia often coexists with 

other disorders, particularly hearing loss, suggesting a high comorbid prevalence although the 

estimates vary depending on sample size and definition of hearing loss (Hubbard et al., 2018). 

Globally there are over 55 million people living with dementia and 1.57 billion people 

that have some form of hearing loss (Gauthier et al., 2021) (McDaid et al., 2021). Given that the 

prevalence of hearing and cognitive impairment exponentially increases with age, it is highly 

likely that audiologists will experience an overlap in aging populations (Bott et al., 2020). An 

early study by Gold et al. (1996) found an extraordinarily high prevalence of hearing loss in 

adults with cognitive impairment. In a small sample of 52 patients that met criteria for probable 

AD, 94% of patients had a significant hearing loss (Gold et al., 1996). In a more conservative 
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estimate but still highly alarming, Nirmalasari et al. (2016) measured the prevalence of hearing 

loss in cognitively impaired individuals over 50 years old. Over a 12-month period, 133 patients 

with cognitive impairment from a memory clinic underwent hearing assessments. The results 

indicated 60% of the sample had at least a mild hearing loss in their better ear. These results 

highlight the disproportionately high prevalence of hearing loss in this vulnerable population 

(Nirmalasari et al., 2016). Considering that hearing loss and early cognitive decline are common 

and frequent comorbid conditions, audiologists are already in a position to screen and monitor 

this at-risk population in conjunction with hearing evaluations (Del Vecchio et al., 2023). It has 

been suggested that clinicians should be more sensitive to detecting early dementia symptoms 

within the first 2 years following ARHL diagnosis (Su et al., 2017). 

Discriminating Symptoms 

Aging is highly associated with deterioration in both cognitive functions and sensory 

functions, such as hearing ability (Cutajar & Tabone, 2022). As previously established, effective 

communication is essential to both hearing and dementia (Yue et al., 2021). As such, 

discriminating hearing difficulties from cognitive difficulties can prove challenging (Dawes et 

al., 2021). Common symptoms of declines in both hearing and cognition include difficulty 

following conversations, forgetfulness, and withdrawals from social gatherings (Dawes et al., 

2021).  

Specifically, dementia-related communication difficulties manifest as word-finding 

problems, restricted verbal output, repetitiousness, diminished ability to understand verbal 

output, and sound localization difficulty (Slaughter et al., 2014). Similarly, individuals with 

moderate to severe hearing loss also present with common symptoms such as confusion during 

conversations, repetitive questioning, inappropriate changes in conversational topics, difficulty 
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completing everyday tasks, and feeling of fatigue and stress (Hardy et al., 2016). Seeing as 

improvements in diagnostics, amplification, and aural rehabilitation continue, audiologists’ focus 

is shifting from simply hearing to the ability to effectively communicate (Beck et al., 2018). 

Since there is significant overlap between symptoms of ARHL and cognitive decline, it further 

supports audiologists as appropriate professionals to administer cognitive screenings (Hopper & 

Hinton, 2012). Consequently, there is evidence that untreated hearing loss may contribute to 

dementia misdiagnosis due to artificially severe symptoms and implications on cognitive testing 

(Nirmalasari et al., 2016). 

Administration Considerations 

Considering the majority of questions and instructions are administered orally, 

performance of cognitive tests is affected by various factors and sensory impairments, especially 

ARHL (Ray et al., 2019). It is extraordinarily rare for the test administrator to know if the patient 

has subjective or diagnosed hearing loss which may impede the patient's comprehension of the 

verbal questions or instructions (Beck & Grisel, 2022). Specifically, there is evidence from a 

number of lab-based behavioral studies assessing the impact of hearing ability on cognitive test 

performance (Shen et al., 2016). For instance, a between-subjects study by Jorgensen et al. 

(2016) examined the effect of decreased audibility performance on the MMSE in individuals 

without cognitive impairment. A total of 125 young normal hearing participants were randomly 

assigned to one of five degrees of simulated hearing loss conditions. The researchers found that 

reduced audibility, even without the confounding of cognitive decline, significantly affected 

MMSE test scores resulting in greater apparent cognitive deficits as audibility decreased 

(Jorgensen et al., 2016).  
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Evidence from a study by Guerreiro and Van Gerven (2017) agreed that without taking 

sensory acuity into account for cognitive testing, age-related cognitive decline may be 

overestimated (Guerreiro & Van Gerven, 2017). It is likely that in addition to the association 

between hearing loss and lower cognitive function, reduced audibility in verbal testing also has a 

negative impact on cognitive test scores (Shen et al., 2016). Accordingly, it has been suggested 

to improve communication by administering tests in quiet environments, with face-to-face oral 

presentation, and to consider use of amplification when appropriate (Dupuis et al., 2015). 

If poor performance on cognitive assessments is related to hearing dysfunction, it will 

likely result in false positive diagnoses, leading to unnecessary patient burden and waste of 

healthcare resources (Saunders et al., 2018). To combat these negative impacts, evidence 

suggests that restoring audibility via amplification for individuals with a hearing loss improves 

cognitive testing scores, often resulting in a shift of a full diagnostic category (Gaeta & John, 

2021). A randomized control study by MacDonald et al. (2012) assessed how the use of 

commercially available hearing augmentation devices affected performance on cognitive 

assessment scales. A total of 192 patients with a mean age of 82.4 years were randomly selected 

into either the control group or the intervention group that utilized a portable personal 

amplification device. The MMSE was administered to each of the groups on two consecutive 

days. The results indicated that hearing augmentation significantly improved performance on 

MMSE scores compared to control group (MacDonald et al., 2012).  

Similarly, a study by Gaeta et al. (2022) aimed to investigate the impact of amplification 

on cognitive screening performance. Participants consisted of adults ages 60 to 80 years old with 

bilateral mild to moderately severe sensorineural hearing loss with no history of cognitive 

impairment. The participants were given alternate versions of the MMSE in three conditions 
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varying in test order. The three conditions consisted of without hearing aids, with hearing aids, 

and with a personal listening device. The results found that MMSE scores significantly improved 

with the use of hearing aids or personal listening devices. Additionally, the majority of 

participants had scores that improved by at least one category of severity with the use of 

amplification. Demonstrating that if an individual with hearing impairment did not have access 

to amplification for a standard cognitive assessment there is an increased likelihood that it would 

result in an incorrect diagnosis. Finally, the findings highlight the similar benefits of personal 

listening devices that could serve as a low-cost, universal alternative to hearing aids (Gaeta et al., 

2022). As such, audiologists can provide important roles in reducing potential misdiagnoses of 

cognitive decline by identifying hearing impairment and providing appropriate amplification 

before administering cognitive screening tests (Beck & Harvey., 2021). 

It is well known that a high percentage of those attending dementia assessment services 

have hearing loss (Beck et al., 2020). In fact, Allen et al. (2003) found that 87% of those 

attending dementia assessment had hearing loss and of that 80% were unaware of this deficit 

(Allen et al., 2003). Evidence suggests that test conditions with reduced audibility, especially due 

to ARHL, could result in incorrectly identified cognitive impairment or misdiagnosed severity of 

decline (Jorgensen et al., 2016). Unfortunately, the extent to which hearing loss contributes to 

impaired test performance is easily underestimated and can lead to serious adverse consequences 

(Ray et al., 2019). Thus, awareness of and correction for individual’s hearing ability is critical 

prior to undergoing standardized measures that contribute to a cognitive impairment diagnosis 

(Nirmalasari et al., 2016). The role of an audiologist can positively influence potential 

consequences as specialists in identifying and providing appropriate amplification for individuals 

with potential hearing impairment before administering cognitive screening tests (Beck & 
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Harvey, 2021). The growing evidence supporting improved performance on cognitive screening 

test scores with the use of amplification has led research to examine the potential positive effects 

of hearing loss treatment to counteract and reduce cognitive decline (Castiglione et al., 2016). 

Implementation of Cognitive Screening 

The general goal of cognitive screening is to uncover the possibility that a patient is at 

risk for dementia and the potential impact on speech understanding and listening ability (Beck et 

al., 2016). Specifically, cognitive screening can indicate the presence of MCI, identify a modest 

cognitive decline from previous performance without the presence of noticeable symptoms, or a 

severe decline that may interfere with independence (American Psychiatric Association, 2013). 

The clinical diagnosis for MCI or related cognitive disorders is reserved for physicians, however 

understanding the general cognitive domains that screening tools assess is important for 

audiologists (Shen et al., 2016). 

Gottschalk and Olson (2020) describe the six domains that are assessed by cognitive 

screening tests including executive function, attention, memory, language, perceptual motor 

function, and social cognition. Executive function refers to the ability to self-monitor, organize, 

plan, reason, and problem solve. Attention allows for concentration and focus. Memory 

encompasses the ability to encode, store, and retrieve information. Language comprises object 

naming, word finding, fluency, grammar, syntax, and receptive language. Perceptual motor 

function allows for synchronized body movements. Social cognition allows for processing and 

storage of various social signals and recognition of emotions. It is important to note that these six 

domains do not work in isolation but dynamically interact to form cognition (Gottschalk & 

Olson, 2020). Currently there is no nationally recognized screening tool or standardized 



78 
 

 
 

screening methodology, so clinicians are tasked with choosing a screening tool that is best fit for 

their practice (Perry et al., 2018). 

Cognitive Screening Tools 

Cognitive screening is within audiologists’ scope of practice, however with a variety of 

validated rapid psychometric screening tools there still is a lack of clearly defined guidelines 

(Weinstein, 2022). Audiologists can choose from a number of inexpensive and easy-to-

administer cognitive screening tests but should consider specific characteristics and 

psychometric properties (Beck et al., 2016). According to Shulman (2000) an ideal cognitive 

screening test should have the following characteristics: 1) quick, brief, and easy to administer 

with minimal training; 2) well tolerated and accepted by patient, and easy to score; 3) relatively 

independent of culture, language, and education; 4) have good inter-rater and test-retest 

reliability; 5) high levels of sensitivity and specificity; 6) have concurrent validity as scores 

correlate with measures of severity and dementia rating scores; and 7) have positive predictive 

value (Shulman, 2000). The most widely used cognitive screening tests include the Mini Mental 

Status Evaluation (MMSE), the Montreal Cognitive Screening Assessment (MoCA), the Mini-

Cog Test, and Cognivue (Lin, J. et al., 2013). 

The Mini-Cog Test 

The Mini-Cog is a brief neuropsychological screening test with an administration time of 

about 3-5 minutes and was designed to reduce educational, language, and cultural biases (Seitz et 

al., 2018). The test consists of the clock drawing test (CDT) to assess executive function and a 

delayed, three-word recall task to assess memory (Li et al., 2018). The CDT requires the patient 

to spontaneously draw a circular clock displaying a particular time and is scored with points 

awarded according to the components of the clock included (Beck et al., 2016). However, there 
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are a variety of scoring systems for the CDT which can cause the psychometric properties to vary 

depending on the scoring algorithm utilized (Li et al., 2018). Employing an optimal referral 

cutoff of 2/3, the Mini-Cog has been found to have 90% sensitivity and 71% specificity plus has 

been validated in multiple settings including community, primary care, and specialized clinics 

(Carnero-Pardo et al., 2022). Nevertheless, it has been proposed that the cognitive domains 

assessed by the Mini-Cog are not comprehensive enough to be fully sensitive and it has been 

suggested to be used in combination with other cognitive screening tests for the most effective 

screening (Li et al., 2018). 

The Mini Mental Status Evaluation 

The Mini Mental State Evaluation is an efficient test with a total administration time of 

5–10 minutes and the most commonly used cognitive screening tools by both general 

practitioners and specialists in western countries (Judge et al., 2019). It is mainly a verbal test 

used to screen for orientation to place, recall, attention, comprehension, reading, writing, 

language, construct ability, calculation, and registration (Folstein et al., 1975). The MMSE has a 

total of 11 test items with a maximum score of 30 ranging in severity from no cognitive 

impairment with a score of 24-30, mild cognitive impairment with a score of 18-23, and severe 

cognitive impairment with a score of 0-17 (Tombaugh & McIntyre, 1992). Although MMSE 

score correlate well with functional capacity and ability to carry out instrumental activities of 

daily living, it is designed for individuals that are fluent in English and have at least an 8th grade 

education (Beck et al., 2016). Additionally, the accuracy of the test in discriminating MCI varies 

with different referral cutoffs ranging from 13 to 97% for sensitivity and 60-100% for specificity 

(Zhuang et al., 2019). Considered adequate, the MMSE had 88.3% sensitivity and 86.2% 

specificity for the most commonly reported cut off points (23/24 or 24/25) but has been found to 
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better recognize moderate cognitive impairment and be less reliable in identifying potential MCI 

in early stages (Beck et al., 2016).  

The Montreal Cognitive Screening Assessment 

Another widely used cognitive screening test, the MoCA has 13 test items and 

administration time is about 10-15 minutes (Gottschalk & Olson, 2020). The domains evaluated 

include short-term memory recall, a clock drawing test, a three-dimensional cube copy to assess 

visuospatial abilities, a test of executive function, orientation to time and place, memory, delayed 

recall, and abstraction (Nasreddine et al., 2005). The MoCA has been translated into 65 

languages and dialects, has adapted versions for the blind and hearing impaired, and can be 

administered traditionally with a pen and paper or through digital/app versions (Washnik & 

Anjum, 2022). The MoCA has been found to be a better measure of cognitive function due to 

lack of ceiling effect and good detection of cognitive heterogeneity (Jia et al., 2021). Utilizing a 

referral cutoff of 23, the MoCA overall sensitivity yielded 83% and specificity 88% which 

reduces that rate of false positives (Carson et al., 2017). However, the MoCA is considered the 

lengthiest and most difficult test to administer and interpret, and it is not recommended for 

education levels of 12 years or less (Zhuang et al., 2019). This test remains free for clinicians, 

academic researchers, and teachers but requires training and certification in order to perform, 

score, and interpret results (Washnik & Anjum, 2022). 

Cognivue® 

Recently introduced and FDA-approved, Cognivue® is a physiological and 

psychophysical screening tool administered using a standalone computer and onscreen 

instructions (Rose et al., 2021). This screening tool evaluates six cognitive domains consisting of 

visuospatial, executive function and attention, naming and language, memory, delayed recall, 
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and abstraction (Raduns, 2020). Cognivue® was developed based on extensive research into the 

neural mechanisms of functional impairment in memory, aging, and dementia (Cahn-Hidalgo et 

al., 2020). It was designed to allow for easy administration and interpretation to identify 

cognitive decline and to track changes in cognitive function over time (Raduns, 2020). This 

adaptive screening tool consists of ten separately scored sub-tests within three sub-batteries 

including visuomotor and visual salience, perceptual processing, and memory processing (Smith 

et al., 2018). It is intended to be self-administered with a short, 10-minute duration which 

generates a one-page report with a single clinical score for easy interpretation of results (Raduns, 

2020).  

Unfortunately, there are limited validation studies of Cognivue®, especially studies not 

associated with or funded by the company (Rose et al., 2021). In one such study, Cognivue® was 

found to avoid misclassifications of cognitive impairment versus no impairment and demonstrate 

superior reliability and good psychometric validity (Cahn-Hidalgo et al., 2020). Although it was 

found that Cognivue® demonstrated good agreement with St. Louis University Mental Status 

(SLUMS) and other neuropsychological tests, it is suggested that this tool be closely reviewed 

until more research confirms that the test meets the standards for reliability and validity (Rose et 

al., 2021). Overall Cognivue® has many features of the ideal cognitive screening test given that 

it was designed for autonomous administration with a brief duration of about 10 minutes, to test 

multiple domains, and provide easy to interpret performance scores that can facilitate tracking of 

cognitive functions (Smith et al., 2018). 
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Integration into Clinical Audiology 

In addition to the specific characteristics and psychometric properties of the screening 

tests themselves, audiologists must consider overall goals, workflow issues, and clinician style in 

order to choose the best screening and implementation methods for their practice (Beck et al., 

2018). Integrating cognitive screening requires careful considerations regarding which patients 

should be screened, when and how screenings would be conducted, how to deliver results, 

referral procedures, and patients’ perspectives of screenings performed in an audiology setting 

(Broome et al., 2023).  

In a primary care setting, the US Preventative Task Force does not endorse universal 

screening for adults 65 years or older who do not exhibit signs or symptoms of cognitive 

impairment (Moyer, 2014). However, routine cognitive screening in audiology clinics has been 

suggested for patients 70 years and older given that adults with hearing loss are considered an at-

risk population (Beck et al., 2018). In addition to routine screening criteria, clinicians can help 

identify screening candidates by including questions about memory, depression, and history of 

head injuries on case history forms (Remensnyder, 2012). Other strategies for identifying 

candidates include paying attention to any atypical communication, inappropriate affective 

reactions, and memory difficulties such as frequently missed appointments, confusion over 

simple directions, and difficulty finding words (Robinson et al., 2015). Finally, it may be helpful 

to communicate with family members or caretakers to address any cognition concerns and to 

collect information regarding memory, behavior, social isolation, and communication (Shen et 

al., 2016). Once a patient has been identified as a candidate for cognitive screening, clinicians 

should consider where screening fits into the audiological test battery and patient perception 

factors. 
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Allen et al. (2003) found that 87% of adults that attended dementia assessment sessions 

had hearing loss and that 80% of those evaluated were unaware of their hearing loss (Allen et al., 

2003). Further, it has been found that hearing loss may directly affect cognitive assessment 

results which can lead to misdiagnosis (Uchida et al., 2019). As such, it has been suggested that 

cognitive screenings be administered after a comprehensive audiometric evaluation in which 

appropriate amplification, or modifications can be provided to ensure accurate results (Beck & 

Harvey, 2021). It is important to note that adding cognitive screening into the audiological test 

battery may require supplementary training and additional time and staff resources regarding 

addressing patient concerns and perspectives (Broome et al., 2023).  

Although conducting cognitive screening within audiology services has been found to be 

acceptable to most patients, a survey found that patients expressed concerns regarding relevance 

between cognition and audition, as well as audiologists’ qualifications and experience delivering 

and interpreting results (Broome et al., 2023). Additionally, psychological issues have been 

associated with the thought of cognitive screening including anxiety, irritation, embarrassment, 

defensiveness, and fear (Broome et al., 2023). Considering that some patients may perceive 

cognitive screening to be intrusive and threatening, it is important to elucidate the purpose and 

benefits of administration (Beck et al., 2018). Accordingly, recommending cognitive screening 

to patients should not solely focus on dementia identification but incorporate a discussion 

regarding the role of cognition in audition whereas screenings can help to rule out other issues 

that may cause communication difficulties (Dawes et al., 2023).  

Once results have been interpreted and a failed result has been identified, it is important 

for the clinician to attempt to reduce the patient’s anxiety or shame by reiterating that the results 

are not diagnostic and by facilitating the expansion of a supportive team of professionals (Beck 
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et al., 2018). Audiologists should have an established, multidisciplinary referral network and 

resources that assist the patient in understanding more about dementia and finding community 

support (Beck et al., 2018). Referral network should consist of, but not limited to, primary care 

physicians, memory care clinics, psychologists, and geriatricians (Beck et al., 2018). 

Additionally, referrals for formal diagnostic testing should include information about the 

patient's hearing abilities and needs to ensure that the influence of hearing loss or noise levels 

can be controlled and appropriately interpreted (Pichora-Fuller, 2015).  

Many individuals in the early stages of cognitive decline are undiagnosed and 

audiologists may be the first to encounter and identify this population (Armero et al., 2017). 

While it is currently well within the scope of practice in audiology, there are multiple factors that 

need to be taken into account before integrating cognitive screening into a clinical setting (Shen 

et al., 2016). Unfortunately, there is no concordance or guidelines for implementing a screening 

protocol into audiology services (Washnik & Anjum, 2022). However, it is logical that this 

should be a part of an audiologist’s ethical responsibility and by careful consideration of the 

multiple associated factors, audiologists can integrate cognitive screening that best fits their 

practice (Gottschalk & Olson, 2020).   
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CHAPTER III 

CRITICAL REVIEW OF THE LITERATURE 

The exploration of the relationship between hearing loss and cognitive decline has 

traversed centuries of historical understanding and modern scientific inquiry (Vatanabe et al., 

2020). While research initially focused on conventional risk factors, advancements in technology 

and growing awareness highlighted the relationship between hearing loss and cognitive decline 

(Abraham et al., 2023). Despite exponential growth in research in recent years, significant gaps 

persist in our understanding, necessitating multidisciplinary collaboration, innovative approaches 

to address research challenges, and priorities for future research. 

History of the Literature 

Some of the earliest historical records regarding the concept of dementia date back to 

around the year 2000 BC where ancient Egyptians identify that age could be accompanied by a 

major memory disorder (Boller & Forbes, 1998). Due to the heavy influence of the church and 

lack of scientific understanding during the Middle Ages, various religious or supernatural terms 

were used to describe cognitive decline and mental disorders (Vatanabe et al., 2020). In fact, 

leading to the 14th and 15th century witch hunts, the book “Hammer of the Witches” from 1948 

by Heinrich Kraemer and Johann Spregner detailed how to identify and deal with ‘demon-

possessed’ individuals which included people with dementia and other mental illnesses (Pacheco 

Palha & Esteves, 1997). It was not until the 19th century that dementia would be defined as a 

form of insanity accompanied by psychosocial incompetence and civil and legal incapacity 

(Albert & Mildworf, 1989). It was during this period that awareness of the difficulties in finding 

the diffuse cerebral causes of dementia led to the concentration of research on clinical symptoms 

and progression of the illness (Pacheco Palha & Esteves, 1997).  



86 
 

 
 

However, in 1906, Alois Alzheimer presented a case study that led to the postmortem 

discovery of the histopathological presence of plaques and tangles in the brain, which currently 

remain as the neuropathological hallmarks of Alzheimer’s Disease today (Jellinger, 2006).  

Risk Factors for Dementia 

In the 20th century observational and epidemiological studies dominated research aiding 

in the identification of key risk factors for dementia (Vatanabe et al., 2020). For instance, 

initiated in 1948, the Framingham Heart Study is an ongoing, community-based, longitudinal, 

prospective cohort study aimed at identifying factors predisposing individuals to cardiovascular 

disease and hypertension (Satizabal et al., 2016). Complementary to the extensive accumulated 

cardiovascular data was the systematic assessment of cognitive function dating back to 1975 

(Wolf, 2012). Now on its third generation of participants, this study has identified stroke, 

diabetes, hypertension, and physical inactivity as leading modifiable risk factors for cognitive 

decline (Satizabal et al., 2016). Moreover, established in 1990, the Rotterdam Study is a 

longitudinal, prospective, population-based cohort study aimed to investigate etiology, 

preclinical phase, prognosis, and potential intervention targets of chronic diseases among adults 

over the age of 54 (Oeppen & Vaupel, 2002). Regarding dementia specifically, the results 

identified risk factors including obesity, hypertension, diabetes, cholesterol levels, smoking, and 

low education (de Bruijn et al., 2015). This was one of the studies that highlighted the need to 

identify risk factors in order to discover the causes of diseases and potential targets for 

preventive interventions (Ikram et al., 2020). Longitudinal, population-based research is critical 

to advancing our understanding of dementia and has been successful in contributing to our 

understanding of dementia, including hearing loss as a risk factor.  
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Hearing Loss 

While other risk factors were gaining early attention from researchers, among the first 

studies to report on the independent relationship between hearing loss cognitive decline was 

conducted by Uhlmann et al. (1989). The case-control study included 100 participants with 

dementia and 100 age, sex, and education matched non-dementia participants. The results found 

that the prevalence of hearing loss of 30 dB HL or greater was significantly higher in participants 

with dementia. Additionally, a dose-dependent relationship was observed in that greater hearing 

loss was associated with higher severity of cognitive decline (Uhlmann et al., 1989). Despite this 

evidence supporting the hypothesis that hearing impairment contributes to cognitive decline, 

little research had been conducted in the ensuing years to further explore this association (Lin & 

Albert, 2014). Progress in this research was likely hindered by lack of interaction and 

collaboration among specialists including otolaryngologists, audiologists, neurologists, 

epidemiologists, and cognitive scientists (Fortunato et al., 2016). It is also possible that because 

hearing loss often goes undetected, it was not as apparent as other risk factors.  

 It was not until the early 2010s that research regarding hearing loss and cognition began 

to emerge with increasing attention (Abraham et al., 2023). The increase was likely caused by 

the rising prevalence and negative impacts of cognitive decline, the increased global efforts to 

raise awareness of dementia as a growing public health priority, and the mounting demand for 

prevention and treatment of dementia due to the increased proportion of older individuals in the 

general population (Fortunato et al., 2016). Of note, a study by Lin, et al. (2011) gained 

significant attention in the scientific community and the media due to its robust methodology, 

large sample size, and long, 12-year follow-up (Powell et al., 2022). Much of the early, 

foundational evidence was provided by epidemiological studies but with technological 
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advancements have included neurobiological and neuroimaging evidence establishing the effect 

of hearing loss on brain structure and function (Ford et al., 2018). With an influx of supporting 

evidence, hearing loss was first identified as a risk factor for dementia by the Lancet 

Commission in 2017 and due to compelling evidence from recent perspective studies and meta-

analyses, was identified as the largest risk factor in 2020 (Abraham et al., 2023). The historical 

gaps in research highlight the need for better interdisciplinary collaboration and improved 

detection of hearing loss. Nevertheless, ongoing global initiatives to raise dementia awareness 

and technological advancements in neurological evidence have propelled research in the field 

forward and continue to drive its evolution. 

Gaps in the Research Literature 

Hearing involves both peripheral and central auditory systems. Current scientific 

literature primarily considers hearing loss in the context of formalized measures of peripheral 

hearing ability. While pure tone audiometry is the gold standard for peripheral auditory testing, 

specialized tests of central auditory ability are rare in clinical assessments and large-scale 

epidemiological studies. The inclusion of self-reported hearing loss and lack of distinction 

between peripheral and central auditory ability causes heterogeneity of previous studies creating 

barriers to pooled evidence and causal inference regarding the role of central hearing ability 

within cognitive impairment and testing. Additionally, literature has theorized multiple potential 

mechanistic pathways linking hearing loss and dementia. However, despite large epidemiological 

studies that have attempted to control for contributing factors, no one theorized pathway has 

been clearly identified. Evidence for the treatment of hearing loss or use of hearing aids to 

mitigate the risk of dementia is emerging but many questions still remain. Extensive gaps in 

evidence for hearing loss treatment and dementia remain with considerations of efficacy, 
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effectiveness, and cost efficiency required to guide best practices for aural rehabilitation choices 

for prevention. 

Research Challenges 

There are many challenges to overcome when conducting research on the relationship 

between hearing loss and cognition which may affect the quality of current and future literature. 

For instance, heterogeneity within auditory science and cognitive research create obstacles for 

evidence synthesis. Such heterogeneity obstacles include differing means to categorizing hearing 

ability, defining hearing loss, utilized pure tone frequencies, variability in neurocognitive tests, 

utilization of cognitive screening tests, the considered cognitive domains, patient or physician 

report, and ways of defining cognitive change. Standardized assessment tools and protocols have 

not been clearly established, potentially compromising reliability and comparability. 

Additionally, selection effects of older adults into studies present with unique challenges. 

Individuals who pursue and obtain hearing loss treatment are generally subgroups consisting of 

individuals with higher education, higher income, and greater health seeking behaviors which are 

also considered protective factors for cognitive decline. Further, many studies are observational 

and lack the ability to account for potential confounders which weaken causal inferences. 

Recruitment and study participation of individuals with more severe cases of dementia are 

difficult to include in research studies due to their inability to follow instructions or complete 

tasks. Finally, ethical considerations present challenges in the form of informed consent and the 

well-being of participants.  
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Future Directions 

Research identifying the association between hearing loss and dementia has made huge 

strides, especially in its relatively short history. However, with continued multidisciplinary 

collaboration, efforts for future research should focus on advanced identification of subgroups 

that present with a greater risk of cognitive decline and exploring options for not only 

intervention, but prevention. Specifically, future research should prioritize the identification the 

mechanistic pathway of association, management of potential bias due to sensory loss in 

cognitive testing, determination of hearing loss treatment possible effects of reducing or 

mitigating dementia risk, and examination of biomarkers or indicators of sensory loss as 

identifiers of pre-clinical dementia. Determination of one or multiple mechanistic pathways and 

whether the pathway is unique to the individual may provide the ability for a more person-

centered approach to dementia prevention and intervention, as well as improved study design. 

This may be furthered by advancements in genetics and precision medicine. Future directions 

may include initiatives to expand the administration of cognitive screening tests to include allied 

healthcare professionals with universally standardized guidelines for screening protocols and 

referrals.  

 Summary 

Dementia is a rapidly growing global health crisis that is projected to affect 

approximately 139 million individuals by the year 2050 (Niotis et al., 2022). This condition has 

far-reaching effects on individuals, caregivers, healthcare institutions, and imposes substantial 

global socioeconomic burdens (Li et al., 2018). Unfortunately, there is no known cure for 

neurodegenerative dementia, and existing medications and therapies have limited efficacy 

(Buccellato et al., 2023). Therefore, identifying and mitigating risk factors for dementia has 
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become a top priority in healthcare and research (Chowdhary et al., 2022). One such risk factor 

that has garnered significant attention in recent years is hearing loss, which ranks among the top 

modifiable risk factors associated with an elevated risk of dementia (Ying et al., 2023). Although 

the precise causal mechanisms underlying the link are still under investigation, mounting 

evidence supports the robust association between untreated hearing loss and impaired cognitive 

function across various domains and an increased risk of dementia diagnosis (Powell et al., 

2022). 

Therefore, clinical audiologists, as specialists in hearing and communication disorders, 

have a unique opportunity to contribute significantly to addressing the dementia crisis. Their role 

extends beyond improving the quality of life and communication abilities of individuals affected 

by dementia to also play a pivotal role in the early identification of cognitive decline (Gottschalk 

& Olson, 2020). By incorporating cognitive screening into their practice, audiologists can help 

identify potential cognitive impairments in individuals who might not have been otherwise 

assessed. To implement cognitive screening effectively in clinical audiology, audiologists need 

to be well-equipped with the necessary knowledge and skills related to dementia (Washnik & 

Anjum, 2022). Due to the lack of established guidelines for implementing cognitive screening 

tools, audiologists should carefully consider which cognitive screening tools to use and how best 

to implement them in their specific clinical setting. This process may involve identifying the 

most suitable screening instruments, developing efficient workflow procedures, and training 

audiologists and support staff. By integrating cognitive screening into their clinical protocols, 

audiologists can contribute to the early detection of cognitive decline and promote a 

multidisciplinary approach to providing comprehensive, holistic care to their patients. 
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Audiologists should continue to stay informed about the latest research and best practices in this 

evolving field to ensure they can make a positive impact on the lives of their patients. 
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