
DEMENTIA IN EUROPE: FROM BRAIN AGEING TO NEURODEGENERATION AND THE FUTURE OF BRAIN HEALTH

©ORUEN LTDCNS 2026:12:(1). AUGUST 2026 46
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Abstract
Dementia is one of the most significant neurological and public health challenges facing Europe. Characterised by progressive cognitive 
decline that interferes with daily functioning and independence, dementia affects millions of individuals and places substantial burdens on 
healthcare systems, caregivers, and society. As populations continue to age, the prevalence of dementia is expected to rise considerably over 
the coming decades, making prevention, early diagnosis, and effective treatment major healthcare priorities.¹

Historically regarded as an inevitable consequence of ageing, dementia is now recognised as a complex group of disorders driven by 
specific biological processes that begin years or even decades before symptoms emerge. Alzheimer's disease remains the most common 
cause of dementia, but vascular dementia, dementia with Lewy bodies, frontotemporal dementia, and mixed dementias contribute 
significantly to the overall disease burden.2,3 Advances in neuroscience have revealed that protein misfolding, neuroinflammation, vascular 
dysfunction, synaptic loss, mitochondrial impairment, and neuronal degeneration all play important roles in disease progression.2,4

At the same time, growing evidence suggests that many factors influencing dementia risk are potentially modifiable. Cardiovascular health, 
sleep quality, physical activity, social engagement, hearing loss, education, and mental health may all influence long-term cognitive 
outcomes.1, 5, 6 This evolving understanding has shifted attention towards prevention and the promotion of brain health across the lifespan.

This article explores the biological basis of dementia, examines the mechanisms underlying neurodegeneration, reviews the factors 
associated with cognitive decline, and discusses emerging developments in diagnosis and treatment. Particular attention is given to 
cognitive reserve, sleep, neuroinflammation, behavioural symptoms, biomarkers, and disease-modifying therapies. Understanding how 
dementia develops is becoming increasingly important as Europe enters a new era of earlier diagnosis, personalised medicine, and 
preventative brain healthcare.
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1. Introduction
Few neurological conditions generate as much anxiety 

among patients and families as dementia. The prospect of 

gradually losing memory, independence, communication 

skills, and personal identity represents one of the greatest 

fears associated with ageing. Across Europe, dementia is 

now recognised as one of the most important medical, 

social, and economic challenges of the twenty-first century.¹

Despite increasing awareness, dementia remains widely 

misunderstood. Many individuals continue to associate 

dementia solely with memory loss or assume that 

cognitive decline is an inevitable consequence of growing 

older. Modern neuroscience paints a very different 

picture. Dementia is not a normal part of ageing, nor 

is it a single disease. Instead, it represents a group of 
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neurodegenerative and vascular disorders characterised by 

progressive disruption of cognitive, behavioural, emotional, 

and functional abilities.2, 3

Perhaps the most transformative discovery in dementia 

research has been the recognition that disease processes 

begin long before symptoms become apparent. By the time 

memory difficulties emerge, pathological changes may have 

been developing silently within the brain for decades.2,7 This 

understanding has fundamentally altered approaches to 

prevention, diagnosis, and treatment.

Increasingly, clinicians and researchers view dementia not 

as an event that begins with cognitive symptoms but as a 

prolonged biological process that unfolds over many years. 

The challenge now lies in identifying individuals during the 

earliest stages of disease and developing interventions 

capable of preserving brain health before irreversible 

neurodegeneration occurs.4, 8

When Does Dementia Actually Begin?
One of the most important questions in dementia research is 

deceptively simple: when does dementia begin?

For many years, dementia was thought to start when 

memory problems or behavioural changes became clinically 

apparent. Advances in biomarker science have fundamentally 

challenged this view. Research now demonstrates that 

Alzheimer's disease pathology may begin fifteen to twenty 

years before diagnosis, during a prolonged preclinical phase 

in which individuals appear cognitively normal despite 

ongoing pathological change.2, 7, 9

Longitudinal studies have revealed a characteristic sequence 

of events. Amyloid-beta accumulation often occurs first, 

followed by tau pathology, synaptic dysfunction, neuronal 

injury, and eventually measurable cognitive decline.7, 9, 10 

Importantly, these processes develop gradually and often 

remain undetectable using conventional clinical assessment.

The concept of preclinical Alzheimer's disease has transformed 

the field. Rather than focusing solely on symptomatic 

individuals, researchers are increasingly studying people 

who demonstrate biomarker evidence of disease but remain 

cognitively intact. This approach has created opportunities to 

investigate risk factors, identify early intervention targets, 

and evaluate preventative strategies.4, 9

The recognition that dementia begins decades before 

diagnosis also explains why interventions introduced late 

in the disease course often produce limited benefits. By 

the time symptoms emerge, substantial neuronal loss may 

already have occurred, highlighting the importance of 

earlier detection and treatment.4

Brain Ageing Versus 
Neurodegeneration
Distinguishing normal ageing from pathological cognitive 

decline remains one of the greatest challenges in 

neurology.

Healthy ageing is associated with measurable changes 

in brain structure and function. Brain volume gradually 

decreases, processing speed slows, and certain aspects 

of memory become less efficient. Nevertheless, these 

changes generally occur slowly and do not significantly 

interfere with independence or daily functioning.¹¹

Many healthy older adults occasionally forget names, 

misplace objects, or require longer to learn new 

information. Such experiences are often frustrating but do 

not necessarily indicate disease.

Neurodegeneration differs because cognitive decline 

becomes progressive and increasingly affects everyday 

activities. Individuals may struggle to manage finances, 

organise complex tasks, follow conversations, navigate 

familiar environments, or make appropriate decisions. 

Over time, these difficulties become more pronounced 

and begin to interfere with independent living.²

Importantly, the distinction between ageing and 

neurodegeneration is not always straightforward. Some 

individuals demonstrate significant Alzheimer's pathology 

without obvious symptoms, while others experience 

substantial impairment despite relatively modest 

pathological burden.¹²

This observation led to the concept of cognitive reserve, 

which has become one of the most influential ideas in 
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dementia research. Cognitive reserve suggests that certain 

individuals possess greater resilience to pathological 

change, enabling them to maintain cognitive performance 

despite underlying disease.12, 13

Understanding why some brains remain resilient while others 

become vulnerable remains a major focus of contemporary 

neuroscience.

The Different Diseases Hidden Behind 
the Term Dementia
Although dementia is often discussed as a single entity, it 

encompasses several distinct disorders.

Alzheimer's disease accounts for approximately 60–70% 

of dementia cases and remains the most common 

cause of progressive cognitive decline worldwide.² It is 

characterised by accumulation of amyloid-beta plaques 

and tau neurofibrillary tangles within the brain, leading to 

widespread neuronal dysfunction and death.

Vascular dementia arises from cerebrovascular injury. 

Strokes, small vessel disease, chronic ischaemia, and 

impaired cerebral blood flow contribute to progressive 

cognitive impairment. Increasingly, researchers recognise 

that vascular pathology frequently coexists with Alzheimer's 

disease, creating mixed dementia syndromes.¹4

Dementia with Lewy bodies is associated with abnormal 

accumulation of alpha-synuclein proteins. Patients often 

experience fluctuating cognition, visual hallucinations, 

REM sleep behaviour disorder, and parkinsonian motor 

symptoms.¹5

Frontotemporal dementia differs significantly from 

Alzheimer's disease. Rather than presenting primarily 

with memory impairment, patients frequently develop 

behavioural disturbances, personality changes, emotional 

dysregulation, or language difficulties. It often affects 

individuals at younger ages than Alzheimer's disease and 

may have a stronger genetic component.¹6

While these disorders share the common outcome of 

cognitive decline, their biological mechanisms, clinical 

presentations, and progression patterns vary considerably. 

Understanding these differences is becoming increasingly 

important as diagnostic techniques improve and treatments 

become more targeted.

The Biology of Neurodegeneration
At the core of dementia lies a process known as 

neurodegeneration.

Neurons are highly specialised cells responsible for 

processing and transmitting information throughout the 

brain. Unlike many other cell types, neurons possess limited 

regenerative capacity. As a result, cumulative damage can 

have profound consequences for cognitive function.²

Neurodegeneration involves progressive dysfunction 

and eventual death of neurons. Long before neurons die, 

they often become impaired. Synaptic communication 

deteriorates, energy production becomes less efficient, and 

cellular repair mechanisms begin to fail.¹7

This process affects interconnected neural networks rather 

than isolated brain regions. Memory, language, attention, 

executive function, emotional regulation, and behaviour 

all depend upon communication between multiple brain 

structures. As these networks become disrupted, cognitive 

performance declines.

Importantly, neurodegeneration does not occur uniformly 

throughout the brain. Different dementias target different 

neural circuits, explaining why symptoms vary between 

disorders. Alzheimer's disease predominantly affects 

memory-related structures such as the hippocampus during 

its early stages, whereas frontotemporal dementia primarily 

involves regions responsible for behaviour and language.¹6

The challenge facing researchers is identifying the earliest 

stages of neuronal dysfunction and determining how these 

processes might be interrupted before irreversible damage 

occurs.

Amyloid, Tau and the Protein 
Misfolding Problem
One of the defining features of many neurodegenerative 

diseases is abnormal protein accumulation.

In Alzheimer's disease, amyloid-beta proteins aggregate 
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outside neurons to form plaques, while tau proteins 

accumulate within neurons as neurofibrillary tangles. 

These pathological structures disrupt cellular function, 

impair communication between neurons, and contribute to 

progressive neuronal injury.2, 7

For decades, the amyloid hypothesis dominated Alzheimer's 

research. According to this theory, amyloid accumulation 

initiates a cascade of events leading to tau pathology, 

inflammation, synaptic dysfunction, and neuronal death.7

However, modern understanding is considerably more 

nuanced. While amyloid deposition often appears first, tau 

pathology correlates more closely with symptom severity 

and disease progression.10, 18 Many researchers now view 

Alzheimer's disease as the result of multiple interacting 

biological processes rather than a disorder driven by a 

single protein.

Protein misfolding is not unique to Alzheimer's disease. 

Lewy body dementia involves alpha-synuclein accumulation, 

while frontotemporal dementia may involve tau, TDP-43, or 

FUS proteins.15, 16

A common theme across these disorders is failure of protein 

clearance systems. As abnormal proteins accumulate, 

they interfere with neuronal function, trigger inflammatory 

responses, and ultimately compromise neuronal survival.

The growing understanding of protein biology has 

profoundly influenced therapeutic development and 

remains one of the most active areas of dementia research.

Neuroinflammation: When the Brain's 
Defence System Turns Against Itself
For many years, inflammation was viewed primarily as a 

consequence of neurodegeneration. Increasingly, evidence 

suggests that inflammation may also act as a driver of 

disease progression.19, 20

The brain possesses its own immune system centred 

around specialised cells known as microglia. Under normal 

circumstances, microglia help maintain brain health by 

clearing debris, removing damaged cells, and responding 

to injury.20

In dementia, however, this protective system may become 

chronically activated. Persistent microglial activation results 

in release of inflammatory mediators that can damage 

healthy neurons, impair synaptic function, and accelerate 

neurodegenerative processes.19

Research suggests that amyloid and tau pathology 

interact closely with inflammatory pathways, creating a 

self-perpetuating cycle of injury. As inflammation increases, 

neuronal damage worsens, leading to further inflammatory 

activation and continued disease progression.20

The recognition of neuroinflammation as a central component 

of dementia has opened new avenues for therapeutic 

development. Rather than focusing exclusively on amyloid 

removal, many researchers now view inflammatory pathways 

as promising targets for future treatments.19, 20

Cognitive Reserve: Why Some People Remain Resilient
One of the most fascinating observations in dementia 

research is that the degree of pathology present within the 

brain does not always correlate with the severity of cognitive 

impairment. Some individuals demonstrate extensive 

Alzheimer's disease pathology at post-mortem examination 

despite having experienced relatively few cognitive 

symptoms during life, while others develop significant 

impairment despite a comparatively lower pathological 

burden.12, 13

This phenomenon has led to the concept of cognitive 

reserve, which describes the brain's ability to adapt to injury 

and maintain function despite underlying disease. Rather 

than preventing pathology from developing, cognitive 

reserve appears to influence how effectively the brain 

compensates for that pathology.¹³

Educational attainment is among the most consistently 

identified contributors to cognitive reserve. Individuals 

who spend longer in formal education appear less likely 

to develop clinical dementia despite similar levels of 

underlying pathology.12, 13 Similarly, occupations involving 

complex decision-making, problem-solving and continuous 

learning have been associated with greater resilience to 

cognitive decline.13, 21
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Social engagement also appears to play an important 

role. Maintaining meaningful relationships, participating 

in community activities and remaining intellectually active 

throughout life may strengthen neural networks and improve 

the brain's capacity to compensate for injury.1, 13

Increasingly, researchers view cognitive reserve as a 

dynamic process rather than a fixed characteristic. Activities 

undertaken throughout life may influence how the brain 

responds to ageing and disease decades later. This concept 

has important implications for public health, suggesting that 

efforts to promote lifelong learning and social engagement 

may contribute to dementia prevention strategies.1, 5

Sleep and the Brain's Night-Time 
Cleaning System
Sleep has emerged as one of the most important factors 

influencing long-term brain health. Once viewed primarily 

as a period of rest, sleep is now recognised as an active 

biological process that supports memory consolidation, 

metabolic regulation, immune function and waste 

clearance.22, 23

One of the most significant discoveries in recent neuroscience 

has been the identification of the glymphatic system. This 

network facilitates the movement of cerebrospinal fluid 

through brain tissue and plays a critical role in removing 

metabolic waste products, including amyloid-beta and tau 

proteins.²²

Research suggests that glymphatic activity is particularly 

pronounced during deep sleep. During this period, 

cerebrospinal fluid circulates more efficiently through the 

brain, effectively washing away accumulated waste products 

that build up during waking hours.22, 23

Sleep deprivation appears to impair this clearance process. 

Experimental studies have demonstrated increased amyloid 

accumulation following periods of disrupted sleep, while 

epidemiological studies consistently link poor sleep quality, 

insomnia and obstructive sleep apnoea with elevated risks 

of cognitive decline and dementia.23, 24

The relationship between sleep and dementia is likely 

bidirectional. Neurodegenerative disease can disrupt 

sleep architecture, while poor sleep may contribute to 

neurodegeneration through impaired protein clearance, 

inflammation and metabolic dysfunction.24

As understanding of these mechanisms continues to evolve, 

sleep is increasingly viewed as a potentially modifiable 

factor influencing long-term brain health. Improving sleep 

quality may ultimately become an important component of 

dementia prevention and management strategies.

The Heart-Brain Connection
For many years, Alzheimer's disease and vascular dementia 

were considered distinct disorders. Contemporary research 

increasingly suggests that the boundaries between them 

are often blurred.14, 25

The brain is heavily dependent upon an intact vascular 

system. Although it represents only a small proportion of 

total body weight, it consumes approximately twenty per 

cent of the body's oxygen supply. Even subtle disruptions in 

blood flow can have significant consequences for neuronal 

function and survival.25

Conditions such as hypertension, diabetes mellitus, obesity, 

atrial fibrillation, dyslipidaemia and smoking contribute to 

vascular injury throughout the body, including the cerebral 

circulation. Chronic vascular damage may impair cerebral 

perfusion, damage white matter pathways and increase 

susceptibility to neurodegenerative processes.1, 5, 14

Hypertension appears particularly important. Numerous 

longitudinal studies have demonstrated associations 

between elevated blood pressure during midlife and 

increased risks of dementia in later life.1, 5 Similarly, diabetes 

contributes through multiple mechanisms, including 

inflammation, oxidative stress, insulin resistance and 

microvascular injury.25

Increasing evidence suggests that vascular pathology 

frequently coexists with Alzheimer's disease pathology. 

Rather than operating independently, these processes may 

interact to accelerate cognitive decline and increase the 

likelihood of clinical dementia.14
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The growing recognition of vascular contributions to 

cognitive impairment has reinforced a simple but powerful 

concept: what is good for the heart is often good for the 

brain.1, 5

Hearing Loss, Loneliness and 
Cognitive Stimulation
Among the most significant developments in dementia 

prevention research has been the recognition of hearing 

loss as a potentially modifiable risk factor.¹

Hearing impairment is highly prevalent among older adults 

and has consistently been associated with increased risks of 

cognitive decline and dementia. Several mechanisms have 

been proposed to explain this relationship. Hearing loss 

may increase cognitive load, requiring greater mental effort 

to process auditory information. Over time, this additional 

burden may reduce resources available for other cognitive 

functions.1, 26

Hearing impairment may also contribute to social 

withdrawal. Conversations become more challenging, 

participation in group activities declines and individuals 

may gradually become isolated from friends and family. 

Social isolation itself has emerged as an independent risk 

factor for dementia.1, 26

Humans are inherently social beings, and social interaction 

provides continuous cognitive stimulation involving memory, 

language, attention, emotional processing and executive 

function. Reduced social engagement may therefore 

accelerate cognitive decline by limiting opportunities for 

cognitive activation and neural reinforcement.¹

The concept of cognitive stimulation extends beyond 

social interaction. Reading, learning new skills, engaging in 

hobbies, participating in cultural activities and maintaining 

intellectual curiosity have all been associated with better 

cognitive outcomes in later life.¹³

Collectively, these findings support the idea that brain 

health is shaped not only by biological processes but also 

by social and environmental experiences accumulated 

throughout life.

Depression, Anxiety and Brain Health
Mental health and cognitive health are closely interconnected.

Depression is one of the most common psychiatric conditions 

affecting older adults and has been consistently associated 

with increased risks of cognitive decline and dementia.1, 27 

The relationship is complex and likely bidirectional.

In some individuals, depression may represent an early 

manifestation of neurodegenerative disease. Changes within 

brain regions responsible for mood regulation can occur 

before significant cognitive symptoms become apparent.27 

In others, depression may contribute independently to 

dementia risk through mechanisms involving chronic 

stress, elevated cortisol levels, inflammation and reduced 

neuroplasticity.27, 28

Anxiety disorders have similarly been associated with 

increased risks of future cognitive impairment. Chronic 

anxiety may influence sleep quality, cardiovascular health, 

inflammatory pathways and behavioural factors that 

collectively affect brain health.28

Depression and anxiety can also worsen cognitive symptoms 

among people already living with dementia. Reduced 

motivation, impaired concentration, social withdrawal and 

sleep disturbances may amplify existing cognitive difficulties 

and diminish quality of life.28

Recognition and treatment of mental health conditions 

therefore represent important components of comprehensive 

dementia care. Increasingly, clinicians acknowledge that 

supporting emotional wellbeing may be just as important 

as addressing cognitive symptoms themselves.

Why Dementia Symptoms Fluctuate
Families are often surprised to discover that dementia 

symptoms do not always progress in a smooth and 

predictable manner.

Many individuals experience periods of relative stability 

interspersed with episodes of increased confusion, 

forgetfulness or behavioural disturbance. These fluctuations 

can be distressing and may create uncertainty regarding 

whether the disease is progressing.
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Several factors contribute to symptom variability. Fatigue, 

poor sleep, infection, dehydration, medication changes, 

pain, emotional distress and environmental stressors can all 

influence cognitive performance.29

Individuals with dementia frequently have reduced 

physiological reserve, making them more vulnerable to 

seemingly minor disruptions. A urinary tract infection, 

change in routine or unfamiliar environment may produce 

disproportionate effects on cognition and behaviour.29

Fluctuations are particularly characteristic of dementia 

with Lewy bodies, in which attention, alertness and 

responsiveness may vary markedly throughout the day.15 

Patients may appear relatively lucid during one period and 

significantly impaired shortly afterwards.

Understanding symptom fluctuation is important because 

sudden deterioration does not necessarily indicate 

permanent progression. Identifying and addressing 

reversible contributors can often result in meaningful 

improvements in cognitive and functional performance.

Beyond Memory Loss: The 
Behavioural and Psychological 
Symptoms of Dementia
Although memory impairment remains the most recognised 

feature of dementia, behavioural and psychological 

symptoms often prove equally challenging for patients, 

families and caregivers.

Collectively referred to as Behavioural and Psychological 

Symptoms of Dementia (BPSD), these manifestations affect 

the majority of individuals during the course of their illness.30

Common symptoms include:

	 •	 Agitation 

	 •	 Aggression 

	 •	 Anxiety 

	 •	 Depression 

	 •	 Apathy 

	 •	 Hallucinations 

	 •	 Delusions 

	 •	 Sleep disturbance 

	 •	 Wandering 

	 •	 Emotional lability 

These symptoms arise because neurodegeneration affects 

brain regions involved in emotional regulation, judgement, 

motivation and social behaviour.30

Apathy is among the most common yet frequently 

overlooked symptoms. Unlike depression, apathy reflects 

diminished motivation and initiative rather than sadness. 

Patients may appear disengaged, inactive or uninterested 

despite lacking obvious emotional distress.

Behavioural symptoms often contribute more to caregiver 

burden and institutionalisation than cognitive deficits alone. 

Consequently, understanding the causes of behavioural 

change has become a major focus of dementia care.

Increasingly, clinicians emphasise non-pharmacological 

approaches that identify underlying triggers and address 

unmet needs rather than relying solely on medication. 

Environmental modifications, structured routines, 

meaningful activities and caregiver education can often 

reduce distress and improve quality of life for both patients 

and families.30
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