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1. Successful aging
1.11.1 Introduction  Approximately 10% of  the global population is aged 65 or over, which amounts to 

roughly 800 million people worldwide.

Asia
• Population aged 65 or over: ~ 450 million.
• Percentage of  total: ~ 55-60% of  the world’s elderly 
population.Europe

• Population aged 65 or over: ~ 150 million.
• Percentage of  total: ~ 18-20%.

North America
• Population aged 65 or over: ~ 65-70 million.
• Percentage of  total: ~ 8-10%.

Latin America and the Caribbean
• Population aged 65 or over: ~ 50 million.
• Percentage of  total: ~ 6%.

Africa
• Population aged 65 or over: ~ 40 million.
• Percentage of  total: ~ 5%.

Oceania
• Population aged 65 or over: ~ 7-8 million.
• Percentage of  total: ~ 1%.
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1. Successful aging
1.1 Introduction

Successful aging refers to the ability to maintain physical, cognitive and 
emotional well-being in older age. 

 It encompasses avoiding disease and disability, sustaining high 
cognitive and physical function, and engaging in life.

 According to a Eurostat 2022 report, the population of  people 
aged 65 or older in Europe is increasing, accounting for 20.8% of  
the total population, with life expectancy reaching 81 years in the 
EU. 

 The World Health Organization (WHO) emphasizes successful 
aging to address the growing number of  older adults in Europe 
and mitigate the impact of  aging-related conditions such as 
dementia.



1. Successful aging
1.1 Evolution of  newborn babies in SPAIN
Elderly population in SPAIN
1.1 Introduction

The Mini-Mental State Examination (MMSE) and Montreal Cognitive 
Assessment (MoCA) are widely used to assess cognitive function.

Aging is associated with gradual cognitive decline (in 
memory, attention and executive functions), while domains such 
as crystallized intelligence may remain relatively stable. 

Cognitive decline begins in middle age but significant 
decline typically occurs after 70. 

WE CAN DELAY THE NORMAL AGING PROCESS



1. Successful aging
1.1

Exposure to stress can cause 
inflammation and damage to DNA 
in cells, which in turn can accelerate 
aging.

Eating ultra-processed foods can 
speed up the aging of our cells.

Activity combats some of the 
neurological and psychological 
changes of aging

1.1 Introduction



1. Successful aging
1.2 Associated neuroanatomical and neurophysiological changes

Cognitive decline parameter: 
 loss of  brain weight and volume
 decreased cortical thickness
 global atrophy and increased size of  sulci and fissures

Youngg

Elderly (80 years)
Baby Infant 20 years 40 years 60 years



1. Successful aging
1.2 Associated neuroanatomical and neurophysiological changes

Leukoaraiosis is a radiological finding characterized by white 
matter hyperintensities (WMH) seen in neuroimaging, which 
indicates small vessel disease. It is linked with age-related cognitive 
decline and increased risk of  dementia.

Diffuse, confluent white matter abnormality (low density on 
CT, hyperintensity on T2-weighted or FLAIR MRI).



1. Successful aging
1.2 Associated neuroanatomical and neurophysiological changes

Neurodegeneration involves age-related brain changes that include loss of  synaptic density, neuronal loss and the 
accumulation of  proteins (e.g., amyloid-beta in Alzheimer’s disease). 

Neurodegenerative changes are more pronounced in those with dementia than in those with successful aging.

 There is some atrophy on the frontal 
cortex and superior temporal.
 There is less atrophy on the 
orbitofrontal, occipital and parietal 
cortices.

increasing atrophy of the temporal lobes with 
consecutive widening of the temporal horns 
(arrows) of the lateral ventricles.



1. Successful aging
1.2 Associated neuroanatomical and neurophysiological changes: neuroimaging

•MRI: normal aging shows cortical thinning, especially in the prefrontal cortex, and ventricular 
enlargement.

•fMRI: reduced activity in key cognitive networks such as 
the default mode network (DMN).

•PET: age-related reductions in glucose metabolism and 
amyloid deposits (if present) even in healthy older adults. 



1. Successful aging
1.2 Associated neuroanatomical and neurophysiological changes

• Dopamine: aging is associated with reduced dopamine receptor  
density, especially in the striatum, affecting motor control and 
executive function as well as motivation.

• Acetylcholine: reduction in cholinergic 
activity, especially in the basal forebrain, is 
common with age, leading to declines in 
attention and memory.

• GABA: decreased GABAergic activity 
is linked to impaired inhibitory control 
and cognitive slowing in aging.

Neurochemical Changes



1. Successful aging
1.3 Neuropsychology of  aging

Cognitive decline in aging is variable. 

 Processing speed and memory (especially 
episodic memory) decline.

- Intelligence tests (e.g. WAIS): Manipulative IQ 
decreases more than verbal IQ with aging (partial 
impairment of  visuospatial functions)

Preservation or even improvement of  linguistic 
functions (lexicon)

Lower memory performance (lower amount of  Ach):
AMD (age-related memory impairment)

Worse performance on frontal lobe tasks Executive functions decline.

 Language skills and crystallized knowledge may remain intact.

 Cognitive reserve, or the brain’s resilience to neuropathological 
damage, plays a role in maintaining function despite aging.

 Cognitive slowing (leukoaraiosis) and parkinsonism (due to decreased dopamine) are observed.



2. Dementias: General aspects
2.1 Definition and diagnostic criteria
Dementia is a syndrome characterized by a decline in cognitive function severe enough to interfere with daily life and 
independence. 

Diagnostic criteria for dementia (DSM-V)

Memory impairment: impaired ability to learn new information or recall old 
information.
One or more of  the following:
Aphasia (language disturbance).
Apraxia (impaired ability to carry our motor activities despite intact motor 
function).
Disturbance in executive functioning (e.g., planning and sequencing).

The cognitive deficits result in functional impairment (social/ocupational).

The cognitive deficits do not occur exclusively during a delirium.

It is NOT due to other medical or psychiatric conditions.



2. Dementias: General aspects
2.2 Types of  Dementia

https://www.researchgate.net/publication/3
18434499_A_clinicopathological_approach_t
o_the_diagnosis_of_dementia

- Dementia classification
- AD as dual proteinopathy (AB fibrils)
- Risk factors
- Biomarkers
- Clinical syndromes
- Vascular dementia (clinical and biomarkers)
- Frontotemporal dementia (clinical and biomarkers)
- Lewy body dementia (a synucleinopathy) (clinical 
and biomarkers).
- Prion disease.



2. Dementias: General aspects
2.2 Types of  Dementia

Symptoms

 It typically affects individuals at a younger age.

 Frontotemporal dementia 
(FTD) is caused by a combination 
of genetic and environmental 
factors.
 It is characterized by 
changes in behavior, 
personality and language 
skills.

 Patients may may exhibit       
apathy or lack of motivation, 
inappropriate social behavior, 
impulsivity, repetitive behaviors, and 
difficulty with language 
comprehension or expression.

Specific markers that 
identify primary 
tauopathies or TDP-43 
proteinopathies are still 
lacking.

 Greater attention has been paid to non-specific markers 
of neurodegeneration. In particular, multiple studies of 
neurofilament light chains have highlighted its importance 
as a diagnostic, prognostic and staging marker of FTD.

Frontotemporal Dementia



2. Dementias: General aspects
2.2 Types of  Dementia

Lewy Body Dementia
 Lewy body dementia is caused by clumps of 

proteins known as Lewy bodies, which appear in 
the nerve cells of the brain. 

 Lewy bodies are named after FH Lewy, the 
German doctor who first identified them.

 Thinking problems similar to those of    
Alzheimer’s disease occur.

 These may include confusion, poor attention, 
visual-spatial problems, memory loss, and 
trouble sleeping. 

 People with Lewy body dementia can have 
rapid eye movement (REM) sleep behavior 
disorder.

 Typical age at diagnosis is 50 or older.



2. Dementias: General aspects
2.2 Types of  Dementia

 Vascular dementia is caused by a reduced 
flow of blood to the brain.
 Reduced blood flow kill brain cells

 Symptoms include problems with memory 
and focus, confusion, changes in personality 
and behavior, loss of speech and language skills, 
and sometimes physical symptoms such as 
weakness or tremors. 

 Vascular dementia tends to get worse over 
time.

 The typical age of diagnosis is over 65 years.

Vascular Dementia



2. Dementias: General aspects
2.2 Types of  Dementia

With Alzheimer’s disease, the realization that something is 
wrong often comes gradually to the person and their family. 
Indicators include:

• Memory loss that disrupts daily life.
• Poor judgment leading to bad decisions.
• Loss of spontaneity and sense of initiative.
• Losing track of dates or not knowing current location.
• Taking longer to complete normal daily tasks.
• Repeating questions or forgetting recently learned 
information.
• Trouble handling money and paying bills.
• Challenges in planning or solving problems.
• Wandering and getting lost.
• Losing things or misplacing them in odd places.
• Difficulty completing tasks such as bathing.
• Mood and personality changes.
• Increased anxiety and/or aggression.

Alzheimer´s Disease



2. Dementias: General aspects
2.3 Diagnostic Tests

3. Specific Testing (based on
specific case information).

1.General Evaluation: initial assessments

2. Paraclinical Testing

Clinical history

General and neurological exploration

Cognitive screening (Mini-Mental, IMC, MMSE, MoCA)

Neuroimaging (MRI, CT)

Blood and urine tests

Psychological testing 

Neurospychological tests (Wechsler Memory Scale for 
memory and Clock Drawing Test for visuospatial deficits

Drug testing



2. Dementias: General aspects
2.4 Differential Diagnosis

• Benign Memory Loss typical of Senescence, which is non-progressive memory loss 
associated with normal aging that does not interfere significantly with daily function. 

• Diffuse Brain Syndrome, which is characterized by 
global cognitive decline, including attention, and is often 
seen in metabolic or toxic encephalopathies.
 Confusion or delirium.

• Focal Brain Syndrome, which is characterized by cognitive 
impairments restricted to specific areas (e.g., Broca’s aphasia in 
stroke).
 Amnesia, dysphasia or aphasia.

• Psychiatric Disorders (pseudodementia), in which
cognitive impairment is reversible via treatment of the 
mood disorder.
 Depression, schizophrenia



2. Dementias: General aspects
2.4 Differential Diagnosis



3. Alzheimer’s Disease
3.1 Introduction and Diagnostic criteria

Alzheimer’s disease (AD) is the most common form 
of  dementia.
 It is characterized by a progressive loss of  
memory, language and cognitive function. 
 It is also characterized by changes in behavior, 

personality, judgment and daily activities.
 It is the most common cause of  dementia in 

people over 65.
 Risk factors include age, family history of  

dementia, and Down syndrome.

Diagnosis is based on clinical criteria (memory impairment plus 
at least one other cognitive domain) and confirmed through 
biomarkers (e.g., amyloid plaques on PET scans and 
cerebrospinal fluid analysis).

The 2024 revised criteria are founded on several core 
principles:
 Alzheimer’s disease is defined as a biological 

process that is first detectable by abnormal 
biomarkers of its defining neuropathologic features 
(amyloid-β plaques and tau neurofibrillary tangles) 
when an individual is asymptomatic. 

 The disease progresses biologically during the 
preclinical period; then, when a sufficient 
pathological burden is reached, symptoms appear 
and then progress.

 The entire course of disease may span up to 30 
years.



3. Alzheimer’s Disease
3.1 Introduction and Diagnostic Criteria

NfL = neurofilament light chain
MTBR = microtubule-binding region
FDG = fluorodeoxyglucose

Abnormality on specific Core 1 
biomarkers is sufficient to diagnose AD



3. Alzheimer’s Disease
3.1 Introduction and Diagnostic Criteria



3. Alzheimer’s Disease
3.1 Introduction and Diagnostic Criteria



3. Alzheimer’s Disease
3.2 Epidemiological data

The European Alzheimer’s Disease Consortium (EADC) estimates that 7.8 
million Europeans were living with AD in 2022.

In Europe, Alzheimer’s disease affects approximately 6-8% of  
people aged 65 and older, with prevalence rising to 30% in those 

over 85. 



3. Alzheimer’s Disease

Improvement in healthcare  longer life expectancy
and better living conditions.

More elderly people= More dementia?

3.2 Epidemiological data



3. Alzheimer’s Disease

Sociodemographic impact on Alzheimer’s disease

3.2 Epidemiological data



3. Alzheimer’s Disease
3.3 Neuropathological characteristics: macroscopic



3. Alzheimer’s Disease
3.3 Neuropathological characteristics: microscopic

• Amyloid Plaques and Senile Plaques: accumulation of beta-amyloid 
peptides in the brain forms plaques, thus contributing to neurotoxicity. 
Plaques are initially seen in the neocortex and hippocampus but spread 
to other areas as the disease progresses.

https://youtu.be/zTd0-A5yDZI?si=Ee_Kke6jNDyyziGr

Inside Alzheimer’s disease (4 min): AB amyloid and Tau

• Neurofibrillary Tangles: intracellular accumulations of 
hyperphosphorylated tau protein disrupt the cytoskeleton of neurons, 
causing cell death. Tangles spread from the entorhinal cortex to the 
neocortex as the disease advances. 



3. Alzheimer’s Disease
3.3 Neuropathological characteristics: microscopic

 Plaque are insoluble deposits of  a peptide called amyloid beta (Aβ amyloid).
 It is formed when amyloid precursor protein  is sequentially cleaved by 2 

enzymes (beta and gamma secretase) to create other molecules that may play a 
role in the disease  Aβ is the main culprit.

 Aβ clumps together and forms soluble oligomers.
 Some oligomers aggregate into large insoluble fibrils that deposit in the brain 

as plaque.
 These weaken communication and plasticity at synapses.
 Aβ induces neuronal death and damage (also mediated by TAU, a component 

of  tangles).
 TAU stabilizes microtubules to carry  molecules around the axon  in AD, 

TAU dissociates, becomes abnormal (TAU deposits) and kill the neurons.
 Misfolded TAU proteins can spread into healthy neurons to spread the 

pathology.
 Microglia take out Aβ but also become activated to induce inflammation

 Induce cytokine release
 Remove synapses by phagocytosis



3. Alzheimer’s Disease
3.4 Genetic factors

Alzheimer’s disease is associated with mutations on chromosomes 1, 14, 19 and 21 (familial AD).
 Chromosomes 1,14,21 have been associated with early-onset AD.
 The APOE ε4 allele on chromosome 19 increases vulnerability to sporadic AD (usually late-onset).
 Those who inherit one copy of  APOE-e4 from their mother or father have an increased risk of  

developing AD.



3. Alzheimer’s Disease
3.4 Genetic factors



3. Alzheimer’s Disease
3.5 Structural and functional 
neuroimaging studies 

• PET detects amyloid-beta deposits and tau pathology,  
which indicates reduced glucose metabolism in AD-
affected areas.

• SPECT shows reduced blood flow in the temporoparietal  
regions in AD patients.

• MRI reveals cortical atrophy, especially in the hippocampus 
and medial temporal lobe.

Aβ PET



3. Alzheimer’s Disease
3.6 Clinical and Neurochemical Aspects

Clinical (Neuropsychology): 
 AD presents as an amnestic, apractic, aphasic and 
agnosic syndrome.

 Tests include the Boston Naming Test for language, the Rey 
Auditory Verbal Learning Test for memory, and the Trail 
Making Test for executive function.



3. Alzheimer’s Disease
3.6 Clinical and Neurochemical Aspects

Characteristics Testing

Initial screening for dementia

Memory (amnesia)

Language (aphasia)

Movement following orders (apraxia)

Perception difficulties (agnosia)

Personality, behavior and routine changes

Folstein’s Mini-Mental State Examination

Verbal memory, short-term 
memory, and long-term memory 

Verbal fluency, reading, writing 
and repetition, etc.

Masked figures, clock test, famous face 
recognition

Ideomotor praxias of  imitation, symbolic, 
ideational and dressing

Sleeping, irritability, aggression, affective alterations, 
disorientation, social inhibition, hyperactivity, etc.



3. Alzheimer’s Disease
3.6 Clinical and Neurochemical Aspects

Preclinical Alzheimer’s Disease (Early Stage)
• Symptoms: no noticeable symptoms of  memory loss or cognitive 
decline.
• Neurological Changes: the disease process begins years before 
symptoms appear and is characterized by the accumulation of  amyloid 
beta (Aβ) plaques and tau tangles in the brain.
• Detection: abnormal biomarkers (e.g., imaging, cerebrospinal fluid 
analysis) can indicate Alzheimer’s disease before symptoms become 
manifest.
• Duration: this stage can last for many years, and sometimes even 
decades.

Mild Cognitive Impairment (MCI) due to Alzheimer’s Disease
• Symptoms: patients have mild memory problems and cognitive changes but can still 
carry out daily activities independently. They may experience occasional forgetfulness, 
difficulty in finding words, or trouble concentrating.
• Cognitive Changes: while some cognitive issues are observed, they do not yet 
interfere significantly with daily life. Not all people with MCI progress to Alzheimer’s 
disease but this stage often precedes it.
• Neurological Changes: the buildup of  plaque and tangles in the brain is more 
significant and begins to affect areas that control memory and learning.
• Duration varies but symptoms may persist for several years before progressing.

Mild (Early) Alzheimer’s Disease
• Symptoms: clear memory problems, such as forgetting recent 
events, repeating questions, and misplacing items. Difficulty in 
managing finances, planning, or organizing becomes noticeable.
• Cognitive and Behavioral Changes: mild confusion, trouble 
with familiar tasks, changes in mood, and withdrawal from social 
activities may occur.
• Neurological Changes: damage spreads in areas of  the brain 
involved in memory, thinking, and planning.
• Duration: this stage can last for 2 to 4 years, though it varies 
between individuals.



3. Alzheimer’s Disease
3.6 Clinical and Neurochemical Aspects

Moderate (Middle) Alzheimer’s Disease
• Symptoms: memory loss worsens, confusion increases, and difficulty 
in performing daily tasks becomes more pronounced. The patient may 
need assistance with complex tasks such as dressing, cooking or 
managing medications. Personality and behavioral changes (e.g., 
irritability, aggression, or depression) are more evident.
• Cognitive Decline: greater difficulty is observed with language, 
problem-solving and spatial awareness. The patient may struggle to 
remember their own personal history or get lost in familiar places.
• Neurological Changes: plaques and tangles spread to areas of  the 
brain involved in sensory processing, reasoning and language.
• Duration: this stage typically lasts for 2 to 10 years, depending on 
individual factors.

Severe (Late) Alzheimer’s Disease
• Symptoms: the patient loses the ability to communicate coherently, 
recognize loved ones, and to carry out any daily activities without 
assistance. They may require full-time care and experience significant 
physical deterioration, including difficulty swallowing, walking or 
controlling bodily functions.
• Cognitive Decline: the patient becomes completely dependent on 
others for care and experiences profound memory loss and confusion.
• Neurological Changes: damage affects almost the entire brain, 
leading to significant loss of  brain tissue and severe cognitive and 
physical impairments.
• Duration: this stage can last for several months to years.

End Stage Alzheimer’s Disease
• Symptoms: the patient is bedridden and completely dependent on caregivers for all aspects of  daily 
life. They may lose the ability to speak and swallow and are highly vulnerable to infections such as 
pneumonia.
• Cognitive Decline: cognitive and physical decline are almost complete.
• Neurological Changes: extreme shrinkage of  the brain is observed due to widespread neuron loss.
• Duration: this stage often lasts between a few months and several years. The disease is fatal, and 
death usually occurs due to complications.



3. Alzheimer’s Disease
3.6 Clinical and Neurochemical Aspects



3. Alzheimer’s Disease
3.6 Clinical and Neurochemical Aspects

Neurochemistry: 

 The cholinergic hypothesis is the earliest theory about the 
pathogenesis of AD.

 Acetylcholine (ACh) is an important excitatory 
neurotransmitter involved in learning, memory and other 
higher behaviors.

 The cholinergic hypothesis suggests that reduced 
acetylcholine activity leads to cognitive decline. 

 There is significant cholinergic loss, particularly from the 
basal nucleus of Meynert, with projections to the 
hippocampus and cortical areas. 



 The amyloid hypothesis states that 
the pathophysiology and clinical 
course of Alzheimer’s disease 
progresses as follows:

1. amyloid accumulation
2. neuroinflammation
3. tau accumulation
4. brain metabolism dysfunction
5. brain atrophy
6. cognitive decline (from mild 

cognitive impairment to dementia)

3. Alzheimer’s Disease
3.6 Clinical and Neurochemical Aspects

Neurochemistry: 



3. Alzheimer’s Disease
3.7 Treatment

• Pharmacological Treatments:
• Cholinesterase Inhibitors (donepezil, rivastigmine, galantamine) aim to boost 
acetylcholine levels in the brain.
• NMDA Receptor Antagonists (memantine) mitigate glutamatergic excitotoxicity.

• New Compounds Under Investigation:
• Anti-Amyloid Drugs: monoclonal antibodies such as aducanumab target amyloid 

plaques.
• Tau-Targeting Therapies aim to reduce the formation of neurofibrillary tangles.



3. Alzheimer’s Disease
3.7 Treatment

Clinical treatment 

Combination of:
- neuropsychological intervention (cognitive 

stimulation)
- pharmacological treatment to stimulate 

cognitive function
- pharmacological treatment to target 

behavioral symptomatology
- Support for family or caregivers

Are there any other treatments to target amyloid and tau plaques?



3. Alzheimer’s Disease
3.7 Treatment
Cholinesterase inhibitors (Aricept®, Exelon®, Razadyne®)

** Donepezil (Aricept®) has been approved to treat all stages of Alzheimer’s 
disease. 

 This drug selectively and reversibly inhibits the acetylcholinesterase 
enzyme, which normally breaks down acetylcholine. The main pharmacological 
actions of the drug are believed to occur as the result of this enzyme inhibition, 
which enhances cholinergic transmission, which in turn relieves the symptoms of 
Alzheimer’s Disease.

Donepezil and galantamine were approved through European mutual recognition procedures in 1997 (2011 
in the Netherlands) and 2000, respectively; rivastigmine and memantine were approved through the 
centralized procedures of the European Medicines Agency (EMA) in 1998 and 2002, respectively..

Medications are approved by: 
 The European Medicines Agency (EMA)
 The U.S. Food and Drug Administration (FDA)

**Galantamine (Razadyne®) has been approved for mild-to-moderate stages of 
Alzheimer’s disease. 

 This drug is a cholinesterase inhibitor with a dual mechanism of 
action. It is a reversible inhibitor of acetylcholine esterase that enhances the 
intrinsic action of acetylcholine on nicotinic receptors, leading to increased 
cholinergic neurotransmission in the CNS.



3. Alzheimer’s Disease
3.7 Treatment

On 22 August 2024 the UK’s Medicines and Healthcare products Regulatory Agency (MHRA) announced 
the approval of lecanemab (monoclonal antibody) for the treatment of early Alzheimer’s disease (mild 
cognitive impairment and mild dementia).

 This drug selectively binds to the highly neurotoxic Aβ protofibrils and is thought to reduce 
Aβ protofibrils and amyloid plaques (Aβ plaques) in the brain.

On 3 July 2024 the U.S. FDA approved the use of donanemab (similar to lecanemab), a ground-
breaking new treatment for early Alzheimer’s disease.

On 25 July 2024 Leqembi (lecanemab) was not approved for use by EMA  this decision is                                                       
currently being reevaluated.



What can we do as psychologists? Neuropsychobiology

https://youtu.be/8MhAn54w6t8?si=WXIM1FAwzZMp50RK

Hat’s story: living with Alzheimer’s disease (3:30 min)  research?

https://youtu.be/L_DQJH8EJ4Q?si=IToZQgV3Vy3FBBoD

5:03 / 6:07

Susan’s Story | Alzheimer's Disease (6 min)  Neuropsychology support/ Emotional support

https://youtu.be/L_DQJH8EJ4Q?si=5UOiD45Gmuz4D1EV

https://www.youtube.com/channel/UCwmhs7QmTCiav98KHONHlFw
https://www.youtube.com/watch?v=yoDiP0YXxnU


InnovationMagnetoelectric 
nanoparticles (MENPs)
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