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Overview

• Cognition

• Some changes in normal ageing

• Subjective cognitive decline (SCD)

• Mild cognitive impairment (MCI)

• Dementia

• An overview of potentially modifiable risk factors

• Concept of cognitive reserve



Cognitive 
Domains-

DSM5

How we measure cognition – cognitive domains 



How we measure cognition – crystallised 
versus fluid intelligence

Fluid intelligence

• cognitive abilities that do not 
depend on what you know. 

• Speed and efficiency of solving 
novel problems. 

• Remembering new information

• Speed of processing new 
information. 

• (visuospatial ability, episodic 
memory, processing speed)

Crystalised intelligence

• cognitive abilities that depend 
critically on what you know.

• Professional knowledge

• World knowledge/facts

• Vocabulary

• Semantic memory

• ‘experience’



G – most cognitive performance inter-related

• Overall cognitive performance (G) – best single predictor of 

• Job performance

• Economic success

• Health during the lifespan

• Longevity

• ‘Cognitive ability allows us to deal with complexity – 

• Navigating society is a complex task. (Gottfried, 1997)



Normal ageing?



Paradoxical Trend for Improvement in Mental Health with Aging: A Community-Based Study of 1,546 
Adults Aged 21–100 Years. J Clin Psychiatry. 2016 Aug; 77(8): e1019–e1025  Michael L. Thomas, et al

Mental Health and ‘Happiness’ in later life

https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=27561149


Trajectories of Big Five Personality Traits: 
A Coordinated Analysis of 16 Longitudinal Samples

N=60,000 people, 16 studies

Extraversion (declined)

Openness (declined)

Conscientiousness (declined)

Agreeableness (? Improves)

Neuroticism increases (on non linear 
model)

Much heterogeneity and challenges 
of measurement

Graham et al, 2020 E. J. Personality



Damian, (2019). Sixteen going on sixty-six: A longitudinal study of 
personality stability and change across 50 years. J. Personality & Social Psych, 117(3), 

674–695.

USA n=1760 50 year follow up

Cross sectional validation 2013 
(measurement)

20-60% showed variance in each 
characteristic. Also showed stability.

Clear differences between older and younger 
adults 



Cognitive trajectories in normal ageing (n=5000 + 1600) 

Salthouse, T. A. (2019). Trajectories of normal cognitive aging. Psychology and aging, 34(1), 17.



Cognitive trajectories in normal ageing (and 
dementia risk by age)



‘abnormal’ ageing. 
neurodegeneration 
and dementia

GBD estimates -  57·4 million 2019,  83·2 million 2030, 116·0 million in 2040, 152·8 million 2050

By age (2050), aged 40–69 years (0.5% men/0.6% women), 70–84 years (6·5% m/8.5% w), aged 
85+ 23·5% M/30.5% w.) GBD 2019 Dementia Forecasting Collaborators



Worldwide projections dementia prevalence GBD

Nichols, E., et al (2022). Lancet Public Health, 7(2), e105-e125.



Dementia (Major Neurocognitive Disorder)
- DSM 5 Criteria 

✓ Evidence of significant cognitive decline from a previous level of

performance in one or more cognitive domains:

- Learning and memory

- Language

- Executive function

- Complex attention 

- Perceptual-motor

- Social cognition

✓The cognitive deficits interfere with independence in everyday activities

✓The cognitive deficits do not occur exclusively in the context of a delirium

✓The cognitive deficits are not better explained by another mental disorder 
(eg, major depressive disorder, schizophrenia)



DSM 5 Classification (APA, 2013)
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Mild

Cognitive 
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ADL normal,

Cognitive 

decline 
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Impaired ADL

Need for support

Spectrum of cognitive decline
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Disorder

Major 

Neurocognitive 

Disorder



Subjective cognitive decline SCD
‘I have memory problems doctor’



Is subjective cognitive decline important?
• Population-based studies- 50%-

80% of 70+ with normal range 
cognitive testing report 
perceived cognitive decline 
when asked.

• All ages, meta analysis – 4 years 
follow-up 14% dementia, 27% 
MCI

• PM studies aged 60+ - 
association of SCD and 
amyloid/tau burden.

• On average, dementia occurs 10 
years after onset SCD 
(longitudinal data)

Jessen F, et al. Arch Gen Psychiatry 2010; 67: 414–22., van Harten Neurology 2018; 91: e300–12
Mitchell A,. Acta Psychiatr Scand 2014; 130: 439–51. meta-analysis, Verlinden VJA, Alzheimers Dement 2016; 12: 144–53.

Kaplan-Meier curves reflecting the risk of MCI
and dementia, stratified by age groups and trajectories of SCD
(n = 5661) Liew, (2020). Alzheimer's res & therapy, 12(1), 1-12.



Progression (in those later with AD)

Rabin, Annu. Rev. Clin. Psychol. 2017. 13:369–96



SCD plus – those at potentially higher risk

• Subjective decline in memory over 
other cognitive domains

• Onset of SCD within the past 5 
years

• Onset of SCD at 60 years and older
• Concern (worry) associated with 

SCD
• Persistence of SCD over time*
• Confirmation of cognitive decline 

by an observer
• APOE4 allele
• Biomarkers for AD

Jessen F, Alzheimers Dement 2014; 10: 844–52 SCD criteria



Mild Cognitive Impairment (MCI)



Petersen Criteria for MCI
(Amnestic MCI)

• 5 criteria - most widely applied classification for MCI

• References: Petersen et al. (1999, 2001)

• 1) Memory complaints
• Self, informant or health care provider

• Concerned about vs. detected on questionnaire 

• 2) Minimal or no functional impairment of usual ADLs 

• 3) Normal general cognitive function 

• 4) Abnormal memory test performance 
• relative to age norms, but considering est. baseline level

• 5) Does not meet criteria for clinical Dx of dementia



Various other criteria e.g. ICD/DSM/IWG

ICD-11

• mild impairment in one or more cognitive domains relative to that 
expected given age and general premorbid cognitive functioning, 
decline from the individual’s previous level of functioning. 

• report from the patient, informant, or clinical observation, 
accompanied by objective evidence of impairment by quantified 
clinical assessment or standardized cognitive testing. 

• Cognitive impairment is not severe enough to significantly interfere 
with an individual’s ability to perform activities related to personal, 
family, social, educational, and/or occupational functioning or other 
important functional areas.

•  Cognitive impairment is not attributable to normal aging and may be 
static, progressive, or may resolve or improve depending on 
underlying cause or treatment. 

• Cognitive impairment may be attributable to an underlying acquired 
disease of the nervous system, a trauma, an infection or other disease 
process affecting the brain, use of specific substances or medications, 
nutritional deficiency or exposure to toxins, or the etiology may be 
undetermined. T

• he impairment is not due to current substance intoxication or 
withdrawal.

DSM-5 minor neurocognitive disorder

• . modest cognitive decline from previous level of performance in one 
or more cognitive domains (complex attention, executive function, 
learning and memory, language, perceptual–motor, or social 
cognition) based on

• : 1. Concern of individual, knowledgeable informant, or clinician re 
mild decline in cognitive function; and 

• 2. modest impairment in cognitive performance, preferably 
documented by standardized neuropsychological testing or, in its 
absence, another quantified clinical assessment. 

• B. The cognitive deficits do not interfere with capacity for 
independence in everyday activities (complex instrumental activities 
of daily living such as paying bills or managing medications are 
preserved, but greater effort, compensatory strategies, or 
accommodation may be required). 

• C. The cognitive deficits do not occur exclusively in the context of a 
delirium. 

• D. The cognitive deficits are not better explained by another mental 
disorder (eg  major depressive disorder or schizophrenia).



MCI



IMPORTANCE of MCI 
• Amnestic MCI – 12-15% a year progress to dementia

• May reverse or not progress

• NB DSM-5 criteria assume this is AD and will progress (preclinical AD)

• Consider follow up, and if no progression discharge

• Higher risk of progression if multi domain

• Consider reversible causes –

• MCI secondary to a medical condition

• Depression/anxiety/drug effect ie anticholinergics



Need for normative values on cognitive tests – 
we have verbal learning/recall/category fluency for 
Tanzania and Nigeria



Degeneration and dementia subtypes



Neurodegeneration – amyloid cascade 
hypothesis of AD



Alzheimer’s disease – progresses for many 
years before memory is impaired. 



DSM5 vascular cognitive impairment 
(NB others inc VICCS/NINCDS-AIREN)
• A. Criteria are met for major or mild neurocognitive disorder.

• B Clinical features are consistent with a vascular etiology, 

Onset temporally related to one or more cerebrovascular events.

And/or

• Evidence for decline is prominent in complex attention (including 
processing speed) and frontal-executive function.

• C. Evidence of cerebrovascular disease from history, physical examination, 
and/or neuroimaging considered sufficient to account for the 
neurocognitive deficits.

• D.The symptoms are not better explained by another brain disease or 
systemic disorder

https://www.psychdb.com/cl/2-major-neurocog-disorder
https://www.psychdb.com/cl/3-mild-neurocog-disorder


Tauopathies • Spectrum of cognitive and movement disorders 
(much overlap/mixed pathology)

• Primary - Pick disease, corticobasal degeneration, 
progressive supranuclear palsy, argyrophilic grain 
disease. 

• Secondary – AD (most common)

• Environmental - chronic traumatic encephalopathy 

• geographically isolated -Guam-Parkinsonian-
dementia complex. 



Spectrum of pathologies resulting in FTD



Synucleinopathies

• Dementia with Lewy Bodies

• Parkinsons dementia 

• PSP etc

Calabresi, Cell Death & Disease vol. 14, 176 (2023)

https://www.nature.com/cddis


Most dementias are mixed – and this becomes more likely with increasing age. 
Pure VAD relatively uncommon and often overdiagnosed
AD and CVD have a bidirectional relationship and worsen each other.

Frisoni, G. B.et al . (2022). The probabilistic model of Alzheimer disease: the amyloid hypothesis revised.
Nature Reviews Neuroscience, 23(1), 53-66. james & Bennet Annu. Rev. Public Health 2019. 40:65–84

Aβ and tau threshold, manifest cognitive 
impairment 50 years in a.dominant AD, 75 
years in APOE ε4-related sporadic AD and 85 
years in APOE ε4-unrelated sporadic AD. 



How to proceed (we can discuss cases this PM)

• Is there objective cognitive decline? (ensure culturally appropriate 
test used)

• Is there evidence of delirium? CAM positive? Attentional deficit? 
Sudden onset/fluctuating confusion/clouding of consciousness

• Is there evidence of depression? If in doubt, treat and reassess

• Is there functional impairment?

• Have other causes been excluded? (check bloods, HIV, CT brain)

• (usually 6 months duration, though no longer in DSM)

• Think about ‘subtype’ as may affect trajectory and management



The concept of cognitive reserve



Ageing and 
neurodegeneration



Borenstein and Mortimer incidence of AD 2016 – 
everyone has their own trajectory but some 
escape it

• Neurodegeneration

• Vascular damage

• Oxidative stress

• Inflammation

• Brain resilience

• (genetic risk etc)



The Religious Orders (Nun Study)

• No good relationship between 
presence of dementia in life, and 
AD (amyloid plaques/tangles) 
burden at autopsy. 

• Protective effect of early 
linguistic ability/idea complexity

• Bilingualism



Cognitive reserve and AD pathology (Stern, 2012)



Potentially modifiable risk factors and 
prevention



Changing incidence rates of dementia -UK



Lancet commission 2020

Up to 40% of dementias 
preventable

12 ‘potentially modifiable’ risk 
factors

Early –low education

Midlife – alcohol hearing 
impairment hypertension, TBI, 
obesity

Late life – depression, smoking, 

social isolation, inactivity, air 
pollution, diabetes



Summary of lancet commission findings on 
dementia prevention 2020



Distribution of modifiable factors with Class I recommendation throughout the course of life. 

Jin-Tai Yu et al. J Neurol Neurosurg Psychiatry 

2020;91:1201-1209

©2020 by BMJ Publishing Group Ltd



Summary
• There are some positives to normal cognitive ageing.

• SCD is common, identify and follow up those at higher risk

• MCI may be reversible, may progress. Consider follow-up, assertively 
identify and treat any exacerbating factors (depression/medications)

• Dementia is often mixed but most commonly AD and VAD (slides on 
subtypes added at end)

• Remember dementia is a terminal illness, think about psychosocial 
and carer support and safety (avoid antipsychotics if you can)

• Up to 40% of dementias may be preventable. 12 worldwide risk 
factors.



Diagnostic criteria for subtypes 
and diagnostic algorithms
Supplementary section



How to proceed
• Is there objective cognitive decline? (ensure culturally appropriate 

test used)

• Is there evidence of delirium? CAM positive? Attentional deficit? 
Sudden onset/fluctuating confusion/clouding of consciousness

• Is there evidence of depression? If in doubt, treat and reassess

• Is there functional impairment?

• Have other causes been excluded? (check bloods, CT brain)

• (usually 6 months duration, though no longer in DSM)

• Think about ‘subtype’ as may affect trajectory and management



49

AD or Non- AD Dementia



Dementia 
with Lewy 
Bodies (DLB)
McKeith et al 2017. 



DLB/PD assessment toolkit
https://research.ncl.ac.uk/diamondlewy/assessmenttoolkits/assessmenttoolkitvideo/





Frontotemporal Dementia

• Preferentially involves the frontal and temporal lobes.

• Symptoms depend on the region (lobe) involved: 
- 3 variants
- Behavioral Variant
- Primary Progressive Aphasia
- Semantic Dementia
Common pathological inclusions include: 
- hyperphosphrylated tau protein 
- TDP- 43 protein 



Neary et al , 1998.





Frascati Criteria for the diagnosis of HIV –
Associated Neurocognitive Disorder (HAND)



Clinical vs disease/specific classification (debate)

NIA/AA McKhann Criteria 2011
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