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‘Worried well’?

Condition X?

Something else?



The “dementia time bomb”

Alzheimer’s Disease International, 2013, Policy Brief for Heads of Government: The Global Impact of Dementia 2013-2050

.



Dementia prevalence in England

~670,000 people with 

dementia in 2011 

(rather than the 

estimated 884,000) 

Substantial variation 

by age and time

CFAS, Cognitive Function and Ageing Study

Source: Matthews et al. Lancet. 2013;382(9902):1405-1412. doi:10.1016/S0140-6736(13)61570-6.



Dementia risk factors - modifiable

Barnes, D.E., & Yaffe, K. (2011). Lancet Neurology



Underlying processes – stroke



Stroke and Dementia
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11,129 articles screened!

Medline, PsychINFO and 
Embase

HOW DID WE DO 
IT? 

Backward and forward 
citation searches

Two independent reviewers

36 studies prevalent stroke 
(1.9 million participants)

12 studies incident stroke (1.3 
million participants)



Meta-analysis of hazard ratios of prevalent stroke compared with no prevalent stroke on incident all-cause dementia 



Meta-analysis of risk ratios of incident stroke compared with no incident stroke on incident all-cause dementia



Interpretation

• Significant heterogeneity (stronger association in men)

• Stroke is a strong potentially modifiable risk factor for dementia

• Not accounted for by other vascular risk factors

• Stronger association for incident stroke suggests time since stroke 
may be important

• Stroke characteristics and potential effect modifiers such as 
education, ethnicity and genetics warrant further investigation



Underlying processes – Alzheimer’s disease

Source: http://imgkid.com/beta-amyloid-plaques-in-alzheimers-disease.shtml



Underlying processes – Alzheimer’s disease

Severe atrophy of the hippocampus (labelled in red) in the AD patient

Source: Teipel et al., Lancet Neurol 2015;14:1037-53

.



Underlying processes – Alzheimer’s disease

Positron emission tomography (PET) and single photon emission 

tomography (SPECT) scanning allow scientists to visualize brain activity 

during cognitive tasks such as memorizing, recalling, speaking, reading, 

and learning. 



Classification of dementia reconsidered

Viswanathan, A., Rocca, W. A., & Tzourio, C. (2009). Vascular risk factors and dementia: how to move forward? 

Neurology, 72(4), 368-374. 



Interaction of stroke and Alzheimer’s disease

Dementia

Stroke

Both stroke and AD can be 
asymptomatic

Dementia is more likely with 
multiple additive pathologies

Stroke may trigger a cascade 
leading to AD development 

(ischemia?)

Amyloid deposition in blood 
vessels may predispose to 

haemorrhagic stroke

Alzheimer’s 
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UK Biobank

502,536

217,499

196,530

285,037 aged <60

20,969 with no 
genetic information

147 with prevalent 
dementia

196,383



Polygenic risk score

Manhattan plot of stage 1 GWAS for AD
(Lambert et al., 2013, Nature Genetics)

Low Intermediate High

249,273 genetic variants



Healthy lifestyle score

No current 
smoking

Regular physical 
activity

Moderate alcohol 
consumption

Healthy diet 

Weighted and standardized (0 to 100)

Favorable, intermediate and unfavorable



Dementia cases

primary/secondary 
diagnosis from hospital 

records

underlying/contributory 
cause of death from a 

death register

8 years of follow-up 
(median)

1,769 dementia cases



Reference

HR (95% CI)

Low

37%
1.37 (1.20-1.58)

Intermediate

91%
1.91 (1.64-2.23)

High

Risk of dementia according to genetic risk

Cox proportional hazards regression model adjusted for age, sex, education, socioeconomic status, 
relatedness, number of alleles included in the polygenic risk score and first 20 principal components of 
ancestry



Reference

HR (95% CI)

Favorable

17%
1.17 (1.04-1.31)

Intermediate

35%
1.35 (1.15-1.58)

Unfavorable

Risk of dementia according to lifestyle

Cox proportional hazards regression models adjusted for age, sex, education, socioeconomic status, 
relatedness, and first 20 principal components of ancestry



Risk of dementia according to genetic and lifestyle risk

High genetic risk + unfavorable
lifestyle = nearly 3x higher 

dementia risk



Does stroke mediate the lifestyle + genetics story?

DementiaStroke

Genetics

Lifestyle

Dementia

Stroke

Genetics

Lifestyle

YES

NO



Does stroke mediate the lifestyle + genetics story? No



Which features?

Variable importance by machine learning 
method heat map



PREDICTOR SELECTION EXAMPLE
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Predictors of dementia status in the Aging, Demographics and Memory Study

Bootstrap 
inclusion 
frequency

N patients: 807     N variables: 43     
Approach: Bootstrapped multivariable fractional polynomial regression (1,000 reps), backwards selection



Conclusions

• Stroke is a strong independent and potentially modifiable risk factor

• Importance of AD pathology often overplayed, most dementias 
reflect mixed underlying pathology

• Stroke also a useful predictor of dementia status

• New approaches (e.g. polygenic risk scores and machine learning) 
provide new insights



@DrDJLlewellyn

www.decodedementia.com

https://www.decodedementia.com/
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