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Around 50 million people worldwide have dementia, with numbers rising due to increasing 

longevity, making it the major current global health and socioeconomic challenge.1 However 

declining incidence rates in several countries 2 have given hope that dementia may be prevented by 

changing lifestyle. There are many putative risks, including those in the Lancet Commission on 

dementia 3 where we calculated that nine factors may account for over one third of dementias. 

In the linked research paper, Larsson and colleagues report the findings of a Mendelian 

randomisation (MR) analysis aiming to clarify the causal association of lifestyle factors with 

Alzheimer’s disease (AD), the commonest form of dementia. The authors examined 24 

socioeconomic, dietary, lifestyle, health and inflammatory factors for which genetic association data 

was available. They found that genes which predisposed to increased time in education were clearly 

associated with reduced risk of AD. There was insufficient evidence for a causal link between other 

factors and AD. The authors did not evaluate the link to four other risk factors in our review;3 social 

isolation, depression, physical activity, or the factor with the largest contribution, hearing 

impairment,. 

Mendelian randomisation analyses add to observational evidence, improving the ability to 

understand if a possible risk factor causes an illness, but are not definitive.4 The idea is that, for 

example, those who have genes which predispose to higher intelligence are likely to be more 

intelligent that the rest of the population. So if those genes are not linked with increased possibility 

of the outcome, in this case AD, then contradictory findings must be due to confounding or reverse 

causation. There is no possibility of reverse causation in MR studies, as genes are present at birth, 

not caused by the illness. MR is predicated on the exclusion restriction, the assumption that the 

genes only affect the outcome through the causal factor it codes for but this is not always true.5 So, 

for example, educational attainment also protects against coronary heart disease and this is another 

possible pathway.6 

How to build cognitive reserve 
Larsson and colleagues found more education was associated with reduced chances of developing 

AD. A previous study linked the reduction in dementia prevalence over 12 years in the US to rising 

levels of education.7 Education is likely to play a role in dementia risk through building cognitive 

reserve, the label for having a more resilient brain, able to better withstand neuropathological 

damage; and increasing healthy behaviours, including that related to heart health. 

These findings on the protective effect of education further highlight the importance of provision 

and prolongation of children’s education in lower and middle income countries (LMICs) where equal 

access is lacking,8 9 potentially ameliorating the huge projected increase in people with dementia in 

LMICs.1 

It’s never too early and may never be too late 
While improving education should reduce dementia incidence in the whole population, some well-

educated individuals will still develop it. Larsson et al found suggestive evidence that university 

completion and higher intelligence also predicted lower dementia risk. Few young people will 

prolong their education to avoid dementia decades later, but people in mid-to-late life may want to 

take steps to reduce their risk. Further evidence is needed about whether cognitive reserve can be 

increased by late-life cognitive and social activity. 

Larsson and colleagues found no evidence that diet, exercise, the metabolic syndrome or its 

components affected AD risk; and found that smoking may be protective against dementia for a 

subgroup with a single genetic variant related to nicotinic acetylcholine genes. These findings may 
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suggest that any causal effect of cardiovascular factors mainly influence vascular and mixed 

dementias rather than Alzheimer’s dementia. However, cohorts used for these analyses may be 

unrepresentative as there is a healthy volunteer selection bias,10 so those who have higher cardio- 

metabolic risk factors are less likely to be included. Additionally, survivor bias may affect these 

results, meaning that those with highest genetic risk of cardiovascular disease are underrepresented 

in late-life. 

Ultimately, the strongest evidence for the role of modifiable risk factors comes from randomised 

controlled trials (RCTs). Larsson quotes an RCT of treating hypertension in people aged over 80 years 

old which was abandoned because of increased level of stroke and mortality in the control group.11 

This incomplete trial showed those with treated hypertension had a lower rate of incident dementia. 

Similarly, there was a small cognitive benefit of an intensive 2 year programme of cardiovascular risk 

management in the Finnish FINGER trial.12 RCT participants, like those in cohorts, are usually 

healthier than the average population, resulting in less possible effect of such interventions. Future 

trials of dementia prevention strategies, therefore, need to purposively target high risk people who 

would benefit most. 

  



4 
 

Competing interests 
We have read and understood the BMJ Group policy on declaration of interests and declare the 

following interests: None 

Copyright statement 
The Corresponding Author has the right to grant on behalf of all authors and does grant on behalf of 

all authors, a worldwide licence to the Publishers and its licensees in perpetuity, in all forms, formats 

and media (whether known now or created in the future), to i) publish, reproduce, distribute, display 

and store the Contribution, ii) translate the Contribution into other languages, create adaptations, 

reprints, include within collections and create summaries, extracts and/or, abstracts of the 

Contribution, iii) create any other derivative work(s) based on the Contribution, iv) to exploit all 

subsidiary rights in the Contribution, v) the inclusion of electronic links from the Contribution to 

third party material where-ever it may be located; and, vi) licence any third party to do any or all of 

the above. 

  



5 
 

References 
1. Prince M, Wimo A, Guerchet M, et al. World Alzheimer Report 2015. The Global Impact of 

Dementia: An Analysis of Prevalence, Incidence, Cost and Trends. London: Alzheimer's 
Disease International, 2015. 

2. Wu Y-T, Beiser AS, Breteler MM, et al. The changing prevalence and incidence of dementia over 
time [mdash] current evidence. Nature Reviews Neurology 2017. 

3. Livingston G, Sommerlad A, Orgeta V, et al. Dementia prevention, intervention, and care. The 
Lancet 2017. 

4. Paternoster L, Tilling K, Davey Smith G. Genetic epidemiology and Mendelian randomization for 
informing disease therapeutics: Conceptual and methodological challenges. PLoS Genet 
2017;13(10):e1006944. 

5. VanderWeele TJ, Tchetgen Tchetgen EJ, Cornelis M, et al. Methodological challenges in mendelian 
randomization. Epidemiology 2014;25(3):427-35. 

6. Tillmann T, Vaucher J, Okbay A, et al. Education and coronary heart disease: mendelian 
randomisation study. BMJ 2017;358:j3542. 

7. Langa KM, Larson EB, Crimmins EM, et al. A Comparison of the Prevalence of Dementia in the 
United States in 2000 and 2012. JAMA Internal Medicine 2016. 

8. Spaull N. Poverty & privilege: Primary school inequality in South Africa. International Journal of 
Educational Development 2013;33(5):436-47. 

9. Agrawal T. Educational inequality in rural and urban India. International Journal of Educational 
Development 2014;34:11-19. 

10. Fry A, Littlejohns TJ, Sudlow C, et al. Comparison of Sociodemographic and Health-Related 
Characteristics of UK Biobank Participants With Those of the General Population. American 
journal of epidemiology 2017;186(9):1026-34. 

11. Peters R, Beckett N, Forette F, et al. Incident dementia and blood pressure lowering in the 
Hypertension in the Very Elderly Trial cognitive function assessment (HYVET-COG): a double-
blind, placebo controlled trial. Lancet Neurol 2008;7(8):683-89. 

12. Ngandu T, Lehtisalo J, Solomon A, et al. A 2 year multidomain intervention of diet, exercise, 
cognitive training, and vascular risk monitoring versus control to prevent cognitive decline in 
at-risk elderly people (FINGER): a randomised controlled trial. The Lancet 
2015;385(9984):2255-63. 

 


