View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by UCL Discovery

Is education a demographic dividend? The role of cognitive reserve on dementia-related cognitive
decline: a comparison of six longitudinal studies of ageing

Dorina Cadar, Blossom C M Stephan, Carol Jagger, Nikhil Sharma, Carole Dufouil, Wendy P J den Elzen,
Jacobijn Gussekloo, Marja Aartsen, Martijn Huisman, Dorly Deeg, Boo Johansson, Nicole Kochan,
Simone Reppermund, Perminder Sachdev, Henry Brodaty, Scott M Hofer, Andrea M Piccinin, Graciela
Muniz-Terrera

MRC Unit for Lifelong Health and Ageing at UCL, London, UK (D Cadar PhD, N Sharma PhD, G Muniz-
Terrera PhD); Newcastle University, Newcastle upon Tyne, UK (B C M Stephan PhD, C Jagger PhD);
Inserm, Bordeaux, France (C Dufouil PhD); Leiden University Medical Centre, Leiden, Netherlands (W P
J den Elzen PhD, J Gussekloo PhD); VU University Medical Center, Amsterdam, Netherlands (M Aartsen
PhD, M Huisman PhD, D Deeg PhD); University of Gothenburg, Gothenburg, Sweden (B Johansson
PhD); University of New South Wales, Sydney, Australia (N Kochan PhD, S Reppermund PhD, P Sachdev
PhD, H Brodaty PhD); and University of Victoria, Victoria, Canada (S M Hofer PhD, A M Piccinin PhD)

Correspondence to:
Dr Dorina Cadar, MRC Unit for Lifelong Health and Ageing, University College London, London,
33 Bedford Place, London WC1B 5JU, UK

d.cadar@ucl.ac.uk

Abstract

Background Education, a marker for cognitive reserve, is thought to be associated with low risks of
dementia, but less is known about its association with cognitive decline in preclinical stages of
dementia. This study aimed to see whether higher education level could have a protective effect
against faster cognitive decline in preclinical stages of dementia and if this protection is consistent

across six different studies around the world.

Methods We assessed the association between education and change in Mini-Mental State
Examination (MMSE) in people who developed dementia during the study period before the time of
dementia diagnosis in six international studies of ageing: Newcastle 85+, UK; Three-City (3C), France;
Leiden 85+ and Longitudinal Aging Study Amsterdam (LASA), the Netherlands; Octogenarian Twins
(OCTO-Twin), Sweden; and Memory and Ageing Study (MAS), Australia. Using a coordinated analysis
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approach, we used multilevel models to investigate the role of education on change in MMSE
independently within each cohort, while controlling for common covariates such as age at baseline,
sex, and time to dementia diagnosis from study entry within each cohort. Each individual’s cognitive

scores were aligned according to distance (years) to dementia diagnosis.

Findings High levels of education (> 12 years) were associated with steeper linear rates of decline in
MMSE scores from the study entry to the time of dementia diagnosis in most cohorts—Three-City,
Leiden 85+, LASA, OCTO-Twin, and MAS. However, in one cohort (Newcastle 85+), higher education
was associated with a slow rate of decline in the preclinical stages of dementia (B=0-93, 95% Cl 0-09—
1-77) compared with lower education, suggesting perhaps a difference in the educational system
between the UK and the rest of Europe or Australia during the early 1990s. A random-effects meta-
analysis across data from all six studies showed a non-significant steeper cognitive decline with time

for those with higher education (B=—0-08, 95% Cl —0-17 to 0-003; see appendix for forest plot).

Interpretation This coordinated approach analysis revealed no consistent protection for people with
higher education in terms of lowering the rate of cognitive decline in the preclinical stages of

dementia, which is a major public health burden. This work only partly supports the cognitive reserve
hypothesis—ie, the clinical manifestation of dementia is delayed in people with higher education but

that a steeper decline occurs once a certain threshold has been reached.
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Appendix

Figure 1

Forest plot of the associations between education and rates of decline from study entry to the time of dementia

diagnosis (Education x Slope) in six international longitudinal studies of ageing

Study Country N
MAS Australia 27
Newicastle UK 69
Leiden Netherlands 76
OCTO Sweden 126 -
3 Cities France 423
LASA Netherlands 780
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