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            Abstract
Understanding the determinants of healthy mental ageing is a priority for society today1,2. So far, we know that intelligence differences show high stability from childhood to old age3,4 and there are estimates of the genetic contribution to intelligence at different ages5,6. However, attempts to discover whether genetic causes contribute to differences in cognitive ageing have been relatively uninformative7,8,9,10. Here we provide an estimate of the genetic and environmental contributions to stability and change in intelligence across most of the human lifetime. We used genome-wide single nucleotide polymorphism (SNP) data from 1,940 unrelated individuals whose intelligence was measured in childhood (age 11 years) and again in old age (age 65, 70 or 79 years)11,12. We use a statistical method that allows genetic (co)variance to be estimated from SNP data on unrelated individuals13,14,15,16,17. We estimate that causal genetic variants in linkage disequilibrium with common SNPs account for 0.24 of the variation in cognitive ability change from childhood to old age. Using bivariate analysis, we estimate a genetic correlation between intelligence at age 11 years and in old age of 0.62. These estimates, derived from rarely available data on lifetime cognitive measures, warrant the search for genetic causes of cognitive stability and change.
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        Editorial Summary
Influence of ageing and genetics on cognitive function
The ageing world population adds urgency to studying the causes of mental deterioration with age. The Scottish Mental Surveys of 1932 and 1947 subjected 11-year-old children to a well-validated test of general intelligence. Almost 2,000 of these individuals have been tested in subsequent years â€” and genome-wide single nucleotide polymorphism data collected â€” to provide a unique data set of lifetime cognitive measures. The data suggest that genetic factors underlie the differences in intelligence stability across the human lifespan. Estimates of the genetic contributions to cognitive stability and change in this cohort imply that a search for the genetic causes of lifetime cognitive change is worthwhile.
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