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This lecture will review the application of advanced imaging methods in the context of large population
studies for understanding the biological bases for individual variations in performance, behaviours and
disease risk. Several mature initiatives provide illustrations of this approach and highlight how advances in
automated quantitative image analyses can be coupled with traditional epidemiological analyses for open,
collaborative science (e.g., the Alzheimer’s Disease Neuroimaging Initiative, the Human Connectome
Project, UK Biobank). I will highlight how these developments are creating a new “imaging epidemiology”
for which samples are becoming large enough to support meaningful, data driven “discovery” science and
its replication. As a neuroscientist, I will focus on the ways in which UK Biobank and related initiatives are
catalysing a “step change” in the brain sciences. I also will explore some of the ways in which the nature of
the questions that can be asked, the time scale of the observations and the depth of phenotyping demand
that major research ethical challenges are re-addressed in more robust and creative ways. I am hopeful
that, as the benefits of this approach to science become more clear, and as the ethical issues are
addressed by increasingly inclusive groups, a broader social consensus for research may be achieved.
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