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Guiding Propositions
. Lifespan changes in behaviour need to be understood as interactions

among mechanisms related to maturation, learning, and senescence

ll.  The exploration of age-graded differences in plasticity is a powerful tool

for identifying mechanisms of development

lll. Lifespan theory and methodology needs to integrate evidence across

domains of functioning, timescales, and levels of analysis

=> This integration requires formal theory and computational methods

Lindenberger, Li, Lovdén, & Schmiedek, 2007



Integration Across Time: Within-person Trial-to-trial Variability

Precedes and Predicts Cognitive Decline in Old and Very Old Age
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Lovdén, Li, Shing, & Lindenberger, 2007



Cognitive Load of Walking

Learning of Word Lists While Walking: Costs Compared to Sitting

Percent Loss
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Lindenberger, Marsiske, & Baltes, 2000




Behaviour: Mean Trends in Cognitive Performance
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Individual Differences in Change Increase with Age
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Brain Structure: Changes in Volume
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Brain Structure: Changes in Volume
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Chemistry: Extrastriatal Age Differences in Dopamine
Binding (D,): Estimated Percent Loss per Decade (20—80+)

Kaasinen et Inoue et al.
al. (2001) (2001)

Frontal 11% 4%
Temporal 10% 12%
Parietal ~  -—- 13%
Occipital - 12%
HC 10% 12%
Amygdala %

Thalamus 5% 5%



A Lifespan View on Cognitive Ageing

Cognitive ageing comes with profound changes in behaviour and
brain chemistry, anatomy, and function

At all three levels, people vary substantially in age-related
decline

Formal theories of cognitive ageing linking these levels need to
capture both mean trends and heterogeneity



Questioning the State of the Art in Cognitive Ageing Research



We have analyzed and understood the fundamental limitations of
cross-sectional designs.

But how often do we collect multivariate, multi-level longitudinal data?



In theory, we take a multivariate view on neural activity.

But how multivariate are our analyses of functional brain imaging data?



We like to use the word, dynamic, when conceptualizing the
development of brain and behaviour.

But how often do we try to capture the dynamic properties of
variability and change?



We conceptualize development in terms of levels of analysis.

But how good are we at measuring each of these levels and
interconnecting them?



We emphasize the need for statistical and computational modeling.

But how often do researchers in cognitive ageing use models to
parameterize and test theories?



An Agenda for Cognitive Ageing Research

launch longitudinal studies that investigate changes in brain
chemistry, structure, function, and behaviour

strengthen multivariate approaches to the analysis of functional
imaging data

better capture dynamic properties of brain and behaviour

intensify measurement efforts to get at brain vasculature,
metabolism, and neurochemistry

formalize theories within and across levels of analysis
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