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 Sleep impairments are prevalent in normal aging 
 

 Cognitive impairments (e.g., long-term memory, executive 
functions) are prevalent as well 

Significance 

Sleep Cognition 



Significance 

 Sleep impairments are prevalent in normal aging 
 

 Cognitive impairments (e.g., long-term memory, executive 
functions) are prevalent as well 
 

 Parallel trajectories with aging and evidence from young 
adults suggest that age-related changes in sleep and 
cognition may be related 
 

 If so, sleep may be a target for improving cognitive 
function in older adults. 

 



Chronotype changes with age 
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Shift in chronotype affects performance 

State-of-the-art knowledge 
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Performance is more 
equated when individuals 
are tested at their 
preferred time with 
respect to chronotype 
(see Schmidt et al., 2007) 

 
 

 



Sleep also contributes to cognitive performance 
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Sleep benefits cognition in young adults 
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Sleep benefits cognition in young adults 
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Sleep benefits cognition in young adults 

State-of-the-art knowledge 

 Correlations between slow wave 
sleep (SWS) and change in 
declarative memory over sleep 

 
 Parahippocampal gyrus activity  
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Declarative memories 
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Mood regulation and emotional processing 
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Procedural/skill memories 
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Sleep contributes to cognitive performance 
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Do changes in 
sleep change the 
function of sleep 
on cognition? 

 
 

 



Is sleep-dependent cognitive processing reduced with age? 
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largely preserved 
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procedural memories 
Is reduced 
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is preserved 
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is absent 



Knowledge gaps 

 What underlies changes in sleep’s benefit on memory?  
Changes in a sleep stage? Neural basis of storage? 
 
 

 What activities of daily living benefit 
from sleep in older adults?   Decision-
making?  Temporal judgments 
(scheduling, remembering lists)?  
 
 

 What are the implications of the 
deficit in procedural memory 
consolidation? 
 
 



Research opportunities 

 How does the quality of sleep 
stages change with aging?   
 

 What is the relationship between the changes in circadian 
rhythms and sleep (and sleep stages)? 

 Would an intervention to improve 
sleep (CBT, nap intervention) improve 
cognitive processing? 



Cognition & Action Lab Cognition & Action 
Lab 

Thank you. 

rspencer@umass.edu 



Is sleep-dependent cognitive processing reduced with age? 
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