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Physical Activity and the Development of Declarative Memory 
and Hippocampal Volume in Early Childhood

INTRODUCTION METHODS

Memory improves markedly across early childhood and is dependent on 
the hippocampus (1,2). 

Physical activity (PA) benefits memory in adults, but few studies have 
explored associations with forms of declarative memory in children 
(3,4). 

Moreover, adults appear to have increased or retained hippocampal 
volume in response to exercise training (5). 

Early childhood is a period of substantial neural and behavioral 
development and thus, habitual PA may influence memory and 
hippocampal development (6, 7). 

PURPOSE: To determine if sedentary time and PA is associated 
with memory performance and hippocampal volume 

development in preschool children.
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Next day memory recall was higher among children with greater 
sedentary time. Relations for hippocampal volume were mixed, but   
multiple negative associations for within-person MVPA were observed, 
meaning greater variances within individuals were associated with 
smaller hippocampal volume. Exploring contexts of PA and the role of 
cardiorespiratory fitness in future studies may be warranted. 
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Preschool children (3-5 years, regular nappers, 63.% White, 8.2% 
Hispanic) participated in two 16-day measurement periods 6 months 
apart (Times 1 and 2).
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Figures A-D present within- and between-
person coefficients (circles) and 95% 
confidence intervals (lines) for the models 
with memory and hippocampal volumes. 
Intervals crossing zero are non-significant. 
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Time 1: 37 children (memory = 37 memory & hippocampal = 22)

Time 2: 37 children (memory = 36 & hippocampal = 19) 


