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Abstract 

The transition from action to habit may be a fundamental component of the development of substance 

abuse disorder. Much research in public health has shown a strong relationship between the experience 

of early-life stress and subsequent substance abuse in adulthood. I will describe our work evaluating the 

hypothesis that stress during development leads to a dominance of circuitry supporting habit learning at 

the expense of declarative learning. We have developed several instrumental learning tasks for use in the 

laboratory in which we can measure the degree to which responding is habitual through outcome 

devaluation, reversal learning, or changing schedules of reinforcement. Our work indicates neglect 

during childhood is particularly associated with habitual responding in adulthood. We also find an 

association between laboratory measures of habitual responding and reported substance use, supporting 

the idea that these measures reflect real-world dispositions. I will describe work in animal models 

indicating that different cortico-striatal loops mediate goal-directed and habitual actions, and next steps 

for examining these brain mechanisms in humans. 

 

About the Speaker 

Professor Barbara Knowlton received a B.A. in Psychology from Johns Hopkins University, and a Ph.D. 

in Neuroscience from Stanford University. She completed post-doctoral work in the Department of 

Psychiatry at UC San Diego. The focus of her research is the study of the neural bases of memory. A 

number of different approaches was used in her study, including neuroimaging and testing 

neuropsychological patients to describe functional differences between memory systems and the brain 

regions that support different memory processes. 
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