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the activation of instrumental behavior®>%, possibly via the striato-
nigro-striatal spirals that allow the nucleus accumbens to influence
the dorsal striatum*4%, The disruption of avoidance responding by
antipsychotics may therefore reflect a decrease in the activation of
instrumental behavior. Escapes would be less affected because the
immediacy of pain would activate an innate flight response. An ana-
logous situation is found in the appetitive domain: systemic or intra-
accumbens administration of low doses of dopamine antagonists
disrupts instrumental lever-pressing for food without affecting food

approach or consumption®®.

Conclusions

We focused on a small number of reinforcement learning principles
and examined how they can shed light on multiple disorders.
Other aspects of reinforcement learning and related computational
approaches also seem likely to be relevant for psychiatric and neuro-
logical disorders. For example, models of the role of the OFC in
reinforcement learning®! may be relevant for obsessive-compulsive
disorder, which involves prominent OFC disturbances®”; models of
the role of serotonin in reinforcement learning!® may be relevant
for disorders that involve serotonergic abnormalities; and models of
Pavlovian conditioning and extinction®®°? may be relevant for some
anxiety disorders (and have in fact already been shown to explain
complex findings in fear conditioning in humans!??).

To conclude, reinforcement learning models have been used to
explain a wealth of findings across several psychiatric and neurological
disorders. Although disorders as seemingly disparate as Parkinson’s
disease, Tourette’s syndrome, ADHD, schizophrenia and addiction
might seem to have little in common, they all involve disturbances
in dopamine and CBGTC loops. The work reviewed above demon-
strates that a mechanistic, computationally grounded understanding
of the functions of these circuits sheds important light on all of these
disorders. This approach relates to the new Research Domain Criteria
initiative from the US National Institute of Mental Health, which calls
for research that cuts across diagnostic criteria and focuses instead
on neurocognitive domains and how they go awry in a variety of
DSM-defined conditions. The work reviewed above exemplifies this
strategy. This work also demonstrates the new level of theoretical
sophistication that computational psychiatry and computational
neurology bring to the venerable disciplines of psychiatry and neuro-
logy. Such theoretical sophistication and depth is essential if we are to
fulfill the promise of a neuroscience-based, mechanistically detailed
approach to diagnosis and treatment, which many agree should char-
acterize the psychiatry and neurology of the future.
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