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Sleep and neuropsychiatric illness are entwined. Disturbances
of sleep are DSM-5 diagnostic features for major depressive
disorder, generalized anxiety disorder, post-traumatic stress
disorder, and bipolar disorder, and are consistent features of
psychoses and most neurodegenerative disorders. Pharmacolo-
gic or psychological treatment of these disorders often improves
the sleep impairment, and medications used to treat neurop-
sychiatric disorders may also be used as primary treatments for
sleep disorders.
The most promising aspect of this relationship was explicitly

postulated 30 years ago for mood disorders: not only is sleep
disturbance a phenotypic feature of many neuropsychiatric
illnesses, but it may in fact predispose, contribute to, and dare
we say it, cause them [1, 2]. The Epidemiologic Catchment Area
study was the first high-profile data demonstrating that insomnia
was a strong predictor of incident mood disorders, suggesting
that sleeplessness was thus “an opportunity for prevention”. This
type of “bidirectional” relationship with insomnia has been
demonstrated (although not equivocally) over the last 30 years
for a number of neuropsychiatric disorders, including bipolar
disorder [3], anxiety disorders [4], PTSD [5], substance use
disorders [6], and Alzheimer’s disease [7]. Sleep disturbance
has also been established as a risk for transdiagnostic symptoms
such as suicidality and pain [8, 9]. Further, circadian rhythm
dysregulation (independent of sleep disturbance) may be a risk for
neuropsychiatric illness, including bipolar disorder, neurodegen-
erative disorders, and schizophrenia [10, 11]. Many of the papers
in the current issue of Neuropsychopharmacology Reviews discuss
the bidirectional relationship of sleep disturbance/circadian
rhythms and neuropsychiatric illness, and their potential under-
lying neurobiological mechanisms.
As recognition of the complex role that sleep disturbance

plays in psychiatric illness, DSM-5 mitigated the nearly impos-
sible task for clinicians of determining whether insomnia was
caused by psychiatric illness or vice-versa. This continued the
evolution of previous DSM editions in eliminating distinctions
between primary vs secondary, and subsequently primary vs
comorbid, insomnia; instead insomnia diagnosis in DSM-5 is
primarily based on symptom features, frequency, and duration.
As a result, it encourages independent treatment of insomnia, as
well as facilitating further research into the role of sleep
disturbance in the etiology and natural history of psychiatric
illness.
Multiple approaches to the analysis of sleep function exist,

many of which are addressed in this special issue. Whereas the
EEG has been the standard method to determine differences in
brain activity during vigilance states, fMRI, DTI, and other imaging
methods have added information about the role of specific
networks in sleep/wake dysfunction and hyperarousal conditions.
Further, multimodal and longitudinal recordings of physiological
parameters using wearables will add precision to the character-
ization of the arousal dysfunctions [12].

Significant advances in systems neuroscience have generated a
much more detailed picture of the neuronal circuitry underlying
sleep/wake control (reviewed by Jones et al. in this issue), and
hyperarousal [13, 14]. For instance, Eban-Rothschild et al. [15]
described a causal role of mesocorticolimbic dopaminergic activity
in sleep and wakefulness. Alterations of dopaminergic neurons
have long been associated with hyperarousal, PTSD [14], autism
[16], and alcoholism and drug abuse [17]. Also, advances in
molecular genetics of memory [18], cognitive performance, and
circadian oscillations have dramatically increased our under-
standing of such connections [19, 20]. Hypocretin/orexin release
in the brain correlates with accumulation of beta amyloid
peptides, providing a molecular connection between sleep circuits
and sleep dysfunction in Alzheimer’s disease [21]. In addition
to AD, sleep disruption accompanies the progression of several
neurodegenerative disorders including Parkinson’s and newly
described autoimmune disorders [22, 23]. Genetic variants
associated with the neuronal activity associated with these circuits
will likely predict risk for neuropsychiatric disorders.
Together, this special issue highlights the role of sleep in

maintaining a healthy brain. We expect that a comprehensive
characterization of sleep and arousal circuits will increase the
arsenal of methods to precisely increase sleep quality, thereby
increasing quality of life in neuropsychiatric patients.
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