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Abstract
Sleep is crucial for daytime functioning. In populations with
psychiatric conditions, many people suffer from insomnia
symptoms or an insomnia disorder. Emerging evidence sug-
gests a bidirectional relationship between insomnia and
various psychopathologies, implying that insomnia not only
may be a consequence of mental disorders but also may
contribute to new development, symptom severity, and reoc-
currence of diverse mental disorders. Research on potential
mechanisms underlying the insomnia psychopathology asso-
ciation is important, both from the preventive and treatment
perspective. Most hypotheses concern the influence of
insomnia on emotion regulation and on shared pathophysio-
logical pathways, ranging from gut microbiome composition to
genetic and specific neurotransmitter system aberrations.
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Introduction
The majority of people with a mental disorder experi-
ence problems falling and/or staying asleep [1]. This
Current Opinion in Psychology 2021, 41:34–39
presents itself objectively (polysomnographically) as
sleep continuity disturbances in nearly all psychiatric
conditions [2�]. These insomnia symptoms are often
viewed as epiphenomena that will resolve upon recovery
of the mental disorder. However, accumulating evidence

indicates that insomnia can negatively impact the course
of a mental disorder [3,4�] and frequently persists after
remission [5]. Knowledge of the reciprocal relation be-
tween sleep and mental health may be of utmost
importance for both prevention and treatment of mental
disorders. This article describes insomnia disorder, its
mental consequences, recent research highlighting the
complex inter-relations with diverse mental disorders,
possible underlying mechanisms, and implications for
mental health care. The focus of this article lies on af-
fective and stress-related disorders as these are the most

studied psychopathologies.
Insomnia disorder
Insomnia disorder is defined as long-lasting (�3
months), frequent (�3 times a week) difficulties

initiating and/or maintaining sleep, causing significant
daytime distress/impairments (DSM-5) [6]. It is a
clinical diagnosis as it relies on the individual’s
perception of sleep and daytime functioning.
Insomnia is the most prevalent sleep disorder,
concerning 6e10% of the general population [7],
particularly women [8] and older people [9]. Insomnia
may fluctuate across time, but typically follows a
persistent trajectory [10]. In acute insomnia, predis-
posing (vulnerability) and precipitating (triggering)
factors are thought to play a role, whereas chronicity is

induced by perpetuating (maintaining) factors (see
Figure 1). Behavioral processes (e.g. spending long
time in bed, napping), cognitive processes (e.g. fear of
sleeplessness and daytime consequences), and psy-
chological/physical hyperarousal all contribute to the
vicious cycle of persistent insomnia. Cognitive
behavioral therapy for insomnia (CBT-I) d consisting
of interventions targeting insomnia maintaining fac-
tors, such as sleep restriction, stimulus control,
cognitive restructuring, and relaxation d is the first
choice of treatment [11]. As opposed to sleep medi-

cation, CBT-I durably promotes physiological sleep
without serious adverse side effects and risk of drug
dependence [12].
www.sciencedirect.com
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Figure 1

Schematic overview of factors mediating the bidirectional relationship between mental health disorders and insomnia. Light gray font: examples of
predisposing factors; medium gray font: examples of precipitating factors; dark gray font: examples of perpetuating factors.
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Consequences of insomnia disorder
Insomnia has a wide range of consequences on the
health and daily life of the affected individual. For
example, insomnia disorder increases the risk of several
somatic diseases, such as cardiovascular dysfunction
[13]. In addition, there are consequences on social

functioning including decreased overall work perfor-
mance, increased work-related accidents, and absen-
teeism [14].

Insomnia decreases cognitive performance: compared
with normal sleepers, insomniacs show deficits in con-
centration, sustained attention, and memory [15�]. In
the more complex domain of executive functioning,
findings range from no differences to large and signifi-
cant decrements in insomniacs. For instance, a recent
meta-analysis showed impaired problem-solving in in-

somniacs, whereas verbal fluency and cognitive flexi-
bility seemed unaffected [16].

Sleep deprivation alters the evaluation of stimuli,
increasing negative appraisal and decreasing positive
appraisal of neutral stimuli [17]. In congruence with
this, insomnia negatively impacts emotion regulation.
For example, compared with normal sleepers, patients
with insomnia report more difficulties with emotion
regulatory capacities and higher experiential avoidance
(avoidance of negative thoughts and emotions) [18]. In
addition, insomniacs perform worse in a facial recogni-

tion task; accuracy in recognizing angry and fearful facial
www.sciencedirect.com
expressions is diminished in particular [19]. Further-
more, Wassing et al. [20�] demonstrated that physical

emotional reactivity to a shameful experience is reduced
after a night of sleep in normal sleepers, but aggravated
in insomniacs. Both sleep deprivation and insomnia
reduce behavioral inhibition and increase impulsivity
[21,22]. Treatment of insomnia has been shown to
improve response inhibition in adolescents [23].
Furthermore, in particularly vulnerable populations such
as forensic psychiatric patients, who already display a
lack of impulse control, poor sleep quality appeared
predictive of future aggression (also after adjustment for
baseline aggression) [24�].

Relation between insomnia and mental
health
As mentioned previously, insomnia is very common in
mental disorders. It may pre-exist or be caused by a
mental disorder and/or sleep-disrupting effects of
psychopharmacological medications, such as selective
serotonin reuptake inhibitors [25]. In general, sleep
disturbances are associated with more severe psy-
chopathology, and sleep problems may decline upon
successful treatment of, for instance, depression,
post-traumatic stress disorder (PTSD), and prolonged
grief disorder [26e28]. The standard view in mental

health care that insomnia is merely a transdiagnostic
symptom that does not need separate attention in
treatment has become obsolete as the following evi-
dence emerged.
Current Opinion in Psychology 2021, 41:34–39
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36 Psychopathology
First, insomnia appears to be a psychopathology-
maintaining factor. Research convincingly shows that
insomnia treatment, either alone or in combination with
therapies targeted at mental disorders, not only im-
proves sleep but also ameliorates daytime symptoms of,
for example, PTSD, anxiety, and depression (particu-
larly in clinical populations) and increases the rate of
depression remission [4,27e29]. There are indications

that the influence of CBT-I on depression severity is
indeed mediated by improvements in sleep [4,30]. In
participants with depression and insomnia, Blanken
et al. [30] assessed symptomatology weekly during
CBT-I and demonstrated with a network intervention
analysis that sleep changes precede reductions in
(other) depressive symptoms. Yet, insomnia may not
aggravate all psychopathologies. For instance, sleep
problems are very prevalent in children with autism
spectrum disorder. A longitudinal study found that
autistic traits in toddlers predict sleep problems in mid-

childhood (adjusted for earlier sleep problems), but not
vice versa. These data suggest that sleep problems
neither precede nor exacerbate autistic traits during
childhood, but are part of autism spectrum disorder
[31]. It is known that the effects of CBT-I in individuals
with a comorbid psychotic disorder are variable. In a
recent study on patients with psychosis and insomnia, a
grade of membership analysis identified 3 CBT-I
response profiles: ‘strong responders’ (30%) with im-
provements in sleep and daytime functioning, ‘partial
responders’ (36%) with primarily improvements in

sleep, and ‘nonresponders’ (34%) with little improve-
ment in any variable [32]. The latter was characterized
by severe psychotic symptoms, which may have coun-
teracted CBT-I effects. Thus, the nature of the bidi-
rectional relationship between insomnia and mental
symptoms possibly depends on the type and severity of
psychopathology.

Second, clinically relevant sleep disturbances often
remain after remission of mental disorders, such as
depression, PTSD, and prolonged grief disorder
[5,26,28,33], which is probably due to the development

of insomnia disorder that is independent of the original
cause. Unremitted insomnia increases the relapse risk
of, for example, depression and alcohol abuse [34,35].
Furthermore, insomnia is an established risk factor for
development of mental disorders. A meta-analysis found
that insomnia disorder predicts new-onset depression
(odds ratio [OR] = 2.8), anxiety (OR = 3.2), alcohol
abuse (OR = 1.4), and psychosis (OR = 1.3) within a
follow-up period of at least 1 year [36]. That this is not
simply explained by symptom overlap has recently been
demonstrated for depression: effective treatment of

insomnia disorder (CBT-I) reduced the incidence of
depression at a 1-year follow-up by half [37�].

Third, insomnia is a risk factor for suicidal behavior,
particularly so in individuals with a mental illness
Current Opinion in Psychology 2021, 41:34–39
[38]. A recent study in depressed suicidal patients
with insomnia, who were treated with a selective
serotonin reuptake inhibitor and sleep medications
(zolpidem controlled release) or placebo, showed that
the improvement of sleep was positively correlated
with reduction in suicidal ideation [39]. This in-
dicates that treatment targeting insomnia may help
prevent suicide.

Summarizing, apart from the established association
between mental disorders and sleep problems, espe-
cially longitudinal research and studies on the treatment
of comorbid insomnia indicate a bidirectional relation-
ship between specific mental disorders and insomnia.
These data suggest that insomnia is a causal and
malleable risk factor for mental disorders with great
clinical potential.

Underlying mechanisms
Several mechanisms have been proposed to explain the
insomniaepsychopathology association. Most of them
focus on the direction of insomnia-inducing/aggravating
mental health problems or reflect shared pathophysio-
logical pathways.

Examples of the latter are findings of large genome-wide
association studies that established strong genetic cor-
relations between insomnia and traits related to

depression and anxiety [40]. Significant genetic overlap
between insomnia and PTSD has been established as
well [41]. For schizophrenia, genome-wide association
studies do not suggest a link with insomnia, but with
long sleep duration [40]. How such genetic anomalies
contribute to both sleep disturbances and psychopa-
thology is subject to future research.

The hypothalamicepituitaryeadrenal axis, or the stress
system, may also play a role in the causal relation be-
tween insomnia and psychopathology. Despite some

inconsistencies, low sleep efficiency and short sleep
duration increase cortisol release, particularly in
response to psychosocial stressors [42]. In addition,
slower recovery of the stress system has been observed
in sleep-disturbed individuals, who are exposed to
stressful situations [43]. Such abnormalities in hypo-
thalamicepituitaryeadrenal axis functioning have also
been found in multiple mental disorders, especially
depression and bipolar disorder [42]. Hypothetically,
sleep problems contribute to increased cortisol reac-
tivity and blunted recovery thereof, contributing to

stronger emotional responses resulting in poor coping
with stressors, leading to an increased risk of depression
[44].

Recent research on the effects of disturbed sleep on
emotion regulation offers another interesting view, with
a central role for rapid eye movement sleep (REM
sleep). REM sleep, also called dream sleep, is
www.sciencedirect.com
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characterized by a very high awakening threshold, but
wake-like electroencephalographic activity, accompa-
nied by quick movements of the closed eyes in different
directions and absence of muscle tone. It seems that
disruptions in this sleep phase are detrimental for
emotional processing of daytime experiences [45�].
Interestingly, not only patients with insomnia but also
patients with PTSD and depression typically exhibit

disrupted or restless REM sleep [45�,46]. Well-
designed experiments using functional magnetic reso-
nance imaging [47�] teach us that restless REM sleep
hinders overnight amygdala adaptation. This may sug-
gest that disrupted REM sleep is both a symptom and a
contributing causal agent of depression.

Other neuroimaging studies in patients with insomnia
show abnormalities in brain regions that are associated
with emotional regulation as well. The degree of certain
abnormalities, for example, in the insula seems to be

associated with reported anxiety levels and may
contribute to depression symptoms [48,49].

Disturbances in underlying neurotransmitter systems
and neuropeptides may reflect sleep continuity prob-
lems at a neurobiological level. For example, disbalance
in aminergic and cholinergic systems may disrupt sleep
architecture [45�]. An overactive orexin-signaling
system might contribute to increased wake periods and
hyperarousal, leading to insomnia. Orexin is involved in
several regulatory processes such as rewards, energy

levels, and memory functions, and imbalances may
therefore contribute to other symptoms of mental dis-
orders [50]. Furthermore, brain-derived neurotrophic
factor is also postulated to play an important role in the
relation between insomnia and depression [51]. These
possible pathways deserve future research.

The biological clock is responsible for a well-timed sleep
phase within each 24-h period. Misalignments in this
circadian regulation of the sleepewake cycle are
frequently observed in both insomnia and mental dis-
orders [52]. Essential for a proper functioning of the

biological clock is light exposure to special cells in the
retina of the eye. Interestingly, these melanopsin-
producing or intrinsically photosensitive retinal gan-
glion cells have been shown not only to connect to the
biological clock but also to project directly to limbic
structures in the brain [53]. Thus, circadian influences
may also affect emotion regulation, thereby connecting
insomnia to mental health problems.

Finally, although research is very limited, interesting
associations have been found between gut microbiome

composition, sleep disturbances, and symptoms of
mental disorders [54].

Taken together, hypotheses for mechanisms connecting
insomnia to mental disorders come from several
www.sciencedirect.com
neurobiological levels of sleep and emotion regulation,
including genetics, neurotransmitters, connectivity be-
tween brain areas, sleep architecture, and stress
regulation.
Implications for mental health care and
future research
Considering the negative effects of insomnia on daily
functioning and psychiatric outcomes, this review
stresses the importance of timely addressing sleep dis-
turbances/disorders in mental health care. When
insomnia symptoms are present, the negative spiral
toward the development of insomnia disorder (chron-

ification by perpetuating factors) should be counter-
acted, for instance, by behavioral sleep hygiene
interventions, recently shown effective in disadvantaged
populations [55]. In case of insomnia disorder, it should
be treated, preferably with CBT-I. Future studies should
clarify which specific mental disorders benefit most
from insomnia therapies and investigate how to tailor
insomnia treatments to best suit patients [56,57].
Furthermore, a better understanding of neurobiological
mechanisms involved in the negative influence of
insomnia on mental well-being may lead to novel in-

terventions to prevent and improve treatment of diverse
mental disorders.
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