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ABSTRACT

Objective: Insomnia occurs frequently in the clinical
course of schizophrenia. There is a robust association
between insomnia and suicide in other psychiatric
disorders. Several previous studies found associations
between insomnia and suicidal ideation, suicide
attempt, and psychopathology in schizophrenia. We
explored these associations in a cross-sectional study
of a large sample of patients with schizophrenia.

Methods: In February 2020, we investigated
relationships between current insomnia, suicidal
ideation over the past 2 weeks, suicide attempt in
the past 6 months (assessed by either the Calgary
Depression Scale for Schizophrenia or self-report),
and current psychopathology for subjects with
baseline data from the Clinical Antipsychotic Trials of
Intervention Effectiveness (DSM-IV schizophrenia trial
conducted 2001-2004) using regression models.

Results: After controlling for multiple potential
confounding factors, terminal insomnia was
associated with significant, 2.7-fold increased odds of
current suicidal ideation (OR=2.7,95% Cl=2.0-3.6,
P<.001). Initial/middle insomnia was associated

with a significant, 5.5-fold increased odds of suicide
attempt in the past 6 months (OR=5.5,95% Cl=1.4-
21.1, P=.013). Terminal insomnia was also a significant
indicator of higher Positive and Negative Syndrome
Scale total (3=0.12, P<.001), positive subscale
(B=0.11, P<.001), and general psychopathology
subscale (3=0.14, P<.001) scores. There were no other
significant associations between insomnia, suicidal
thinking or behavior, and psychopathology.

Conclusions: Insomnia is associated with suicidal
ideation, recent suicide attempt, and greater
psychopathology in schizophrenia. Findings provide
additional evidence that formal assessment of
insomnia is relevant to the clinical care of patients
with schizophrenia as an indicator of suicidal ideation
and behavior, as well as symptom severity.
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Insomnia occurs frequently throughout the clinical course of
schizophrenia, in both medicated and unmedicated patients, with
a prevalence of 23%-44% across several recent studies.!”* Multiple
factors may contribute to this association, including dysfunctional
and/or misaligned circadian rhythms.*> There is evidence for sleep
disturbances as well as abnormal sleep architecture and reduced
spindles in early psychosis, and these aberrations may correlate with
the severity of psychopathology.® A robust association exists between
insomnia and suicidal thinking and behavior across multiple psychiatric
conditions, including mood and anxiety disorders.”® There is meta-
analytic evidence for 2-fold increased odds of suicidal behaviors in
psychiatric patients with versus without comorbid sleep disturbance.’
However, these associations are relatively understudied in patients
with schizophrenia. Nevertheless, suicide attempts and suicide death
are common in patients with schizophrenia. A meta-analysis of
observational studies found a 26.8% lifetime prevalence of suicide
attempt’ and another review found a 5% lifetime prevalence of suicide
death!? in patients with schizophrenia.

A small number of previous studies have directly investigated
associations between insomnia and suicidal thinking and behavior in
patients with schizophrenia. A retrospective analysis of 106 subjects
during the psychosis prodrome found that sleep disturbance is
associated with an increased prevalence of suicidal ideation but not
suicide attempt.!' A study of 110 patients with persecutory delusions in
the context of non-affective psychosis found that insomnia, as measured
by the Insomnia Severity Index (ISI), was significantly, positively
correlated with the severity of suicidal ideation on the Columbia-Suicide
Severity Rating Scale (r=0.10, P=.033).!* An 8-year, naturalistic study
in 388 outpatients with schizophrenia spectrum disorders found a 19%
prevalence of baseline insomnia (> 3 times per week in the past year).'?
In that study, baseline insomnia was associated with an almost 5-fold
increased risk of suicide attempt over the follow-up period. In a study
of 108 inpatients and outpatients with schizophrenia or schizoaffective
disorder, we found that ISI scores were a significant indicator of Beck
Scale for Suicide Ideation scores (p=0.27), and patients with (versus
without) severe insomnia were almost 15 times more likely to have a
history of lifetime suicide attempt.*

There is also a small literature on associations between sleep
disturbance and suicide death in schizophrenia. A case-control
study of 20 males with schizophrenia and suicide death and 20 living
males treated at the same outpatient clinic found an almost 13-fold
increase odds of insomnia in those patients who died by suicide.'® A
meta-analysis of 3 case-control studies (N =176 total subjects) found
a trend for an association between sleep disturbance and suicide
death in schizophrenia (odds ratio [OR] =1.99, 95% CI=0.96-4.12).1
A systematic review of risk factors for suicide in schizophrenia
categorized insomnia as having a strong association with suicide.!”
Furthermore, insomnia may be associated with more violent suicide
attempts. In a sample of 843 consecutive patients admitted to an

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2021 Copyright Physicians Postgraduate Press, Inc.

J Clin Psychiatry 82:3, May/June 2021

PSYCHIATRIST.COM [ el


https://clinicaltrials.gov/ct2/show/NCT00014001
https://clinicaltrials.gov/ct2/show/NCT00014001

Miller et al

Clinical Points

B |nsomnia is associated with current suicidal ideation, recent
suicide attempt, and psychopathology in schizophrenia.

B Formal assessment of insomnia is relevant to the clinical
care of patients with schizophrenia.

emergency department for psychiatric evaluation (17% with
schizophrenia), those with insomnia who attempted suicide
more frequently were more likely to use a violent method
compared to other suicide attempters.!”

Some evidence suggests associations between insomnia
and the severity of psychopathology in schizophrenia. In our
previous study, we also found that ISI scores were an indicator
of higher levels of psychopathology, as measured by Positive
and Negative Syndrome Scale (PANSS) total, positive, and
general psychopathology subscale scores (3 =0.32-0.40 for
each).!¥” A longitudinal, pathway analysis in 29 subjects also
found that insomnia was a predictor of later hallucinations
and demonstrated a bidirectional relationship between
insomnia and paranoia.'® Regarding associations between
insomnia and psychopathology outside of schizophrenia,
there is evidence from both naturalistic and experimental
studies that insomnia is associated with increased subclinical
psychotic experiences.!®-*? A recent study in a large sample
of 740 youth at clinical high risk for psychosis found that
sleep problems were significantly, positively associated
with attenuated psychotic symptom severity, including
suspiciousness, perceptual abnormalities, and disorganized
communication.?> Two studies also found that insomnia
was associated with greater impairments in quality of life in
patients with schizophrenia.>*

Given the relative paucity of studies on insomnia and
suicidal thinking and behavior in schizophrenia, we attempted
to replicate previous findings, as positive associations would
underscore the importance of recognition and treatment of
insomnia in these patients. In the present study, we examined
associations between insomnia, suicidal ideation, suicide
attempt, and psychopathology in a cross-sectional study of
a well-characterized sample of patients with schizophrenia
representing the largest sample to date. We hypothesized that
the presence of insomnia would be associated with increased
odds of current suicidal ideation, suicide attempt in the past
6 months, and greater levels of current psychopathology.

METHOD

Subjects and Procedures

Publicly available data were obtained from the CATIE
schizophrenia trial (conducted January 2001-December
2004; ClinicalTrials.gov identifier NCT00014001), which
is described elsewhere.”® Briefly, 1,493 (medicated and
unmedicated) patients with DSM-IV schizophrenia
diagnosed by structured clinical interview at 57 US sites
were randomized to one of 5 different antipsychotics for up
to 18 months. The primary aim of the CATIE trial was to

delineate differences in effectiveness’of these treatments.
The Augusta University institutional review board deemed
the current study exempt.

In the present cross-sectional study, we investigated
relationships between current insomnia, suicidal ideation
over the past 2 weeks, suicide attempt in the past 6
months, and current psychopathology for subjects with
available baseline data from the CATIE trial. Terminal
insomnia at study baseline was assessed using the Calgary
Depression Scale for Schizophrenia (CDSS; item 7,
“EARLY WAKENING: Do you wake earlier in the morning
than is normal for you? How many times per week does
this happen?”). Initial and/or middle insomnia at study
baseline was assessed by patient self-report in response
to the question, “Trouble getting/staying asleep?” We
dichotomized both of these variables as present/absent (yes/
no). Suicidal ideation at study baseline was assessed using
the CDSS (item 8, “SUICIDE: Have you felt that life wasn’t
worth living? Did you ever feel like ending it all? What did
you think you might do? Did you actually try?”). A history of
suicide attempt in the past 6 months was assessed by patient
self-report. We also dichotomized both of these variables
as present/absent (yes/no). Psychopathology was measured
with the PANSS (total and subscale scores) at study baseline.
Of note, the PANSS does not have an insomnia item or a
suicide-specific item. We included all subjects in the CATIE
trial with baseline CDSS scores. Data on age, race, sex, body
mass index (BMI), smoking (cigarettes per day in the past
week), CDSS total score, and alcohol and illicit drug use
were also available.

Statistical Analysis

Data were analyzed in February 2020 with SPSS
version 26 (SPSS, Inc; Chicago, Illinois). Descriptive
statistics (means, standard deviations, and proportions)
were calculated for demographic and clinical variables. A
1-sample Kolmogorov-Smirnov test was used to examine
each variable for normality. Age, smoking, BMI, CDSS
total score, and PANSS total and subscale scores were all
non-normally distributed. We first made the following
comparisons using a X test, 2-sided: (1) terminal insomnia
and current suicidal ideation, (2) terminal insomnia and
suicide attempt in the past 6 months, (3) initial/middle
insomnia and current suicidal ideation, and (4) current
initial/middle insomnia and suicide attempt in the past
6 months. We then investigated the association between
insomnia and suicidal thinking and behavior using logistic
regression models. The assumptions of logistic regression
were met. Age, sex, race, smoking, BMI, alcohol and drug
use, and PANSS total score were considered as potential
confounding and/or moderating factors.

We then investigated relationships between insomnia and
psychopathology. We first calculated bivariate correlations
(Spearman p) between baseline PANSS total and positive,
negative, and general subscale scores and initial/middle
and terminal insomnia. For any bivariate correlations with
P<.10, we investigated these associations in linear regression
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Table 1. Demographic and Clinical Characteristics of the Study Sample

Initial/middle Terminal insomnia
insomnia at baseline at baseline
Yes No Yes No
(n=268), (n=330), (n=381), (n=1,057),

Variable mean (SD) mean (SD) Pvalue®  mean (SD) mean (SD)  Pvalue?

Age,y 37.8(12.1) 39.4(11.5) 11 40.8(11.0) 40.5(11.2) 67

Smoking, cigarettes/d 12.9(14.0) 11.8(15.8) 09 12.1(14.2) 12.6 (14.5) 42

BMI 29.6 (7.1) 29.4(6.7) 69 30.2(7.2) 29.7 (7.0) 12

CDSS total score® 45 (4.4) 43 (4.1) 68 7.9 (4.4) 33(37) <.01

PANSS total® 77.6(17.9) 75.8(19.0 25 79.1(17.5) 744 (17.4) <.01

PANSS positiveb 18.8 (5.5) 18.1(5.9) 15 19.5(5.8) 18.1(5.5) <.01

PANSS nega'(iveb 20.6 (6.7) 20.8 (6.8) 67 20.5 (6.0) 20.1 (6.6) 39

PANSS general® 38.2(9.4) 36.9 (9.4) 09 39.2(9.3) 36.2(9.1) <.01

n (%) n (%) n (%) n (%)

Sex 92 <.01
Male 201 (75.0) 249 (75.5) 258 (67.7) 813 (76.9)

Female 67 (25.0) 81(24.5 123(32.3) 244 (23.1)

Race <.01 32
African descent 200 (74.6) 197 (59.7 216 (56.7) 652 (61.7)
Caucasian 58 (21.6) 110(33.3 146 (38.3) 355 (33.6)

Hispanic 2(0.7) 5(1.5) 9(2.4) 18(1.7)
South Asian 7(2.6) 15 (4.5) 7(1.8) 27 (2.6)
Other 1(0.4) 3(0.9) 3(0.8) 5(0.5)

Alcohol use <.01 .96
Abstinent 159(59.3) 203(61.7) 246 (64.6) 684 (64.9)

Use without impairment 82(30.6) 114(34.7) 107 (28.1) 289 (27.4)
Abuse or dependence 27 (10.1) 12(3.6) 28(7.3) 81(7.7)

Drug use .06 67
Abstinent 190(70.9) 260 (79.0) 286 (75.1) 803 (76.2)

Use without impairment 45(16.8) 43 (13.1) 54(14.2) 154 (14.6)
Abuse or dependence 33(123) 26 (7.9) 41(10.8) 97 (9.2)

aP values for continuous variables are from either Student t test, 2-sided, or Mann-Whitney U test. P values

for categorical variables are from x? test.

bPossible ranges for scores for these rating instruments are as follows: CDSS total score 0-27, PANSS total
score 30-210, PANSS positive score 7-49, PANSS negative score 7-49, PANSS general score 16-112.
Abbreviations: BMI=body mass index, CDSS = Calgary Depression Scale for Schizophrenia, PANSS = Positive

and Negative Syndrome Scale.

models, controlling for potential confounding effects of age,
sex, race, smoking, BMI, and alcohol and drug use.

RESULTS

The total number of subjects in the CATIE trial was 1,450.
The demographic and clinical characteristics of the study
sample are presented in Table 1. 1,438 subjects had CDSS
data on terminal insomnia, and approximately 600 subjects
had data on initial/middle insomnia and suicide attempt in
the past 6 months. The reasons for missing data on initial/
middle insomnia and suicide attempt were not specified.
Subjects with data on suicide attempt were significantly
younger (38.9 versus 41.8 years) and had significantly
higher PANSS negative symptom scores (20.7 versus 19.8)
but otherwise did not differ on any demographic or clinical
variables, including CDSS total score or the prevalence
of terminal insomnia or current suicidal ideation on the
CDSS. Subjects with (versus without) terminal insomnia had
significantly higher CDSS total scores with a large effect size
(Cohen d=1.13) and significantly higher PANSS total scores
with a small-to-medium effect size (Cohen d=0.27) (see
also Table 1). In the study sample, the prevalence of initial/
middle insomnia was 45%, and the prevalence of terminal
insomnia was 27%. The prevalence of suicidal ideation was

18%, and 3% of subjects reported a suicide attempt in the
past 6 months.

Current Insomnia and Suicidal Ideation

There was an increased prevalence of current suicidal
ideation in patients with versus without terminal insomnia
(29.7% versus 13.2%, x*=52.8, P<.001), as well as in patients
with versus without initial/middle insomnia (19.8% versus
13.0%, x*=5.0, P=.033). In a logistic regression model,
after controlling for potential confounding factors, terminal
insomnia was associated with significant, 2.7-fold increased
odds of current suicidal ideation (OR=2.7, 95% CI=2.0-
3.6, P<.001; see Table 2). However, in a logistic regression
model, after controlling for potential confounding factors,
the association between initial/middle insomnia and current
suicidal ideation was not significant (see Table 2). The
pattern of findings was unchanged in a post hoc analysis
of inpatient versus outpatient status at study baseline (data
not shown).

Current Insomnia and Recent Suicide Attempt

There was an increased prevalence of suicide attempt in
the past 6 months in patients with versus without initial/
middle insomnia (5.8% versus 1.2%, x*>=9.4, P=.004). By
contrast, there was not a significant increased prevalence of
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Table 2. Logistic Regression Models of Insomnia as an Indicator of Suicidality

Final logistic regression model®

Dependent variable Indicator R? F VIF OR (95% Cl) Pvalue
Baseline suicidal ideation Baseline terminal insomnia (CDSSitem7)  0.08 12,60 1.03 2.65 (1.97-3.57) <.001
(CDSS item 8) Age 0.99 (0.97-1.00) .026
Race (Caucasian vs African descent) 0.65 (0.47-0.89) .010
PANSS total score 1.02 (1.02-1.03) <.001
Suicide attemptin past6 mo  Baseline terminal insomnia (CDSS item 7)  0.03 1.26 1.03 1.11 (0.35-3.45) 864

(subject self-report)

Baseline suicidal ideation
(CDSS item 8)

Suicide attempt in past 6 mo
(subject self-report)

(Subject self-report)

(Subject self-report)
Sex

Baseline initial/middle insomnia

Baseline initial/middle insomnia

007 348 1.04 137 (0.85-2.20) 198

004 204 1.04 549 (1.43-21.09) 013

3.22 (1.05-9.94) .042

2After adjustment for confounders.

Abbreviations: CDSS =Calgary Depression Scale for Schizophrenia, OR=odds ratio, PANSS = Positive and Negative Syndrome

Scale, VIF =variance inflation factor.

Table 3. Linear Regression Models of Insomnia as a Predictor of Psychopathology

Final linear regression model®

Indicator Dependent variable R? F VIF B Pvalue
Baseline terminal insomnia Baseline PANSS total score 0.03 589 1.01 0.120 <.001
(CDSS item 7) Baseline PANSS positive score 0.04 6.19 0.107 <.001
Baseline PANSS negative score  0.02  3.95 0.048 074
Baseline PANSS general score  0.04 6.86 0.139  <.001
Baseline initial/middle insomnia  Baseline PANSS total score 0.03 1.81 1.04 0.047 .266
(subject self-report) Baseline PANSS positive score  0.03  1.86 0.062 141
Baseline PANSS negative score  0.04 2.80 0.005 909
Baseline PANSS general score  0.03  2.09 0.062 143

aAfter adjustment for confounders.

Abbreviations: CDSS =Calgary Depression Scale for Schizophrenia, PANSS = Positive and Negative

Syndrome Scale, VIF =variance inflation factor.

suicide attempt in the past 6 months in patients with versus
without terminal insomnia (4.6% versus 2.5%, x*=1.8,
P=.178).In alogistic regression model, after controlling for
potential confounding factors, initial/middle insomnia was
associated with significant, 5.5-fold increased odds of suicide
attempt in the past 6 months (OR=5.5, 95% CI=1.4-21.1,
P=.013; see Table 2). By contrast, in a logistic regression
model, after controlling for potential confounding factors,
terminal insomnia was not associated with increased odds
of suicide attempt in the past 6 months (see Table 2). The
pattern of findings was unchanged in a post hoc analysis
of inpatient versus outpatient status at study baseline (data
not shown).

Current Insomnia and Psychopathology

Terminal insomnia was significantly, positively correlated
with PANSS total (p=0.11), positive subscale (p=0.10), and
general psychopathology subscale (p=0.13; P<.001 for
each) but not negative subscale (p=0.02, P=.391) scores.
By contrast, initial/middle insomnia was not correlated with
PANSS total or subscale scores (P>.05 for each). As shown
in Table 3, in linear regression models, after controlling for
potential confounding factors, terminal insomnia remained
a significant indicator of higher PANSS total (f=0.12,
P<.001), positive subscale (p=0.11, P<.001), and general
subscale (B=0.14, P<.001) scores, but initial/middle
insomnia was not associated with psychopathology. The

pattern of findings was unchanged in a post hoc analysis
of inpatient versus outpatient status at study baseline (data
not shown).

Given these associations, in post hoc analyses, we also
investigated associations between terminal insomnia and
individual PANSS items. In linear regression analyses, after
controlling for potential confounding factors, terminal
insomnia was associated with significantly greater levels of
delusions, hallucinations, suspiciousness, hostility, somatic
concerns, anxiety, guilt, tension, depression, disorientation,
and active social avoidance (P<.01 for each). The strength
of these associations with most individual PANSS items
was small (f=0.08-0.12), although somewhat larger effects
were seen for anxiety (f=0.18) and depression (f=0.24).
Concordantly, terminal insomnia was also significantly,
positively correlated with the CDSS total score (p=0.46;
P<.001).

DISCUSSION

We found that insomnia was a common symptom in a
large cross-sectional study of patients with schizophrenia.
After controlling for potential confounders, (a) terminal
insomnia was associated with significant increased odds of
current suicidal ideation, (b) initial/middle insomnia was also
associated with a significant increased odds of suicide attempt
in the past 6 months, and (c) terminal insomnia was also a
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significant indicator of higher total, positive, and general
psychopathology, most notably anxiety and depression,
although the strength of these associations was small
(B=0.11-0.14). Taken together, these findings are broadly
consistent with previous associations between insomnia
and suicidal thinking and behavior in schizophrenia.'*!317
We found that initial/middle insomnia was associated with
5.5-fold increased odds of suicide attempt in the past 6
months. To put this association in context, a large meta-
analysis of risk factors for suicide attempt in patients with
schizophrenia found the following significant associations:
history of depression (OR=4.1), hopelessness (OR=2.2),
family history of suicide (OR=1.8), and history of alcohol
use (OR=1.7).%¢

Strengths of the present study include the largest sample
to date, including a high proportion of subjects of African
descent, to investigate cross-sectional relationships between
insomnia and suicidal thinking and behavior and the
consideration of multiple potential confounding factors. We
found a 27% prevalence of terminal insomnia and a 45%
prevalence of initial/middle insomnia, which are consistent
with estimates from several recent studies in patients with
schizophrenia.!”® Subjects with versus without terminal
insomnia were significantly more likely to be female (32.3%
versus 23.1%), which is consistent with adiagnostic meta-
analytic data.”” We also replicated our previous finding of an
association between current insomnia and suicidal ideation
and psychopathology in schizophrenia. Our findings
contribute to a growing literature regarding associations
between insomnia and suicidal thinking and behavior in
schizophrenia.

Study limitations include the self-reported measures
of insomnia and suicidal thinking and behavior, and
non-standardized antipsychotic treatment prior to entry
into the CATIE trial. We controlled for PANSS total
score in the primary analyses, suggesting the associations
between insomnia and suicidal thinking and behavior
were not driven by illness acuity. The pattern of findings
was unchanged in a post hoc analysis of inpatient versus
outpatient status at study baseline. Although the CDSS items
for terminal insomnia and suicidal ideation are scored on
a 4-point Likert scale (absent, mild, moderate, severe), we
dichotomized these measures as yes/no variables (1) for
consistency with the other self-report measures (initial/
middle insomnia and suicide attempt in the past 6 months)
and (2) because small numbers of subjects with moderate
and severe ratings delimited comparisons across a larger
number of categories. Another limitation is the absence
of available longitudinal data on insomnia in the CATIE
trial, which also precludes the ability to make inferences
regarding the temporality of observed associations. Future
large, longitudinal studies are needed to disentangle these
associations. These studies should also assess for comorbid
sleep disorders (eg, obstructive sleep apnea). Although
the CATIE trial was designed as an effectiveness trial with
broad inclusion criteria to increase generalizability, subjects
may not be fully representative of the general patient

Insomnia and Suicide in CATIE

population with schizophrenia. Dataswere not available on
schizophrenia subtypes in the CATIE trial, although it is
plausible that associations between insomnia and suicidal
thinking and behavior may vary by illness subtype. A review
of risk factors for suicide in schizophrenia found strong
associations with increased positive symptoms, particularly
auditory hallucinations and delusions, and low negative
symptoms.!® These findings are consistent with evidence
for lower suicide risk in patients with primary, enduring
negative symptoms.?® This raises the possibility of increased
risk for suicidal thinking and behavior in patients with
paranoid schizophrenia and insomnia, compared to other
schizophrenia subtypes.

A number of different psychological and physiological
mechanisms that may mediate the association between
insomnia and suicide in psychiatric disorders have been
proposed, including cognitive distortions and dysfunction,
serotonergic dysfunction, hyperarousal, and hypothalamic-
pituitary-adrenal (HPA) axis dysfunction.?-3! These
mechanisms are potentially relevant to patients with
schizophrenia. For example, positive symptoms may
interfere with sleep, and patients may have associated
cognitive distortions.*? Schizophrenia (and clinical high
risk for psychosis) is also associated with misalignment
of circadian rhythms in sleep-wake and melatonin cycles,
which may contribute to insomnia.**** Circadian clock gene
expression is also altered in patients with schizophrenia.*
Thus, mechanistic studies in this area are also warranted.

Previous studies of suicidal thinking and behavior in
schizophrenia did not focus on associations with the phase
of insomnia (ie, initial versus middle versus terminal).
Outside of schizophrenia, one study®® found that adults
with melancholic depression and suicide attempt during
the current episode had higher rates of middle and terminal
insomnia than those who never attempted suicide. Another
study®® in adolescents found that terminal insomnia was a
significant predictor of current suicidal ideation. A study
by Del-Monte and Graziani*” showed the importance of
different types of suicidal thoughts (eg, anticipatory, relief-
oriented, and permissive beliefs) and how they relate to
suicidal behavior. These different kinds of thoughts could be
related differently to phases of insomnia. Characterization
of suicidal thoughts in patients with insomnia and
schizophrenia could inform potential treatment approaches
for these patients (eg, cognitive-behavioral therapy for
insomnia). Thus, future studies should consider associations
between phase of insomnia and suicidal thinking and
behavior in schizophrenia, as well as specific types of
suicidal thoughts.

A recent online survey of clinicians found that although
sleep disturbances are commonly reported in patients with
schizophrenia, <20% of clinicians formally assessed these
symptoms. Future studies should also employ standard
instruments in the assessment of insomnia (eg, ISI°®)
and circadian rhythm dysfunction (eg, Morningness-
Eveningness Questionnaire®”), which are brief and easily
administered, increasing their relevance to clinical practice.
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Given associations with greater levels of psychopathology,
the present findings also suggest that insomnia may represent
an important treatment target in schizophrenia, just as early
evidence suggests that treatment of insomnia may help resolve
suicidal ideation in patients with major depressive disorder.*’
We found that terminal insomnia was significantly positively
correlated with PANSS anxiety, as well as depression as
measured by both the PANSS and CDSS. Given evidence for
a role of the stress system, including HPA axis dysfunction,
in anxiety and depression, our findings also underscore the
need for recognition and treatment of these symptoms in
patients with schizophrenia.*! We note that the strength of
associations between insomnia and psychopathology was
modest and warrants replication in other samples.

There is some evidence for pharmacologic and
nonpharmacologic treatments for insomnia in patients
with schizophrenia, including sedating antipsychotics,
melatonin, eszopiclone, and cognitive-behavioral therapy
for insomnia.*>*} There is evidence that treatment with
first- and second-generation antipsychotics is associated
with improvements in sleep time, efficiency, and quality.***>
There is also evidence that long-term (> 1 year) clozapine
monotherapy is associated with stabilization of rest-activity
cycles.* Interestingly, in the International Suicide Prevention
Trial (InterSePT) of high-risk patients with schizophrenia,
there were significantly fewer suicide-related outcomes
in patients treated with clozapine versus olanzapine, and
insomnia was significantly less likely to be reported as an
adverse effect in patients treated with clozapine.*” Whether
beneficial effects on insomnia contribute to the antisuicidal
properties of clozapine warrants further investigation.
Subjects in this phase of the CATIE trial were not treated
with clozapine. There is also evidence that long-acting
injectable antipsychotics may moderate a number of

key risk factors for suicide in schizophrenia, including
adherence, psychopathology (eg, command hallucinations,
agitation, or motor restlessness), and illness relapse, thereby
mitigating risk.*® Interestingly, higher levels of insomnia
before antipsychotic withdrawal predict worsening
psychopathology following antipsychotic discontinuation.*
This represents an important potential issue given the high
prevalence of medication nonadherence in schizophrenia and
demonstrates a possible advantage of long-acting injectable
antipsychotics. There is evidence for the efficacy of cognitive-
behavioral therapy for insomnia in schizophrenia.’®=>* A
small, randomized trial found that adjunctive eszopiclone
was associated with significant improvements in insomnia
and cognition in schizophrenia but was not associated with
improvements in psychiatric symptoms, although subjects
were clinically stable at study baseline.”* In addition to
non-standardized antipsychotic treatment prior to study
entry, another important consideration is potential changes
in patterns of pharmacologic treatment of schizophrenia,
including potential increased use of adjunctive treatments
for insomnia, long-acting injectable antipsychotics, and
clozapine, since the period of enrollment for the CATIE trial
(2001-2004). It would be interesting to investigate effects of
these changes on both insomnia and suicidal thinking and
behavior in patients with schizophrenia.

Our findings provide additional evidence that formal
assessment of insomnia is relevant to the clinical care of
patients with schizophrenia as an indicator of suicidal
thinking and behavior, as well as symptom severity. More
broadly, the findings underscore the need for comprehensive
suicide risk assessment in patients with schizophrenia,
including identification and vigilant monitoring of risk
factors, treatment of affective symptoms and substance use
comorbidity, and promotion of treatment adherence.!®!>

Submitted: March 11, 2020; accepted September
28, 2020.

Published online: March 23, 2021.

Potential conflicts of interest: Dr Miller has
nothing to disclose for the present work. In the
past 12 months, he received research support
from Alkermes, Augusta University, NARSAD,

the National Institute of Mental Health, and the
Stanley Medical Research Institute and honoraria
from Psychiatric Times. Dr McEvoy has nothing

to disclose for the present work. In the past 12
months, he participated in advisory boards for
Otsuka, Merck, Forum, and Ameritox and has
received research grants from Otsuka, Avenir,
Auspex, and Alkermes. Dr McCall has nothing to
disclose for the work under consideration. In the
past 12 months, he has received research support
from PCORI, Merck, Vistagen, and the MECTA
Corporation; has been a consultant for Anthem
Insurance, Jazz, Sage, and Janssen; has been a paid
CME speaker for CME Outfitters; and has received
royalties from Wolters Kluwer.

Funding/support: No direct funding was provided
for this research.

REFERENCES

1. Batalla-Martin D, Belzunegui-Eraso A, Miralles
Garijo E, et al. Insomnia in schizophrenia

patients: prevalence and quality of life. IntJ
Environ Res Public Health. 2020;17(4):E1350.

. Hou CL, Li Y, Cai MY, et al. Prevalence of

insomnia and clinical and quality of life
correlates in chinese patients with
schizophrenia treated in primary care. Perspect
Psychiatr Care. 2017;53(2):80-86.

. Palmese LB, DeGeorge PC, Ratliff JC, et al.

Insomnia is frequent in schizophrenia and
associated with night eating and obesity.
Schizophr Res. 2011;133(1-3):238-243.

. Monti JM, BaHammam AS, Pandi-Perumal SR,

et al. Sleep and circadian rhythm dysregulation
in schizophrenia. Prog Neuropsychopharmacol
Biol Psychiatry. 2013;43:209-216.

. Wulff K, Dijk DJ, Middleton B, et al. Sleep and

circadian rhythm disruption in schizophrenia.
BrJ Psychiatry. 2012;200(4):308-316.

. Davies G, Haddock G, Yung AR, et al. A

systematic review of the nature and correlates
of sleep disturbance in early psychosis. Sleep
Med Rev. 2017;31:25-38.

. Malik S, Kanwar A, Sim LA, et al. The association

between sleep disturbances and suicidal
behaviors in patients with psychiatric
diagnoses: a systematic review and meta-
analysis. Syst Rev. 2014;3(1):18.

. McCall WV, Blocker JN, D'Agostino R Jr, et al.

Insomnia severity is an indicator of suicidal

ideation during a depression clinical trial. Sleep
Med. 2010;11(9):822-827.

. LuL, Dong M, Zhang L, et al. Prevalence of

suicide attempts in individuals with
schizophrenia: a meta-analysis of observational
studies. Epidemiol Psychiatr Sci. 2019;29:e39.

. Hor K, Taylor M. Suicide and schizophrenia: a

systematic review of rates and risk factors.
J Psychopharmacol. 2010;24(4 suppl):81-90.

. Andriopoulos |, Ellul J, Skokou M, et al.

Suicidality in the “prodromal” phase of
schizophrenia. Compr Psychiatry.
2011;52(5):479-485.

. Freeman D, Bold E, Chadwick E, et al. Suicidal

ideation and behaviour in patients with
persecutory delusions: prevalence, symptom
associations, and psychological correlates.
Compr Psychiatry. 2019;93:41-47.

. Li SX,Lam SP, Zhang J, et al. Sleep disturbances

and suicide risk in an 8-year longitudinal study
of schizophrenia-spectrum disorders. Sleep.
2016;39(6):1275-1282.

. Miller BJ, Parker CB, Rapaport MH, et al.

Insomnia and suicidal ideation in nonaffective
psychosis. Sleep. 2019;42(2).

. Pompili M, Lester D, Grispini A, et al.

Completed suicide in schizophrenia: evidence
from a case-control study. Psychiatry Res.
2009;167(3):251-257.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2021 Copyright Physicians Postgraduate Press, Inc.

e6 E PSYCHIATRIST.COM

J Clin Psychiatry 82:3, May/June 2021


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32093111&dopt=Abstract
https://doi.org/10.3390/ijerph17041350
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26388498&dopt=Abstract
https://doi.org/10.1111/ppc.12139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21856129&dopt=Abstract
https://doi.org/10.1016/j.schres.2011.07.030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23318689&dopt=Abstract
https://doi.org/10.1016/j.pnpbp.2012.12.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22194182&dopt=Abstract
https://doi.org/10.1192/bjp.bp.111.096321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26920092&dopt=Abstract
https://doi.org/10.1016/j.smrv.2016.01.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24568642&dopt=Abstract
https://doi.org/10.1186/2046-4053-3-18
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20478741&dopt=Abstract
https://doi.org/10.1016/j.sleep.2010.04.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31172899&dopt=Abstract
https://doi.org/10.1017/S2045796019000313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20923923&dopt=Abstract
https://doi.org/10.1177/1359786810385490
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21185016&dopt=Abstract
https://doi.org/10.1016/j.comppsych.2010.10.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31319194&dopt=Abstract
https://doi.org/10.1016/j.comppsych.2019.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27091530&dopt=Abstract
https://doi.org/10.5665/sleep.5852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30407600&dopt=Abstract
https://doi.org/10.1093/sleep/zsy215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19395048&dopt=Abstract
https://doi.org/10.1016/j.psychres.2008.03.018

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

.“Hawton K, Sutton.; Haw C, et al. Schizophrénia

and suicide: systematic review of risk factors. Br
J Psychiatry. 2005;187(1):9-20.

. Pompili M, Innamorati M, Forte A, et al.

Insomnia as a predictor of high-lethality
suicide attempts. Int J Clin Pract.
2013;67(12):1311-1316.

. Reeve S, Nickless A, Sheaves B, et al. Insomnia,

negative affect, and psychotic experiences:
modelling pathways over time in a clinical
observational study. Psychiatry Res.
2018;269:673-680.

. Cosgrave J, Haines R, van Heugten-van der

Kloet D, et al. The interaction between
subclinical psychotic experiences, insomnia
and objective measures of sleep. Schizophr Res.
2018;193:204-208.

Lee YJ, Cho SJ, Cho IH, et al. The relationship
between psychotic-like experiences and sleep
disturbances in adolescents. Sleep Med.
2012;13(8):1021-1027.

Sheaves B, Bebbington PE, Goodwin GM, et al.
Insomnia and hallucinations in the general
population: findings from the 2000 and 2007
British Psychiatric Morbidity Surveys. Psychiatry
Res. 2016;241:141-146.

Reeve S, Emsley R, Sheaves B, et al. Disrupting
sleep: the effects of sleep loss on psychotic
experiences tested in an experimental study
with mediation analysis. Schizophr Bull.
2018;44(3):662-671.

Goines KB, LoPilato AM, Addington J, et al.
Sleep problems and attenuated psychotic
symptoms in youth at clinical high-risk for
psychosis. Psychiatry Res. 2019;282:112492.
LiY,Hou CL, Ma XR, et al. Quality of life in
Chinese patients with schizophrenia treated in
primary care. Psychiatry Res. 2017;254:80-84.
Lieberman JA, Stroup TS, McEvoy JP, et al;
Clinical Antipsychotic Trials of Intervention
Effectiveness (CATIE) Investigators.
Effectiveness of antipsychotic drugs in patients
with chronic schizophrenia. N Engl J Med.
2005;353(12):1209-1223.

Cassidy RM, Yang F, Kapczinski F, et al. Risk
factors for suicidality in patients with
schizophrenia: a systematic review, meta-
analysis, and meta-regression of 96 studies.
Schizophr Bull. 2018;44(4):787-797.

Pigeon WR, Pinquart M, Conner K. Meta-
analysis of sleep disturbance and suicidal
thoughts and behaviors. J Clin Psychiatry.
2012;73(9):e1160-e1167.

Kirkpatrick B, Buchanan RW, Ross DE, et al. A
separate disease within the syndrome of
schizophrenia. Arch Gen Psychiatry.
2001;58(2):165-171.

McCall WV, Black CG. The link between suicide
and insomnia: theoretical mechanisms. Curr
Psychiatry Rep. 2013;15(9):389.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Selvaraj’S, Arnone'D, Cappai A, et al.
Alterations in the serotonin system in
schizophrenia: a systematic review and meta-
analysis of postmortem and molecular
imaging studies. Neurosci Biobehav Rev.
2014;45:233-245.

Bradley AJ, Dinan TG. A systematic review of
hypothalamic-pituitary-adrenal axis function
in schizophrenia: implications for mortality.

J Psychopharmacol. 2010;24(suppl):91-118.
Waite F, Myers E, Harvey AG, et al. Treating
sleep problems in patients with schizophrenia.
Behav Cogn Psychother. 2016;44(3):273-287.
Castro J, Zanini M, Gongalves Bda$, et al.
Circadian rest-activity rhythm in individuals at
risk for psychosis and bipolar disorder.
Schizophr Res. 2015;168(1-2):50-55.

Johansson AS, Owe-Larsson B, Hetta J, et al.
Altered circadian clock gene expression in
patients with schizophrenia. Schizophr Res.
2016;174(1-3):17-23.

Agargun MY, Besiroglu L, Cilli AS, et al.
Nightmares, suicide attempts, and melancholic
features in patients with unipolar major
depression. J Affect Disord. 2007;98(3):267-270.
McGlinchey EL, Courtney-Seidler EA, German
M, et al. The role of sleep disturbance in
suicidal and nonsuicidal self-injurious behavior
among adolescents. Suicide Life Threat Behav.
2017;47(1):103-111.

Del-Monte J, Graziani P. Anticipatory, relief-
oriented and permissive beliefs in patients
with suicidal behaviors: an exploratory case-
control study [published online March 23,
2020]. Arch Suicide Res.

Bastien CH, Vallieres A, Morin CM. Validation of
the Insomnia Severity Index as an outcome
measure for insomnia research. Sleep Med.
2001;2(4):297-307.

Horne JA, Ostberg O. A self-assessment
questionnaire to determine morningness-
eveningness in human circadian rhythms. Int J
Chronobiol. 1976;4(2):97-110.

McCall WV, Benca RM, Rosenquist PB, et al.
Reducing Suicidal Ideation Through Insomnia
Treatment (REST-IT): a randomized clinical trial.
Am J Psychiatry. 2019;176(11):957-965.

Gold PW. The organization of the stress system
and its dysregulation in depressive illness. Mol
Psychiatry. 2015;20(1):32-47.

Stummer L, Markovic M, Maroney ME.
Pharmacologic treatment options for insomnia
in patients with schizophrenia. Medicines
(Basel). 2018;5(3):88.

Joober R, Cole K, Tabbane K, et al. An
algorithmic approach to the management of
insomnia in patients with schizophrenia. Ann
Clin Psychiatry. 2017;29(2):133-144.

Cohrs S. Sleep disturbances in patients with
schizophrenia: impact and effect of

47.

52.

Insomnia and Suicide in CATIE

antipsychotics. CNS Drugs.
2008;22(11):939-962.

. Meng Q, LiR, Hou F, et al. Effects of
chlorpromazine on sleep quality, clinical and
emotional measures among patients with
schizophrenia. Clin Neurol Neurosurg.
2018;165:134-138.

46. Wirz-Justice A, Haug HJ, Cajochen C. Disturbed

circadian rest-activity cycles in schizophrenia
patients: an effect of drugs? Schizophr Bull.
2001;27(3):497-502.

Meltzer HY, Alphs L, Green Al, et al;
International Suicide Prevention Trial Study
Group. Clozapine treatment for suicidality in
schizophrenia: International Suicide
Prevention Trial (InterSePT). Arch Gen
Psychiatry. 2003;60(1):82-91.

48. Pompili M. Adding suicide prevention to the

triple advantages of injectable long-acting
second-generation antipsychotics. Front
Psychiatry. 2020;10:931.

49. Chemerinski E, Ho BC, Flaum M, et al. Insomnia

as a predictor for symptom worsening
following antipsychotic withdrawal in
schizophrenia. Compr Psychiatry.
2002;43(5):393-396.

50. Freeman D, Waite F, Startup H, et al. Efficacy of

cognitive behavioural therapy for sleep
improvement in patients with persistent
delusions and hallucinations (BEST): a
prospective, assessor-blind, randomised
controlled pilot trial. Lancet Psychiatry.
2015;2(11):975-983.

. Waters F, Chiu VW, Janca A, et al. Preferences

for different insomnia treatment options in

people with schizophrenia and related
psychoses: a qualitative study. Front Psychol.

2015;6:990.

Chiu VW, Ree M, Janca A, et al. Sleep profiles

and CBT-I response in schizophrenia and

related psychoses. Psychiatry Res.
2018;268:279-287.

. Hwang DK, Nam M, Lee YG. The effect of
cognitive behavioral therapy for insomnia in
schizophrenia patients with sleep disturbance:
a non-randomized, assessor-blind trial.
Psychiatry Res. 2019;274:182-188.

54. Tek C, Palmese LB, Krystal AD, et al. The impact

of eszopiclone on sleep and cognition in
patients with schizophrenia and insomnia: a
double-blind, randomized, placebo-controlled
trial. Schizophr Res. 2014;160(1-3):180-185.

Editor’s Note: We encourage authors to
submit papers for consideration as a

part of our Focus on Suicide section.

Please contact Philippe Courtet, MD, PhD, at
pcourtet@psychiatrist.com.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2021 Copyright Physicians Postgraduate Press, Inc.
J Clin Psychiatry 82:3, May/June 2021

PSYCHIATRIST.COM [E e7


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15994566&dopt=Abstract
https://doi.org/10.1192/bjp.187.1.9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24246209&dopt=Abstract
https://doi.org/10.1111/ijcp.12211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30216919&dopt=Abstract
https://doi.org/10.1016/j.psychres.2018.08.090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28711475&dopt=Abstract
https://doi.org/10.1016/j.schres.2017.06.058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22841033&dopt=Abstract
https://doi.org/10.1016/j.sleep.2012.06.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27173659&dopt=Abstract
https://doi.org/10.1016/j.psychres.2016.03.055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28981834&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31387769&dopt=Abstract
https://doi.org/10.1016/j.psychres.2019.112492
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28456026&dopt=Abstract
https://doi.org/10.1016/j.psychres.2017.04.049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16172203&dopt=Abstract
https://doi.org/10.1056/NEJMoa051688
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29036388&dopt=Abstract
https://doi.org/10.1093/schbul/sbx131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23059158&dopt=Abstract
https://doi.org/10.4088/JCP.11r07586
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11177118&dopt=Abstract
https://doi.org/10.1001/archpsyc.58.2.165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23949486&dopt=Abstract
https://doi.org/10.1007/s11920-013-0389-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24971825&dopt=Abstract
https://doi.org/10.1016/j.neubiorev.2014.06.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20923924&dopt=Abstract
https://doi.org/10.1177/1359786810385491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26751571&dopt=Abstract
https://doi.org/10.1017/S1352465815000430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26220853&dopt=Abstract
https://doi.org/10.1016/j.schres.2015.07.024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27132483&dopt=Abstract
https://doi.org/10.1016/j.schres.2016.04.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16938351&dopt=Abstract
https://doi.org/10.1016/j.jad.2006.08.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27273654&dopt=Abstract
https://doi.org/10.1111/sltb.12268
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32202480&dopt=Abstract
https://doi.org/10.1080/13811118.2020.1738969
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11438246&dopt=Abstract
https://doi.org/10.1016/S1389-9457(00)00065-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1027738&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31537089&dopt=Abstract
https://doi.org/10.1176/appi.ajp.2019.19030267
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25486982&dopt=Abstract
https://doi.org/10.1038/mp.2014.163
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30103483&dopt=Abstract
https://doi.org/10.3390/medicines5030088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28463346&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18840034&dopt=Abstract
https://doi.org/10.2165/00023210-200822110-00004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29421173&dopt=Abstract
https://doi.org/10.1016/j.clineuro.2018.01.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11596850&dopt=Abstract
https://doi.org/10.1093/oxfordjournals.schbul.a006890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12511175&dopt=Abstract
https://doi.org/10.1001/archpsyc.60.1.82
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32009988&dopt=Abstract
https://doi.org/10.3389/fpsyt.2019.00931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12216015&dopt=Abstract
https://doi.org/10.1053/comp.2002.34627
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26363701&dopt=Abstract
https://doi.org/10.1016/S2215-0366(15)00314-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26236265&dopt=Abstract
https://doi.org/10.3389/fpsyg.2015.00990
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30077955&dopt=Abstract
https://doi.org/10.1016/j.psychres.2018.07.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30807969&dopt=Abstract
https://doi.org/10.1016/j.psychres.2019.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25454802&dopt=Abstract
https://doi.org/10.1016/j.schres.2014.10.002

