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Objective: Sleep problems are transdiagnostic symptoms that confer signiﬁcant risk for suicidal thoughts and
behaviors (STBs) in adults. However, less is known about the sleep-STB association in adolescence—a developmental period when rates of STBs increase drastically, and sleep problems may be particularly pernicious. This
article provides a systematic review of research on the sleep-STB association in youth, an overview of changes in
sleep regulation during adolescence that may make sleep problems particularly detrimental for youth, and a
discussion of the clinical implications of the sleep-STB association for hospitalized youth.
Method: The systematic review included all longitudinal studies in which sleep problems were examined as
prospective predictors of STBs in adolescents (aged 10–24 years). The search was conducted on December 1,
2017 using PsychINFO, PubMed, and Web of Science databases.
Results: Ten studies qualiﬁed for inclusion in this review. Of these, seven studies found at least one type of sleep
problem signiﬁcantly predicted a STB outcome.
Conclusions: Although ﬁndings are mixed, growing research suggests that sleep problems may be a unique risk
factor for STBs in youth. Sleep problems may be particularly important intervention target because they are
easily assessed across healthcare settings and are amenable to treatment.

1. Introduction
The suicide rate in youth has continued to rise over the past decade
and suicide is currently the second leading cause of death among youth
aged 10–24 years in the United States [1]. Rates of suicidal thoughts
and non-fatal suicidal behaviors are even more prevalent in this age
group. Each year, approximately 17.7% of high school aged youth report suicide ideation (SI; i.e., thoughts of engaging in behavior to end
one's life) and 8.6% report at least one suicide attempt (SA; i.e., engaging in self-injurious behavior with some intent to die) [2]. High rates
of suicidal thoughts and behaviors (STBs) in youth are alarming given
the risk they confer for suicide death [3], the signiﬁcant functional
impairment associated with STBs [4], and the burden STBs place on the
healthcare system [5].

Despite decades of research on risk factors for STBs, the ﬁeld's
ability to eﬀectively predict [6,7] and prevent youth suicide [8,9] has
not signiﬁcantly improved. This slow progress may be attributed, in
part, to the types and ways risk factors have been examined in prior
research. Speciﬁcally, previous studies have focused primarily on risk
factors that are diagnostic (e.g., psychiatric disorders), distal from STBs
(e.g., early childhood adverse events), time-invariant (e.g., demographic variables), and subjectively reported (e.g., self-report questionnaires) [7]. Although useful for identifying groups of individuals at
higher lifetime risk for STBs, these risk factors are less useful for shortterm risk detection and prediction [7], and some identiﬁed risk factors
(speciﬁcally distal and time-invariant factors) are less amenable to intervention.
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to oﬀer suggestions for how these changes may increase risk for youth
STBs, and [3] to discuss why assessment and treatment of sleep problems may be important for youth with STBs presenting to the hospital.

1.1. Sleep problems: a promising risk factor for suicidal thoughts and
behaviors
Sleep problems may be one promising category of risk factors for
STBs that address some of the aforementioned limitations. Speciﬁcally,
sleep problems are transdiagnostic and present among a range of psychiatric disorders linked to STBs (e.g., mood disorders) [10], proximal
to STBs [11], time-varying over short [12] and long time periods [13],
and can be objectively assessed using laboratory-based polysomnography (PSG) or mobile wearable devices (e.g., wrist actigraphy)
[14]. Moreover, a growing literature has revealed signiﬁcant associations between a range of sleep problems and STBs, particularly in
adults. Sleep problems (e.g., insomnia) have been linked to STBs as a
cross-sectional correlate [15,16] and prospective predictor in adults
[17–19]. Importantly, sleep problems appear to precede STBs, rather
than STBs leading to sleep problems [12]. Sleep problems may also be a
unique predictor of STBs, over and above other STB risk factors (e.g.,
depression) [18].
To date, eleven prior reviews have been published on the relationship between sleep problems and STBs across the lifespan: [20–30] ﬁve
were narrative reviews, four were systematic reviews, and two were
meta-analytic reviews. Of the previous reviews, eight focused on all age
groups, two focused on adults, and only one (narrative review) focused
speciﬁcally on youth [25]. Although there are notable strengths of these
prior reviews, three limitations are important to address. First, most
studies included in prior reviews were cross-sectional, which lack the
necessary temporal precedence to classify sleep problems as risk factors
for STBs [31]. Second, prior reviews oﬀered limited discussion of the
mechanisms by which sleep problems may increase risk for STBs, which
is important for informing STB treatments [32]. Third, most existing
research has focused on the sleep-STB link in adults and much less is
known about this association in youth. Given the signiﬁcant changes in
sleep architecture during adolescence [33], and the deleterious eﬀects
of sleep problems on cognition, interpersonal functioning, and physical
health [34], it is important to examine how the sleep-STB association
may be particularly robust in youth.
Cross-sectional research in youth has indicated an association between a range of sleep problems and STBs in community [35–38] and
clinical samples [39–41]. The types of sleep problems associated with
STBs in youth include: insomnia [42], hypersomnia [39], long (i.e.,
≥10 h) and short (i.e., ≤5 h) total sleep time [35], behaviorally-induced insuﬃcient sleep syndrome [36], nightmare disorder [41] as well
as sleep disturbances (i.e., broad term encompassing a variety of
medically or behaviorally based sleep problems) [39]. The range of
sleep problems have been linked to SI [35], suicide planning [35], SA
[35], and suicide death [39]. Although the sleep-STB association in
youth has been found consistently in cross-sectional research, much less
is known about sleep problems as a prospective risk factor for STBs.
Over a decade ago, Liu and Buysse [25] wrote the only review focused on the sleep-STB association in youth. The review concluded that
sleep problems are likely to signal increased risk for future STBs in
adolescents, but the existing evidence base was limited. At that time
only a few studies in small psychiatric samples had examined the sleepSTB association in youth, which limited generalizability of ﬁndings and
insights into mechanisms. The authors called for large-scale prospective
and neurobiological studies of the sleep-STB link, several of which have
been conducted since their review was published in 2006. Thus, an
updated review is warranted.

2. Method
2.1. Objective
We followed PRISMA guidelines [43] when conducting and reporting the results of this systematic review.
2.2. Search strategy
On December 1, 2017, we conducted a systematic search of the
following databases: PsycINFO, PubMed, and Web of Science. Search
terms were drawn from previous systematic reviews examining risk
factors for STBs that had a focus on longitudinal research [7], sleep
problems [28], or youth [44] (full search terms listed in footnote 22).
To ensure all relevant articles were included, reference lists of sleeprelated review articles and all articles that met inclusion criteria for our
review were reviewed. This search resulted in 172 unique abstracts for
potential inclusion.
2.3. Study selection
Inclusion criteria were as follows: (1) The study population was
aged 10–24 years at the initial assessment (consistent with epidemiological deﬁnitions of “youth” [1] and research indicating that neural
development continues into the mid-20's [45]); (2) The study used a
prospective design to examine the sleep-STB association; (3) At least
one sleep-related measure was included at the initial assessment; (4) At
least one type of STB outcome was measured at a follow-up assessment;
and (5) The study statistically examined the magnitude of association
between the sleep problem at initial assessment and STB outcome at a
follow-up assessment.
Studies that only included nonsuicidal self-injury (i.e., direct and
deliberate destruction of body tissue without any intent to die) [46] or
deliberate self-harm (i.e., any type of self-injurious behavior regardless
of suicide intent) [47] were excluded, given that these behaviors are
distinct from STBs [48,49]. Two authors reviewed all abstracts and then
the full articles to determine eligibility for this review. When there was
reviewer disagreement during the full article review phase, the article
was reviewed by four authors to reach a consensus decision. Based on
this study selection procedure, 10 studies met inclusion criteria for this
review (see Fig. 1; PRISMA diagram).
2.4. Data extraction and synthesis
The following information was extracted from all included articles:
sample size, age of sample, setting of sample recruitment, sleep-related
predictors and measures (see Table 1 and Buysse [50] for deﬁnitions of
sleep-related measures), STB outcomes and measures, duration of
follow-up between assessment of the sleep predictor and the STB outcome, covariates examined, ﬁndings describing all sleep-STB associations, and the magnitude of the sleep-STB association when available
(see Table 2).
2
The search terms for this review were: (sleep OR “sleep disturbance” OR
“sleep disorder” OR nightmare OR dream OR insomnia OR “sleep apnea” OR
“sleep disordered breathing” OR “sleep initiation disorder” OR “sleep maintenance disorder” OR “sleep psychology” OR “sleep epidemiology”) AND
(suicid* OR suicidality OR “suicidal behavior” OR “suicide attempt” OR “suicide death” OR “suicide plan” OR “suicide thoughts” OR “suicide ideation” OR
“suicide gesture” OR “suicide threat”) AND (longitudinal OR longitudinally OR
predicts OR prediction OR prospective OR prospectively OR future OR later)
AND (youth OR adolescen* OR teen* OR child*).

1.2. Current review
The goals of this review were: [1] to systematically examine if sleep
problems increase risk for STBs in youth (focusing exclusively on
longitudinal research in which sleep problems were examined as prospective predictors of youth STBs), [2] to use a developmental framework to explore the substantial changes in sleep during adolescence and
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Fig. 1. PRISMA diagram.
STB = suicidal thoughts and behaviors.
Note: No statistical analyses = no statistic comparing sleep problems to STBs.

Table 1
Deﬁnitions of sleep parameters.
Chronotype

How an individual's endogenous circadian clock entrains to a 24-hour day.

NREM sleep
Number of awakenings
REM latency
REM sleep
Sleep continuity

Non-rapid eye movement sleep; ranges from light sleep (stage N1 and stage N2) to deep or slow wave sleep (stage N3).
Total number of awakenings during the night lasting at least 15 s (excluding the ﬁnal awakening).
Number of minutes from sleep onset to the ﬁrst occurrence of REM sleep.
Rapid eye movement sleep.
Measures of sleep that can be derived from self-report sleep diaries, from actigraphy or from polysomnography. These include sleep latency, wake after
sleep onset, total time in bed, total sleep time, number of awakenings, and sleep eﬃciency.
Number of minutes to fall asleep, starting from intention to fall asleep. May also be called sleep onset latency.
Scored stages of sleep derived from polysomnography. These include Wake, Stage N1, Stage N2, Stage N3 and Stage REM.
A ﬁner estimation of slow wave sleep that utilizes power spectral analysis to determine the total amount of slow waves during a sleep period regardless
of sleep stage.
Stage N3 sleep; may also be called deep sleep.
Total sleep time divided by total time in bed (including the time trying to fall asleep to the ﬁnal awakening) multiplied by 100% as it is typically
reported as a percentage from 0 to 100%.
Total time asleep during a sleep period.
Total minutes of time awake during the night after sleep initiation (does not include minutes of sleep latency).

Sleep latency
Sleep stages
Slow wave activity
Slow wave sleep
Sleep eﬃciency
Total sleep time
Wake after sleep onset

Note: Deﬁnitions of sleep parameters are from Buysse et al., 2006 [50].

3. Results

(n = 3). The mean age at the initial (baseline) assessment ranged from
13 to 19 years-old. The duration of follow-up ranged from 7 days to
10 years. The STB outcomes examined were SI (n = 3), SA (n = 6), or
“suicidality” (i.e., combined SI and SA into one variable; n = 2); no
studies examined suicide death. With the exception of one study [11],
STBs were measured with 1–2 items per STB. It is important to note that
the majority of publications that met inclusion criteria for our review

3.1. Study characteristics
For the 10 studies included in this review, samples ranged in size
from 50 to 6504 adolescents and included community only (n = 6),
clinical only (n = 1), and combined community/clinical samples
143

Range = 18–23 years

50

77

70

77

3843

2432

19

3582

392

Bernert, Hom,
Iwata, &
Joiner, 2017

Coplan et al., 2000

Goetz, Wolk,
Coplan, Ryan,
& Weissman,
2001

Mathew et al.,
2003

144

McGlinchey &
Harvey, 2015

Nrugham, Larsson,
& Sund, 2008

Rao et al., 1996

Roane & Taylor,
2008

Wong, Brower, &
Zucker, 2011

Range = 12–14

M(SD) = 15.83 (1.46)

Range = 12–18

M(SD) = 13.7 (0.5)

Lifetime depression group
(n = 43), M = 14.4 (2)
M = 16

Lifetime depression group
(n = 53), M(SD) = 14.6
(1.8)
Depression-free normal
group (n = 34), M = 15.4
(1.4)

Depression-free normal
group (n = 17),
M(SD) = 15.1 (1.4)

Lifetime depression group
(n = 43), M(SD) = 14.4 (2)

Depression-free normal
group (n = 34),
M(SD) = 15.4 (1.4)

Agea

N

Study

3 years

6-7 years

Communityc

Community,
including high-risk
subsample (i.e.,

7 years

7 years

6 years

9–10 years

Clinical (depression
sample from
outpatient clinic)

Community

Communityc

Community &
clinical (depression
sample from
outpatient clinic)b

9–10 years

9–10 years

Community &
clinical (depression
sample from
outpatient clinic)b

Community &
clinical (depression
sample from
outpatient clinic)b

7 and
21 days

Follow-up
length

College campus

Setting

Table 2
Summary of prospective studies examining sleep and suicidal thoughts and behaviors.

Youth Self Report (feeling
overtired, nightmares, trouble
sleeping)

ADD Health Survey (insomnia)

K-SADS-PL (circadian reversal,
fatigue, hypersomnia, initial
insomnia, middle insomnia, nonrestorative sleep, terminal
insomnia)
Blood (24-h cortisol secretion);
PSG (REM density, REM latency,
sleep onset)

ADD Health Survey (bedtime)

Blood (24-hour cortisol
secretion)

PSG (REM density, REM latency,
REM sleep, sleep eﬃciency,
sleep latency, SWS)

Disturbing Dreams and
Nightmare Severity Index
(nightmare frequency and
severity); Insomnia Severity
Index (insomnia); wrist
actigraphy (sleep eﬃciency,
sleep-onset latency, sleep
variability, total sleep time,
wake after sleep onset)
Blood (hGH secretion); PSG
(amount of delta sleep, delta
sleep latency, sleep latency)

Sleep-related measure

None
SADS-L rating of
≥4 (suicidality;
i.e., SI or SA)

Youth Self Report
(SI)

Age, gender, prior SI,
depression symptoms,
aggressive behavior,
substance use problems,

Gender

None
K-SADS-PL &
Young in Norway
Survey (SA)

ADD Health
Survey (SA, SI)

Age, gender, race/
ethnicity, prior suicidality,
delinquent peers, parental
attachment, receipt of
public assistance

Age, gender

Age

ADD Health
Survey
(suicidality; i.e.,
SI or SA)

SADS-LA rating
of ≥4
(suicidality; i.e.,
SI or SA)

SADS-LA rating
of ≥4
(suicidality; i.e.,
SI or SA)

Age

Insomnia symptoms signiﬁcantly
predicted SA, but not SI, over
follow-up.
Having trouble sleeping
predicted SI over follow-up.
Feeling overtired and nightmares
did not predict SI.

No signiﬁcant sleep-STB
associations.

Insomnia and nightmare severity
each signiﬁcantly predicted
residual change in SI over
follow-up. Among actigraphy
measures, only variability in
sleep timing (i.e., standard
deviations of daily sleep onsets
and oﬀsets) predicted residual
change in SI over follow-up.
Certain hGH variables (e.g.,
earlier onset of sleep-related
hGH secretion) signiﬁcantly
related to SA over follow-up in
the lifetime depression group.
No signiﬁcant associations with
PSG variables measured.
No signiﬁcant sleep-STB
associations. However, marginal
diﬀerences shown for ﬁrst period
REM density and sleep period
time in lifetime depression group
which predicted lifetime
suicidality.
Participants in the lifetime
depression group with
signiﬁcantly higher levels of
cortisol secretion during the
period prior to sleep onset
predicted SA over follow-up.
A late bedtime did not predict
suicidality. However, there was
marginal signiﬁcance for a dose
eﬀect, indicating the later the
bedtime, the greater suicidality
over follow-up when bedtime
was coded on continuous scale.
Initial insomnia, hypersomnia,
and fatigue predicted SA over
follow-up.

Depression symptoms

Beck Scale for
Suicide Ideation
(SI)

SADS-LA rating
of ≥4
(suicidality; i.e.,
SI or SA)

General ﬁnding

Covariates

STB measure
(STB type)

(continued on next page)

Cohen's
ds = 0.05–0.49

(Insuﬃcient
information to
calculate individual
eﬀect sizes as Cohen's
d)
Cohen's d = 0.58

Cohen's
ds = 0.12–0.78

Cohen's d = 0.12

(Insuﬃcient
information to
calculate individual
eﬀect sizes as Cohen's
d)

Cohen's
ds = 0.06–0.62

Cohen's
ds = 0.10–1.12

(Insuﬃcient
information to
calculate individual
eﬀect sizes as Cohen's
d)

Eﬀect sizes
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M(SD) = 15.99 (1.75)
6504
Wong & Brower,
2012

hGH = human growth hormone; K-SADS-PL = Kiddie Schedule for Aﬀective Disorders and Schizophrenia – Present and Lifetime version; PSG = polysomnography; REM = rapid eye movement; SADS-LA = Schedule for
Aﬀective Disorders and Schizophrenia – Lifetime version; SA = suicide attempt; SI = suicide ideation; STB = suicidal thoughts and behaviors; SWS = slow-wave sleep.
a
All available age information is presented.
b
Sample was recruited from a large-scale sleep and neuroendocrine study at the Child and Adolescent Sleep and Neuroendocrine Laboratory (Goetz et al., 1987; Dahl et al., 1992).
c
Sample was recruited from the National Longitudinal Study of Adolescent Health (ADD Health; Harris et al., 2009).

Cohen's
ds = 0.02–0.11
Sleep problems predicted SI, but
not SA, over follow-up.
6-7 years

ADD Health Survey (sleep
problems– broadly deﬁned)

ADD Health
Survey (SA, SI)

parental alcohol abuse,
parental STB
Age, gender, race/
ethnicity, school grade,
depression symptoms,
alcohol problems, illicit
drug use, chronic health
problems, poverty status
parental alcohol
abuse)
Communityc

Agea
N
Study

Table 2 (continued)

Setting

Follow-up
length

Sleep-related measure

STB measure
(STB type)

Covariates

General ﬁnding

Eﬀect sizes
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(n = 6) described ﬁndings from the same two large-scale longitudinal
studies (see Table 2).
3.2. Types of sleep problems examined
Five studies utilized only self-report measures of sleep problems.
Each of the following types of sleep problems was examined in one
study unless otherwise speciﬁed: bedtime, circadian reversal (i.e., inversion of normative sleep-wake tendencies), feeling overtired, hypersomnia, insomnia (n = 2), nightmares, non-restorative sleep, sleep
problems (broadly deﬁned), trouble falling asleep, and trouble staying
asleep. The majority of studies (n = 9) measured sleep problems with
1–3 item self-report scales as part of a larger study questionnaire or
clinical interview. Only one study used full sleep-speciﬁc questionnaires
[11]—the Insomnia Severity Index [51] and the Disturbing Dreams and
Nightmare Severity Index [52].
Five studies utilized objective methods to assess sleep-related variables: PSG (n = 3), 24-hour hormonal processes related to sleep
(n = 3), and wrist actigraphy (n = 1). The speciﬁc metrics of sleep
using PSG were: amount of delta sleep, delta sleep latency, intermittent
awake time, percent rapid eye movement (REM), REM density, REM
latency, sleep eﬃciency, sleep latency, and sleep period time (see
Table 1 for deﬁnitions). Wrist actigraphy parameters were: sleep eﬃciency, sleep onset latency, sleep-onset variability, and wake after sleep
onset (Table 1). The hormonal processes measured via blood samples
were: cortisol and human growth hormone (hGH) secretion over 24 h.
3.3. Sleep problems predicting suicide ideation
Four studies used a sleep-related measure to predict SI. Three studies found a signiﬁcant relationship between at least one measure of
sleep (i.e., general sleep problems, trouble sleeping) and SI over the
subsequent 7 days to 5 years. In one study, general sleep problems in
early adolescence (12–14 years old) predicted SI ﬁve years later, after
controlling for other known STB risk factors (e.g., depressive symptoms,
alcohol-related problems) [53]. The study did not control for prior
STBs. In a second study, trouble sleeping in early adolescence
(12–14 years old) predicted SI three years later, above and beyond risk
factors such as previous SI and depressive symptoms [54]. One recent
study examined the sleep-STB association over a much shorter time
period than previous studies. Bernert [11] found that self-reported sleep
problems (i.e., sleep variability, insomnia, nightmares) and sleep-onset
variability (assessed via wrist actigraphy) predicted residual SI changes
over a 7- and 21-day follow-up period, beyond baseline SI and depressive symptoms.
However, not all studies found signiﬁcant associations. Although
Wong [54] found that “trouble sleeping” was predictive of later SI,
nightmares and “feeling tired” did not predict SI over the 3-year followup period. Another study reported no association between insomnia
symptoms in adolescence (12–18 years old) and SI 6–7 years later [55].
Overall, there is mixed evidence for the sleep problems predicting SI
in youth. However, the one study that utilized an objective measure of
sleep problems (i.e., wrist actigraphy), had a short follow-up period
(i.e., 7- and 21-day), and controlled for depression [11] found a signiﬁcant association, suggesting that speciﬁc sleep problems (i.e., sleeponset variability) may be proximal risk factors for SI in youth
(18–23 years old).
3.4. Sleep problems predicting suicide attempts
Six studies used a sleep-related measure to predict SA. Four studies
found a signiﬁcant relationship between sleep (i.e., general sleep problems, insomnia, nocturnal hGH secretion, and 24-hour cortisol secretion) and SA over the subsequent 5–10 years. Self-reported general
sleep problems [53] and insomnia symptoms [55] predicted SA over the
subsequent 6–7 years, even after controlling for relevant demographic
145
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suggests the importance of separating suicidal thoughts and behaviors
[65,66] and the null suicidality results may be due to diﬀerent STBs
having distinct risk factors. Fourth, the relationship between sleep
problems and STBs was demonstrated over both long follow-up periods
(i.e., 3–10 years), but more importantly, over relatively short follow-up
periods (i.e., 7- and 21-days). However, present ﬁndings can only speak
to sleep problems as a risk factor for STBs over long intervals, which is a
common issue with prospective STB research [7]. The recent work by
Bernert [11] suggests that sleep problems may be a promising shortterm predictor of SI, thus ﬁlling a signiﬁcant gap in the sleep-STB literature. Fifth, in some of the studies the relationship between sleep
problems and STBs held after controlling for a range of known longterm risk factors for suicide, such as sociodemographic characteristics
(e.g., age), psychiatric disorders (e.g., depression), and prior SI. This
demonstrates that sleep problems may be unique predictor of STBs in
youth. Notably, in one study using objective measures (i.e., actigraphy),
sleep problems demonstrated unique predictive ability controlling for
baseline SI [11]. Sixth, three ﬁndings drawn from a single small-scale
study (n = 77) with a clinical sample suggest a relationship between
hormonal processes linked with sleep, such as hGH and cortisol, and
future STBs [57,58]. Together, these studies suggest that ﬂuctuations in
hormonal processes represent a disruption in a core sleep-onset mechanism (i.e., circadian phase delay), which may increase risk for STBs
over the next decade.
This review also identiﬁed seven main limitations of prior studies
that suggest important directions for future research on sleep problems
and STBs in youth. First, the evidence base for the sleep-STB connection
in youth is largely based on two samples of youth: the National
Longitudinal Study of Adolescent to Adult Health (n = 3 studies)
[53,55,64] and a PSG and neuroendocrine study (n = 3 studies)
[57,58,61]. Therefore, replication in additional and more diverse
samples is needed. Second, sleep problems and STBs were primarily
measured via self-report using only a few items (an exception being the
work by Bernert [11]). Given the known limitations and threats to
validity of single-item assessments of STBs [67] and sleep problems
[68,69], studies reviewed may have either underestimated or overestimated the sleep-STB link. Greater speciﬁcity in the assessment of
sleep problems contributing to future STBs could aid in the development and implementation of eﬀective sleep interventions [70]. Third,
STB studies are limited on which sleep health domains (e.g., duration,
regularity) they are examining and are an area of neglected research
[71]. Given the growing body of cross-sectional literature on the relationship between sleep duration and STBs [35], there is a need to
examine sleep duration longitudinally with objective and subjective
measures. There is considerable support that short sleep duration
measured objectively in adults with insomnia speciﬁcally is associated
with a variety of negative consequences [72,73]. Research on sleep
duration among adolescents could be extended to clarify whether long
sleep duration (i.e., ≥10 h of sleep) [35] and/or short total sleep
duration (i.e., ≤ 5 h of sleep) [35] predicts short-term risk of STBs in
youth. Fourth, STB studies incorporating objective sleep measures are
so limited that it is not yet possible to determine whether these measures add predictive value above subjective sleep measures. Objective
sleep measures are important because people are inaccurate in reporting their sleep duration and sleep latency [74,75] and objective
assessment of these parameters allows for more precise measurement
and could enhance prediction [76]. Fifth, for the majority of studies in
this review, the follow-up assessment was relatively long and occurred
during adulthood. Therefore, as STB risk was ultimately measured in
adulthood, these studies tell us less about the prediction of suicide risk
in youth. Sixth, the variability in follow-up duration (Range = 7 days10 years) may have contributed to the mixed results. Signiﬁcant ﬁndings from the only short-term prediction study [11] included in the
review as well as numerous signiﬁcant ﬁndings in the adult short-term
prediction literature [12,24], suggest that sleep problems have greater
utility as a proximal short-term risk factor than a long-term predictor.

(e.g., gender) and psychiatric risk factors (e.g., depressive symptoms).
Another study found that, in adolescents with depression, insomnia and
hypersomnia predicted SA ﬁve years later, but the relationship did not
hold after controlling for other related risk factors such as hopelessness
[56].
Studies using objective sleep-related measures have also produced
mixed ﬁndings. Two studies found that greater amounts of hGH during
the ﬁrst four hours of sleep [57] (a pattern linked with poorer slowwave sleep [SWS]) and greater levels of cortisol prior to sleep onset (a
pattern linked with sleep disturbance) predicted SA 9–10 years later
[58]. Notably, as all adolescents experience dysregulation and increase
in hGH during this developmental period and particularly around sleep
onset [59], these ﬁndings suggest that suicidal adolescents may exhibit
even greater dysregulation of hGH near sleep. Activation of the hypothalamic pituitary adrenal (HPA) axis (as indexed by cortisol elevations) prior to sleep onset—a period when the HPA axis is usually inactive—may confer vulnerability for future SA [58], however, the
speciﬁc mechanism is unknown. Although studies examining sleep-related hormones have been promising, two other studies using PSG, a
gold-standard sleep assessment, did not ﬁnd that objective sleep variables (e.g., REM latency, REM density, SWS) predicted SA 9–10 years
later [60,61].
Taken together, this research suggests mixed evidence for the association between sleep problems and SA in youth. The majority of selfreport (i.e., subjective) insomnia measures indicated a sleep-STB relationship whereas not all objective sleep measures indicated a sleepSTB relationship. For instance, PSG had null results. This may be due to
PSG results attempting to predict SA over a long follow-up periods and
therefore objective sleep measures used over short follow-up periods
(e.g., as seen in the Bernert [11] study with actigraphy used over a short
follow-up period) may be more useful in identifying STB risk factors.
Finally, the dysregulation and increase in hGH in adolescence may be a
mechanism contributing to decreased SWS (or reduced deep sleep) and
consequently, an increase in daytime sleepiness in adolescents [62,63].
3.5. Sleep problems predicting suicidality
Two studies examined sleep-related measures as a predictor of suicidality (a composite category including SI and SA). No sleep-related
measure in either study, subjective (late bed time) or objective (REM
density, REM latency, sleep latency), predicted suicidality over the
subsequent six [64] to ten years [61].
4. Discussion of systematic review
Of the ten studies reviewed, seven studies found that at least one
sleep-related measure was a signiﬁcant predictor of a STB outcome.
Signiﬁcant ﬁndings appeared across various sleep predictors (e.g., sleep
variability, insomnia symptoms), methodologies (subjective and objective measures), and STB outcomes (SI and SA). However, signiﬁcant
eﬀects were not found across all studies and ﬁndings were mixed across
the various sleep predictors and STBs examined.
There are six notable ﬁndings of this review. First, for SI and SA,
sleep problems with greater speciﬁcity (e.g., initial insomnia) were
more predictive than less speciﬁc sleep problems (e.g., feeling tired).
Most studies suggested that speciﬁc self-reported sleep problems (e.g.,
insomnia) compared to general sleep problems may be more reliable
risk factors for STBs. Second, a range of methods – objective and subjective – have been used to assess sleep problems and when examining
within a speciﬁc sleep-related method, results were not consistent. Five
studies that used only subjective sleep-related measures (i.e., brief selfreport questionnaires) [53–56,64] and four studies that used only objective sleep-related measures [57,58,60,61] demonstrated mixed
ﬁndings. Future research is needed to clarify the optimal method of
sleep measurement. Third, studies predicting “suicidality” (combining
SI and SA into one variable) were not signiﬁcant. Previous research
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(Process C). Process S is a sleep-wake dependent process that changes as
a function of a previous sleep episode, increasing while awake and
decreasing while asleep. Process S governs sleep depth and generates
homeostatic sleep drive/pressure. Indicators of Process S are time spent
in SWS, slow-wave activity in NREM (assessed via power spectral
analysis of raw PSG data) [90], and sleep drive/pressure [87]. Process S
interacts with Process C, which is the clocklike aspect of sleep regulation that is responsive to the light-dark cycle in a 24-h day. This model
has been examined in adolescents to understand how changes in sleep
regulation may be unique among this population [33,86]. The developmental shifts in circadian timing and homeostatic drive of sleep
during adolescence will be discussed in turn.

Short-term prediction of STBs has important clinical implications [77]
and given feasibility and utility of these studies [24], there is a pressing
need for more short-term prediction studies in this area. Seventh, and
ﬁnally, only three of the studies controlled for baseline STBs in the
analyses. Controlling for prior STBs aids in understanding the unique
contribution of sleep problems in predicting future STBs. Given that
prior research in adults has examined the unique contribution of sleep
to STBs [27], there is an important issue to address in future research in
youth.
Findings from this review indicate that, although prospective research is limited, sleep problems represent a promising risk factor for
youth STBs. Based on the limitations noted in prior research, future
studies could enhance understanding of this association with study
designs that include: validated self-report scales or diagnostic interviews of sleep and STBs, objective measures of sleep, multi-item measures of speciﬁc STBs and sleep, assessment of sleep health domains,
and examine the sleep-STB relationship over shorter follow-up periods.
One crucial gap in the literature that remains is how sleep problems
confer risk for STBs in youth. In the next section, we use a developmental framework to explore normative changes in sleep during adolescence that may make sleep problems particularly pernicious for
youth.

5.1.1. Changes in circadian timing of sleep
Research indicates a developmental delay in circadian regulation of
sleep (Process C) which results in a preference for eveningness in
adolescence or circadian phase delay [91]. Even when environmental
factors (e.g., school) are removed, adolescents still demonstrate a delay
in preferred activity phase (i.e., preferred time being active and awake)
[91]; most adolescents prefer to stay up late and sleep late. Adolescents
demonstrate a delay in melatonin secretion (i.e., hormone which begins
to increase several hours before sleep onset in preparation for sleep)
due to melatonin being sensitive to and suppressed by light [86,92].
Longer internal day length (i.e., circadian period) and light sensitivity
are potential mechanisms thought to account for the circadian phase
delay.

5. Developmental framework
Adolescence is a developmental period typiﬁed by widespread
biological, psychological, and social shifts [78,79], including signiﬁcant
changes in the amount and type of sleep obtained [80,81]. The majority
of adolescents get less than the recommended 8–10 h of sleep per night
and obtain less restorative sleep [33]. Consequently, most adolescents
experience daytime fatigue [82].
It is important to note that most suicide research lack of speciﬁc
terminology when examining sleep-related processes (e.g., broad terms
like “sleep problems”). In contrast, the sleep literature employs speciﬁc
terminology and has focused much of its attention on insuﬃcient sleep,
objective measures of sleep (e.g., PSG), and speciﬁc sleep disorders
(e.g., insomnia). As such, this portion of the review will explore how
insuﬃcient sleep (i.e., failing to get adequate sleep) may be caused by
sleep-related developmental processes and why these may place youth
at greater risk for STBs. This review will focus on normative changes in
sleep regulation, sleep architecture, and sleep continuity.

5.1.1.1. Internal day-length and sleep duration. The intrinsic circadian
period for adolescents (24.27 h) is signiﬁcantly longer than the
circadian period for adults (24.12 h) [93,94]. As a result, adolescents
need more time awake before they are signaled to sleep through Process
S. This delays peak melatonin production and sleep onset combined
with early required wake times for school ultimately impacts sleep
duration [91]. Although more precise measurements across both
pubertal development and the intrinsic circadian period are needed,
longer internal day-length may play an important role in how
insuﬃcient sleep occurs during this developmental period.
5.1.1.2. Light sensitivity, sleep duration, and sleep depth. Light sensitivity
may also play an important role in delayed circadian timing. This delay
has been examined across diﬀerent pubertal stages. Melatonin levels
are more suppressed at the lowest lux level (i.e., unit of illumination
indicating intensity of light) in early pubertal adolescents compared to
late pubertal adolescents [95,96] and adults [97], suggesting the
circadian timing system in early adolescence is extremely sensitive to
light. This is notable because 96% of adolescents report using at least
one form of technology that emits a short-wavelength light (i.e., higher
concentration of blue than natural light) before bedtime [98]. The best
evidence of the eﬀects of short-wavelength light comes from studies in
adults. Research in adults indicates that blue-light exposure
signiﬁcantly suppresses the evening rise of melatonin. As a result of
melatonin suppression, individuals display heightened evening arousal,
take longer to fall asleep, display a decreased average accumulation of
REM sleep [99], and demonstrate decreased alertness the next morning
[100]. This light sensitivity is believed to produce a similar decrease in
sleep depth and increase in sleep delay eﬀects in adolescents [96].

5.1. Sleep regulation, sleep architecture, and sleep continuity
Although the amount of needed sleep does not change from childhood to adolescence, adolescents exhibit a signiﬁcant decrease in sleep
duration and sleep depth compared to children [80,83]. The 10-hour
nightly average obtained during childhood decreases to 7.5 h in adolescence [84,85]. There is a notable shift in chronotype (i.e., how an
individual's endogenous circadian clock entrains to a 24-hour day)
during this developmental period with a phase delay toward a more
evening chronotype, leading to adolescents' preference for a later
bedtime [84]. This later bedtime is in direct conﬂict with the early rise
times necessitated by school schedules, resulting in overall reductions
in nightly sleep duration. In addition, when adolescents do sleep, they
experience less slow wave sleep (SWS; i.e., deep sleep/non-rapid eye
movement [NREM] sleep, stage N3 sleep that is visually scored), or less
restorative sleep, compared to children [33,86]. Taken together, adolescents experience persistent insuﬃcient sleep (duration) and less restorative sleep (depth).
Insuﬃcient and less restorative sleep results from developmental
shifts in sleep architecture that may be driven by endogenous changes
in both homeostatic drive to sleep and circadian regulatory processes
[86]. The two-process model of sleep regulation [87–89] posits that
sleep structure and timing are a direct result of the interaction between
two systems: homeostatic system (Process S) and circadian system

5.1.2. Changes in homeostatic drive for sleep
In addition to shifts in circadian timing, adolescents also display
changes in homeostatic drive for sleep that are distinct from childhood
and adulthood. Although limited studies have examined age-related
changes in adolescents' homeostatic process regulating sleep (Process
S), ﬁndings have been similar across adolescent age groups regarding
their resistance to sleep pressure, sleep duration, and decrease in slow
wave sleep [33,101].
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limited.

5.1.2.1. Sleep pressure and sleep duration. The build-up of sleep pressure
is slower in mature adolescents compared to early pubertal adolescents
and adults [80]. This suggests that sensitivity to sleep pressure
undergoes signiﬁcant changes during the course of adolescence. The
slower accumulation of sleep pressure is thought to allow later sleep
onset in more mature adolescents [102]. As a result, adolescents
resistance to sleep pressure may not signal a need for sleep when it
might be necessary to do so. Resistance to sleep pressure may be a
mechanism leading to insuﬃcient sleep observed among adolescents.

5.2.2. Emotion regulation
A second potential link between insuﬃcient sleep and STBs may be
ER diﬃculties. Adolescents who experience insuﬃcient sleep display
increased emotional reactivity [123] and signiﬁcant diﬃculties with ER
(e.g., use of ineﬀective strategies such as suppression, avoidance, rumination) [124–126]. A recent study examined the eﬀects of sleep restriction on ER in adolescents and found that sleep restriction not only
worsened mood, but also decreased adolescents' ability to regulate their
negative emotions [125]. In addition, insuﬃcient sleep has also been
linked to facets associated with ER such as negative emotion states (e.g.,
worsened mood [127], increased anxiety [128]) and greater emotional
reactivity to negative stimuli [127]. Similar diﬃculties with ER have
also been found in adolescent suicide attempters [129–131]. In two
studies –one on adolescents [129] and one on college-aged adults
[132]– multiple suicide attempters (i.e., more than one SA) were distinguished from single attempters by greater diﬃculties with ER (e.g.,
inability to access eﬀective regulation strategies). In sum, ER diﬃculties
may be another mechanism linking sleep problems to risk for STBs in
youth. However, no research has examined ER diﬃculties as a potential
mediator in the sleep-STB relationship.

5.1.2.2. Slow wave sleep and sleep depth. Adolescents experience not
only a signiﬁcant decrease in total SWS, but also a decrease in time
spent in SWS during a single sleep episode [33,101]. The decrease in
SWS is paralleled by a decrease in slow-wave activity during NREM and
REM sleep and an increase in Stage 2 (N2) sleep (i.e., most common
stage of sleep characterized by theta waves) [33]. Consequently,
adolescents' sleep becomes less deep and restorative. The beneﬁts of
restorative sleep [103,104] (e.g., better cognitive performance) and the
negative consequences of insuﬃcient sleep [104,105] (e.g., attention
diﬃculties) have been well-documented in adults. Determining
whether adolescents are as sensitive to insuﬃcient sleep as adults
remains an open question and important future research direction. The
existing evidence in youth suggests a potential pathway linking
insuﬃcient sleep to increased health risk behaviors, such as STBs.
This pathway will be discussed in detail in the next section.

5.2.3. Environmental and social factors
A range of environmental and social factors may also have a major
inﬂuence on the adolescent sleep-STB relation. Academic demands and
school schedules are an external environmental factors that require
early wake times despite adolescent's natural preference for late bedtimes and wake times [133]. In addition, research indicates an increase
in the use of electronic media (e.g., smartphone) from childhood to
adolescence [134] and suggests that this usage before bed plays a
considerable role in insuﬃcient sleep [135]. Essentially, what is already
developmentally occurring within sleep processes (i.e., changes in circadian timing, sensitivity to sleep pressure and sleep architecture) is
made worse by adolescents' use of electronics before bed [98,100,135].
Moreover, what adolescents are looking at and actively engaging with
on electronic media may increase their emotional and physiological
arousal and further shorten sleep duration [136,137]. One study demonstrated that adolescents who spent more time engaging with electronic media reported more mental health problems (e.g., depressive
symptoms) compared to adolescents who spent more time engaging in
non-electronic activities [138]. As a result, electronics before bed
coupled with the biological eﬀects of electronic use on sleep (i.e., blue
light exposure suppressing evening rise of melatonin) may exacerbate
insuﬃcient sleep. This disruption in sleep, over and above normative
sleep architecture changes, may place adolescents at heightened risk for
STBs. Overall, ﬁndings suggest that developmental changes in sleep
processes may be exacerbated by social and environmental factors in
adolescents' lives.

5.2. Sleep changes and their association with suicide risk in youth
Although two distinct literatures indicate that adolescence is characterized by signiﬁcant changes in sleep and that sleep problems confer
unique risk for STBs, the mechanisms underlying the sleep-STB relationship remain unclear. We propose that executive function (EF) and
emotion regulation (ER) deﬁcits may be two potential mediators linking
sleep problems to increased risk for youth STBs. Since no research to
date has connected sleep problems to STB risk in youth through deﬁcits
in EF and ER, evidence will be drawn from their separate literatures
(i.e., sleep problems relating to EF and ER diﬃculties; EF and ER difﬁculties relating to STBs).
5.2.1. Executive function
Adolescents who experience insuﬃcient sleep display deﬁcits in a
range of EFs such as attention, working memory, and processing speed
[106–109]. While attention and working memory play a role in higherorder EFs (e.g., decision making, planning), the impact of sleep deprivation on higher-order EFs remain relatively underexplored in adolescents. Drawing from the adult literature, insuﬃcient sleep has been
found to impair problem-solving [110] and cognitive ﬂexibility required for decision making [111].
Several of these same EF deﬁcits have also been found to distinguish
suicide attempters from individuals who do not attempt suicide. For
instance, adult suicide attempters have been found to display deﬁcits in
a range of EFs such as attention [112,113], working memory [113], and
ﬂexible thinking [114] compared to non-attempters. Suicide attempters
have also displayed deﬁcits in in higher-order EFs such as decision
making compared to non-attempters [115–117]. Similarly, adolescent
suicide attempters display deﬁcits in higher-order EFs such as decision
making (speciﬁcally risky decision making) [118,119] and problemsolving [120] and young adult suicide attempters display deﬁcits in
cognitive ﬂexibility [121].
One study in adults has found that, after accounting for wakefulness, SA occur most frequently in the circadian night [122]. Being
awake during the circadian night, when an individual is not biologically
predisposed to being awake, may result in impaired EF and place an
individual at heightened risk for STBs.
In sum, EF deﬁcits may be one mechanism underlying the sleep-STB
relationship in youth, however, research examining this speciﬁc link is

6. Implications for hospital treatment
Sleep problems may be a clinically useful target for youth at risk for
STBs because they are easily assessed in a variety of settings (including
hospitals) and are amenable to treatment.
6.1. Assessment
Sleep problems may signal a need for acute intervention and are
therefore important to monitor across healthcare settings. As previously
noted, multiple lines of research indicate an important relationship
between sleep problems and STBs. Sleep problems may be a short-term
risk factor for STBs [11], precede adolescent suicide death in retrospective research [39], and are reported during presentation to emergency services for a SA [139]. Together, this research indicates that if
an adolescent is reporting signiﬁcant sleep problems, assessment of
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[140], which assesses recent sleep problems. For settings in need of a
briefer assessment, adult research has shown that the one-item sleep
question on the Patient Health Questionnaire-9 (i.e., “Over the last 2
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[1] National Center for Injury Prevention and Control, Centers for Disease Control and
Prevention. Web-based Injury Statistics Query and Reporting System (WISQARS).
2015.
[2] Kann L, Kinchen S, Shanklin SL, et al. Youth risk behavior surveillance—United
States, 2013. Morb Mortal Wkly Rep Surveill Summ 2014;63(4):1–168.
[3] Ribeiro J, Franklin J, Fox KR, et al. Self-injurious thoughts and behaviors as risk
factors for future suicide ideation, attempts, and death: a meta-analysis of longitudinal studies. Psychol Med 2016;46(2):225–36.
[4] Goldman-Mellor SJ, Caspi A, Harrington H, et al. Suicide attempt in young people:
a signal for long-term health care and social needs. JAMA Psychiat
2014;71(2):119–27.
[5] Olfson M, Gameroﬀ MJ, Marcus SC, Greenberg T, Shaﬀer D. National trends in
hospitalization of youth with intentional self-inﬂicted injuries. Am J Psychiatry
2005;162(7):1328–35.
[6] Carter G, Milner A, McGill K, Pirkis J, Kapur N, Spittal MJ. Predicting suicidal
behaviours using clinical instruments: systematic review and meta-analysis of
positive predictive values for risk scales. Br J Psychiatry 2017:387–95.
[7] Franklin JC, Ribeiro JD, Fox KR, et al. Risk factors for suicidal thoughts and behaviors: a meta-analysis of 50 years of research. Psychol Bull
2017;143(2):187–232.
[8] Glenn CR, Franklin JC, Nock MK. Evidence-based psychosocial treatments for selfinjurious thoughts and behaviors in youth. J Clin Child Adolesc Psychol
2015;44(1):1–29.
[9] Riblet NB, Shiner B, Young-Xu Y, Watts BV. Strategies to prevent death by suicide:
meta-analysis of randomised controlled trials. Br J Psychiatry 2017;210:396–402.
[10] Association AP. Diagnostic and statistical manual of mental disorders (DSM-5).
Washington, DC: American Psychiatric Publishing; 2013.
[11] Bernert RA, Hom MA, Iwata NG, Joiner TE. Objectively assessed sleep variability
as an acute warning sign of suicidal ideation in a longitudinal evaluation of young
adults at high suicide risk. J Clin Psychiatry 2017;78(6):e678–87.
[12] Zuromski KL, Cero I, Witte TK. Insomnia symptoms drive changes in suicide
ideation: a latent diﬀerence score model of community adults over a brief interval.
J Abnorm Psychol 2017;126(6):739–49.
[13] Magee CA, Gordon R, Caputi P. Distinct developmental trends in sleep duration
during early childhood. Pediatrics 2014;133(6):e1561–7.
[14] de Zambotti M, Goldstone A, Claudatos S, Colrain IM, Baker FC. A validation study
of Fitbit Charge 2 compared with polysomnography in adults. Chronobiol Int
2017:1–12.
[15] Pigeon WR, Woosley JA, Lichstein KL. Insomnia and hypnotic medications are
associated with suicidal ideation in a community population. Arch Suicide Res
2014;18(2):170–80.
[16] Pompili M, Innamorati M, Forte A, et al. Insomnia as a predictor of high-lethality
suicide attempts. Int J Clin Pract 2013;67(12):1311–6.
[17] Nadorﬀ MR, Nazem S, Fiske A. Insomnia symptoms, nightmares, and suicide risk:
duration of sleep disturbance matters. Suicide Life Threat Behav
2013;43(2):139–49.
[18] Ribeiro JD, Pease JL, Gutierrez PM, et al. Sleep problems outperform depression
and hopelessness as cross-sectional and longitudinal predictors of suicidal ideation
and behavior in young adults in the military. J Aﬀect Disord 2012;136(3):743–50.
[19] Suh S, Kim H, Yang H-C, Cho ER, Lee SK, Shin C. Longitudinal course of depression
scores with and without insomnia in non-depressed individuals: a 6-year follow-up
longitudinal study in a Korean cohort. Sleep 2013;36(3):369–76.
[20] Bernert RA, Joiner TE. Sleep disturbances and suicide risk: a review of the literature. Neuropsychiatr Dis Treat 2007;3(6):735–43.
[21] Bernert RA, Kim JS, Iwata NG, Perlis ML. Sleep disturbances as an evidence-based
suicide risk factor. Curr Psychiatry Rep 2015;17(3):1–9.
[22] Bernert RA, Nadorﬀ MR. Sleep disturbances and suicide risk. Sleep Med Clin
2015;10(1):35–9.
[23] Drapeau CW, Nadorﬀ MR. Suicidality in sleep disorders: prevalence, impact, and
management strategies. Nat Sci Sleep 2017;9:213.
[24] Littlewood D, Kyle SD, Pratt D, et al. Examining the role of psychological factors in
the relationship between sleep problems and suicide. Clin Psychol Rev
2017;54:1–16.
[25] Liu X, Buysse DJ. Sleep and youth suicidal behavior: a neglected ﬁeld. Curr Opin
Psychiatry 2006;19(3):288–93.
[26] 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.
[27] Pigeon WR, Pinquart M, Conner K. Meta-analysis of sleep disturbance and suicidal
thoughts and behaviors. J Clin Psychiatry 2012;73(9):e1160–7.
[28] Pigeon WR, Bishop TM, Titus CE. The relationship between sleep disturbance,
suicidal ideation, suicide attempts, and suicide among adults: a systematic review.
Psychiatr Ann 2016;46(3):177–86.
[29] Pigeon WR, Titus CE, Bishop TM. The relationship of suicidal thoughts and behaviors to sleep disturbance: a review of recent ﬁndings. Curr Sleep Med Rep
2016;2(4):241–50.
[30] Woznica AA, Carney CE, Kuo JR, Moss TG. The insomnia and suicide link: toward
an enhanced understanding of this relationship. Sleep Med Rev 2015;22:37–46.
[31] Kraemer HC, Kazdin AE, Oﬀord DR, Kessler RC, Jensen PS, Kupfer DJ. Coming to
terms with the terms of risk. Arch Gen Psychiatry 1997;54(4):337–43.
[32] Kazdin AE. Mediators and mechanisms of change in psychotherapy research. Annu
Rev Clin Psychol 2007;3:1–27.
[33] Jenni OG, Achermann P, Carskadon MA. Homeostatic sleep regulation in

6.2. Treatment
The eﬃcacy of treatments for sleep problems in adolescents is also
promising (see Blake and colleagues [149] for a review). Although not
the only treatment for sleep problems in youth, cognitive behavioral
therapy for insomnia (CBT-I) has the strongest evidence base with positive eﬀects across several studies in youth [150,151]. Two randomized controlled trials in adolescents that compared CBT-I to a waitlist
control [152] and a sleep hygiene condition [153] found CBT-I to be a
superior treatment. CBT-I is advantageous because it is brief (i.e., 6
sessions), can be delivered directly to adolescents with no parental involvement [153], and can improve sleep outcomes (measured by selfreport, sleep diaries, and actigraphy) with medium to large eﬀect sizes
[150,151,153]. CBT-I has also shown eﬃcacy for even subthreshold
insomnia symptoms in college students [154]. As such, CBT-I represents
an ideal treatment to use in hospital settings when the presentation is
insomnia or subthreshold insomnia. In addition to CBT-I, medication is
a common treatment for youth sleep problems. Nightmares may be
treated with alpha-blockers (e.g., prazosin) and insomnia may be
treated with antihistamines (e.g., hydroxyzine) [155]. There has been
an increase in treating adolescent insomnia with hypnotics (e.g., zolpidem) [156]. However, additional research on this treatment in youth
is needed given recent work in adults indicating that hypnotics may
increase SI [157].
7. Conclusion
A small, but growing prospective literature indicates that sleep
problems may confer signiﬁcant and unique risk for STBs in youth.
Normative changes in sleep architecture during adolescence could explain why sleep problems may be particularly pernicious for young
people. Although there appears to be a sleep-STB association, additional
research is needed to clarify the mechanism linking sleep problems
increase risk for youth STBs. Sleep problems, particularly insomnia,
may be a promising treatment target for hospitalized youth because
they are easily assessed and amenable to treatment.
149

General Hospital Psychiatry 63 (2020) 141–151

J.C. Kearns et al.

[67] Millner AJ, Lee MD, Nock MK. Single-item measurement of suicidal behaviors:
validity and consequences of misclassiﬁcation. PLoS One 2015;10(10):e0141606.
[68] Lallukka T, Dregan A, Armstrong D. Comparison of a sleep item from the General
Health Questionnaire-12 with the Jenkins Sleep Questionnaire as measures of
sleep disturbance. J Epidemiol 2011;21(6):474–80.
[69] Lewandowski AS, Toliver-Sokol M, Palermo TM. Evidence-based review of subjective pediatric sleep measures. J Pediatr Psychol 2011;36(7):780–93.
[70] McCall WV, Black CG. The link between suicide and insomnia: theoretical mechanisms. Curr Psychiatry Rep 2013;15(9):389–98.
[71] Buysse DJ. Sleep health: can we deﬁne it? Does it matter? Sleep 2014;37(1):9–17.
[72] Fernandez-Mendoza J. The insomnia with short sleep duration phenotype: an
update on it's importance for health and prevention. Curr Opin Psychiatry
2017;30(1):56–63.
[73] Fernandez-Mendoza J, He F, Vgontzas AN, Liao D, Bixler EO. Objective short sleep
duration modiﬁes the relationship between hypertension and all-cause mortality. J
Hypertens 2017;35(4):830–6.
[74] Carskadon MA, Dement WC, Mitler M, Guilleminault C, Zarcone VP, Spiegel R.
Self-reports versus sleep laboratory ﬁndings in 122 drug-free subjects with complaints of chronic insomnia. Am J Psychiatry 1976;133(12):1382–8.
[75] Lauderdale DS, Knutson KL, Yan LL, Liu K, Rathouz PJ. Self-reported and measured
sleep duration: how similar are they? Epidemiology 2008;19(6):838–45.
[76] McCall C, McCall WV. Comparison of actigraphy with polysomnography and sleep
logs in depressed insomniacs. J Sleep Res 2012;21(1):122–7.
[77] Glenn CR, Nock MK. Improving the short-term prediction of suicidal behavior. Am
J Prev Med 2014;47(3):176–80.
[78] Blakemore S-J. The social brain in adolescence. Nat Neurosci 2008;9(4):267–77.
[79] Steinberg L. Cognitive and aﬀective development in adolescence. Trends Cogn Sci
2005;9(2):69–74.
[80] Carskadon MA. Patterns of sleep and sleepiness in adolescents. Pediatrician
1990;17(1):5–12.
[81] Ohayon MM, Carskadon MA, Guilleminault C, Vitiello MV. Meta-analysis of
quantitative sleep parameters from childhood to old age in healthy individuals:
developing normative sleep values across the human lifespan. Sleep
2004;27(7):1255–73.
[82] Fisher M. Fatigue in adolescents. J Pediatr Adolesc Gynecol 2013;26(5):252–6.
[83] Anders TF, Carskadon MA, Dement WC. Sleep and sleepiness in children and
adolescents. Pediatr Clin N Am 1980;27(1):29–43.
[84] Crabtree VM, Williams NA. Normal sleep in children and adolescents. Child
Adolesc Psychiatr Clin N Am 2009;18(4):799–811.
[85] Basch CE, Basch CH, Ruggles KV, Reviewed Rajan S Peer. Prevalence of sleep
duration on an average school night among 4 nationally representative successive
samples of American high school students, 2007–2013. Prev Chronic Dis 2014;11.
[86] Carskadon MA, Acebo C, Jenni OG. Regulation of adolescent sleep: implications
for behavior. Ann N Y Acad Sci 2004;1021(1):276–91.
[87] Borbély AA. A two process model of sleep regulation. Hum Neurobiol
1982:195–204.
[88] Borbély AA, Daan S, Wirz-Justice A, Deboer T. The two-process model of sleep
regulation: a reappraisal. J Sleep Res 2016;25(2):131–43.
[89] Brent DA, McMakin DL, Kennard BD, Goldstein TR, Mayes TL, Douaihy AB.
Protecting adolescents from self-harm: a critical review of intervention studies. J
Am Acad Child Adolesc Psychiatry 2013;52(12):1260–71.
[90] Dijk D-J, Lockley SW. Invited review: integration of human sleep-wake regulation
and circadian rhythmicity. J Appl Physiol 2002;92(2):852–62.
[91] Carskadon MA, Vieira C, Acebo C. Association between puberty and delayed phase
preference. Sleep 1993;16(3):258–62.
[92] Lewy AJ, Wehr TA, Goodwin FK, Newsome DA, Markey S. Light suppresses melatonin secretion in humans. Science 1980;210(4475):1267–9.
[93] Czeisler CA, Duﬀy JF, Shanahan TL, et al. Stability, precision, and near-24-hour
period of the human circadian pacemaker. Science 1999;284(5423):2177–81.
[94] Wright KP, Hughes RJ, Kronauer RE, Dijk D-J, Czeisler CA. Intrinsic near-24-h
pacemaker period determines limits of circadian entrainment to a weak synchronizer in humans. Proc Natl Acad Sci U S A 2001;98(24):14027–32.
[95] Carskadon M, Acebo C, Arnedt J. Failure to identify pubertally-mediated melatonin sensitivity to light in adolescents. Paper presented at: Sleep. 2002.
[96] Crowley SJ, Cain SW, Burns AC, Acebo C, Carskadon MA. Increased sensitivity of
the circadian system to light in early/mid-puberty. J Clin Endocrinol Metab
2015;100(11):4067–73.
[97] Zeitzer JM, Dijk DJ, Kronauer RE, Brown EN, Czeisler CA. Sensitivity of the human
circadian pacemaker to nocturnal light: melatonin phase resetting and suppression. J Physiol 2000;526(3):695–702.
[98] Gradisar M, Wolfson AR, Harvey AG, Hale L, Rosenberg R, Czeisler CA. The sleep
and technology use of Americans: ﬁndings from the National Sleep Foundation's
2011 Sleep in America poll. J Clin Sleep Med 2013;9(12):1291–9.
[99] Carskadon MA, Dement WC. Normal human sleep: an overview. Principles and
Practice of Sleep Medicine 2005;4:13–23.
[100] Chang A, Aeschbach D, Duﬀy JF, Czeisler CA. Evening use of light-emitting
eReaders negatively aﬀects sleep, circadian timing, and next-morning alertness.
Proc Natl Acad Sci U S A 2015;112(4):1232–7.
[101] Tarokh L, Carskadon MA, Achermann P. Dissipation of sleep pressure is stable
across adolescence. Neuroscience 2012;216:167–77.
[102] Taylor DJ, Jenni OG, Acebo C, Carskadon MA. Sleep tendency during extended
wakefulness: insights into adolescent sleep regulation and behavior. J Sleep Res
2005;14(3):239–44.
[103] Aly M, Moscovitch M. The eﬀects of sleep on episodic memory in older and
younger adults. Memory 2010;18(3):327–34.
[104] Ellenbogen JM. Cognitive beneﬁts of sleep and their loss due to sleep deprivation.

adolescents. Sleep 2005;28(11):1446–54.
[34] Shochat T, Cohen-Zion M, Tzischinsky O. Functional consequences of inadequate
sleep in adolescents: a systematic review. Sleep Med Rev 2014;18(1):75–87.
[35] Fitzgerald CT, Messias E, Buysse DJ. Teen sleep and suicidality: results from the
youth risk behavior surveys of 2007 and 2009. Journal of Clinical Sleep Medicine:
JCSM: Oﬃcial Publication of the American Academy of Sleep Medicine
2011;7(4):351.
[36] Lee YJ, Cho S-J, Cho IH, Kim SJ. Insuﬃcient sleep and suicidality in adolescents.
Sleep 2012;35(4):455–60.
[37] Wong MM, Brower KJ, Craun EA. Insomnia symptoms and suicidality in the national comorbidity survey–adolescent supplement. J Psychiatr Res 2016;81:1–8.
[38] Guo L, Xu Y, Deng J, et al. Association between sleep duration, suicidal ideation,
and suicidal attempts among Chinese adolescents: the moderating role of depressive symptoms. J Aﬀect Disord 2017;208:355–62.
[39] Goldstein TR, Bridge JA, Brent DA. Sleep disturbance preceding completed suicide
in adolescents. J Consult Clin Psychol 2008;84-91(1):84.
[40] Lopes MC, Boronat AC, Wang YP, Fu-I L. Sleep complaints as risk factor for suicidal
behavior in severely depressed children and adolescents. CNS Neurosci Ther
2016;22(11):915–20.
[41] Stanley IH, Hom MA, Luby JL, et al. Comorbid sleep disorders and suicide risk
among children and adolescents with bipolar disorder. J Psychiatr Res
2017;95:54–9.
[42] Barbe RP, Williamson DE, Bridge JA, et al. Clinical diﬀerences between suicidal
and nonsuicidal depressed children and adolescents. J Clin Psychiatry
2005;66:492–8.
[43] Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for systematic
review and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev
2015;4(1).
[44] Evans E, Hawton K, Rodham K. Factors associated with suicidal phenomena in
adolescents: a systematic review of population-based studies. Clin Psychol Rev
2004;24(8):957–79.
[45] Casey BJ, Jones RM, Hare TA. The adolescent brain. Ann N Y Acad Sci
2008;1124(1):111–26.
[46] Nock MK. Self-injury. Annu Rev Clin Psychol 2010;6:339–63.
[47] Hawton K, Saunders KE, O'Connor RC. Self-harm and suicide in adolescents. Lancet
2012;379(9834):2373–82.
[48] Grandclerc S, De Labrouhe D, Spodenkiewicz M, Lachal J, Moro MR. Relations
between nonsuicidal self-injury and suicidal behavior in adolescence: a systematic
review. PLoS One 2016;11(4):e0153760.
[49] Hamza CA, Stewart SL, Willoughby T. Examining the link between nonsuicidal
self-injury and suicidal behavior: a review of the literature and an integrated
model. Clin Psychol Rev 2012;32(6):482–95.
[50] Buysse DJ, Ancoli-Israel S, Edinger JD, Lichstein KL, Morin CM. Recommendations
for a standard research assessment of insomnia. Sleep 2006;29(9):1155–73.
[51] Bastien CH, Vallières A, Morin CM. Validation of the Insomnia Severity Index as an
outcome measure for insomnia research. Sleep Med 2001;2(4):297–307.
[52] Krakow B, Schrader R, Tandberg D, et al. Nightmare frequency in sexual assault
survivors with PTSD. J Anxiety Disord 2002;16(2):175–90.
[53] Wong MM, Brower KJ. The prospective relationship between sleep problems and
suicidal behavior in the National Longitudinal Study of Adolescent Health. J
Psychiatr Res 2012;46(7):953–9.
[54] Wong MM, Brower KJ, Zucker RA. Sleep problems, suicidal ideation, and self-harm
behaviors in adolescence. J Psychiatr Res 2011;45(4):505–11.
[55] Roane BM, Taylor DJ. Adolescent insomnia as a risk factor for early adult depression and substance abuse. Sleep 2008;31(10):1351–6.
[56] Nrugham L, Larsson B, Sund AM. Speciﬁc depressive symptoms and disorders as
associates and predictors of suicidal acts across adolescence. J Aﬀect Disord
2008;111(1):83–93.
[57] Coplan JD, Wolk SI, Goetz RR, et al. Nocturnal growth hormone secretion studies
in adolescents with or without major depression re-examined: integration of adult
clinical follow-up data. Biol Psychiatry 2000;47(7):594–604.
[58] Mathew SJ, Coplan JD, Goetz RR, et al. Diﬀerentiating depressed adolescent 24 h
cortisol secretion in light of their adult clinical outcome.
Neuropsychopharmacology 2003;28(7):1336–43.
[59] Wu F, Butler G, Kelnar C, Sellar R. Patterns of pulsatile luteinizing hormone secretion before and during the onset of puberty in boys: a study using an immunoradiometric assay. J Clin Endocrinol Metab 1990;70(3):629–37.
[60] Rao U, Dahl RE, Ryan ND, et al. The relationship between longitudinal clinical
course and sleep and cortisol changes in adolescent depression. Biol Psychiatry
1996;40(6):474–84.
[61] Goetz RR, Wolk SI, Coplan JD, Ryan ND, Weissman MM. Premorbid polysomnographic signs in depressed adolescents: a reanalysis of EEG sleep after longitudinal
follow-up in adulthood. Biol Psychiatry 2001;49(11):930–42.
[62] Colrain IM, Baker FC. Changes in sleep as a function of adolescent development.
Neuropsychol Rev 2011;21(1):5–21.
[63] Peper JS, Dahl RE. The teenage brain: surging hormones-brain-behavior interactions during puberty. Curr Dir Psychol Sci 2013;22(2):134–9.
[64] McGlinchey EL, Harvey AG. Risk behaviors and negative health outcomes for
adolescents with late bedtimes. J Youth Adolesc 2015;44(2):478–88.
[65] Nock MK, Green JG, Hwang I, et al. Prevalence, correlates, and treatment of
lifetime suicidal behavior among adolescents: results from the National
Comorbidity Survey Replication Adolescent Supplement. JAMA Psychiat
2013;70(3):300–10.
[66] Nock MK, Hwang I, Sampson N, et al. Cross-national analysis of the associations
among mental disorders and suicidal behavior: ﬁndings from the WHO World
Mental Health Surveys. PLoS Med 2009;6(8):e1000123.

150

General Hospital Psychiatry 63 (2020) 141–151

J.C. Kearns et al.

Neurology 2005;64(7):E25–7.
[105] Banks S, Dinges DF. Behavioral and physiological consequences of sleep restriction. J Clin Sleep Med 2007;3(5):519.
[106] Agostini A, Carskadon MA, Dorrian J, Coussens S, Short MA. An experimental
study of adolescent sleep restriction during a simulated school week: changes in
phase, sleep staging, performance and sleepiness. J Sleep Res 2017;26(2):227–35.
[107] Beebe DW, Fallone G, Godiwala N, et al. Feasibility and behavioral eﬀects of an athome multi-night sleep restriction protocol for adolescents. J Child Psychol
Psychiatry 2008;49(9):915–23.
[108] Lo JC, Bennion KA, Chee MW. Sleep restriction can attenuate prioritization beneﬁts on declarative memory consolidation. J Sleep Res 2016;25(6):664–72.
[109] Lo JC, Ong JL, Leong RL, Gooley JJ, Chee MW. Cognitive performance, sleepiness,
and mood in partially sleep deprived adolescents: the need for sleep study. Sleep
2016;39(3):687–98.
[110] Fortier-Brochu É, Beaulieu-Bonneau S, Ivers H, Morin CM. Insomnia and daytime
cognitive performance: a meta-analysis. Sleep Med Rev 2012;16(1):83–94.
[111] Harrison Y, Horne JA. The impact of sleep deprivation on decision making: a review. J Exp Psychol 2000;6(3):236–49.
[112] Keilp JG, Gorlyn M, Oquendo MA, Burke AK, Mann JJ. Attention deﬁcit in depressed suicide attempters. Psychiatry Res 2008;159(1–2):7–17.
[113] Keilp JG, Sackeim HA, Brodsky BS, Oquendo MA, Malone KM, Mann JJ.
Neuropsychological dysfunction in depressed suicide attempters. Am J Psychiatry
2001;158(5):735–41.
[114] Dombrovski AY, Clark L, Siegle GJ, et al. Reward/punishment reversal learning in
older suicide attempters. Am J Psychiatry 2010;167(6):699–707.
[115] Jollant F, Bellivier F, Leboyer M, et al. Impaired decision making in suicide attempters. Am J Psychiatry 2005;162(2):304–10.
[116] Jollant F, Guillaume S, Jaussent I, et al. Psychiatric diagnoses and personality
traits associated with disadvantageous decision-making. Eur Psychiatry
2007;22(7):455–61.
[117] Richard-Devantoy S, Berlim M, Jollant F. A meta-analysis of neuropsychological
markers of vulnerability to suicidal behavior in mood disorders. Psychol Med
2014;44(8):1663–73.
[118] Ackerman JP, McBee-Strayer SM, Mendoza K, et al. Risk-sensitive decision-making
deﬁcit in adolescent suicide attempters. J Child Adolesc Psychopharmacol
2015;25(2):109–13.
[119] Bridge JA, McBee-Strayer SM, Cannon EA, et al. Impaired decision making in
adolescent suicide attempters. J Am Acad Child Adolesc Psychiatry
2012;51(4):394–403.
[120] Grover KE, Green KL, Pettit JW, Monteith LL, Garza MJ, Venta A. Problem solving
moderates the eﬀects of life event stress and chronic stress on suicidal behaviors in
adolescence. J Clin Psychol 2009;65(12):1281–90.
[121] Miranda R, Gallagher M, Bauchner B, Vaysman R, Marroquín B. Cognitive inﬂexibility as a prospective predictor of suicidal ideation among young adults with
a suicide attempt history. Depress Anxiety 2012;29(3):180–6.
[122] Perlis ML, Grandner MA, Chakravorty S, Bernert RA, Brown GK, Thase ME. Suicide
and sleep: is it a bad thing to be awake when reason sleeps? Sleep Med Rev
2016;29:101–7.
[123] Reddy R, Palmer CA, Jackson C, Farris SG, Alfano CA. Impact of sleep restriction
versus idealized sleep on emotional experience, reactivity and regulation in
healthy adolescents. J Sleep Res 2017;26(4):516–25.
[124] Gregory AM, Sadeh A. Sleep, emotional and behavioral diﬃculties in children and
adolescents. Sleep Med Rev 2012;16(2):129–36.
[125] Baum KT, Desai A, Field J, Miller LE, Rausch J, Beebe DW. Sleep restriction
worsens mood and emotion regulation in adolescents. J Child Psychol Psychiatry
2014;55(2):180–90.
[126] Palmer CA, Oosterhoﬀ B, Bower JL, Kaplow JB, Alfano CA. Associations among
adolescent sleep problems, emotion regulation, and aﬀective disorders: ﬁndings
from a nationally representative sample. J Psychiatr Res 2018;96:1–8.
[127] McMakin DL, Dahl RE, Buysse DJ, et al. The impact of experimental sleep restriction on aﬀective functioning in social and nonsocial contexts among adolescents. J Child Psychol Psychiatry 2016;57(9):1027–37.
[128] Talbot LS, McGlinchey EL, Kaplan KA, Dahl RE, Harvey AG. Sleep deprivation in
adolescents and adults: changes in aﬀect. Emotion 2010;10(6):831.
[129] Esposito C, Spirito A, Boergers J, Donaldson D. Aﬀective, behavioral, and cognitive functioning in adolescents with multiple suicide attempts. Suicide Life Threat
Behav 2003;33(4):389–99.
[130] Zlotnick C, Donaldson D, Spirito A, Pearlstein T. Aﬀect regulation and suicide

[131]

[132]

[133]
[134]
[135]
[136]
[137]

[138]

[139]
[140]
[141]
[142]

[143]
[144]

[145]
[146]
[147]
[148]
[149]

[150]
[151]
[152]

[153]

[154]

[155]
[156]

[157]

151

attempts in adolescent inpatients. J Am Acad Child Adolesc Psychiatry
1997;36(6):793–8.
Zlotnick C, Wolfsdorf BA, Johnson B, Spirito A. Impaired self-regulation and suicidal behavior among adolescent and young adult psychiatric inpatients. Arch
Suicide Res 2003;7(2):149–57.
Miranda R, Tsypes A, Gallagher M, Rajappa K. Rumination and hopelessness as
mediators of the relation between perceived emotion dysregulation and suicidal
ideation. Cogn Ther Res 2013;37(4):786–95.
Carskadon MA. Sleep in adolescents: the perfect storm. Pediatr Clin
2011;58(3):637–47.
Rideout VJ, Foehr UG, Roberts DF, Generation M. Media in the lives of 8-to 18year-olds. Henry J Kaiser Family Foundation; 2010.
Cain N, Gradisar M. Electronic media use and sleep in school-aged children and
adolescents: a review. Sleep Med 2010;11(8):735–42.
Weaver E, Gradisar M, Dohnt H, Lovato N, Douglas P. The eﬀect of presleep videogame playing on adolescent sleep. J Clin Sleep Med 2010;6(2):184–9.
Dworak M, Schierl T, Bruns T, Strüder HK. Impact of singular excessive computer
game and television exposure on sleep patterns and memory performance of
school-aged children. Pediatrics 2007;120(5):978–85.
Twenge JM, Joiner TE, Rogers ML, Martin GN. Increases in depressive symptoms,
suicide-related outcomes, and suicide rates among US adolescents after 2010 and
links to increased new media screen time. Clin Psychol Sci 2018;6(1):3–17.
Tishler CL, McKenry PC, Morgan KC. Adolescent suicide attempts: some signiﬁcant
factors. Suicide Life Threat Behav 1981;11(2):86–92.
Warner S, Murray G, Meyer D. Holiday and school-term sleep patterns of
Australian adolescents. J Adolesc 2008;31(5):595–608.
Kroenke K, Spitzer RL, Williams JB. The PHQ-9. J Gen Intern Med
2001;16(9):606–13.
MacGregor KL, Funderburk JS, Pigeon W, Maisto SA. Evaluation of the PHQ-9
Item 3 as a screen for sleep disturbance in primary care. J Gen Intern Med
2012;27(3):339–44.
Erwin AM, Bashore L. Subjective sleep measures in children: self-report. Front
Pediatr 2017;5.
Merikangas K, Zhang J, Emsellem H, et al. The structured diagnostic interview for
sleep patterns and disorders: rationale and initial evaluation. Sleep Med
2014;15(5):530–5.
Cvinar JG. Do suicide survivors suﬀer social stigma: a review of the literature.
Perspect Psychiatr Care 2005;41(1):14–21.
Sudak H, Maxim K, Carpenter M. Suicide and stigma: a review of the literature and
personal reﬂections. Acad Psychiatry 2008;32(2):136–42.
Horesh N, Apter A. Self-disclosure, depression, anxiety, and suicidal behavior in
adolescent psychiatric inpatients. Crisis 2006;27(2):66–71.
Horesh N, Zalsman G, Apter A. Suicidal behavior and self-disclosure in adolescent
psychiatric inpatients. J Nerv Ment Dis 2004;192(12):837–42.
Blake MJ, Sheeber LB, Youssef GJ, Raniti MB, Allen NB. Systematic seview and
meta-analysis of adolescent cognitive–behavioral sleep interventions. Clin Child
Fam Psychol Rev 2017:1–23.
Bootzin RR, Stevens SJ. Adolescents, substance abuse, and the treatment of insomnia and daytime sleepiness. Clin Psychol Rev 2005;25(5):629–44.
Schlarb AA, Liddle CC, Hautzinger M. JuSt–a multimodal program for treatment of
insomnia in adolescents: a pilot study. Nat Sci Sleep 2011;3:13–20.
de Bruin EJ, Bögels SM, Oort FJ, Meijer AM. Eﬃcacy of cognitive behavioral
therapy for insomnia in adolescents: a randomized controlled trial with internet
therapy, group therapy and a waiting list condition. Sleep 2015;38(12):1913–26.
Clarke G, McGlinchey EL, Hein K, et al. Cognitive-behavioral treatment of insomnia and depression in adolescents: a pilot randomized trial. Behav Res Ther
2015;69:111–8.
Trockel M, Manber R, Chang V, Thurston A, Tailor CB. An e-mail delivered CBT for
sleep-health program for college students: eﬀects on sleep quality and depression
symptoms. J Clin Sleep Med 2011;7(3):276–81.
Felt BT, Chervin RD. Medications for sleep disturbances in children. Neurology:
Clinical Practice 2014;4(1):82–7.
Fortuna RJ, Robbins BW, Caiola E, Joynt M, Halterman JS. Prescribing of controlled medications to adolescents and young adults in the United States.
Pediatrics 2010;126:1108–16. [peds. 2010-0791].
McCall WV, Benca RM, Rosenquist PB, et al. Hypnotic medications and suicide:
risk, mechanisms, mitigation, and the FDA. Am J Psychiatry 2016;174(1):18–25.

