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Abstract Insomnia means difficulties in initiating or main-
taining sleep and is commonly comorbid with psychiatric dis-
orders. From being considered secondary to primary psychi-
atric disorders, comorbid insomnia is now considered an in-
dependent health issue that warrants treatment in its own right.
Cognitive behavioural therapy for insomnia (CBT-I) is an
evidence-based treatment for insomnia. The effects from
CBT-I on comorbid psychiatric conditions have received in-
creasing interest as insomnia comorbid with psychiatric disor-
ders has been associated with more severe psychiatric
symptomologies, and there are studies that indicate effects
from CBT-I on both insomnia and psychiatric symptomology.
During recent years, the literature on CBT-I for comorbid
psychiatric groups has expanded and has advanced methodo-
logically. This article reviews recent studies on the effects
from CBT-I on sleep, daytime symptoms and function and
psychiatric comorbidities for people with anxiety, depression,
bipolar disorder, psychotic disorders and post-traumatic stress
disorder. Future strategies for research are suggested.
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Introduction

Insomnia is a common health complaint that means difficul-
ties in falling asleep, maintaining sleep, or waking up too
early in the morning [1]. The symptoms of insomnia disorder
also include daytime impairment, such as tiredness, and/or
distress. Insomnia is frequently comorbid with psychiatric
diagnoses [2, 3] and when it is comorbid, it has been associ-
ated with more severe psychiatric symptomology [4–6] and
higher odds of new psychiatric episodes (e.g. [7, 8]).
Previously, insomnia was viewed as secondary to a primary
psychiatric diagnosis, with the causal assumption that the
sleep problems would remit with successful treatment of the
primary disorder. Nowadays, comorbid insomnia is viewed as
an independent health problem that warrants treatment in its
own right, which is also reflected in how diagnostic criteria
no longer distinguish between primary or secondary insom-
nias [1, 9].

Cognitive behavioural therapy for insomnia (CBT-I) is an
evidence-based treatment of insomnia that can be delivered in
several formats: as individual therapy, group therapy, internet
therapy or self-help (e.g. [10, 11]). Independent of treatment
format, the therapies are usually short and they rarely exceed
eight sessions or 2 months. CBT-I includes a combination of
behavioural and cognitive techniques in order to change mal-
adaptive sleep habits, to lower sleep-disrupting arousal (cog-
nitive or physiological) and to alter sleep-related misconcep-
tions and thought patterns. Studies have demonstrated that, for
primary insomnia, CBT-I is equal to pharmacological treat-
ment in the short-term and has longer lasting effects [12,
13]. Further, a recent meta-analysis indicates that the effects
of CBT-I on insomnia comorbid with various medical or psy-
chiatric disorders are similar as for primary insomnia [14]. A
related promising finding is that CBT-I has been associated
with improvements in comorbid symptomologies, such as
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depressive severity, thus numerous reviews have focused on
the possible extended effects on psychiatric symptoms
[15–20].

While we acknowledge the contributions made by previous
researchers, a new review is warranted to provide an update
based on studies that have been published in recent years;
many of which take on new types of patient groups and use
novel and/or stronger research designs than previously pub-
lished. There is great variation in howmuch research has been
conducted on the effects from CBT-I on different psychiatric
diagnoses, and caution is warranted when generalising to
under-investigated patient groups. Thus, our aim was to pro-
vide an updated summary (a) of the effects of CBT-I in psy-
chiatric disorders with a particular focus on the following
outcomes: insomnia symptoms, domains specific to psychiat-
ric disorders, daytime symptoms and function and (b) to sug-
gest implications for future research.

CBT-I in Psychiatric Disorders

Anxiety Disorders

To date, no trials have been published on the efficacy of CBT-I
among those with anxiety disorders and comorbid insomnia.
There are, however, some encouraging data that suggest that
CBT-I might reduce anxiety symptoms. First, a meta-analysis
on the effects of CBT-I on anxiety symptoms showed that the
combined effect was small to moderate (Hedges’ g = 0.41)
[21]. There was a similar effect for those patients that fulfilled
criteria for a clinical diagnosis or reported substantial anxiety
problems [Hedges’ g = 0.47; i.e. post-traumatic stress disorder
(PTSD), excessive pre-sleep arousal and high trait anxiety]
and those who did not display significant anxiety symptoms
(Hedges’ g = 0.40). Second, another meta-analysis suggest
that internet-delivered CBT-I is moderately (Cohen’s
d = 0.35) effective in reducing anxiety symptoms, as assessed
by validated anxiety scales [22•]. A notable caveat with the
second meta-analysis is, however, that the patients in the nine
included trials were not exclusively individuals with anxiety
disorders or significant anxiety problems. Conclusively, cur-
rent evidence is very limited and hampers the generalizability
of CBT-I to those with anxiety disorders.

Depression

Since 2008, nine randomised controlled trials (RCTs) have
investigated the effects of CBT-I on various measures of sleep
and depressive symptomology [11, 23–26, 27••, 28••, 29••,
30••]. When depression has been operationalised as scoring
above cut-offs on questionnaires and/or allowing mixed psy-
chiatric diagnoses, medium to large treatment effects on in-
somnia and sleep have been demonstrated, but the results on

depressive outcomes are mixed [11, 23, 25]. Two early studies
that included patients with major depressive disorder and in-
vestigated CBT-I as an adjunct to pharmacological treatment
[24, 26] demonstrated large effects on global sleep measures
[Insomnia Severity Index (ISI): Cohen’s d = 1.03–1.08] and
small to large effects on other sleep measures (sleep diaries
and actigraphy: Cohen’s d = 0.31–0.84). Statistically signifi-
cant effects on depression were found in one (Cohen’s
d = 1.28) [26] but not the other study, although there was a
trend towards an effect [24]. The latter study lacked a follow-
up and the former had only a 4-week follow-up.

In the recent years, four new RCTs have expanded the field
by combining thorough clinical assessments of insomnia and
depression, and longer follow-ups, with active psychological
control treatments (see Table 1).

In the first RCT, participants with major depressive disorder
and insomnia received either individual CBT-I or self-help
CBT-I [27••]. Individual CBT-I was superior to self-help
CBT-I and showed large, significant effects on both insomnia
severity (ISI: Cohen’s d = 0.92) and on depressive
symptomology [Beck Depression Inventory-II (BDI-II:
Cohen’s d = 1.24]. The results had improved further by the time
of the 3-month follow-up. Individual CBT-I was also associat-
ed with greater improvements on sleep diary measures
(Cohen’s d = 0.48–1.10). Reliable reductions of at least 7 points
on the BDI-II were achieved by 94 % of the participants who
had received individual CBT-I compared to 39% from the self-
help group. Also, 78 % of those who had received individual
CBT-I had remitted from depression compared to 17 % in the
self-help group. Six percent in the self-help group reported a
definite worsening of depressive symptoms whereas no ad-
verse outcomes were reported for the individual CBT-I group.

In the second study, participants with major depressive dis-
order and insomnia received therapist-supported internet
CBT-I or therapist-supported internet CBT for depression
(CBT-D) [28••]. Both treatments showed medium to large
post-treatment within-group effects on insomnia severity
(ISI: Cohen’s d = 0.54–1.06) and depression severity
[Montgomery-Åsberg Depression Rating Scale—self-report
version (MADRS-S): Cohen’s d = 0.74–0.66] and the effects
were maintained or increased by the 6 and 12 month follow-
ups. However, CBT-I was superior in reducing insomnia but
there were no differences between the treatments regarding
depression: neither regarding symptom ratings nor clinical
assessments after treatment. There was no significant interac-
tion between group and time for any sleep diary measures. At
post-assessment, 40 % of those in the CBT-I group expressed
a need for further treatment or insomnia, whereas 80 % of
those who had received CBT-D expressed this need. There
were no significant differences between CBT-I and CBT-D
in the proportions of those needing more treatment for depres-
sion (68 vs 81 %). Four participants in each group reported
adverse events related to treatment or study requirements.
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Table 1 Description of trials on CBT-I in psychiatric disorders

Authors (year) Sample description Study design Interventions: format,
frequency and duration

CBT-I components

Ashworth et al.
(2015) [27••]

41 participants with major
depression and insomnia

RCT
(1) Individual CBT-I
(2) Self-help CBT-I

Individual interventions,
4 sessions of CBT-I or
self-help CBT-I over
8 weeks

Psychoeducation, sleep hygiene, abdominal
breathing, stimulus control, sleep
restriction, progressive muscle relaxation,
cognitive restructuring, imagery relaxation,
self-management, relapse prevention and
mindfulness

Blom et al.
(2015) [28••]

43 participants with major
depression and insomnia

RCT
(1) CBT-I
(2) CBT-D

Internet-based
interventions
with therapist support, 9
modules over 9 weeks

Psychoeducation, sleep hygiene, education on
sleep medication and how to quit, sleep
restriction, stimulus control, stress
management, managing fatigue, handling
negative thoughts about sleep and planning
ahead

Clarke et al.
(2015) [30••]

41 participants with major
depression and insomnia

RCT
(1) CBT-I + CBT-D
(2) Sleep

hygiene + CBT-D

Individual interventions,
3–4 sessions of CBT-I
or SH + 4–6 sessions of
CBT-D over 12 weeks

Stimulus control, sleep restriction, cognitive
techniques to alter unhelpful beliefs
regarding insomnia, regularising day/night
schedules and savouring

Freeman et al.
(2015) [31••]

50 patients with a psychotic
disorder with persistent,
distressing delusions or
hallucinations and
insomnia

RCT
(1) Standard care

plus CBT-I
(2) Standard care

Individual interventions,
8 sessions over 12
weeks

Psychoeducation, assessment, goal setting;
the following components were delivered
optionally, based on the assessment:
stimulus control, establishment of
appropriate daytime activity and circadian
rhythms, sleep hygiene, relaxation training,
cognitive techniques and relapse
prevention

Gellis et al.
[2011] [32]

8 patients with post-traumatic
stress disorder and
insomnia

Open trial
(1) CBT-I

Individual intervention,
5 sessions over 5
weeks

Stimulus control, sleep hygiene, sleep
compression and relaxation training

Harvey et al.
(2015) [33••]

58 participants with bipolar I
and insomnia

RCT
(1) CBT-I-BP
(2) Psychoeducation

Individual interventions,
8 sessions over 8
weeks

Psychoeducation, case formulation,
motivational interviewing, goal setting,
stimulus control, sleep restriction, devising
wind-down routines in dim light and wake
up routines in bright light, cognitive
techniques to alter unhelpful beliefs,
anxiety, vigilance, worry and rumination,
behavioural experiments, and relapse
prevention

Myers et al.
(2011) [34]

15 patients with a psychotic
disorder with persistent
persecutory delusions
and insomnia

Open trial
(1) CBT-I

Individual intervention,
4 weekly or biweekly
sessions over 4–8
weeks

Psychoeducation, assessment, goal setting;
the following components were delivered
optionally (based on the assessment):
stimulus control, establishment of
appropriate daytime activity and circadian
rhythms, sleep hygiene, relaxation training,
cognitive techniques and relapse
prevention

Norell-Clarke et al.
(2015) [29••]

64 participants with major
depression or subthreshold
depression and insomnia

RCT
(1) CBT-I
(2) Relaxation

training

Group interventions,
4 sessions over 7
weeks

Psychoeducation, sleep hygiene, sleep
restriction, stimulus control, cognitive
techniques (constructive worry, thought
records and cognitive restructuring) and
relapse prevention

Talbot et al.
(2014) [35••]

45 patients with post-
traumatic stress
disorder and insomnia

RCT
(1) CBT-I
(2) Monitor-only

waitlist control

Individual interventions,
8 sessions over 8
weeks

Stimulus control, sleep restriction, sleep
hygiene, cognitive intervention to address
catastrophic beliefs and relapse prevention

CBT-D cognitive behavioural therapy for depression, CBT-I cognitive behavioural therapy for insomnia, CBT-I-BP cognitive behavioural therapy for
insomnia–bipolar disorder-specific modification, RCT randomised controlled trial, SH sleep hygiene
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In the third study (conducted by the current review’s au-
thors with colleagues), participants were randomised to group
CBT-I or group relaxation training (RT) [29••]. All partici-
pants had insomnia; the majority were diagnosed with major
depression whereas the remaining had above 13 onBDI-II and
were defined as having subthreshold depression. Post-
treatment analyses showed that CBT-I was superior to RT on
the ISI (0.79) and some sleep diary measures (sleep onset
latency: Cohen’s d = 0.42, wake after sleep onset: Cohen’s
d = 1.06) but there were no significant differences between
the groups regarding early morning awakenings, total sleep
time or sleep quality. The effects were largely maintained or
improved at the follow-up measure. The follow-up CBT-I
showed a superior effect in reducing functional impairment
[Work and Social Adjustment Scale (WSAS): Cohen’s
d = 0.44/1.00]. Although the within-group analyses of depres-
sive severity as measured with BDI-II showed that CBT-I had
a medium effect (Cohen’s d = 0.79) while RT showed a small
effect (0.31) at post-treatment, there were no significant dif-
ferences between treatments. Complementary analyses indi-
cated that those who had received CBT-I and had subthreshold
depression had greater improvements on BDI-II (Cohen’s
d = 0.58) compared to those who received RT but this was
not significant (p = 0.07). Regarding remission, CBT-I had a
greater proportion of remission from both insomnia (65.6 vs
28.1 %) and depression (68.8 vs 43.8 %).

Although CBT-I for comorbid insomnia has been fairly
frequently researched on adults, studies on children and ado-
lescents are few. This brings us to the fourth RCT: a pilot study
which investigated the effect of individual CBT-I in combina-
tion with CBT-D vs sleep hygiene + CBT-D on 12–20 year
olds [30••]. Patients had insomnia comorbid with major de-
pression and had follow-ups after treatment and 6 months lat-
er. Remarkably, there were no sustained significant differ-
ences between the groups on sleep parameters (actigraphy,
sleep diary, ISI) or depression questionnaires. As CBT-I was
followed directly by CBT-D, any specific effects from CBT-I
may have been obscured by the effects from CBT-D. It should
also be underscored that the effect sizes were in favour of the
CBT-I treatment arm.

Bipolar Disorder

Only one RCT has investigated the efficacy of CBT-I for those
with bipolar disorder (see Table 1). Inter-episode patients with
bipolar I were randomised to either an individual treatment
package including CBT-I, chronotherapy and social rhythms
therapy (CBT-I-BP) or an active control consisting of
psychoeducation [33••]. The results showed that CBT-I-BP
was associated with a large effect on ISI (Cohen’s d = 1.03),
a greater proportion of response to treatment (decrease of 8 or
more points on ISI: 68.2 vs 28.6 %) as well as remittance from
insomnia (ISI and structured clinical interview: 72.7–73.9 %

vs 14.3–41.7 %). The results largely remained at the 6-month
follow-up. However, there were no differences between the
groups for sleep diary outcomes. Functional impairment and
quality of life was assessed but there were no group differ-
ences. Regarding bipolar disorder, the CBT-I-BP group had
fewer days spent in any bipolar episode at follow-up as well as
lower mania/hypomania relapse rates as assessed by struc-
tured clinical interviews. Regarding relapse to depression,
there was no difference between groups, and there were no
difference between the groups regarding relapse to any bipolar
episode. Symptom severity of hypomania/mania and depres-
sion had not changed significantly after treatment but as pa-
tients were inter-episode; this was likely due to ceiling effects.
No adverse events were reported even though sleep restriction
was used. The results indicate that CBT-I-BP has an effect on
insomnia and may have a preventive effect of future manic/
hypomanic episodes.

Potential adverse effects from core behavioural techniques
of CBT-I, sleep restriction and stimulus control, have been
investigated in a sample of 15 patients with bipolar I and
insomnia [36•]. Although a total of four patients reported ele-
vated hypomanic symptoms after the introduction of the
abovementioned behavioural techniques, this was unrelated
to their total sleep time. Thus, it is implausible that the symp-
toms were due to any behaviourally introduced sleep deficit.
The effects of CBT-I on patients with bipolar II and patients in
active episodes are, however, unknown.

Post-Traumatic Stress Disorder

Only two studies have explored the efficacy of CBT-I in those
with PTSD and comorbid insomnia [32, 35••] (see Table 1). In
the first study (open trial without a control group), eight pa-
tients with PTSD and comorbid insomnia had individual
CBT-I [32]. From pre- to post-treatment, CBT-I resulted in
improved sleep, as assessed with sleep diaries (Cohen’s
d = 0.6–1.4), reduced insomnia severity (Cohen’s d = 3.2)
and depression severity (Cohen’s d = 0.91). Objectively mea-
sured sleep (actigraphy) was unchanged across the study pe-
riod. Also, there were no changes on nightmares (Cohen’s d
range = up to 0.17) or PTSD severity (Cohen’s d range = up to
0.12). In the second trial (RCT), patients were randomised to
either individual CBT-I or a monitor-only waitlist control
[35••]. Relative to the waitlist control, CBT-I was largely su-
perior in improving sleep from pre- to post-treatment and to 6-
month follow-up. The improved sleep in the CBT-I group was
evident on the majority of subjective sleep diary parameters
(Cohen’s d = 0.30–1.48), on one objectively measured out-
come (total sleep time), on insomnia severity (Cohen’s
d = 1.59), overall sleep quality (Cohen’s d = 1.43) and sleepi-
ness (Cohen’s d = 0.67). While 41 % in the CBT-I group ful-
filled the criterion for remission of insomnia, none in the con-
trol group met the criterion for insomnia remission. Compared
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with the control, CBT-I also resulted in reductions in disrup-
tive nocturnal behaviours and overall functioning. Both
groups reported reductions in PTSD symptoms and
nightmares.

Apart from studies investigating the efficacy of CBT-I in
isolation, CBT-I has also been used in combination with im-
agery rehearsal (IRT), a treatment component designed to tar-
get nightmares and not insomnia per se [37]. Investigations of
combined treatments (CBT-I + IRT) have demonstrated im-
provements of nightmares, sleep quality and PTSD symptoms
[38–43]. As a whole, combined treatment appears to result in
larger improvements than IRT alone [37].

Psychotic Disorders

Two trials have investigated whether CBT-I is effective for
those with a psychotic disorder and comorbid insomnia (see
Table 1). In the first study (open trial without a control group),
15 patients were treated with individual CBT-I [34]. CBT-I
showed a large, significant effect (Cohen’s d = 2.3–2.6) on
global insomnia measures (i.e. the Insomnia Severity Index
and the Pittsburgh Sleep Quality Index) across the study peri-
od (post-treatment and 1-month follow-up), and 67–93 % in
the sample demonstrated a reliable or clinically significant
change. Following CBT-I, the patients also experienced large,
significant reductions in persecutory delusions (i.e. ideas of
reference, ideas of persecution, and delusions). Between 47
and 67 % of the patients reported a reliable change and 0–
33 % a clinically significant change in persecutory delusions.
There were also moderate to large decreases in levels of un-
usual perceptual anomalies (e.g. distortion of the external
world and hallucinations), anxiety and depression. All the
improvements were maintained at the 1-month follow-up.
No adverse events were reported in the trial.

In the second trial (feasibility RCT), individual standard
care (i.e. antipsychotic medication and contact with the local
clinical team) plus CBT-I was compared with standard care
only [31••]. After the intervention phase, the patients were re-
assessed at post-treatment and 3-month follow-up. Relative to
standard care only, CBT-I showed a superior effect on insom-
nia severity and global sleep quality with medium to large
effects (Cohen’s d = 0.6–1.9) across the study period. At
post-treatment, 41 % in the CBT condition and 4 % in the
standard care group showed a marked improvement on insom-
nia severity. Other sleep parameters, as assessed with sleep
diaries and actigraphy, showed small to medium effects in
both groups (Cohen’s d = 0.1–0.6). There were no apparent
group differences over time on delusions, hallucinations, para-
noia or total symptoms (Cohen’s d = 0.1–0.3). Based on the
effect sizes, CBT-I appeared more potent in reducing fatigue
and increasing quality of life and wellbeing (Cohen’s d = 0.3–
0.7). Adverse events were reported but were not considered to
be related to study treatment.

Discussion

The purpose of the current paper was to review the effects of
CBT-I on psychiatric disorders and to provide suggestions for
future research. As we were unable to identify any studies
among those with anxiety disorders, our conclusions are lim-
ited to those with depression, bipolar disorder, PTSD and psy-
chotic disorders. Across the abovementioned psychiatric dis-
orders, we draw the conclusion that CBT-I, compared to con-
trol conditions, clearly reduces insomnia symptomatology, al-
though there were a few exceptions [30••, 31••, 33••] (two of
the studies did not show significantly superior improvements
on sleep diary parameters). Concerning changes in psychiatric
symptoms, the findings were mixed when CBT-I was com-
pared with control conditions; only one study demonstrated
significant changes in such outcomes [27••], four investiga-
tions did not establish significant improvements [28••, 30••,
31••, 35••] and, finally, two studies provided mixed results
within the investigations [29••, 33••]. Four studies used mea-
sures to explore changes on daytime symptoms and function
[29••, 31••, 33••, 35••], of which only two investigations dem-
onstrated that CBT-I was statistically superior to a control
condition [29••, 35••]. A final noteworthy finding was also
that a few of the reviewed studies assessed adverse events
when delivering CBT-I [27••, 28••, 31••, 33••, 34]; in only
one of the five investigations, adverse events were reported
to be associated with CBT-I [28••].

Based on neurobiological findings, it has been proposed
that if insomnia improves, the comorbid condition should also
be improved [44]. Our general conclusion that CBT-I had a
limited effect on comorbid psychiatric symptomologies may
at first glance seem contradictory to theories regarding insom-
nia or poor sleep as a maintaining process of psychiatric dis-
orders, but the topic is complex. Although sleep had improved
on global measures of insomnia in most of the studies, find-
ings on sleep diaries or actigraphy were mixed. Reporting that
one is less troubled by insomnia (as measured by ISI) after
treatment may not correspond to decreased objective night-
time symptomology. Rather, a decrease in insomnia-related
concern may develop naturally over the course of insomnia
[45] or from achieving trustworthy information about sleep.
Improvements on global sleep measures only may be insuffi-
cient to detect objectively improved sleep. One of the
reviewed studies specifically examined insomnia as a mecha-
nism of change [27••]. Mediation analyses indicated a recip-
rocal relationship between improvements in insomnia and de-
pressive severity as changes on either ISI or BDI mediated
changes in the other outcome [27••]. Improvements in insom-
nia had a stronger effect on depression than vice versa.

We noticed great variations between studies in CBT-I con-
tent. In some of the reviewed studies, one of the most potent
tools of CBT-I—sleep restriction—had been omitted [31••,
34]; in other cases, novel treatment components were added
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to CBT-I, sometimes justified by related research findings or
theories regarding specific patient groups (e.g. [33••]). This
makes it more difficult to draw conclusions regarding what
the results are dependent upon: the specific combination of
components or the specific patient group. One could argue
that specific patient groups need adjusted CBT-I (e.g. due to
sensitivities for sleep deprivation or belonging to different age
groups such as adolescents) but that is an empirical question
that remains to be answered by RCTs contrasting ‘generic’
CBT-I and adjusted versions. Another variation we noticed
between studies regarded cognitive techniques. While some
articles included detailed descriptions of specific cognitive
techniques and what they were used to target (e.g. [33••]),
most studies included vague descriptions. This is problematic
as there is a plethora of cognitive techniques that can be used
within a CBT-I framework but have varying research support.
There are also several rationales behind which techniques to
use and for what purpose (e.g. sometimes information is con-
sidered a cognitive technique as it is used to counter misun-
derstandings about sleep, problem-solving techniques can be
used to decrease worry, and behavioural experiments can be
used to achieve cognitive restructuring). Summarising the
findings from studies that have used different CBT-I packages
is complicated, especially when there is uncertainty regarding
exactly what the treatments included. Clearly, CBT-I is not
served in a ‘one size fits all’ format when it comes to comorbid
insomnia. Before customising CBT-I for comorbid patient
groups, we need to know more about how effective different
components are: alone or in combinations. More detailed de-
scriptions of cognitive techniques are also warranted.

Future Research

This review clearly shows that empirical research on the
effects of CBT-I in psychiatric disorders has blossomed in
the recent years. There are, however, a number of perti-
nent limitations in the research area as a whole that we
believe need to be addressed in future research. One such
limitation is the relatively small number of studies in the
area. Two related methodological problems in published
studies are also the fairly limited sample sizes and the
lack of additional, important outcomes that have not been
assessed (e.g. quality of life, overall impairment and cost-
effectiveness). Another important question for future re-
search is to examine the effects of CBT-I in those with
anxiety disorders and bipolar II disorder, two clinical en-
tities that have so far not been explored. A third limitation
with current research is that all published investigations,
except one [30••], have recruited and treated participants
only from the adult population. Future research also needs
to be carried out in children, adolescents and the elderly.
A quali tative study that used focus groups with

adolescents with comorbid insomnia and depression
found indications that specific adjustments may be needed
to tailor CBT-I for adolescents regarding both content and
format [46•]. A related notion is also the optimal time-
point for using CBT-I in those with psychiatric disorders.
For example, should CBT be delivered between episodes
[33••], resulting in potentially smaller effects on psychiat-
ric symptoms due to floor effects, or when patients are
symptomatic, possibly enhancing the risk of dropout,
non-compliance and adverse events during CBT-I?
Another vital area is to validate and employ active control
conditions that are both credible to patients and compara-
ble to CBT-I (e.g. in length as well as in dosage of home-
work assignments and therapist support). An associated
methodological problem is also that it is rare that investi-
gators have assessed the patients’ adherence or compli-
ance to the CBT-I components, acceptability of CBT-I,
perceived usefulness of or general satisfaction with
CBT-I and credibility of CBT-I. Another important ques-
tion for future research is to examine the optimal type of
delivery for those with psychiatric disorders, e.g. compar-
ing face-to-face CBT-I with group-delivered, internet-
based and self-help formats. We also recommend future
research to assess and analyse potential moderators (e.g.
severity of the psychiatric disorder) and mediators of
CBT-I [47].

Conclusions

Studies investigating the effects of CBT-I on psychiatric pop-
ulations are vitally important as insomnia is commonly co-
morbid with psychiatric diagnoses and the comorbidity has
been associated with more severe psychopathology.
Encouragingly, the CBT-I research field has grown substan-
tially over the recent years and evolved into investigating new
comorbid patient groups as well as utilising more advanced
study designs. In this review, we conclude that CBT-I was
associated with improved insomnia remission and effects on
global measures on insomnia, whereas the effects measured
by sleep diaries and actigraphy were mixed. Effects on comor-
bid psychiatric symptomologies were modest: the greatest ef-
fects were found in studies without active control groups and
there is only one RCTwith an active control that demonstrated
superiority of CBT-I on psychiatric symptom severity. A ten-
tative clinical conclusion is that CBT-I can be expected to
improve comorbid insomnia but the effects on other psychiat-
ric symptoms are unlikely to exceed the effects from other
psychological interventions. Further, the generalisability into
clinical contexts is hampered by great variations between the
psychiatric disorders regarding the number of studies and
methodological quality. We look forward to future
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developments in the areas of the so far neglected psychiatric
populations and age groups, as well as methodological
designs.
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