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Abstract
Introduction: Insomnia and depression are highly prevalent
disorders and commonly occur together. Cognitive behavioral
therapy for insomnia, CBT-I, has been shown to be effective in
treating insomnia and also comorbid depression. However, it is
unclear whether effects of CBT-I on depression are specific or
nonspecific. Also, depressive symptoms often remain too high
after CBT-I, indicating a need for improved treatments. The
objective was to determine whether combining CBT-I with CBT
for depression, without increasing treatment length, reduces
both insomnia and depression more than CBT for depression
with a placebo insomnia intervention. Methods: A 12-week
double-blind randomized controlled trial with a 6-month
follow-up in a psychiatric setting using therapist-guided
internet-delivered treatments was conducted. Patients (N =
126) were diagnosed with insomnia disorder and major de-
pression by physicians. Primary outcome measures were as
follows: self-rating scales Insomnia Severity Index (ISI) and
Montgomery-Åsberg Depression Rating Scale (MADRS-S).

Results: The combined treatment showed specific effects on
insomnia severity over the control treatment (p=0.007) butwas
not more effective in reducing depression severity. Within-
group effects (Cohen’s d) at post and at 6 months were as
follows: ISI 1.40 and 1.42 (combined treatment), 0.95 and 1.00
(control); MADRS-S 0.97 and 1.12 (combined), 0.88 and 0.89
(control). Conclusions: CBT-I shows large specific effects on
insomnia severity and is superior to control in this regard. Both
treatments had similar effects on depression severity,
i.e., combining CBT-I with CBT for depression did not enhance
outcomes on depression compared to control. We suggest CBT-
I should always be offered to patients with insomnia and de-
pression comorbidity, possibly as the first-hand choice. Com-
bining it with a psychological treatment for depression could be
too burdening and may not be beneficial.

© 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

Insomnia disorder and major depressive disorder are
the two most common psychiatric disorders, with a point
prevalence of around ten [1, 2] and five to ten percent [3],
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respectively. Comorbidity between insomnia and de-
pression is very common; approximately two-thirds of
patients with depression also have insomnia [4]. In these
cases, sleep problems have previously been viewed pri-
marily as a symptom of depression. While sleep problems
are still listed as a symptom of depression in the DSM-5
[5], research has shown that insomnia is a separate
disorder requiring evidence-based treatment, even when
comorbid with depression. Treating depression is often
not enough to also reduce comorbid insomnia [6, 7],
insomnia hinders recovery from depression [8], and
residual insomnia after depression treatment increases
the risk of relapse into depression [9, 10]. In addition,
treating insomnia may prevent the development of
depression [11].

In many guidelines for mild to moderate depression,
the treatment of choice is psychotherapy, usually cog-
nitive behavioral therapy (CBT) or interpersonal psy-
chotherapy [12–14], combined with antidepressant
medication for more severe depression. Several studies
show that the recommended treatment for insomnia
disorder, cognitive behavioral therapy for insomnia
(CBT-I) [15, 16], can also be effective in treating co-
morbid depression [17]. In a previous study, we com-
pared CBT-I to CBT for depression in this patient
group. We found that CBT-I was as effective as CBT for
depression in reducing depression severity and more
effective in reducing insomnia severity [6], with results
being maintained after 3 years [18]. This indicates that
CBT-I has a specific effect on insomnia while also having
an effect on depression (be it specific, general, or placebo)
that is on par with CBT for depression. Still, one con-
clusion from the study, based on the number of remitters
and post-treatment levels of depression, was that, in spite
of large effect sizes, both treatments had less than sat-
isfactory effects on depression in this rather impaired
comorbid patient group.

One way to address this could be to use a sequential
treatment model, previously successfully used for
treating affective disorders with antidepressant med-
ications followed by psychotherapy to address pro-
dromal symptoms and prevent relapse [19, 20]. The
sequential model targets the same condition and
symptoms through different mechanisms. In the
current case, we target two different conditions with
two types of psychological interventions with simi-
larities in how they are delivered since both follow the
general structure of CBT. The literature on the se-
quential model indicates that CBT-I could be an initial
treatment followed by CBT for depression, or the other
way around, though the evidence for using sequential

psychological treatments is still scarce. Participating in
two consecutive psychotherapies would demand a long
time in psychotherapy which increases costs, effort,
and possibly the risk of treatment dropout, while there
is some evidence suggesting that it may be effective to
intensify treatment rather than increase treatment
time [21]. When, as in our case, the aim was to address
two comorbid conditions – insomnia disorder and
major depression – with psychological interventions
both residing within the same psychological orienta-
tion (CBT) and with no conclusive indication that one
should be initiated before the other, a combined
treatment aimed at both conditions therefore seems to
be a solution worth investigating. Such combining of
treatments is, in our clinical experience, a common
practice in everyday clinical work with face-to-face
CBT, but has almost never been tested in a structured
way in trials [22, 23]. A combined treatment would be
specifically beneficial if the effect of CBT-I on de-
pressive symptoms was complementary to the effects
of CBT for depression, i.e., some factors contributing
to the level of depression are targeted by CBT for
depression and others by CBT-I.

Two previous studies have attempted to enhance the
effects of CBT-I on comorbid depression by adding
antidepressant medication [24] or interventions from
CBT for depression [25]. Carney and colleagues [21]
found no difference in the effects on depressive severity
between CBT-I plus antidepressants, CBT-I plus placebo
pills, or sleep hygiene plus antidepressants. Along the
same line, Sadler and colleagues [22] did not find any
difference in effects on depressive severity when com-
paring CBT-I with “CBT-I+,” i.e., CBT-I enhanced with
some components aimed at depression. Both of these
studies thus found CBT-I to be effective in reducing
insomnia and depression severity, and neither found an
increased effect by adding therapies for depression.
Manber and colleagues [26] took a different approach in a
study investigating effects of adding CBT-I or a placebo
insomnia intervention to antidepressant medication.
They found that CBT-I had an additional effect on in-
somnia severity compared to the placebo insomnia in-
tervention, but that effects on depression were similar in
both conditions.

It is possible that the lack of superior effects of these
combined treatments is due to insufficient application of
evidence-based treatment components for depression. To
our knowledge, no study has investigated the effects of a
combined CBT intervention comprising integrated
evidence-based components for both insomnia and de-
pression (CBT-I combined with CBT for depression)
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throughout the whole treatment period and compared it
to standard CBT for depression in a double-blinded
design for this patient group.

Therefore, the aim of this study was to compare a
combined treatment with equal emphasis on evidence-
based components of CBT-I and CBT for depression
during the whole treatment period and with the same
treatment length as CBT for depression (InsDep) to a
control treatment in the form of CBT for depression
combined with a placebo intervention for insomnia
(DepPlac). We hypothesized that (1) CBT-I would
have a specific and superior effect on insomnia severity
also when combined with CBT for depression, shown
by InsDep being superior to DepPlac in reducing
insomnia symptoms, and (2) that InsDep, comprising
evidence-based components targeting both depression
and insomnia, would be superior also regarding de-
pression severity compared to DepPlac, consisting of
evidence-based treatment components only for
depression.

Methods

Setting and Participants
The study was set at the Internet Psychiatry Clinic, which is part

of the specialized psychiatric care within the Stockholm Region
public health services in Sweden and offers therapist-guided
internet-delivered psychological treatments to adults in Sweden.
Adults in the Stockholm region, presenting with both insomnia
and depression, were eligible for participation. Recruitment took
place via the Internet Psychiatry Clinic’s website. Inclusion to the
study was ongoing between 2013 and 2017. The study was pre-
registered at ClinicalTrials.gov, identifier NCT01663844.

Inclusion criteria were as follows:
(a) insomnia diagnosis according to DSM-5 criteria, with >10p

on Insomnia Severity Index (ISI, [27]) at screening
(b) major depression diagnosis or minor depression diagnosis

plus a score of >19p on the Montgomery-Åsberg Depression
Rating Scale – self-rated (MADRS-S, [28]) according to DSM-
5 criteria

(c) no, or for 2 months stable, antidepressant medication
(d) no other comorbid disorders or drug use that primarily re-

quire other treatments (e.g., suicidality or very severe de-
pression) or are contra-indicative of the treatments in the
study (sleep apnea and bipolar disorder)

(e) not working night shifts
(f) practical ability to participate (is not away on vacation for

more than 2 weeks during treatment, has adequate language
skills in Swedish, and has access to a computer/other suitable
device and the internet)

(g) 18 years or older
Other comorbidities were allowed. The use of sleep medication

was not an exclusion criterion. Applicants who fulfilled all criteria
except (b) were included in another, parallel study [29].

Procedure
Interested participants first filled out screening questionnaires

via the Stockholm Public Health secure website. The screening
questionnaire SLEEP-50 [30] was used to screen for sleep apnea
and other sleep disorders. Study administrators then excluded
those who scored <11p on ISI, were under 18 years old, did not
consent to participation, worked night shifts, had not had their
sleep problems on average minimum 3 nights/week for at least 3
months, or did not have the practical ability to participate in the
study. The next step was a brief telephone interview, which
screened for sleep apnea and recent changes in antidepressant
medication. Remaining participants were then called to the clinic
for a face-to-face assessment with a physician, or a licensed
psychologist plus a physician, under supervision by a senior
psychiatrist. Depression diagnosis was assessed using the Mini-
International Neuropsychiatric Interview (M.I.N.I., [31]). In-
somnia disorder was assessed using a M.I.N.I.-like interview,
encompassing all criteria from DSM-5. Medical history and other
ongoing psychiatric disorders and sleep disorders were also as-
sessed by the physician. Included participants were asked to
complete the pre-treatment assessment, which included online
questionnaires and keeping a sleep diary for 1 week.

Participants who filled out the pre-treatment questionnaires
and sleep diary were then randomized to a treatment
group. Randomization was done consecutively using sealed en-
velopes with allocations. The randomization sequence for the
envelopes was done in eight blocks of random size and order and
was carried out by an independent person, using randomization.
com. An independent person unsealed the envelopes and docu-
mented allocation. The 12-week treatment started immediately
after randomization (same day). During treatment, there were
weekly assessments of MADRS-S and ISI.

After treatment, participants were again asked to fill out online
questionnaires and a 1-week sleep diary and to come to the clinic
for a follow-up assessment with a physician face-to-face. Those
who missed several appointments for the follow-up visit were
instead contacted via telephone for an interview. Participants were
contacted again 6 months after treatment and were asked to fill out
online questionnaires and participate in a telephone interview. In
order to be able to compensate for any missing online data, we
conducted interviews at the post and 6-month follow-up assess-
ments. The missing ISI and MADRS-S data could then be replaced
with data from the interviews, as described by Hedman and
colleagues [32]. Telephone interviews encompassed the assessment
of insomnia and depression severity, a diagnostic interview for
insomnia and depression and questions about medication use and
use of other treatments. All assessors at post and 6-month follow-
up were blind to treatment allocation (see analyses of blinding in
the Results section).

Treatments
The treatments were internet-delivered and psychologist-

guided, delivered on the same secure technical platform used in
regular care within public health care services at the Internet
Psychiatry Clinic since 2007 [33]. Treatments consisted of nine
modules, with text to read, exercises, and homework assignments.
Each patient was supported by an assigned licensed psychologist
throughout the treatment period of 12 weeks. This is the same
length as the ICBT program for depression at the Internet Psy-
chiatry Clinic and was chosen to allow enough time for change
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while not being longer than the existing treatment, which would
make it less feasible and more costly to implement in regular care.
Each module ended with the participant sending in a homework
report, followed by written feedback from the therapist within
24 h on weekdays. The participant was then given access to the
next module. The participants also had the possibility to send
messages to their therapist, and these messages were answered
within 24 h on weekdays. The therapists had access to the weekly
MADRS-S and ISI scores to evaluate progress, and the system
flagged any participant that scored four or more points on the
MADRS-S suicidal ideation item (item nine) at the weekly as-
sessment. The therapist followed standard procedures at the clinic
for handling suicidal ideation, usually involving a clinical as-
sessment via telephone followed by appropriate actions. If the
participant was inactive for 7 days, the system also flagged the
therapist who would then make contact, first via text message, then
by phone, and eventually by sending a letter if contact was not
restored.

Combined Insomnia and Depression Treatment
The new combined treatment, “InsDep,” used the components

with the best evidence fromCBT-I and CBT for depression and put
them together in one manual in a manner based on the authors’
clinical experience. The depression and the insomnia components
were merged throughout the treatment period, with each module
of the treatment containing parts of both components being
emphasized equally, in order to ensure that the patient had enough
time to work with each component. The main components of the
treatment were followed up thoroughly by the therapist via work
sheets, diaries, and questions throughout the treatment period.
The insomnia treatment was based on a CBT-I manual previously
tested and found effective as self-help book format [34, 35], book
plus internet format [36, 37], and pure internet format [38], and we
chose the specific components with the most solid evidence base,
i.e., sleep restriction and stimulus control [39, 40]. The depression
treatment was based on the treatment used in regular care at the
clinic since 2007, which has been studied and found effective both
in an RCT [41] and in an effectiveness study from the clinic [42].
The treatment was centered around behavioral activation, which
has a strong evidence base on its own [43]. Other interventions,
e.g., cognitive reappraisal, were presented with an integrated
approach targeting both insomnia and depression. Integration was
also emphasized by, e.g., using the sleep diary as a tool for follow-
up of behavioral activation. Please see online supplementary Table
S1 (for all online suppl. material, see https://doi.org/10.1159/
000536063) for more details. A specification of the method for
sleep restriction therapy as suggested by Kyle and colleagues [44]
can also be found in the online supplementary material.

Depression Treatment with Placebo Insomnia Intervention
The control treatment, “DepPlac,” was the internet-delivered

CBT for depression used in regular care since 2007 at the Internet
Psychiatry Clinic [41, 42], with the module about sleep problems
removed. As a placebo intervention for insomnia, we use the so-
called quasi-desensitization therapy previously used as control
condition in several studies [26, 45]. The depression and the
desensitization manual were merged to form the control treatment
in this study, each module of the treatment containing parts of
both manuals. Please see online supplementary Table S2 for more
details.

Therapists
Therapists in the study (N = 12) were licensed psychologists at

the Internet Psychiatry Clinic. We chose to involve the more
experienced psychologists at the clinic since the patient group was
expected to be suffering from relatively high symptom severity,
both depression and insomnia. The psychologists thus had both
formal training in CBT from the university (including 1.5 years of
supervised psychotherapy [CBT] training) and a number of years
of experience both in other outpatient clinics and at the Internet
Psychiatry Clinic. Psychologists received a 1-day workshop on the
components included in the treatments, an addition to their basic
university training. The therapists were not blind to treatment
condition and treated patients in both treatment groups. Super-
vision was provided by author K.B. and special attention was given
to helping therapists avoid giving CBT-I-type advice about sleep to
participants in the control group and instead focus attention to the
depression and placebo therapy. Messages sent to the patient were
also screened for adherence to the respective treatment.

Measures
Attrition and Adherence
Attrition, i.e., missing assessment data, is reported for the main

assessment points in pre, post, and 6-month follow-ups. Adher-
ence is reported as the number of treatment modules made ac-
cessible to the participant, which reflects patient activity since a
new module will only be made accessible to the patient after they
have done some work on the previous one. We also report the
number of messages sent and received and total therapist time
spent per participant. At the post-assessment, patients were asked
to rate their own adherence with the adherence questions, “How
much of the text did you read?” (rated 1–5 points: 0% [1p]/25%
[2p]/50% [3p]/75% [4p]/100% [5p]) and “How actively did you
work with the homework assignments and methods?” (rated 1–5
points: none [1p]/not so actively [2p]/fairly actively [3p]/worked
actively with most exercises/methods [4p]/worked with all
exercises/methods [5p]).

Primary Outcomes
Both insomnia and depression severity are considered primary

outcomes since the study focuses on these two comorbid
diagnoses.

Insomnia Severity. Insomnia severity is measured with the ISI, a
scale with 7 items and a score ranging from 0–28 points; higher
score equals more severe insomnia. It has an internal consistency
of Cronbach’s α = 0.76, has high concurrent validity with sleep
diary and polysomnography, and is sensitive to change after both
psychological and pharmacological treatment [27].

Depression Severity. Depression severity is measured with the
MADRS-S, a 9-item scale with a score ranging from 0–54 points;
higher score equals more severe depression. MADRS-S has an
internal consistency of Cronbach’s α = 84 [46], is stable over time
in non-improving patients, and is sensitive to change after
treatment [28]. ISI and MADRS-S were distributed online.

Secondary Outcomes
Remitters. Remitters were calculated using the last available

observed ISI and MADRS-S scores, for participants with at least 2
assessment points (pre and one more). A score below 8p on ISI
indicated remission from insomnia [47], and a score below 13p on
MADRS-S was considered remission from depression [28]. We
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also compared remission from insomnia and depression disorder
based on diagnostic interviews in the live assessments or telephone
interviews at post and 6-month follow-up.

Sleep Diary Data. Sleep diary data from the pre- and post-
assessments were used to calculate sleep onset latency (SOL), total
sleep time (TST), sleep efficiency (SE), wake after sleep onset
(WASO), time in bed (TIB), and sleep quality (SQ). SQ was rated
daily on a scale from 1 (very poor) to 5 (very good). TIB was
calculated from the time of going to bed to the time of getting up,
i.e., including any time spent in bed before trying to go to sleep. SE
was calculated as TST/TIB.Medications. Sleep medication use and
use of antidepressants were registered at pre, post, and 6-month
follow-ups, both self-rated online and in meetings and interviews.

Need for Further Treatment. At the end of the post-treatment
assessment, the physician estimated the participant’s need for further
treatment for insomnia and depression, respectively, by marking a yes
or no answer to the questions, “Is it your assessment that the patient
needs more treatment for insomnia?” and “Is it your assessment that
the patient needs more treatment for depression?”

Blinding of Assessors
Blinding of assessors was checked at the end of each face-to-

face or telephone assessment by letting the assessors answer the
question, “Was the blinding broken (i.e., do you now know which
treatment the patient was randomized to)?” If answered in the
affirmative, assessors were asked how blinding was broken. The
assessors were also asked to guess which group each assessed
patient belonged to, regardless of whether blinding was broken.

Blinding of Participants
In order to check if the participants were blind to treatment

allocation, we used questionnaires on treatment credibility and
satisfaction. Credibility of the treatments was tested with a 5-item
version of the credibility/expectance questionnaire [48] admin-
istered after 2 weeks of treatment. The questions were scored 0–10
(higher points equal more credibility) and the questions were (in
brief): How logical does the treatment seem/How certain are you
that it will be successful for you/With howmuch confidence would
you recommend it to a friend/How successful do you think it
would be for other types of mental ill-health/How much im-
provement do you expect? The participants’ satisfaction with
treatment was measured with the 8-item Client Satisfaction
Questionnaire, CSQ-8 [49], at the post-treatment assessment, as
well as with a satisfaction question asking, “Was the treatment
worth the effort you put in?” (rated 1–5 points: no, absolutely not
[1p]/no [2p]/yes, but barely [3p]/yes [4p]/yes, absolutely [5p]).

Statistics
Power Considerations
With two primary outcomes, we based the sample size cal-

culations on the primary outcome with the smallest expected
difference in effect, MADRS-S. We estimated the between-group
effect size for MADRS-S to be 0.5, with a desired power of 80% that
resulted in a sample size of 126 participants.

Data Analyses
Differences in baseline characteristics were analyzed with

Fisher’s exact test, χ2, and t tests. The credibility/expectance
questionnaire and the CSQ-8 were analyzed with t tests. The
online Adherence Questions (2 items) and Satisfaction Question (1

item) questions from the post-assessment were analyzed with
Mann-Whitney U test. Need for further treatment, medication use,
and blinding were assessed with χ2 tests.

The primary outcomes were analyzed using hierarchical linear
mixed effects modeling, which is an intent-to-treat analysis using
all randomized participants’ data. Data from all 13 assessment
points were used (pre, ten weekly assessments, post, and 6-month
follow-up). The model best fitted to the data consisted of a linear
and quadratic function of time, with group*time interaction,
random intercept and random slope. The secondary outcome sleep
diary data were analyzed with hierarchical linear mixed-effects
modeling using only two time points, pre and post. The chosen
model was therefore a linear group*time interaction model with
random intercept and slope. Observed within-group effect sizes,
Cohen’s d for repeated measures (based on paired t tests) were
calculated with the observed means for the pre-treatment, post-
treatment, and 6-month follow-up. For between-group effect size
calculations, we used the observed means and the pooled observed
standard deviation (SD) from the groups that were being com-
pared. Pooled SD was calculated as √(((n1−1)*SD1

2 + (n2−1)
*SD2

2)/(n1+ n2−2)). SPSS 27.0 was used for the statistical analyses
(IBM Corp., Armonk, NY, USA, 2020).

Results

Participants
Patient characteristics at baseline are presented in

Table 1. There were no statistically significant differences
between the groups regarding symptom levels at
screening (MADRS-S, t = 47, df = 123, p = 0.64; ISI, t =
0.034, df = 123, p = 0.97), sex (χ2 = 0.71, p = 0.40), age (t =
0.523, df = 124, p = 0.60), education (Fischer exact test p =
0.29), or sick leave (Fisher’s exact test p = 0.09). There was
a difference in use of antidepressants at pre-treatment
(χ2 = 4.01, p = 0.05), where more participants in DepPlac
used antidepressants compared to InsDep, but not in use
of sleep medication (χ2 = 0.10, p = 0.75).

Attrition and Adherence
The number of participants who provided each type

of data at each time point can be seen in the flow chart
shown in Figure 1. Overall, data for the primary out-
comes were obtained from 92% at post-treatment (90%
in InsDep, 94% in DepPlac), and from 82% at the 6-
month follow-up (78% in InsDep and 85% in DepPlac).
There was no statistically significant difference between
groups regarding attrition (p = 0.54 at post and 0.29 at 6
months).

Mean number of modules made accessible to the
participants was similar in both groups: 6.2 (SD 2.7) out
of 9 in InsDep and 6.1 (SD 2.6) out of 9 in DepPlac, which
is not a statistically significant difference (t = 0.124, df =
124, p = 0.90). The mean number of messages sent to the
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patient by the therapist was 17.3 (SD 7.1) in InsDep and
14.9 (SD 6.3) in DepPlac. This is a statistically significant
difference (t = 2.0, df = 124, p = 0.049). Mean number of
messages sent to the therapist by the patient was 18.5 (SD
12.7) in InsDep and 12.9 (SD 8.9) in DepPlac. This is also
a statistically significant difference (t = 2.9, df = 124, p =
0.005). Mean total time spent by the therapists on each
participant was 154 (SD 119) minutes in InsDep and 111
(SD 83) minutes in DepPlac. This is a statistically sig-
nificant difference (t = 2.3, df = 124, p = 0.022).

Analyses of the two adherence questions in the eval-
uation questionnaire showed that there was no statisti-
cally significant difference between groups regarding the
amount of text read, (U = 1,446, p = 0.19; InsDep M 4.25,
SD 1.00; DepPlac M 4.39, SD 1.05) nor how much they
rated that they had worked with homework and methods,
(U = 1,377, p = 0.73; InsDep M 3.08, SD 1.04; DepPlac M
3.02, SD 1.05).

Primary Outcome
For observed means, SDs, and effect sizes, please see

Table 2. For insomnia severity, the mixed-model
analysis from pre-treatment to 6-month follow-up

showed a statistically significant improvement over
time on ISI for both groups (p < 0.001) and a statis-
tically significant group*time interaction indicating a
larger improvement for group InsDep (p = 0.007). For
depression severity, there was a statistically significant
improvement on MADRS-S over time for both groups
(p < 0.001) but no statistically significant interaction
group*time (p = 0.11). Removing the sleep item from
MADRS-S in a sensitivity analysis did not change the
results for improvement over time across groups but
resulted in a near-significant interaction group*time
(p = 0.054) in the direction of an advantage for the
group DepPlac. For estimated means and SDs, see
online Supplementary Table S3.

Sleep Diary Data
For means, SD, within-group, and between-group

effect sizes of observed data, please see Table 3. The
group InsDep improved over time on all sleep diary
variables: decreased SOL (p < 0.001), increased TST
(p = 0.003), increased SQ (p < 0.001), decreased TIB
(p < 0.001), decreased WASO (p < 0.001), and in-
creased SE (p < 0.001). The group DepPlac improved

Table 1. Patient characteristics at baseline

Variable All, N = 126 Insomnia and depression,
InsDep, n = 64

Depression and placebo,
DepPlac, n = 62

Age in years, mean (SD) 43.2 (12.9) 42.6 (13.0) 43.8 (12.7)
Range 21–71 21–71 22–69
Sex, n (%)

Female 80 (63.5) 44 (68.8) 36 (58.1)
Male 46 (36.5) 20 (31.3) 26 (41.9)

Education (finalized), n (%) N = 125 n = 63 n = 62
Primary school 6 (5) 5 (8) 1 (2)
Secondary school 69 (55) 33 (52) 36 (58)
University 50 (40) 25 (39) 25 (40)

Occupational status, n (%) N = 125 n = 63 n = 62
Working/studying 100 (79) 53 (83) 47 (76)
Sick leave 9 (7) 2 (3) 7 (11)
Job seeking 12 (10) 7 (11) 5 (8)
Retired 9 (7) 5 (8) 4 (6.5)
Other 6 (5) 3 (5) 3 (5)

Sleep medication*, n (%) 51 (40) 27 (42) 24 (39)
Antidepressant medication*, n (%) 27 (21) 9 (14) 18 (29)
Insomnia severity, ISI score at screening,

mean (SD)
20.3 (3.5) 20.3 (3.4) 20.4 (3.6)

Depression severity, MADRS-S score at
screening, mean (SD)

26.2 (6.1) 26.0 (5.2) 26.5 (7.0)

ISI, Insomnia Severity Index; MADRS-S, Montgomery-Åsberg Depression Rating Scale – self-rated; InsDep, insomnia and de-
pression group; DepPlac, depression and placebo group. *Medication data are from the pre-treatment assessment.
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over time on TST (p = 0.001), SQ (p = 0.01), WASO
(p = 0.003), and SE (p < 0.001) but not on SOL (p =
0.89) or TIB (p = 0.73). There was a statistically
significant interaction effect between groups on SOL
(p < 0.001), TIB (p < 0.001), and SE (p = 0.001),
indicating larger improvements in InsDep than
DepPlac, but not on TST (p = 0.83), SQ (p = 0.41), or
WASO (p = 0.09).

Remitters
Remission Based on ISI and MADRS-S
The number of remitters was calculated for 125 out

of 126 participants and is presented in Table 4. There
was not a statistically significant difference between the
groups on remission from depression at post (χ2 = 2.4,
p = 0.12) nor at the 6-month follow-up (χ2 = 1.1, p =
0.29). There was no statistically significant difference

Fig. 1. Study flow chart. ICBT, psychologist-guided internet-delivered cognitive behavioral therapy.
aMost common symptoms are as follows: suspected or untreated sleep apnea (n = 35), bipolar disorder
(n = 7).
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Table 2. Observed pre, post, and FU6 means, SD, within- and between-group effect sizes for ISI and MADRS-S

Measure Group Pre mean
(SD), n

Post mean
(SD), n

FU6 mean
(SD), n

Effect size, within
pre-post [95% CI]

Effect size, within
pre-FU6 [95% CI]

Effect size, between
InsDep-DepPlac [95% CI]

ISI InsDep 19.1
(3.4), 64

12.8
(5.3), 58

11.8
(6.0), 50

1.40 [0.95–1.86] 1.42 [1.00–1.84] Post: 0.26 [−0.11 to 0.62]

DepPlac 18.5
(4.1), 62

14.1
(5.0), 58

13.1
(5.8), 54

0.95 [0.65–1.25] 1.00 [0.66–1.34] FU6: 0.24 [−0.15 to 0.63]

MADRS-S InsDep 24.1
(5.7), 64

18.6
(6.8), 56

16.5
(8.1), 50

0.97 [0.61–1.32] 1.12 [0.72–1.52] Post: −0.16 [−0.53 to 0.20]

DepPlac 24.0
(6.9), 62

17.4
(8.5), 58

16.7
(9.1), 54

0.88 [0.61–1.14] 0.89 [0.62–1.16] FU6: 0.02 [−0.36 to 0.41]

ISI, Insomnia Severity Index; MADRS-S, Montgomery-Åsberg Depression Rating Scale – self-rated; InsDep, insomnia and de-
pression group; DepPlac, depression and placebo group; FU6, 6-month follow-up; SD, standard deviation; CI, confidence interval.

Table 3. Sleep diary data, observed

Measure
unit

Group Pre mean
(SD), n

Post mean
(SD), n

Effect size, within pre-post
[95% CI]

Between-group effect size at
post, InsDep-DepPlac [95% CI]a

SOL min InsDep 69 (54), 64 29 (22), 38 −0.66 (−1.04 to [−0.29]) −1.05 (−1.51 to [−0.58])
DepPlac 60 (39), 61 59 (33), 43 −0.01 (−0.2 to [−0.18])

TST min InsDep 356 (75), 64 379 (53), 37 0.49 [0.14–0.86] −0.30 [−0.74 to 0.14]
DepPlac 362 (78), 61 399 (69), 43 0.42 [0.19–0.66]

TIB min InsDep 525 (67), 64 500 (49), 37 −0.85 (−1.27 to [−0.44]) −1.01 (−1.48 to [−0.55])
DepPlac 519 (74), 61 520 (67), 43 0.06 [0.15–0.28]

WASO min InsDep 43 (43), 64 21 (20), 38 −0.76 (−1.09 to [−0.42]) −0.14 [−0.58 to 0.30]
DepPlac 42 (36), 61 25 (36), 43 −0.41 (−0.66 to [0.16])

SE % InsDep 69 (13), 64 83 (8), 37 1.11 [0.70–1.52] 0.58 [0.14–1.03]
DepPlac 70 (13), 61 77 (11), 43 0.48 [0.26–0.71]

SQ 1–5 InsDep 2.6 (0.56), 64 2.9 (0.59), 38 0.74 [0.29–1.19] 0.33 [−0.11 to 0.77]
DepPlac 2.5 (0.58), 62 2.7 (0.57), 43 0.39 [0.09–0.68]

SOL, sleep onset latency; TST, total sleep time; TIB, time in bed; WASO, wake after sleep onset; SE, sleep efficiency; SQ, sleep
quality; InsDep, insomnia and depression group; DepPlac, depression and placebo group; FU6, 6-month follow-up; SD, standard
deviation; CI, confidence interval. aNegative value indicates InsDep decreased more than DepPlac, and positive values indicate that
InsDep increased more than DepPlac.

Table 4. Numbers of remitters from insomnia and depression based on ISI and MADRS-S scores or diagnostic criteria

Remitters,
according to

InsDep post, n (%)
[n assessed]

InsDep FU6, n (%)
[n assessed]

DepPlac post, n (%)
[n assessed]

DepPlac FU6, n (%)
[n assessed]

ISI 12 (19) 7 (11) 7 (11) 12 (19)
MADRS-S 14 (22) 19 (30) 21 (34) 24 (39)
Diagnostic criteria

insomnia disorder
21 (45) [47] 21 (48) [44] 14 (28) [51] 17 (38) [45]

Diagnostic criteria
depression

21 (45) [47] 28 (64) [44] 29 (57) [51] 32 (71) [45]

ISI, Insomnia Severity Index; MADRS-S, Montgomery-Åsberg Depression Rating Scale – self-rated; InsDep, insomnia and de-
pression group; DepPlac, depression and placebo group; FU6, 6-month follow-up.
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between groups on remission from insomnia at post
(χ2 = 1.3, p = 0.26) nor at the 6-month follow-up (χ2 =
0.58, p = 0.45).

Diagnosis of Insomnia or Depression
The number of remitters based on diagnostic interview is

presented in Table 4. There was a close to but not statistically
significant difference in criteria-based remission from in-
somnia at post (χ2 = 3.61, p = 0.057) and no difference at the
6-month follow-up (χ2 = 0.90, p = 0.34). There were no
statistically significant differences between the groups on
diagnosis-based remission fromdepression at post (χ2 = 1.20,
p = 0.27) nor at the 6-month follow-up (χ2 = 0.56, p = 0.45).

Medications
See online supplementary Table S4 for detailed sleep

medication data. Forty-two (42) percent in InsDep and
39% in DepPlac used sleep medication at pre, 30 and 44%
at post, and 31 and 39% at 6-month follow-up. There
were no statistically significant differences between
groups regarding the number of sleep medication users at
any time point, χ2 ranging from 0.11 to 0.29 an p from
0.75 to 0.59. InsDep decreased their sleep medication use
from pre to post and 6-month follow-up, while DepPlac
increased theirs from pre to post, but the interaction was
not statistically significant.

See online supplementary Table S5 for detailed anti-
depressant medication data. Significantly more partici-
pants in DepPlac used antidepressant at pre compared to
InsDep, 18 (29%) versus 9 (14%; χ2 = 4.01, p = 0.045). At
post, the numbers were almost the same with 17 versus 9
users, which was no longer a statistically significant
difference (p = 0.082), due to more missing medication
data (data were retrieved from 57 out of 62 in DepPlac
and 56 out of 64 in InsDep at post). At 6-month follow-
up, 12 (19%) in InsDep and 14 (23%) in DepPlac used
antidepressant not a statistically significant difference
(p = 0.75) between the groups.

Need for Further Treatment
The participants’ need for further treatment of in-

somnia and depression at post was assessed face-to-face
for 82 participants and via telephone for 13 participants.
In InsDep, 14 out of 46 assessed participants (30%) were
estimated to need more insomnia treatment, versus 23
out of 49 (47%) in DepPlac. This is not a statistically
significant difference (χ2 = 2.72, p = 0.099).

In InsDep, 22 (48%) versus 18 (37%) in DepPlac were
estimated to need further treatment for depression. This
is not a statistically significant difference (χ2 = 1.20,
p = 0.27).

Blinding of Assessors
Eighty-six assessments were scored for blinding by the

assessors, 76 with physicians face-to-face (34 InsDep and
42 DepPlac), and 10 with psychologist or psychology
graduate students by telephone (5 in each group). There
was no statistically significant difference between groups
regarding the guessing of which group a participant
belonged to; 53% of the participants were assumed to
belong to the correct group, which is not different from
chance (χ2 = 1.58, p = 0.21). Seventy (70) participants
were estimated as belonging to InsDep and 16 to DepPlac.
The assessors registered that blinding was broken in 9
cases (7 face-to-face and 2 telephone interviews), all
because the participant mentioned doing sleep restriction.
Those cases have not been included in the blinding
analyses.

Blinding of Participants
The groups scored similarly on the credibility/

expectance questionnaire (InsDep: M 29.6, SD 7.9;
DepPlac: M 31.5, SD 9.1; t = 1.25, df = 124, p = 0.21). The
groups also scored similarly on the CSQ-8 (InsDep: M
23.0, SD 4.9; DepPlac: M 22.5, SD 4.1; t = 0.63, df = 105,
p = 0.53) as well as on the satisfaction question, whether
the treatment was worth the work they put in, U = 1,301,
p = 0.40 (InsDep: M 3.74, SD 1.15; DepPlac: M 3.59,
SD 0.88).

Discussion

The aim of this study was to compare a combined
treatment, consisting of the key elements from CBT-I and
CBT for depression (InsDep), to a control treatment
consisting of CBT for depression combined with a pla-
cebo intervention for insomnia (DepPlac). Our first
hypothesis, that CBT-I has specific effects on insomnia
severity also when patients have comorbid depression,
was confirmed. Our placebo-controlled design thus more
thoroughly confirms previous indications [6, 50, 51].

The second hypothesis was that because CBT-I alone
has been shown to have large effects on comorbid de-
pression, possibly through other mechanisms of change
than CBT for depression, a combined treatment in-
cluding key components aimed at each condition applied
throughout the whole treatment period would lead to an
additional effect on depression severity. This hypothesis
was not supported, and our results were instead in line
with previous failed attempts at combining treatment for
depression and insomnia to increase outcome [24–26].
The sensitivity analysis of the primary outcome
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depression severity, with the sleep item removed from the
depression measure, rendered a borderline statistically
significant result in the other direction, i.e., in favor of
CBT for depression combined with the insomnia placebo,
further questioning the second hypothesis. These results
are especially interesting in the light of clinical practice,
where therapists tend to combine treatments for patients
with comorbid conditions.

Both groups showed improvements in insomnia and
depression severity from pre to post, which were main-
tained after 6 months. The combined treatment had
medium to large within-group effects on depression (d =
0.97 and 1.12, respectively), and the control treatment
was only slightly lower (d = 0.88 and 0.89). The lack of an
untreated control group makes it relevant to compare to
previous studies. When we previously compared CBT-I
only, to CBT for depression only, for the same patient
group, in very much the same context (therapeutic
methods based on the same manuals, same internet
platform, similar recruitment strategy, same research
staff, and the same clinic) [6], the within-group effect of
CBT-I only on symptoms of depression was 0.74 at post
and 1.30 after 6 months, and thus in line with the
combined treatment in this study. Within-group effects
on insomnia symptoms are also fairly similar between the
combined treatment in this study (1.4 at both time points)
and CBT-I in our previous study (1.09 at post and 1.54 at
6 months). Also, both the initial and the post-treatment
levels of depression in this sample were on par with our
previous trial with this comorbid patient group [6] and
higher than patients seeking ICBT for depression at the
Internet Psychiatry Clinic [52], confirming that this is a
burdened patient group where therapeutic gains are not
easy to achieve.

One possible explanation for the failure of the com-
bined treatment to improve the effect on depression could
be that even though CBT-I clearly has a specific effect on
insomnia beyond placebo or general effects, it might still
only have a general effect on depressive symptoms that
does not add anything unique over and above the effects
of the therapeutic methods for depression used in the
combined treatment. Another explanation might be that
the combined program, built to include all the important
ingredients in ICBT for depression, was too short or,
together with the techniques for insomnia, too much to
handle for this burdened patient group, to reach the
required “dose” of the therapeutic methods for depres-
sion. Sadler and colleagues [53] discuss the possibility
that there was too much complexity and information in
their combined intervention [25]. Another study in a
similar context (therapist-guided internet-delivered

treatment in psychiatry) targeting ADHD also hypoth-
esize that a high level of complexity of the treatment
might hinder efficiency [53]. This could also be the case in
our study, although efforts were made to keep it both brief
and focused on the most important therapeutic com-
ponents. We deemed 12 weeks to be enough for the
patients to work with both therapeutic aspects, but it is
possible that the same treatment might have yielded
better results with a longer treatment period.

The sequential model described briefly in the in-
troduction [20] is another possibility, i.e., presenting
the two treatments consecutively. Although this model
was originally presented as a way to reduce prodromal
symptoms in affective disorders rather than treating
two comorbid disorders, it seems logical to investigate
its effect also for our patient group, especially con-
sidering that persistent insomnia is an important risk
factor for relapsing into depression [7]. The sequential
combination of antidepressants and psychotherapy
has been investigated to some extent for comorbid
insomnia and depression, but, as previously men-
tioned, thus far without adding to the effects on de-
pression severity [24]. Still, this path might be worth
investigating further: combining medication and
psychotherapy in new ways or providing CBT-I and CBT
for depression sequentially. In the case of comorbid in-
somnia disorder and major depression, the evidence so
far indicates that one should probably start with CBT-I
and evaluate if its effects on depressive symptoms are
sufficient before initiating the second treatment since
CBT-I can be an effective treatment of comorbid de-
pression [17], but less so the other way around [6, 18, 54].
Yet another option, which would also need further
evaluation, is to use a so-called adaptive treatment
strategy [29]. This entails the treatment being individually
adapted after a few weeks of treatment, based on the
patient’s symptom change and activity thus far, using
structured algorithms and decision support tools to guide
the therapist’s decisions.

We included a range of secondary outcomes to enrich
the evaluation. Sleep diary data improved over time on all
sleep diary variables in the combined treatment group,
whereas the control treatment group improved only on
TST, WASO, and SE. Interaction analysis showed su-
periority of the combined treatment on the variables SOL,
TIB, and SE. These effects indicate that the key CBT-I
part in the combined treatment, sleep restriction therapy,
was indeed employed by the participants in an effective
manner. As it happens, TIB should be seen as more of an
adherence variable for sleep restriction therapy than an
outcome per se.
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Dichotomous outcomes, i.e., the presence of diagnosis
or remitters at post, did not differ statistically significantly
between the groups, although the combined treatment
presented a near statistically significantly larger pro-
portion without an insomnia diagnosis at post-treatment.
Statistical power for dichotomous outcomes is slightly
lower, and the study was perhaps underpowered to detect
such relatively small differences.

Based on previous studies [6, 36–38], we expected
the combined treatment to reduce the use of sleep
medication, which it did, but not enough to differ
statistically significantly from the control treatment,
even though patients in that group slightly increased
their use. Since there is a section about sleep medi-
cation tapering in the combined treatment but not in
the control treatment, plus the fact that the patients in
the combined treatment improved their sleep more
during the course of treatment (which tends to make
patients more prone to discontinue the use of sleep
medication), this was a bit surprising. Together with
the results on “need for further treatments,” which did
not differ significantly between groups, this could be
seen as another indication that the difference between
treatments overall was relatively small.

Regarding treatment engagement, patients in the
combined treatment sent and received more messages,
although they did not complete more treatment
modules or rate that they read and worked with the
treatments to a different degree. Possibly, the com-
bined treatment was more engaging, or at least re-
quired more back-and-forth communication regard-
ing, for example, calculating and changing one’s sleep
window. A previous qualitative study within an RCT
targeting the same comorbid patient group [6, 18]
showed that patients receiving only CBT-I were more
positive about the treatment and felt less hindered by
their symptoms in engaging with the treatment than
patients receiving CBT for depression. Thus, it seemed
to be easier for these burdened patients to work with
CBT-I than with CBT for depression [55].

There are many possible, but still largely unproven,
mechanisms that might explain the effects of CBT-I on
depression severity. First, changing behaviors and habits
may have a direct effect on depression: when doing time-
in-bed restriction interventions, patients spend less time
awake in bed and therefore possibly less time ruminating;
in CBT-I, daytime activities are encouraged in order to
promote sleepiness, which likely also functions as be-
havioral activation – the probably most effective single
treatment component for treating depression [56]; being
able to improve sleep may insert a sense of hope and

restore faith in one’s own ability to impact one’s situation.
The last aspect should also be viewed in light of the
finding that a wide range of psychological treatments for
depression seem to have a roughly equal effect [57],
indicating that as long as a bona fide treatment is pro-
vided, unspecific effects and common factors of psy-
chotherapy may be sufficient to decrease depressive
symptoms substantially.

Basic research about the relationship between sleep and
depression is also being done. We know that sleep archi-
tecture alterations occur in depression [58], and there seem
to be differences in EEG characteristics in depressed patients
with and without comorbid insomnia [59]. Experimental
studies show that one night of disrupted sleep increases
anxiety and negative affect [60, 61]. CBT-I works to con-
solidate sleep andmay stabilize REM sleep [62], which could
be a pathway for improvements in mood following CBT-I
treatment. This research field is still in the early stages.

Although depression treatment is not as effective in
treating comorbid insomnia disorder as the other way
around, there still seems to be an effect [6, 37, 54].
Mechanisms for this may be, e.g., the restoration of
regular habits and day-light activities which help the
circadian rhythm, and reduced worrying overall which
may reduce sleep-hindering worrying in bed.

The placebo condition for insomnia has been used
previously [26, 45] and strengthens our results as it seems to
have worked very well as placebo, with very similar scores on
treatment credibility and treatment satisfaction between
groups. The blinding of assessors was also satisfactory with
guesses about allocation not being better than chance.

This study was not without limitations. It was
powered to find medium size differences between the
groups and might thus have failed to find some ex-
isting, but smaller, differences. Although blinding of
patients and assessors was used, therapists were aware
of which treatment they guided, which may have af-
fected the results. Also, the clinical context of internet-
delivered treatment and self-recruited participants
limit the generalizability. In addition, our participants
applied for a treatment described as addressing both
insomnia and depression, and their characteristics
might differ from patients having both diagnoses but
still perceiving one as more important than the other
when seeking help.

We suggest that future studies investigate if this patient
group benefits from receiving CBT-I first, with additional
treatment for depression for those who have not remitted.
There is also a need to investigate whether patients who
have the insomnia-depression comorbidity but seek
treatment only for depression would benefit to the same
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degree from CBT-I as those in this and most other studies
of this patient group, who are mostly recruited to a
combined or insomnia treatment.

Clinical Implications
This study clearly strengthens the evidence for CBT-I

as a key intervention for reducing insomnia severity in
patients with both insomnia and depression, also when
depression is simultaneously treated without extending
the treatment period. A specific effect of CBT-I on in-
somnia was shown, but it did not extend as an increased
effect also on depressive symptoms. However, along with
our previous study showing that CBT-I alone can de-
crease depression symptoms as much as CBT for de-
pression when both diagnoses are present, this study
further indicates that CBT-I should be seriously con-
sidered the first-hand choice also for patients with this
comorbidity or be given in conjunction with a depression
treatment.

Conclusions

The current study shows large specific effects of CBT-I
on insomnia severity in patients with comorbid de-
pression and insomnia. Effects on depression severity
were medium to large, but not enhanced by combining
evidence-based treatment components for insomnia and
depression in the same treatment.
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