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Background

Insomnia treatment using an internet-based cognitive—
behavioural therapy for insomnia (CBT-I) program reduces
depression symptoms, anxiety symptoms and suicidal
ideation. However, the speed, longevity and consistency of
these effects are unknown.

Aims

To test the following: whether the efficacy of online CBT-I
was sustained over 18 months; how rapidly the effects of
CBT-I emerged; evidence for distinct trajectories of change in
depressive symptoms; and predictors of these trajectories.

Method

A randomised controlled trial compared the 6-week Sleep
Healthy Using the Internet (SHUTI) CBT-I program to an
attention control program. Adults (N=1149) with clinical
insomnia and subclinical depression symptoms were
recruited online from the Australian community.

Results

Depression, anxiety and insomnia decreased significantly by
week 4 of the intervention period and remained significantly
lower relative to control for >18 months (between-group
Cohen’'s d=0.63, 0.47, 0.55, respectively, at 18 months). Effects
on suicidal ideation were only short term. Two depression
trajectories were identified using growth mixture models:
improving (95%) and stable/deteriorating (5%) symptoms.
More severe baseline depression, younger age and limited
comfort with the internet were associated with reduced odds
of improvement.

Trajectories of change and long-term outcomes
in a randomised controlled trial of internet-
based insomnia treatment to prevent depression
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Conclusions

Online CBT-I produced rapid and long-term symptom
reduction in people with subclinical depressive symptoms,
although the initial effect on suicidal ideation was not
sustained.
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Major depressive disorder (MDD) is a common mental health
problem with considerable disease burden.! Although a propor-
tion of MDD cases can be prevented using cognitive-behavioural
therapy (CBT) for depression,” a number of factors, including
the stigma associated with psychological treatment, operate as
barriers to individuals at risk of depression receiving appropri-
ate intervention before symptoms reach clinical levels.> Because
of the overlap of insomnia with a broad range of mental health
problems, treatment of insomnia has been suggested as a poten-
tial transdiagnostic approach to treating and preventing mental
health problems such as MDD.* Insomnia and MDD often co-
occur.’” Insomnia is a common symptom of MDD,® and a con-
siderable proportion of people with insomnia also have MDD.
Insomnia is also a risk factor for the onset of MDD,*’ complicates
depression treatment' and increases risk of depression relapse."
Insomnia also co-occurs with a range of other mental health
problems, including anxiety disorders and psychosis, as well as
suicide ®12-1

Given the extensive evidence for the role of insomnia in the
development and maintenance of depression, there is clear potential

for CBT for insomnia (CBT-I) in the prevention of depression pro-
vided that it is delivered in an accessible and affordable form. The
uptake of a CBT-I intervention may be higher than for a depres-
sion-focused intervention, as insomnia is less stigmatised in the
community than depression.'” In addition, delivering CBT-I inter-
ventions using an internet-based program may further maximise
accessibility and the potential for dissemination of effective inter-
ventions.'® Although there have been trials testing the effectiveness
of CBT-I in individuals with depression,””"% the trial reported in
this article was the first to assess whether CBT-I is effective for pre-
venting depression in an at-risk sample. The internet-based auto-
mated intervention Sleep Healthy Using the Internet (SHUT1) was
used in this study. SHUTi has previously been demonstrated to be
effective in treating insomnia symptoms.**

Initial outcomes of the present randomised controlled trial
(RCT) have already been reported, with depression, insomnia and
anxiety symptoms significantly decreasing in the CBT-I group rel-
ative to an attention control condition (Cohen’s d=0.48, 0.36 and
0.83, respectively) at 6 months post-intervention.” Depression cri-
teria on the Patient Health Questionnaire-9 (PHQ-9)* were met by
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6% in the CBT-I condition and 14% in the control condition at 6
months.” Data are now available on long-term (12- and 18-month)
outcomes from this trial. This paper reports on these long-term
outcomes, testing the effectiveness of the SHUTi program in pre-
venting depression in a population-based sample of individuals
with clinical insomnia and elevated but subclinical depression
symptoms. Few trials have examined the longevity of effects, that
is, whether positive outcomes of health interventions are sustained
in the long term.** Longevity of effects is important, as depression
can be a chronic and recurrent condition, with many individuals
experiencing relapse or residual subclinical symptoms.”

This study also examined when change occurred during the
course of the intervention. Participants were assessed every 2
weeks while completing the intervention. Interventions may have
an immediate or delayed impact, and effects may endure or sub-
side over time.” Rapid initial effects may also be predictive of
long-term response to treatment.”” By better understanding how
depression symptoms change during the course of the interven-
tion, it may be possible to identify the ‘dose-response’ profile of
the intervention for clinical improvement and to intervene early
with individuals who do not rapidly respond.?** Finally, the study
identified whether there were distinct trajectories of depression
symptoms in the participants who received the CBT-I program.
Using growth mixture models, it is possible to identify sub-
groups of participants on the basis of latent change trajectories
in depression scores.”® Predictors of subgroup membership can
then be used to identify characteristics of participants who had
limited depression response to the intervention. This information
may be used to further inform the delivery of targeted or tailored
interventions.

In summary, the aim of this article is first to present the long-
term outcomes of the GoodNight Study, an RCT that tested the
effectiveness of the SHUTi online CBT-I program on the indicated
prevention of MDD. Second, this study aims to test how rapidly
depression symptoms change in response to CBT-I. Third, this
study aims to identify trajectories of change in depression symp-
toms and to assess predictors of these trajectories to determine
whether response to CBT-I might be moderated by individual
characteristics.

Method

Participants

Australian adults aged 18-64 years were recruited online between
April 2013 and June 2014, with follow-up data collection com-
pleted by September 2015. Advertisements were delivered through
a social network site (Facebook), websites of sleep or mental health
associations, and media releases. Initial inclusion criteria, via
online self-report screening, were the presence of depression symp-
toms, as measured by scores >4 and <20 on the PHQ-9,” and the
presence of significant insomnia symptoms, as measured by a score
>3 on at least one of the first four items of the Bergen Insomnia
Scale and a score >3 on at least one of the last two items.*! Absence
of a 2-week (current) diagnosis of MDD or lifetime bipolar disor-
der, and diagnostic confirmation of insomnia were established via
the telephone-administered Mini-International Neuropsychiatric
Interview (MINI)** and Morin’s modified diagnostic insomnia
interview.*** These criteria include (a) sleep-onset insomnia and/or
sleep-maintenance insomnia (>30 min for at least 3 nights/week);
(b) insomnia symptoms lasting at least 1 month; and (c) sleep dis-
turbance (or associated daytime fatigue) causing significant distress
or impairment in social, occupational or other areas of functioning.

RCT of insomnia treatment to prevent depression

Exclusion criteria included shift work, pregnancy, or work,
family or other commitments that interfered with regular night-
time sleep patterns, or time of awakening outside the hours of 4 am
and 10 am, or bedtime outside the hours of 8 pm and 2 am, more
than twice a week. Other exclusion criteria were absence of reli-
able internet access; difficulty reading English; reported diagnosis
of psychosis, schizophrenia or bipolar disorder by a psychiatrist; or
current involvement in a non-medication treatment program for
insomnia with a health professional. We also excluded individuals
with an untreated sleep disorder other than insomnia, medication
changes in the past 3 months, a medical disorder accounting for
their insomnia or reported suicidal plans or attempts in the pre-
vious 2 weeks. Participants who did not complete 10 online sleep
diaries within a 14-day period, within 21 days of sleep-diary com-
mencement, did not proceed to randomisation. A CONSORT dia-
gram of the study flow is provided in Fig. 1. The target sample size
of 972 participants was exceeded. This target was based on detect-
ing our secondary outcome of MDD with 80% power and a 40%
reduction in risk in a sample with a baseline incidence of 15%. The
study was approved by the Australian National University Human
Ethics Committee. All participants provided informed consent.
The study protocol and 6-month outcomes have been published.”*

Randomisation and masking

Participants were randomly assigned on a 1:1 basis to receive either
SHUTI,” a 6-week, modular, online insomnia program based
on CBT-I, or HealthWatch,*® an interactive, attention-matched,
internet-based placebo control program. Randomisation was
computer-generated and integrated into the trial management soft-
ware, stratified by age and gender. Telephone-based interviewers,
statisticians and chief investigators were masked to group allocation.

Procedure and intervention

Participants visited a web portal that managed screening, con-
sent, randomisation, delivery of sleep diaries and all assessments,
delivery of HealthWatch and linkage to SHUTi. Participants sub-
mitted sleep diaries for a period of 2 weeks before randomisation
and start of the study program. All assessment surveys were com-
pleted online, except for the diagnostic interviews, which were
administered via telephone. SHUTI provides six sequential mod-
ules consisting of an overview of insomnia, two behavioural mod-
ules focusing on sleep restriction and stimulus control, cognitive
restructuring, sleep hygiene and relapse prevention.* An 11-item
daily sleep diary,”” completed on at least 5 of 7 days, was required
to advance from the first to the second module so the system could
establish an algorithmically defined sleep window. Ongoing sleep
diaries were also required for the participant to receive updated
sleep window recommendations. The comparison arm received the
online HealthWatch program, which has no specific mental health
or sleep-related content and is not associated with therapeutic
reductions in depression.’**® Modules contained information about
environmental health, nutrition, heart health, activity, medication,
oral health, blood pressure and cholesterol, calcium and back pain,
in addition to weekly surveys of these topics. Once a participant was
randomly assigned to their respective web program, email remind-
ers were sent to notify participants of availability of program mod-
ules, sleep diaries and assessments when appropriate. A telephone
call was also made at the time of the 6-month follow-up to conduct
a MINT assessment and remind non-responders to complete the
assessment. Participants received two automated email reminders
to complete each of the 12- and 18-month follow-up assessments.
No additional reminders were given to complete assessments.
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Fig. 1 CONSORT diagram of participant flow in the trial.
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Measures

The primary outcome was depression symptoms, as measured
with the PHQ-9% excluding the sleep item (henceforth referred to
as the PHQ-9NS). Secondary outcomes included insomnia sever-
ity, suicidal ideation and generalised anxiety symptoms. Potential
moderators of depression outcome were assessed at baseline and
included severity of depression symptoms, initial insomnia sever-
ity, presence of suicidal ideation, generalised anxiety symptoms,
treatment preference, medication use, age, gender and education.
Insomnia severity was assessed with the Insomnia Severity Index
(ISI),* a 7-item scale with scores ranging from 0 to 28; scores of 15
or more are indicative of clinical insomnia. Suicidal ideation was
measured using the Psychiatric Symptom Frequency scale (PSF).*
Symptoms of generalised anxiety disorder were measured with the
Generalized Anxiety Disorder 7-item scale (GAD-7),*! with scores
ranging from 0 to 21.

Predictors of depression symptom trajectories were also
examined. Potential predictors included symptom variables
(symptoms of depression, GAD, insomnia, suicidality), age, gen-
der, years of education, marital status (partnered v. not), location
(rural v. non-rural), comfort with the internet and participant
preference for treatment allocation. Comfort with the internet
was based on a single question, ‘How familiar and comfortable
are you with using the internet?) rated on a four-choice Likert
scale, with ‘very comfortable’ v. to ‘fairly/not particularly/not at
all comfortable’. Participant preference for the allocated treat-
ment program was based on which of the two conditions the
participant preferred to receive, assessed before randomisation:
‘Monitoring your sleep activity and then doing online training so
that you can change your sleep routine’ or ‘Monitoring your sleep
activity, being provided with health information, and being asked
your views about the possible causes of your sleep problems.
Participants whose allocated program matched their preference
and those who chose ‘no preference’ were classified as ‘matched
preference), whereas the remainder were classified as ‘mismatched
preference’

Analysis

Effectiveness of the SHUTI program relative to the HealthWatch
attention control was assessed using mixed model repeated mea-
sures ANOVA (MMRM)* to account for missing data and to
include all available data for participants analysed in the trial.
This approach provides an intention-to-treat analysis, yield-
ing unbiased estimates of intervention effects. An unstructured

RCT of insomnia treatment to prevent depression

variance—covariance matrix was assumed, and degrees of freedom
(d.f.) were estimated using Satterthwaite’s method. Outcomes were
assessed at time points before (baseline), within (2/4/6/8 weeks of
intervention, excluding the PSF) and after (immediate/6-/12-/18-
month follow-up) the delivery of the intervention. MMRM analy-
ses were repeated with adjustment for factors that were significantly
different between groups at baseline and factors associated with
differential attrition.

To examine trajectories of change in depression, a linear growth
mixture model was estimated in the SHUTi subsample. This analysis
identifies latent classes (subgroups) of participants with distinct tra-
jectories of change. Within-class variation is represented by random
effects, and all available data are used for the estimation. We first
specified a one-class model, repeating analyses until the addition of
classes was found to have no significant improvement on model fit,
based on the Bootstrap Likelihood Ratio Test (BLRT).* The BLRT
method uses bootstrap samples to estimate the distribution of the log
likelihood difference test statistic, where the P value is used to com-
pare the increase in model fit between models. Predictors of class
membership were then examined using logistic regression. All anal-
yses were conducted using SPSS version 23 (IBM Corp., Chicago, IL,
USA), except for the growth mixture model, conducted using Mplus
Version 7.4 (Muthen & Muthen, Los Angeles, CA, USA). The trial
is registered with the Australian and New Zealand Clinical Trials
Registry, number ACTRN12611000121965.

Results

Baseline sample characteristics are provided in Table DS1. The only
characteristic with significant differences between intervention
groups was preference match (P<0.001), reflecting greater prefer-
ences in both groups for the SHUT1 condition. Mean PHQ-9 scores
were in the mild-range for both intervention groups. Participants
had a mean age of 43 years (s.d.=12), 74% were female, 62% were in
a relationship, 78% were employed and 53% had completed a bach-
elor’s degree or more. Fig. 1 presents the CONSORT flowchart of
participants through the trial. Only 34% of participants completed
the 12-month assessment, and 19% of participants completed the
18-month assessment, with an additional eight participants pro-
viding primary outcome data at each time point (although not
completing the full assessment). Based on logistic regression mod-
els that included symptom measures, demographics, preference
match and condition, factors significantly associated with assess-
ment attrition included younger age (P<0.001 at 12/18 months),

Table 1 Effect sizes and P-values testing the effectiveness of SHUTI versus HealthWatch at each time point, relative to baseline (1=1149)

PHQ-9NS depression GAD-7 anxiety ISI insomnia PSF suicidality
d 2 d 2 d 2 d 2

Intervention week 2 0.17 0.028 0.23 0.003 0.30 <0.001
Intervention week 4 0.34 <0.001 0.38 <0.001 0.78 <0.001
Intervention week 6 0.68 <0.001 0.61 <0.001 1.06 <0.001
Intervention week 8 0.78 <0.001 0.65 <0.001 127 <0.001
Post-test 0.60 <0.001 0.50 <0.001 1.10 <0.001 0.13 0.007
6 months 0.41 <0.001 0.36 <0.001 0.83 <0.001 0.08 0.303
12 months 0.43 0.001 0.39 0.001 0.73 <0.001 0.20 0.092
18 months 0.63 <0.001 0.47 0.002 0.55 <0.001 0.25 0.171
PHQ-9NS, Patient Health Questionnaire-9 depression score excluding sleep disturbance item; GAD-7, Generalized Anxiety Disorder-7; ISI, Insomnia Severity Index; PSF, Psychiatric
Symptom Frequency scale; bold values indicate P<0.05 from mixed model repeated measures analyses for timexcondition interaction effects; Cohen’s d represents between-groups
effect size estimates based on observed means/s.d.; refer to Table DS2 for estimated means (s.e.) and observed means (s.d.) at each time point.

231



Batterham et a/

232

PHQ-9NS score (excluding sleep item)

— Healthwatch
11  — SHUTI

T T T T T
Baseline Intvwk2 Intvwk4 Intvwké Intvwk8  Post 6mo

12mo 18mo

Fig. 2 Mean depression scores for PHQ-9NS (PHQ-9 without sleep item) over time in the SHUTI and HealthWatch conditions, estimated from

mixed model repeated measures analysis. *P<0.05 for groupxtime interaction effect; ‘intv wk': intervention week; ‘mo’: month; error bars represent
standard errors of the marginal mean estimates.

less educational attainment (P=0.044 at 12 months, P=0.015 at 18
months) and being in the SHUTi condition (P<0.001 at 12 months,
P=0.032 at 18 months).

Changes during the intervention and long-term
outcomes

Fig. 2 displays the primary depression outcome based on estimated
marginal means (s.e.) from the MMRM analyses. As indicated in
Fig. 2, the interaction between condition and time was significant for
depression symptoms (F 5 55=139 P<0.001), with significant differ-
ences observed at every time point during and after the delivery of
the intervention. However, post hoc within-group tests indicated that
significant declines in depression symptoms occurred in the SHUTi
condition only at 4 weeks and beyond, with no significant change
at 2 weeks (¢, =0.62, P=0.54), suggesting that the between-group
depression effect may have reflected early deterioration in the con-
trol group. The between-group interaction effects of the intervention
on insomnia severity (F .., ,=34.6, P<0.001) and generalised anxiety
symptoms (F ,,,,=11.3, P<0.001) were robust across all time points,
with significant reductions from baseline to every time point during
and after the intervention delivery. These effects demonstrate that the
SHUTI program was effective in significantly reducing depression,
generalised anxiety and insomnia symptoms by 4 weeks.

Long-term effects of the intervention on symptoms of depression
and generalised anxiety, along with insomnia severity, were observed
at both 12 and 18 months. At 12 months, 3% of SHUTi group com-
pleters had PHQ-9 scores >10, compared with 13% of HealthWatch
completers (Fisher’s exact P=0.001). At 18 months, the disparity was
greater (2% v. 19% in SHUTI v. HealthWatch, P<0.001). However,
the effect of SHUTi on suicidality was not significant overall
(F, 155=2-2, P=0.069), with a significant difference only at post-test
(t,95,=—2.68, P=0.007). Between-group effect sizes (Cohen’s d) are
reported in Table 1. For depression, anxiety and insomnia, effect
sizes were greatest at Week 8 of the intervention, decreasing grad-
ually to the 18-month assessment. Table DS2 provides both esti-
mated marginal means (s.e.) and observed means (s.d.) for each of
the four outcomes at each time point. Inclusion of factors associated
with differential attrition (age, education) or between-group baseline
differences (preference match) in these models did not change the
significance of effects on depression, anxiety or insomnia at any time
point, nor on suicidality at post-test.

Trajectories of change

Distinct trajectories of change in depression symptoms within the
CBT-I condition were identified using growth mixture modelling.
Based on the BLRT, there was a significant difference in fit for two
classes v. one (P<0.001) and for three classes v. two (P<0.001).
However, one of the three classes included only 3% of participants,
whereas the two-class solution included 5% of participants in the
smaller class. The two-class model also had acceptable entropy
(0.82) and was consequently selected. Depression scores over time
within the two classes are shown in Fig. DS1. Based on the trajecto-
ries observed, the classes were labelled as ‘stable/deteriorating’ (5%
of the sample) and ‘improving’ (95%) depression symptoms. The
‘improving’ group demonstrated significant symptom improve-
ment relative to ‘stable/deteriorating’ at 4 weeks and beyond. The
within-group effect sizes were consistent and large within the
‘improving’ class: d=0.92, 0.94, 0.93 and 1.01 at post, 6, 12 and 18
months, respectively. In contrast, the within-group effect size in the
‘stable/deteriorating’ class was d=0.43 at post-test but virtually zero
at follow-ups (-0.03, 0.03, —0.04).

Baseline factors associated with class membership were esti-
mated using binary logistic regression analysis (Table 2). Factors
significantly associated with membership of the stable/deterio-
rating depression class were higher baseline depression scores,
younger age and limited comfort with using the internet. The
Nagelkerke R? for the model was 0.28, suggesting other unmea-
sured factors may be associated with class membership.

Discussion

The SHUTi online CBT-I program was effective for reducing
depression within the first 4 weeks of delivery and continued to be
effective in reducing symptoms of depression, anxiety and insom-
nia for at least 18 months beyond completion of the program. Effect
sizes were moderate to large, suggesting the effect of CBT-I on
depression symptoms, in addition to insomnia severity and anxiety
symptoms, was substantial and likely to be clinically meaningful in
a prevention context. The magnitude of the depression effects was
consistent with internet-based treatment programs for depression
(d=0.56)," similar to face-to-face depression treatment programs
(¢=0.80)* and greater than most online depression prevention
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Table 2 Logistic regression testing predictors of latent class membership (improving v. stable/deteriorating) in the SHUTI condition (n=574)

Unstandardised estimate s.e. ha d.f. OR P
Intercept -1.68 1.45 1.35 1 0.245
Age -0.05 0.02 5.29 1 0.95 0.021
Depression symptoms 0.35 0.07 22.77 1 1.42 <0.001
Insomnia symptoms 0.05 0.05 0.85 1 1.05 0.356
Anxiety symptoms -0.11 0.06 3.15 1 0.90 0.076
Suicidality score 0.00 0.09 0.00 1 1.00 0.974
Gender: female v. male -0.52 0.48 1.18 1 0.59 0.278
Educational attainment 5.53 4 0.237
Less than high school v. higher degree -1.19 0.92 1.67 1 0.30 0.197
High school grad v. higher degree -0.95 0.90 1.12 1 0.39 0.289
Certificate/diploma/trade v. higher degree -1.42 0.63 5.09 1 0.24 0.024
Bachelor degree v. higher degree -0.97 0.58 2.80 1 0.38 0.094
Married or de facto relationship v. not -0.27 0.45 0.36 1 0.76 0.551
High comfort with internet v. less than high -1.33 0.61 4.67 1 0.26 0.031
Preference match v. mismatch 0.15 0.46 0.10 1 1.16 0.750
Rural v. non-rural location 0.49 0.51 0.93 1 1.63 0.335

odds ratio; bold values indicate P<0.05.

PHQ-9NS, Patient Health Questionnaire-9 without sleep item; GAD-7, Generalized Anxiety Disorder-7; ISI, Insomnia Severity Index; PSF, Psychiatric Symptom Frequency scale; OR,

programs (d=0.32)."" Effects on anxiety symptoms were also
moderate, although more modest than those seen in internet-based
anxiety treatment trials (4=0.96),* whereas insomnia effects were
marginally stronger than those found in a meta-analysis of internet
interventions for insomnia (g=0.60).'* Few depression prevention
programs collect long-term follow-up data to demonstrate endur-
ing effectiveness. By contrast, the current findings indicate that
insomnia treatment is associated with sustained improvements in
depression symptoms, in addition to insomnia and anxiety, in a
community-based setting.

The effects of CBT-I on suicidal ideation were not sustained at
follow-up. This finding may reflect a baseline restriction of range,
as individuals who initially reported recent suicide plan or attempt
were excluded from the study. Some depression programs have
shown subsidiary effects on suicidality,"** and insomnia has asso-
ciations with suicidal ideation'>"* with a plausible biological basis.”
The prevalence of suicidality in this study may have been too low
and transitory to find robust long-term effects, relative to symptoms
of depression and anxiety. Nevertheless, given the short-term effects
of insomnia treatment on suicidal ideation in this program, further
research is warranted on whether insomnia treatment might be an
effective approach for the prevention of suicide attempts.

Using growth mixture models, this study identified two trajec-
tories of depression symptoms within the intervention condition,
labelled ‘improving’ and ‘stable/deteriorating’ The vast majority of
participants (95%) were in the ‘improving’ depression class. More
severe depression symptoms, although still subclinical, were asso-
ciated with approximately 42% higher odds of being in the stable/
deteriorating class, per one-unit increase on the PHQ-9NS. This
association suggests that individuals with more severe subclin-
ical depression symptoms may require adjunctive intervention
elements targeting depression to achieve a better depression out-
come. This finding is in contrast to a previous meta-analysis that
found greater depression severity to be associated with increased
treatment response.” It may be that the current sample, which
excluded participants with clinical depression, responded differ-
ently to those in treatment trials. Alternatively, the growth mix-
ture modelling methodology may have identified characteristics of

non-improving participants that are obscured within aggregated
data. Further research may be required to better understand this
divergence. There was also a significant effect of greater comfort
with the internet being associated with greater likelihood of depres-
sion symptoms improving from online CBT-I, suggesting that dis-
comfort with the internet may reduce efficacy of online treatment.
An independent effect of younger age on membership of the stable/
deteriorating class was also observed, suggesting that some young
people may have engaged less with the program.

This study was the first to trial the long-term outcomes of an
insomnia program in preventing depression, using a large communi-
ty-based sample. Importantly, the intervention was fully automated,
providing significant potential for widespread scalability. However,
some limitations should be acknowledged in interpreting the find-
ings. First, there was high attrition from assessments at later time
points, particularly in the active treatment group. Nevertheless, the
study remained powered to find significant moderate effects between
conditions at 18 months. Second, emergence of clinical depression
was low in the sample” and no clinical assessment was conducted
at later time points. Consequently, the degree to which reductions in
symptoms translated into prevention of new cases of major depres-
sion remains unclear. A related limitation was that some participants
may have met criteria for mild depression, potentially blurring the
distinction between prevention and treatment.

In conclusion, this study indicated that internet-based CBT
treatment for insomnia provided an effective approach to prevent-
ing depression, which was sustained for at least 18 months. The
effects of CBT-I on depression, anxiety and insomnia emerged rap-
idly in the first 4 weeks of the program. Growth mixture modelling
indicated 95% of community-based participants receiving CBT-I
showed improving depression trajectories, with participants with
less severe depression, greater comfort with the internet or older
age being more likely to have a positive trajectory. There is a need
for further translational research to identify optimal or tailored
approaches to engage users in evidence-based prevention programs
such as SHUTi. Implementing indicated prevention programs that
focus on treating insomnia may result in considerable gains in the
prevention of depression within the community.
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