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Objective: Insomnia is a risk factor related to the onset and course of other mental disorders and is prevalent
among adolescents admitted to psychiatric services. While evidence supports the efficacy of cognitive behav-
ioural therapy for insomnia (CBT-I), uptake of evidence-based interventions in mental health care for children
and adolescents is low. Internet delivery can improve access, but research on implementing internet-based CBT
(iCBT) in routine care is limited. The aim of this study was to investigate if iCBT for insomnia (iCBT-I) could be
successfully implemented at two child and adolescent psychiatry (CAP) clinics.

Methods: The implementation followed Aaron, Hurlburt & Horwitz’ stage model (2011) encompassing four
phases: exploration, preparation, implementation and sustainment. It engaged ninety percent of the outpatient
units across the clinics and involved seventeen therapists who completed a three-day training. Patients aged
13-17 years with insomnia alongside other psychiatric conditions were recruited for the intervention.

Results: Results showed a high degree of acceptability of iCBT-I among managers and staff, and a moderate to
high degree of acceptability among patients. The fifteen patients treated showed significant reductions in
insomnia and depression symptoms. However, there were important threats to feasibility including low priori-
tisation of iCBT-], difficulties in recruiting patient and getting them to start the treatment, technical problems,
and staff turnover, all of which led to failed implementation in these settings.

Conclusion: iCBT-I could not be successfully implemented at either of the two CAP clinics investigated in this
study due to problems with feasibility and sustainability.

1. Introduction

The sleep pattern during adolescence is characterised by a delayed
sleep phase, short sleep duration on weekdays, and a high prevalence of
insomnia (Maslowsky and Ozner, 2014). Insomnia is a dissatisfaction
with sleep quantity or quality, associated with difficulty initiating sleep,
difficulty maintaining sleep, or early-morning awakening taking place at
least three nights per week, during at least three months, in spite of
adequate opportunity for sleep, leading to significant distress or
impairment (5th ed.; DSM-5; American Psychiatric Association, 2013).
In the general population the prevalence of insomnia among adolescents

is reported to be 9-11% (Chung et al., 2014), but for adolescents
admitted to psychiatric services the prevalence rates range between 29
to 48% (Hysing et al., 2022). Insomnia is a risk factor related bidirec-
tionally to the onset and course of other mental disorders, where the
strongest pathway goes from insomnia to later psychiatric disorders
(Lovato and Grandisar, 2014). Sleep deprivation and sleep problems in
this age group increase the risk for anxiety, depressive symptoms,
non-suicidal self-injuries, and suicidal thoughts and behaviour (Roberts
and Duong, 2014; Roberts and Duong, 2017; Chiu et al., 2018; Kearns
et al., 2020).

According to guidelines, cognitive behaviour therapy for insomnia
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(CBT-I) has strong evidence for insomnia and is considered treatment of
choice (Rieman et al., 2023).

CBT-Iis a based on behavioural and cognitive models of perpetuating
factors of insomnia (Morin and Espie 2003). The behavioural model
proposes that insomnia is perpetuated through counterproductive stra-
tegies that individuals use in order to increase the opportunity to get
more sleep, mainly spending excessive time in bed and taking naps. This
causes the sleep environment to become associated with wakefulness
through classical conditioning, and the sleep and circadian rhythm to be
disturbed through irregular and counterproductive sleep habits. In the
cognitive model it is suggested that excessive worry about sleep, and
selective attention towards sleep-related threat cues, lead to autonomic
arousal and a proneness to overestimate both how big the sleep problem
is, and the consequences of not getting enough sleep (Morin and Espie
2003). Maladaptive safety behaviours and erroneous assumptions about
sleep and the benefits of worry and are other factors highlighted in the
cognitive model.

In samples with insomnia comorbid to psychiatric conditions CBT-I
has shown medium to large effects on both sleep variables and psychi-
atric symptoms (Wu et al., 2015). However, access to CBT-I is limited
(Maire et al., 2020) and the uptake of evidence-based interventions in
mental health care for children and adolescents is overall low
(Peters-Corbett et al., 2023). One means of increasing the access to and
cost effectiveness of CBT treatment is by delivering it as a guided
self-help over the internet (Hedman et al., 2012). Internet-delivered CBT
(iCBT) has developed rapidly during the last decades and has shown
equivalent effects to those found in traditional face to face CBT for a
number of conditions in both adult (Carlbring et al., 2018) and paedi-
atric (Vigerland et al., 2016) samples. Comparable effects have also been
found for CBT-I and iCBT-I in the treatment of insomnia (Zachariae
et al., 2016). As for children and adolescents, there is a small but
growing body of evidence suggesting that CBT-I and iCBT-I are effective
for treating insomnia (/D%slund et al., 2018).

Although the effect of internet-delivered CBT has been widely
studied, there is a scarcity of research on its implementation in routine
practice (Folker et al, 2018). Implementation science aims to advance
our understanding of how and why implementation succeeds or fails in
order to promote more effective implementation (Nilsen, 2015). Proctor
and colleagues (2011) have suggested a taxonomy of eight different
implementation outcomes, distinct from service system outcomes and
clinical treatment outcomes. These are acceptability, adoption, appro-
priateness, feasibility, fidelity, implementation cost, penetration, and
sustainability.

Reviewing the literature on the implementation of iCBT for adults, it
is evident that a significant proportion of existing research has focused
on attitudes towards receiving, delivering or referring to such treatment
(Ross et al., 2016; Vis et al., 2018). A second line of research has mainly
focused on specific aspects of implementation such as acceptability (e.g.
Beattie et al., 2009; Ebert et al., 2015) or treatment outcomes in applied
settings (e.g. Nordgren et al., 2018; Andersson and Hedman, 2013). A
third group of studies has conducted interviews or surveys with thera-
pists and managers regarding barriers and facilitators during the
implementation process (e.g. Hadjistavroupolus et al., 2017; Kadesjo
Banck et al., 2020). Lastly, a small group of projects have studied the
implementation process more broadly. For instance, Morison et al
(2014) used mixed measures to investigate who choose to use the
intervention and how, while at the same time evaluating treatment
effect.

In survey and interview studies it has been found that barriers to
implementation are: low priority to iCBT together with high work load,
technical problems, lack of support from team and management, resis-
tance among patients to read a lot of text, the system not being user
friendly, parts of treatment content requiring more therapist support,
difficulty in recruiting patients and a problem with retention of thera-
pists (Hadjistavroupolus et al., 2017; van der Vaart et al., 2019; Folker
etal., 2018; Kadesjo Banck et al., 2020). In contrast, the implementation
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was perceived to be facilitated by treatment quality and usability, the
intervention meeting a demand for treatment options, therapist
self-efficacy and ability to learn new skills, patient motivation to engage
in online treatment, stability of the platform, promotion of iCBT towards
patients, peer recognition of iCBT service, support from management
and the wider system, adequate training and supervision, self-referral of
patients, and a long term organisation for the maintenance of the service
and technology, well-integrated within routine mental health care sys-
tems (Hadjistavroupolus et al., 2017; van der Vaart et al., 2019; Folker
et al., 2018; Kadesjo Banck et al., 2020). Globally, there is a handful of
specialised iCBT services operating within a routine care context, of
which some started in the 1990s, a fact clearly suggesting that iCBT can
work in regular settings (Andersson et al., 2019; Folker et al., 2018).
These services for the most part started as research projects and are still
research intensive.

Previous research on implementation of iCBT for children and ado-
lescents in routine care has been very limited. A couple of studies have
evaluated both effectiveness and some implementation outcomes in
relation to anxiety (Jolstedt el al., 2018) and paediatric OCD (Aspvall
etal., 2020). In Jolstedt el al (2018) feasibility was measured in terms of
treatment completion rates, treatment satisfaction and acceptability.
Regarding feasibility, two of 19 patients dropped out, and patients
completed on average 6 of 12 modules. Patients and their legal guard-
ians were overall satisfied with treatment, and the therapists were
overall positive but unsure of how to handle inactive patients and would
have liked that the pre-assessment involved questions about motivation.
Aspvall et al (2020) reported on treatment completion and advantages
and difficulties with delivering treatment identified by therapists.
Identified advantages were reduced time for treatment and flexibility for
patients. Reported difficulties were limited patient engagement in and
communication regarding treatment exercises. The therapists requested
guidelines for patient selection and highlighted the importance of
therapist training. Weineland et al (2020) interviewed therapists about
their experiences of implementing iCBT for anxiety in youths within
primary care. The challenges identified were patient selection and
motivating patients in written communication, whereas the facilitators
were to involve parents and to give equal prioritisation of iCBT relative
to traditional treatments.

To summarise, previous research on implementation of iCBT for
children and adolescents in routine care has been very limited in
quantity as well as scope. The aim of this study was to investigate if
iCBT-I for comorbid insomnia could be successfully implemented at two
child and adolescent psychiatry (CAP) clinics with regards to accept-
ability, feasibility, fidelity, penetration, and sustainability. In addition,
preliminary treatment outcomes of the implemented intervention will
be presented.

2. Method
2.1. Setting

The study was conducted at two child and adolescent psychiatry
(CAP) clinics in Sweden, referred to as Setting A and Setting B. The
implementation took place within the outpatient units of the clinics,
with each clinic comprising of five units, one of which specialised in
eating disorders. Setting A was a university hospital clinic with 4138
patients and 94 employees in 2017. Setting B was a regional hospital
with 4796 patients and 104 employees in 2017. Prior to the imple-
mentation no iCBT or CBT-I services were offered at any of the two
settings. Instead sleep problems were addressed with sleep advice,
weighted blankets, and medical treatments prescribed to improve sleep.

2.2. Procedure

2.2.1. Implementation process
The process of implementation was guided by Aarons et al. (2011)
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with four phases: exploration, preparation, implementation and
sustainment.

2.2.2. Phase 1: Exploration

The exploration phase began in region A, where external funding had
been granted from the Swedish Association of Local Authorities and
Regions to develop internet-delivered treatment. In response to the high
prevalence of patients with comorbid insomnia and the limited avail-
ability of evidence-based insomnia treatments at the clinic, an iCBT-I
program was developed. A pilot study was conducted (2015-2017)
investigating the feasibility and preliminary effects of the treatment in
region A and B (as presented in Zetterqvist et al., 2021). Secondly, the
acceptability to use computerised CBT was assessed among managers
and clinical staff (see Results).

2.2.3. Phase 2: Preparation/adoption

Preparations for an implementation started in August 2017,
following the presentation of pilot study results in both regions, after
which executive management decided to proceed with the intervention.
Based on patient usage patterns observed in the pilot, the treatment was
adopted by introducing a video-lecture summary for each module. A
three-day therapist training was planned and provided in two periods:
between 2017-11-22 and 2018-01-17, and between 2018-08-29 and
2018-09-19. Day one gave a theoretical overview of CBT-I con-
ceptualisation and treatment for paediatric insomnia. Day two con-
tained a practical guide to the treatment platform. Day three was
devoted to practical applications of iCBT-I for paediatric insomnia,
including guidelines on when and how to use different types of therapist
responses (e.g., motivational or educational). Before and after training,
therapist knowledge of CBT-I for paediatric insomnia was assessed with
a theoretical test.

Before active implementation a routine of practice needed to be
developed. Region B implemented a standardised routine across all
units, whereas region A allowed each unit to implement its own local
routine. In region B a local project management group was formed
containing the local research coordinator, two organizational de-
velopers, and a manager of technical and administrative support. The
group arranged their own meetings to which they invited the therapists
and the investigators as needed. In region A the researchers initiated and
coordinated all necessary contacts between managers, therapists and
technical support.

2.2.4. Phase 3: Active implementation

The active implementation started with an information campaign
about the programme at the two clinics, and the active attempts to re-
cruit participants. In region B the implementation started five weeks
after the first therapist training. In region A the time between training
and implementation ranged between 1-28 weeks for different units and
training periods. The delayed implementation was due to lack of time for
managers and therapists to meet and establish routines. Supervision was
scheduled every third week with two psychologists knowledgeable in
iCBT-I. Participation in supervision was advised but not required. Re-
gion B received group supervision via video-conference. Due to low
initial attendance at group supervision in region A, supervision was
instead offered in different formats — via video-conference or in-person,
either in groups or individually.

Patients were recruited by referral using voluntary response sam-
pling. Eligible patients were booked for a standardised diagnostic
interview of insomnia and other sleep disorders (adopted from Morin
and Espie, 2003). Individuals who were a) interested in partaking b)
found to meet inclusion criteria, ¢) handed in a written informed consent
and d) completed the baseline assessments, were included and allocated
to the iCBT-I treatment without any assignment restrictions. In addition
to receiving iCBT-I the participants continued with their regular treat-
ment at the clinic. No incentives were used to increase compliance to
treatment or assessments. No blinding of participants or therapists was
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used. Outcome assessments were pre-programmed and administered
automatically by the same platform that distributed the treatment (i.e.
Sweden’s national e-health treatment platform). The first patient was
interviewed 2018-03-12.

2.2.5. Phase 4: Sustainment phase

The sustainment phase begun 12 months after the second therapist
training (20 months after the first). No supervision or implementation
support was provided during this phase. On 2020-10-31 the recruitment
of patients to the intervention was ended and no further data was
collected from patients.

2.3. Treatment

The treatment consisted of cognitive behaviour therapy for insomnia
(CBT-I) delivered as therapist-assisted self-help over the internet. Major
interventions in the treatment were establishing regular sleep hours,
stimulus control and restriction of time in bed. The treatment content
was developed to tackle the specific barriers to sleeping that adolescents
often face such as late-night activities on social media, irregular sleeping
habits and tendency towards delayed sleep phase. The content was
presented as text, pictures, illustrations, sound files and films. Patients
worked with one module per week for seven weeks in the same stand-
ardised order. The treatment was originally developed and preliminary
evaluated by Zetterqvist et al. (2021). Treatment completion was
defined as having finished four out of seven modules since these covered
the core treatment components. For further specification of treatment
content, see Table 1.

The treatment was provided on Sweden’s national e-health treat-
ment platform (1177.se) owned by the Swedish Association of Local
Authorities and Regions. The treatment platform complies with the
Swedish Data Protection Authority’s regulations and is accessible via
computer or smartphone.

Table 1
Content of the seven modules of the iCBT-I intervention.
Module  Content Homework
1 Psychoeducation Identification of ongoing sleep-
related problem behavior

2 Bed time restriction Bed time restriction, testing of

Stimulus control new, adaptive sleep-related
behavior

3 Adjustment of bedtime restriction Apply adjusted bedtime
schedule restriction schedule, testing of
Continued stimulus control new, adaptive sleep-related
Sleep hygiene advice behavior

4 Problem-solving for removing Apply adjusted bedtime
obstacles to change of sleep-related restriction schedule, testing of
problem behavior new, adaptive sleep-related
Adjustment of bedtime restriction behavior
schedule
Continued stimulus control

5 Psychoeducation about stress Apply adjusted bedtime
Time management restriction schedule, testing of
Deactivation techniques (deep new, adaptive sleep-related
relaxation) behavior, scheduled relaxation
Adjustment of bedtime restriction
schedule
Continued stimulus control

6 Psychoeducation about worry Apply adjusted bedtime
Deactivation techniques (applied restriction schedule, testing of
relaxation) new, adaptive sleep-related
Challenging negative automatic behavior, scheduled relaxation,
thoughts scheduled “worry time”
Scheduled “worry time”
Adjustment of bedtime restriction
schedule
Continued stimulus control

7 Review of treatment content Plan for bedtime restriction and

Relapse prevention

relapse prevention
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Communication with the therapist took place asynchronously
through written messages or comments in the platform. Patients
completed one module per week, while therapists logged in twice
weekly to provide support such as positive remarks, clarifications
regarding treatment content, individual applications on general advice
and encouragement to continue working with the treatment. The
communication between therapist and patients was regularly brought
up in supervision but not continuously monitored. If patients had not
been active on the platform, they were contacted via text message after
seven days and by telephone after ten days. If there was still no response,
the patients’ legal guardian was contacted. A legal guardian was present
during the assessment interview/start-up session at which the guardians
were provided with information on paper about the treatment, con-
taining advice on how to support the adolescent during the treatment
period.

2.4. Measurements

Implementation outcomes were evaluated regarding feasibility,
acceptability, fidelity, penetration and sustainability.

2.4.1. Feasibility

Feasibility can be defined as the extent to which a program can be
carried out in a given setting (Lewis et al., 2017). In this study, feasibility
was evaluated by assessment of six aspects: 1) average time from end of
training to conducting the first standardized intake interview with an
eligible participant, 2) patient completion of treatment, defined as
completing at least four modules, 3) amount of therapist contact
required per participant and week (in minutes), 4) average therapist
attendance rate at supervision, and 5) retention of therapists at 6 and 12
and 18 months post training (defined as actively treating patients or
participating in supervision). Moreover, the implementation process
was documented continuously, and the documentation was reviewed to
identify barriers and facilitators related to feasibility

2.4.2. Acceptability

Acceptability can be defined as the attitude among stakeholders that
a given treatment is agreeable or satisfactory (Proctor et al, 2011). In
this study, acceptability was measured among managers, clinical staff
members and patients. The questionnaire ‘Clinicians view about the use
of computerized CBT with children and adolescents’ (Stallard et al.,
2010) was administered in a Swedish translation (Vigerland et al. 2014)
during management group meeting and mandatory workplace meetings
at all units in region A and B. In addition to background questions, the
questionnaire includes eight items assessing whether the respondent
would consider using or referring patients to
computerised/internet-delivered CBT, in what settings computerised
CBT could be suitable and potential problems and advantages with using
computerised CBT.

Acceptability among patients was investigated with the question-
naire Treatment Credibility Scale (TCS), which is a revised version of the
Credbility/Expectancy Questionnaire (CEQ) developed by Devilly and
Borkovec (2000). The TCS consists of five items, rated on a scale be-
tween 1-10 with a maximum score of 50, and has been shown to have
good reliability and internal consistency (Devilly and Borkovec, 2000).
Higher scores indicate high treatment credibility and expectancy. The
questionnaire was administered in the treatment platform at the opening
of the first treatment module.

2.4.3. Fidelity

Fidelity can be defined as the degree to which an intervention was
implemented as it was intended by the developers of the intervention
(Proctor et al., 2011). It is typically measured in terms of (1) adherence
to the treatment protocol, (2) dose of treatment delivered, and (3)
quality of treatment delivery. In this study, fidelity was evaluated with
regards to dosage of treatment delivery (number of modules completed
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by patients), and quality of delivery was assessed as the proportion of
therapists who reached the approval limit on the knowledge test of CBT
for paediatric insomnia post training. The theoretical test consisted of
four questions: 1) “list common reasons why sleep problems can
develop”, 2) “explain the factors involved in the maintenance of
insomnia in the CBT-model”, 3) “describe how adolescents’ sleep and
sleep habits are different from those of adults”, and 4) “list and describe
treatment interventions in CBT for insomnia”. Answers were scored
between 0 and 14 points. The approval limit was set to 8.5 points (60%
correct answers). A research coordinator administered the tests both
before and after training and coded them in order to blind the examiner
to both participant and time point. The examiner was a lecturer in
clinical psychology.

2.4.4. Penetration

Penetration can be defined as the integration of a practice within a
service setting and its subsystems (Proctor et al, 2011). In this study,
penetration was measured by three variables: 1) proportion of trained
therapists who delivered treatment to a patient, 2) proportion of
outpatient units at each clinic involved in implementation 3) proportion
of the units with a trained therapist, where treatment was actually
delivered.

2.4.5. Sustainability

Sustainability can be defined as the extent to which a newly imple-
mented treatment is maintained within a service setting (Proctor et al,
2011). In this study, sustainability was measured by proportion of units
where treatment was still ongoing in the sustainment phase.

2.4.6. Preliminary effectiveness

Treatment outcomes were measured pre-treatment, post-treatment
and at a four-month follow-up. The primary outcome was the Insomnia
Severity Index (ISI; Morin, 1993), a seven item self-report questionnaire
scored from 0-28, with higher scores indicating more severe symptoms
of insomnia. ISI is a reliable and valid self-report instrument sensitive to
detect changes during treatment (Bastien et al., 2001). Secondary
outcome was measured with Montgomery-Asberg Depression Rating
Scale — Self Report (MADRS-S; Svanborg and Asberg, 1994) a nine-item
scale scored from 0-63. Higher scores indicate more depressive symp-
toms. MADRS-S has shown satisfactory reliability and high sensitivity to
change (Svanborg and Asberg, 2001).

2.5. Participants

2.5.1. Therapists

Seventeen therapists signed up to receive training but one dropped
out before training started. In region A one additional therapist was
recruited after formal training had been finalised. This therapist had
previously worked with CBT for insomnia and received a shorter indi-
vidual training. For background variables regarding therapists see
Table 2.

Table 2
Background information regarding therapists.
Therapist variable N %
Profession
Psychologist 6 35
Mental health nurse 4 23
Mental health support worker 4 24
Social worker 3 18
Number of years working in psychiatry
0-1 6 35
2-4 5 29
>5 6 35
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2.5.2. Patients

Patients at the two clinics were considered eligible if they were at
least 13 years old and had sleeping difficulties in addition to their other
psychiatric complaints. Inclusion criteria were a) age between 13 and 17
years, b) having access to the internet, c) fulfilling the diagnostic criteria
for insomnia as indicated on the structured interview and by having a
score of >10 on the Insomnia Severity Index (Morin et al., 2011). This
cut-off score was used to identify adolescents with at least subthreshold
insomnia symptoms. Although this threshold was originally validated in
an adult population-based sample (Morin et al., 2011), it provides a
reasonable balance between sensitivity and specificity and has been
widely adopted in clinical research. Exclusion criteria were a) sleep
apnoea, b) ongoing psychotic condition or manic episode, or c) high risk
of developing a psychotic or manic episode. In all, 15 patients started
treatment, of which data on patient characteristics was missing from one
patient (variables age and gender had no missing values). A majority of
patients (n=13, 86.7%) were female and had a duration of insomnia
longer than one year (n=11, 78.6%). The mean age was 16.1 (SD 13.6,
range 13-17) and the mean score on Insomnia Severity Index was 15.80
(5.03), corresponding to moderate clinical insomnia (Morin, 1993). See
Table 3 for other sample characteristics.

2.5.3. Managers and clinical staff

In all, sixteen of the managers (100%) and 96 (96.5%) of the clini-
cians attending management group meeting and mandatory workplace
meetings answered the acceptability questionnaire. Administrative staff
and trainees were not asked to participate.

2.6. Data analysis

All analyses were conducted with IBM SPSS Statistics, version 27.0.
Based on the effect sizes found in the pilot study (Zetterqvist et al., 2021)
a power calculation was performed before the recruitment of patients
begun. Assuming a significance level of 0.05, and a power of 80%, 21-23

Table 3
Patient characteristics.

Characteristics Total n=14 (one missing)
N %
Duration insomnia
0-3 months 0 0
4-12 months 3 21.4
13-24 months 3 21.4
25-36 months 1 7.1
>36 months 7 50.0
Main psychiatric diagnosis
ADHD 8 57.1
Depression 3 21.4
OoCD 1 7.1
Trauma and stress-related disorders
PTSD 1 7.1
Adjustment disorder 1 7.1
Ongoing non-pharmacological treatment*
Cognitive behaviour therapy 2 14.3
Supportive counselling 2 14.3
Weighted blanket 2 14.3
Parental education 1 7.1
Neuropsychological assessment 1 7.1
No treatment 6 42.9
Ongoing medication prescribed to improve sleep”
Melatonin 2 14.3
Mirtazapine 1 7.1
Hydroxyzine 2 14.3
No medication prescribed to improve sleep 9 64.2
Other ongoing psychoactive medication”
Central nervous system stimulants 4 28.6
Antidepressants 1 7.1
No psychoactive medication 9 64.3
Note:

" unrestricted number of response options available.

Psychiatry Research 354 (2025) 116815

participants (depending on the method used for mean comparison)
needed to be enrolled to evaluate the within-subject treatment effects in
this applied setting.

Descriptive statistics were used to present results on implementation
aspects. Little’s missing completely at random test (Little, 1988) was
used to evaluate the randomness of missing data. Mean differences were
calculated with paired and independent samples t-tests while dropping
participants with missing data from the analysis. Within-group effect
sizes were calculated using the change score and the stardard deviation
of the change score, as recommended by Lakens (2013), using the
formula

Mdiﬁf
3 (Kag—May)’

N-1
Sensitivity analyses were also conducted to address missing data,
using a dataset with the last observation carried forward (LOCF) as an
intention-to-treat analysis.

2.7. Ethics

The study was conducted in accordance with the Declaration of
Helsinki relevant laws and institutional guidelines and has been
approved by the regional ethics committee in Uppsala (application nr
2017-373, approved 2017-10-07), and registered at clinicaltrials.org, nr
NCT03492905. The privacy rights of human subjects have been
observed and written informed consent was obtained from patients,
their legal guardians, staff, managers and therapists.

3. Results
3.1. Missing data

Regarding feasibility, registrations of therapist time was missing for
two patients (13%). Little’s MCAR test showed that values were missing
completely at random y%(6)= 2.12, p=.91. Regarding acceptability, four
staff members (4%) did not answer the survey on clinicians’ views on
computerized CBT. Regarding quality of delivery, one test of knowledge
of CBT was missing at post measurement (5.9%). This therapist however
reached the approval limit already at the test taken prior to training.
Regarding treatment outcome variables, data was missing for three
participants on ISI and MADRS-S at post treatment (20%) and for three
participants at follow up (20%). Patients with missing data post treat-
ment had a significantly lower initial score on Insomnia Severity Index
than those with no missing data (2.13)= -2.93, p=.012. No other sig-
nificant differences on patient characteristics or baseline variables were
found between completers and drop-outs. There were no missing data on
other study variables.

3.2. Feasibility

The average time from completing training to conducting baseline
assessment with an eligible participant was 14.2 weeks (SD=11.9, range
1 to 17 weeks) in region A and 16.2 weeks (SD=5.1, range 8 to 19 weeks)
in region B. In region A, 23 patients were actualised for treatment, and
17 patients were assessed. Eight patients started treatment and out of
these, five patients (62.5 %), completed treatment. In region B, 31 pa-
tients were actualised for treatment, and 27 patients were assessed.
Seven patients started treatment, and three patients (42.9%) completed
treatment. Thus, in total, 15 patients started the treatment, whereas
power calculation suggested the inclusion of at least 21-23 participants.
The reason for stopping the recruitment of patients was the large drop-
out of therapists who could deliver the treatment. See Fig. 1 for a pooled
flow chart of patients, including both regions.

The average time for therapist contact required per patient and
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Recruited (n=54)
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Exclusion before assessment (n=10)

e Age<13years (n=1)
e Notinsomnia (n=1)
e No computer access (n=1)

A 4

Interviewed (n=44)

v
°

Other primary problems (n=1)
e Declined (n=1)

e  Psychotic symptoms (n=1)

e No therapist available (n=4)

Did not start treatment (n=29)

e Notinsomnia (n=7)

e  Other primary problems (n=3)

e Declined (n=9)

e  Treatment material too
extensive (n= 2)

v

Started treatment (n=15)

e  Started other treatment (n=3)
e  Login problems with the
platform (n= 3)
e No therapist available (n=1)
e  Reason unknown (n=1)
Did not complete treatment (n=7)
e  Excessive workload in school
(n=1)
. e Login problems with the

v

Post treatment
Treatment completers (n=8)
Assessments (n=12)

A 4

Follow up
Assessments (n=12)

platform (n=3)

e Improved before treatment
start (n=1)

e  Challenging social
circumstances (n=2)

Fig. 1. Flow chart of patients.
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module was 21.9 minutes (SD=4.9) in region A and 32.2 minutes
(SD=16.0) in region B (pooled average 26.6 minutes, SD=12.9).

In region A, seven therapists participated in supervision at least once
and the mean attendance rate was 84.1%. In region B, five therapists
participated in supervision at least once and the mean attendance rate
was 61%. Therapist retention at 6, 12, and 18 months post training is
presented in Fig. 2.

Although not based on a formal qualitative analysis, notes from all
meetings and supervisions along with continuous documentation during
the study period were reviewed by two of the investigators (CL and VZ)
to identify recurring issues interpreted as barriers or facilitators of the
implementation. See Table 4.

Participated in training
(n=17)
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3.3. Acceptability

Results for acceptability showed that all managers (n=16) agreed
that iCBT could be (”a lot” or "quite a lot”) helpful for mild to moderate
disorders, while 56% (n=9) expressed agreement regarding its useful-
ness for severe disorders. Among clinicians, 84% (n=84) indicated that
iCBT could be helpful for mild to moderate disorders, while 36% (n=36)
believed it could be beneficial for severe disorders. The view that iCBT
should be available in specialised psychiatric care was held by all
managers, (n=16), and 83%, (n=85) of clinicians. Acceptability among
managers and staff was very similar between regions.

The patient sample had a mean value of 32.3 (SD=12.0) on Treat-
ment Credibility Scale, indicating a moderately positive attitude to-
wards the treatment. The mean value on TCS was 40 (SD=6.4) in region

Ended participation (n=9)

e Ended employment (n=2)

e  Too much administration
(n=2)

e Lack of support from the

A

Retention 6 months
post training (n=8) 47%

v

Retention 12 months post
training (n=5) 29%

> manager (n=1)
e  Technical difficulties (n=1).
e Sickleave (n=2).
e  Change of work
assignments (n=1)
Ended participation (n=3)
. e  Manager terminating
. involvement (n=2)
e  Technical difficulties (n=1)
Ended participation (n=4)
e High workload (n=2)

A 4

Retention 18 months post
training (n=1) 6%

e  Parental leave (n=1)
e Ended employment (n=1)

Fig. 2. Flowchart of therapist retention at 6, 12 and 18 months post training.
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Table 4
Barriers and facilitators of the implementation derived from continuous docu-
mentation of the process.

Barriers Description

Technical problems with
insufficient technical support

Six therapists in region A and five therapists in
region B started at least one patient in baseline
assessments on the secure platform.

In region A one therapist reported repeated
technical problems. In region B four therapists
reported repeated technical problems. The
problems in region B were addressed by the
regional technical support manager but could
not be resolved.

In all 6 out of 17 therapist (35%) were lost due
to staff turnover, sick leave or parental leave
One unit in region A withdrew their
participation based on a middle managers
decision not to prioritise iCBT for insomnia
Therapists not making time to participate in
supervision. An attendance rate at supervision
of 61% in region B and individual supervision
offered in region A due to low attendance at
group supervision

Taking 28 weeks to develop a working routine
for iCBT for insomnia at two units in region A
Five patients put on a waiting list for iCBT-I in
region A where never contacted by the regional
therapists

Description

One of the therapists in region B treated 71% of
the patients in that region. In the sustainment
phase this was one of two therapists still
delivering treatment.

Region B had a project management group
involved that facilitated the development of
working routines as well as the recruitment of
patients.

Staff turnover or leave of
absence
Insufficient priority to iCBT

Facilitators
Committed therapists

Committed managers

A (indicating a positive attitude), and 23.4 (SD=10.9) in region B
(indicating a neutral attitude). An explorative post hoc mean compari-
son revealed a large difference (Cohen’s d = 1.89) in patient attitudes
towards treatment (t (2,13) = 3.63, p < .05) between regions.

3.4. Fidelity

3.4.1. Exposure

Out of seven possible modules, patients in region A on average
completed 4.1 (SD=4.5) whereas patients in region B completed 4.4
(SD=2.3) modules.

3.4.2. Quality of delivery

Following training, seven out of eight therapists (87.5%) from region
A, compared to only five out of nine therapists (56%) from region B, met
the passing criteria on a theoretical test of CBT-I for paediatric insomnia.
The mean score on the theoretical test was 7.3 (SD=2.6) before and 9.4
(SD=2.2) after training. A paired samples t-test indicated a large sig-
nificant increase in knowledge from pre- to post-training t (1,14)=-4.62,
p = <.001, Cohen’s d = .80.

3.5. Penetration

In region A, six of eight therapists, (75%) started at least one patient
in treatment, whereas the same was true for three of nine therapists
(33%) in region B. In region A five outpatient unit out of five (100%)
were involved in the implementation. Three out of the five units
involved (60%) delivered treatment to at least one patient. In region B
four outpatient units out of five (80%) were involved in the imple-
mentation. Two out of four units involved (50%) delivered treatment to
at least one patient.
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3.6. Sustainability

On two of the nine outpatient units treatment was still being deliv-
ered in the sustainment phase, of which one unit was located in region A
and one unit was located in region B. Both units had one single therapist
delivering treatment in the sustainment phase.

3.7. Preliminary effectiveness

Means and standard deviations for all outcome measures at pre-,
post- and follow-up are presented in Table 5, together with results from
paired samples t-tests. Large treatment effects were found for insomnia
(Cohen’s d = 1.61), and for depression (Cohen’s d = .88). The effects
were statistically significant and large also in sensitivity analyses using a
last observation carried forward procedure. In terms of adverse events
one participant had an increase of depressive symptoms from pre to post
treatment, which continued through follow up (a total increase of 15
points on MADRS-S). No participants had an increase of insomnia
symptoms.

4. Discussion

This study evaluated the implementation of iCBT-I for comorbid
insomnia at two separate CAP clinics regarding five aspects: feasibility,
acceptability, fidelity, penetration, and sustainability. It also evaluated
treatment outcomes in this applied setting. A low degree of feasibility
was found with a delayed active implementation, a moderate degree of
treatment completion, technical problems, staff turnover, and low pri-
oritisation of iCBT-I. Results on acceptability showed overall positive
attitudes among managers and therapists towards availability of iCBT in
psychiatric care. Among patients, results showed a positive attitude to-
wards treatment in region A, and a neutral attitude in region B. Con-
cerning fidelity, patients on average completed four out of seven
modules, and 71% of the therapists showed sufficient knowledge of CBT-
I for paediatric insomnia. The training showed a significant large effect
on increased knowledge. In terms of penetration, a majority of therapists
in region A started treatment with a patient but only one third of ther-
apists in region B. Almost all outpatient units were involved in the
implementation, but only about half actually delivered the treatment.
Regarding sustainability, two of ten units (two of seventeen therapists)
delivered treatment in the sustainability phase. In all fifteen patients
received the treatment and showed significant treatment effects for
insomnia severity symptoms and depressive symptoms.

Table 5
Means and standard deviations for observed data on outcome variables, and
results from Paired Samples t-test on completers.

N m (SD) t P Cohen’s d,
Insomnia
severity®
Baseline 15 15.80
(5.03)
Post- 12 10.08 pre- 5.59%* >.001 1.61
treatment (4.48) post [0.72;2.47)
Follow-up 12 11.00 post- -.51 .620 -.10 [—
(6.05) fu .67;.47]
Depressionb
Baseline 15 25.07
(9.41)
Post- 12 17.58 pre- 3.05* .011 .88 [.19;1.5]
treatment (8.54) post
Follow-up 12 15.25 post- .65 .528 .20 [—
(8.91) fu .41;.79]

Note. a. Measured on Insomnia Severity Index, b. Measured on Montgomery-
Asberg Depression Rating Scale — Self-report,

" p<.05,

" p<.01
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Although the outcome of treatment was promising, the results indi-
cate a low degree of feasibility. The delayed active implementation
seemed related to insufficient priority to iCBT among managers and
therapists in region A (e.g. lack of time to establish routines) and diffi-
culties with recruitment of patients in region B. Competing demands
with a higher priority of face-to-face treatments and difficulties with
recruitment of patients have also been identified as barriers to imple-
mentation of iCBT in previous research (Hadjistavroupolus et al., 2017;
Kadesjo Banck and Bernhardsson, 2020, and van der Vaart et al, 2019).
In the present study the problem with recruitment was twofold. Firstly,
region B had enduring problems with recruiting patients at all. Secondly,
66% of the patients who underwent an intake interview never started
treatment and in half of the cases it was because the patient declined for
specified or unspecified reasons. The impression from therapists
conveyed during supervision was that the reasons for patients to decline
participation were due to technical problems in logging in the first time
and the first impression of the extensiveness of the written treatment
material. Technical problems were almost exclusively observed in re-
gion B and were largely interpreted by the research team as handling
errors. Earlier research has also identified technical problems and
resistance among patients to read a lot of text as barriers to imple-
menting iCBT (van der Vaart et al., 2019; Kadesjo Banck et al., 2020).
Health literacy is a concept that refers to if a patient material is written
in a fashion that is easy to read, easy to understand and prompts action
(Brega et al., 2015). The health literacy of the treatment could likely be
improved as a means of decreasing attrition, for instance by shortening
the texts and offering the option to listen to them rather than read them.
The proportion of interviewed participants not starting treatment seems
to vary a lot in different iCBT implementation studies. It was true for
41% of those interviewed in the study by Aspvall and co-workers (2020)
but only for 24% in the study by Jolstedt and co-workers (2018).

The average therapist time spent per patient and week was around
double that in the pilot study. It has been pointed out in the literature
before that the working practices of iCBT are different from those of
regular CBT (e.g. relying more on technical multitasking and concise
written communication) and can take some time for some therapists to
master (Folker et al, 2018). The proportion of patients who were iden-
tified as treatment completers was smaller than in the pilot study (53%
versus 67%). A completion rate of around 50-60% is in line with pre-
vious studies on implementation of iCBT for adolescents in regular
mental health care (Jolstedt et al 2018; Aspvall et al., 2020) and with
data from clinical routine care from the national registry for
internet-based psychological treatments in Sweden (Svanborg, 2022).
Some of the problems with adherence in this implementation thus seem
like recurrent problems in the implementation of iCBT for adolescents. It
is also worth noting that 57% of the participants who received treatment
in our study had a primary diagnosis of attention deficit hyperactivity
disorder (ADHD). This represents a disproportionately high percentage,
which may help account for some of the difficulties participants faced in
completing the treatment, especially in the event of technical
disruptions.

Further feasibility problems were identified both in terms of atten-
dance at supervision and retention of therapists. Low attendance at su-
pervision might be due to previous mentioned difficulties such as low
priority of iCBT and difficulties to recruit patients. Difficulties with
retention of therapists were related to staff turnover, technical prob-
lems, and lack of support from middle management. The importance of
support from management on all levels has been pointed out as an
important facilitator also in previous research (van der Vaart et al.,
2019, Kadesjo Banck and Bernhardsson, 2020; and Ross et al, 2016).
During supervision five therapists in region A brought up that the main
reason for them to sign up as iCBT therapists was to decrease their
overall workload, and that they now realised that this expectation would
not be met. Although delivering iCBT-I can potentially be less
demanding than other forms of clinical work at a CAP clinic, this is
probably not the case during a start-up phase of its implementation.
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Difficulties with retention of therapists in iCBT services have been
pin-pointed earlier (Folker et al, 2018) but from the perspective that
iCBT can be monotonous and tiresome if not combined with other work
tasks.

A high degree of acceptability among managers and staff was found
together with a moderate to high degree of acceptability among pa-
tients. It is notable that patients scored lower on treatment credibility in
region B than in region A (23 points compared to 40 points on TCS). The
impression from group supervision was that repeated technical prob-
lems created a lack of trust in the technology among therapists in region
B as well as a large frustration among their patients, in contrast to region
A where few technical problems occurred. This has likely affected their
attitude towards the treatment. In a study by Kadesjo Banck and Bern-
hardsson (2020) it was found that technical interruptions created an
uncertainty and affected the therapists’ trust in the technology of the
treatment. Thus, eliminating and/or dealing efficiently with technical
problems seems to be important in order to maximise acceptability
among patients and therapists. Interestingly, although region B included
a technical support staff member in the project, they were unable to
allocate sufficient time or identify effective solutions to assist employees
with the technical problems they faced. To summarise, providing flex-
ible and easily accessible technical support, staffed by personnel familiar
with the platform at hand, is likely essential for the successful imple-
mentation of iCBT in routine clinical settings

Results on fidelity were mostly positive but to some extent mixed. A
large majority of therapists in region A developed sufficient knowledge
about the condition and treatment, but only around half of the therapist
in region B. This indicates that a short training alone might not be
enough to deliver CBT for insomnia and that is recommendable to assure
that eligible therapists are in fact knowledgeable of CBT-I principles.

The results regarding penetration were mixed. Region B had set a
goal of sending one therapist from each unit to the training. Unfortu-
nately, this could not be achieved due to staff absences caused by sick
leave. In the end only 33% of their therapists and 50% of their units
delivered the treatment, which can be considered a low degree of
penetration in relation to their ambition. In region A the recruitment of
therapists was more depending on the aspirations of middle managers.
In the first training only one unit participated, but in the end all
outpatient units were involved in the implementation and to an inter-
mediate degree also actually provided the treatment.

There was a low degree of sustainability after the conclusion of the
active implementation phase. Reasons for ending of delivery of iCBT
were the previously identified problems with feasibility (low priority to
iCBT, high workload, staff turnover, lack of support from management,
difficulties recruiting patients and technical difficulties). Folker et al
(2018) identified long-term sustainability as a main challenge to the
implementation of iCBT, with difficulties to transition from a project
organisation into a permanent organisation, which requires commit-
ment from therapists and managers over time. Considering these results,
suggestions for long term sustainability of iCBT could be to consider
organisational aspects such as creating good and attractive working
conditions for therapists to deliver iCBT, ensuring support from man-
agers and technical support.

The treatment results in this applied setting should be interpreted
with caution given the small sample size and that the number of patients
recruited was smaller than suggested by the power calculation per-
formed a priori. A tentative interpretation is that the treatment effects
were similar to those seen in the pilot trial (Zetterqvist et al., 2021).
Based on earlier research (Zachariae et al., 2016) it has been assumed
that the treatment effects of iCBT-I are comparable to those seen in CBT-I
delivered face-to-face. However, a more recent meta-analysis found
large effect sizes for individual onsite CBT-I, group-delivered CBT-I,
telehealth, and guided bibliotherapy, whereas only medium effect
sizes were found for iCBT-I (Simon et al., 2023). The authors point to
attrition as being a considerable challenge when implementing iCBT-I in
routine care and discuss advantages of providing the treatment in
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synchronous communication settings (face to face, group, and tele-
health). Potentially a blended format where the patient works with the
iCBT-I content asynchronously, but the therapist feedback is presented
briefly in weekly synchronous video-meetings, could be a means to
decrease attrition. The small sample recruited in this study corresponds
to other samples of adolescents with insomnia receiving
internet-delivered iCBT-I in terms of age and degree of insomnia
symptoms (Aslund et al., 2018) but has a higher proportion of female
participants.

Reviewing the implementation process in light of Aaron, Hurlburt &
Horwitz stage model (2011) it can be stated that the exploration phase
and preparation/adoption both ran smoothly. Staff and managers had a
positive attitude, wanted the intervention to be implemented, there
were no problems recruiting or training therapists, although the short
training was insufficient for some. Also, there were no problems with
financing the implementation. Instead, the problems arose in the active
implementation and sustainment phases and were connected to aspects
of the model such as of leadership practices, organisational priorities,
the adaptability of individual adopters, the workforce (in)stability and
potentially the shortage of internal organisational champions (managers
and therapists actively supporting, advocating and driving the imple-
mentation forward). Moreover, the fit between the innovation and
stakeholders’ values was likely not adequately considered during the
implementation phase. An alternative approach might have involved re-
evaluating and adjusting this fit at the organisational, managerial,
provider, and consumer levels throughout the implementation phase,
for example, by conducting interviews or user experience testing with a
variety of stakeholders. The extent to which an evidence-based practice
aligns with the needs, goals and processes of the system, organisation,
patient population and providers is likely to influence how smoothly the
implementation progresses.

4.1. Methodological considerations

This study had some strengths and limitations. It was strengthened
by the use of an implementation research paradigm. The weakness
consists of not using the paradigm strictly. For example, the study did
not assess adoption or implementation cost, and the fidelity evaluation
did not include adherence to the treatment protocol. Such adherence is
ideally measured through direct observation and expert ratings of actual
provider-patient interactions. Although we originally planned to assess
fidelity using expert ratings of provider-patient interactions, this was not
feasible due to practical constraints. Other limitations include the lack of
objective sleep data, for instance, data collected through actigraphy.
Lastly, the sample size was too small for fully evaluating the treatment
outcomes in an applied setting.

4.2. Conclusions

iCBT-I for comorbid insomnia could not be successfully implemented
at two local CAP clinics in Sweden, due to problems with feasibility, and
sustainability. These problems seemed related to difficulties in patient
recruitment and organisational aspects including workload, prioritisa-
tion of other work assignments, and staff turnover. Technical problems
were also reported. The results on acceptance of treatment and treat-
ment response appeared more favourable, despite difficulties in moti-
vating interviewed patients to initiate the treatment. The
Supplementary Material provides a list of the lessons learned from this
failed implementation attempt.

Data sharing statement
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