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Novel psychotherapies for insomnia
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Summary

Insomnia disorder, characterized by a complaint of reduced sleep quality or quantity and
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of Amsterdam, Amsterdam, the Netherlands associated daytime impairment, is highly prevalent and associated with reduced quality

of life and productivity. Cognitive behavioural therapy for insomnia (CBT-I) is the current
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first-line treatment for chronic insomnia disorder. Here, we outline our perspective for
the future optimization of psychotherapeutic treatment for insomnia. We identified the
following areas as the most promising: first, optimizing efficacy of the CBT-l protocol;
second, developing diagnostic and therapeutic approaches for non-responders and par-
tial responders; and third, advancing widespread implementation of psychotherapy for
insomnia. More specifically, we outline how the current CBT-I protocol could be opti-
mized through an improved understanding of treatment mechanisms, and discuss the
potential of adaptive treatment strategies. Another promising approach for improving
the current CBT-I protocol is using add-ons such as physical exercise or circadian-based
interventions. Both may be promising in certain subgroups of patients with insomnia. In
terms of non-response, we identify acceptance and commitment therapy for insomnia
(ACT-Il) as a promising treatment for non-responders to CBT-l. ACT-l, however, still
needs to be evaluated in actual non-responders to CBT-Il. Implementing CBT-I in clinical
practice is still one of the major challenges at hand. We outline how brief treatment, tar-
geted treatment for challenging patient groups, and digital treatment may help improve
implementation. For a future research agenda, we suggest that further research into
treatment mechanisms, randomized-controlled trials in non-responders to CBT-I, and a

focus on implementation science have a potential to bring the field forward.

KEYWORDS
acceptance and commitment therapy, cognitive behavioural treatment, insomnia, mechanisms,
non-response

1 | INTRODUCTION

stimulus control. In the cognitive components, the focus is on selective

attention, a potential discrepancy between subjective sleep perception

According to current guidelines, cognitive behavioural therapy for
insomnia (CBT-I) is the treatment of choice for patients with chronic
insomnia (Riemann et al., 2023). The two main pillars of CBT-I are the
behavioural and cognitive components. The behavioural components

contain bedtime restriction (also known as sleep restriction) and

and objective measurements, and dysfunctional beliefs about sleep
(Jansson-Frojmark & Norell-Clarke, 2018). CBT-I as a treatment pack-
age including the modification of sleep-related behaviour and sleep-
related thoughts, education and relaxation has been known since the

1990s. Results of a randomized clinical trial suggest that four individual,
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biweekly sessions represent the optimal dosage of CBT-I (in contrast to
one, two or eight sessions; Edinger et al., 2007).

The efficacy of CBT-l has since been proven in numerous
randomized-controlled trials (RCTs) and meta-analyses (Edinger
et al,, 2021; van Straten et al., 2018). One may argue that we have
reached a satisfactory status that leaves little room for improvement.
However, the efficacy of CBT-l is good, but not excellent. While
effect sizes are generally large in clinical trials, partial response is
rather the norm than the exception. For example, while most patients
show a clinical response to CBT-l, about 50% of the patients who
receive CBT-I do not fully remit (Edinger et al., 2021). It is, therefore,
crucial to deepen our understanding of the treatment mechanisms of
CBT-I to identify and optimize its core therapeutic components.

Even with such an enhanced and well-tuned CBT-I protocol, it is realis-
tic that there still will be a group of non-responders. For those non-
responders, current evidence-based guidelines recommend medication
that is often associated with the risk of side-effects, tolerance, loss of effect
and dependency (Riemann et al., 2023). Moreover, medication is only indi-
cated for short-term use, at least for the medications sufficiently investi-
gated so far. Therefore, a second-line psychotherapeutic approach based
on another treatment mechanism than CBT-I would be highly desirable.

The wide-scale implementation of CBT-I remains one of the major
challenges for clinical sleep research of our time. It was estimated that only
10% of general practitioners recommend CBT-l, and even less patients
with insomnia actually receive it (Mulder et al., 2023). Implementation in
demanding treatment settings such as psychiatric hospitals is a particular
challenge. An improved understanding of treatment response, in different
patient groups and for different parts of CBT-I, could help optimize treat-
ment, for example, in the form of adaptable treatment modules.

In this article, we argue that innovation is still much needed to
improve treatment for insomnia. We think the following areas are
most promising: (1) optimizing efficacy of the current CBT-I protocol;
(2) developing diagnostic and therapeutic approaches for those who
do not respond to CBT-I; (3) advance widespread implementation.
The aim of this article is to summarize the current state of research

and identify promising areas for future research in these three areas.

2 | OPTIMIZING CBT-I

Treatment development and a promising research agenda for treat-
ment optimization need to be based on a solid, evidence-based con-
ceptualization of the disorder at hand. The current conceptualization
of insomnia this article is based on is a conceptualization of insomnia
as a “predominant complaint of dissatisfaction with sleep quantity or
quality”, as defined in the DSM-5 (American Psychiatric Association
diagnostic and statistical manual of mental disorders (DSM-5%), 2013),
with disorder-specific cognitions, emotions and behaviours maintain-
ing the problem. In this conceptualization, patients with insomnia gen-
erally have the capacity to build up sleep pressure and maintain a
stable circadian rhythm. Under this assumption, a focus on cognitive
and behavioural approaches as outlined in this article makes sense.

Cognitive and behavioural interventions have the capacity to re-adjust

sleep pressure, arousal levels and circadian rhythms. Therefore, while
targeting mainly subjective sleep, they may (or may not) have second-
ary effects on objective sleep. It is well known that changes in subjec-
tive sleep and objective sleep often do not go hand in hand. In the
literature, the distinction between interventions targeting subjective
versus objective sleep is often not clear enough, with a potential for
confusion on the side of patients and healthcare providers. Future
research needs to ensure that proposed interventions are based on a
solid evidence-based concept of insomnia that aligns with the ratio-
nale and approach of the investigated intervention. In the following
section, we will first discuss treatment mechanisms and adaptive
treatment strategies, followed by potential add-ons to CBT-I such as
exercise and circadian-based interventions.

21 | Understanding treatment mechanisms and
the potential of adaptive treatment strategies

The aim of research into treatment mechanisms is to differentiate
between highly effective treatment components and less effective
treatment components—potentially allowing for more refined, effi-
cient treatment packages. In addition, research into symptom-specific
effects has the potential to pave the way into tailored, precise treat-
ments for patients with specific symptom constellations. This research
promises both more effective and more efficient treatment packages.

In terms of components of CBT-I, there is solid evidence underpin-
ning the efficacy of bedtime restriction therapy as a stand-alone treat-
ment (Maurer et al., 2021). Behavioural components of CBT-I (bedtime
restriction and stimulus control) are generally considered the most effec-
tive parts of CBT-I (Steinmetz et al., 2024). The authors of a three-armed
RCT directly comparing full CBT-I, behavioural therapy and cognitive
therapy concluded that full CBT-I had the best treatment effects,
whereas effects of behavioural therapy were faster but less long-lasting,
and effects of cognitive therapy alone were slower and more sustained
(Harvey et al., 2014). A recent meta-analysis underlines that the critical
elements to achieve remission of insomnia are restriction of time in bed,
stimulus control and cognitive restructuring (Furukawa et al., 2024).

Network intervention analysis is a newly developed statistical
approach that allows for a fine-grained analysis of symptom-specific
effects of different treatments (Blanken et al., 2019). A recent network
intervention analysis of cognitive therapy and behavioural therapy con-
cluded that the effects of the two interventions are consistent with their
respective theoretical underpinnings, for example, cognitive therapy had
effects on worry, dysfunctional beliefs and threat monitoring, whereas
behavioural therapy had effects on sleep efficiency, sleep maintenance
and maladaptive sleep-related behaviours (Lancee et al., 2022). In another
study, it was demonstrated that while behaviour therapy and zolpidem
had similar effects on insomnia severity at post-test, behaviour therapy
showed larger effects on subjective night-time wakefulness and zolpidem
showed larger effects on daytime functioning (Lancee et al., 2023).

A potential conclusion from behavioural treatment being an effec-
tive stand-alone may be to offer only behavioural treatment (bedtime

restriction and stimulus control) as first-line treatment. A couple of
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studies on stand-alone bedtime restriction and stand-alone stimulus
control have been published, with promising effects (Jansson-Frojmark
et al., 2023; Maurer et al., 2021). Recently, a large-scale study in the
UK has demonstrated the efficacy of stand-alone bedtime restriction
therapy provided by healthcare nurses (Kyle et al., 2023). Our research
group has also demonstrated large treatment effects of bedtime restric-
tion alone in a telephone-guided setting (Looman et al., n.d.). A poten-
tially promising strategy would be to offer an adequate dose of
behavioural treatment to every patient with insomnia, as a first-line
treatment. This behavioural approach may be sufficient for some of the
patients and others may need more. The group needing more may then
progress to more extensive treatment (e.g. CBT-l or acceptance and
commitment therapy for insomnia [ACT-I]). This would thus imply a first
lower-intensity step in the stepped-care model. Clearly, this suggestion
in finetuning the first-line treatment format and altering how people
best progress in a stepped-care model first needs to be empirically
tested. For this reason, we need trials comparing behavioural therapy
with CBT protocols, but also trials investigating the adaptive treatment
format, monitoring, allocation and the sequence of treatments. Until
these studies are carried out, we fully underline the recommendation
for CBT-I as first-line treatment.

Another important issue is to find out how people should pro-
gress to new treatment steps. Here an adaptive treatment protocol
may be interesting. In adaptive treatment formats, the goal is to opti-
mize resource distribution and reduce patient dropouts. A potentially
promising strategy is to adapt treatment in an early treatment phase,
such that all patients start with low-intensity treatment while their
progress is monitored. If treatment progress is insufficient in the early
stages of treatment (e.g. after 2 weeks), treatment is directly adapted
to their needs. Recently, an adaptive treatment procedure was suc-
cessfully tested by first offering digital CBT-1 (dCBT-I), and adjusting
the amount or type of support in the next stage (Forsell et al., 2019).
To this end, the authors developed a semiautomated algorithm asses-
sing risk of treatment failure early in the treatment process, and an
adapted treatment strategy that increased the chance of treatment
success in at-risk patients.

22 | CBT-l with add-ons

Neurobiological, technical and other add-ons have the potential to
increase the efficacy of CBT-I. Here, we briefly summarize the evi-
dence for physical exercise, circadian-based treatment strategies and
targeted memory activation as potentially promising add-ons to
CBT-1. We also comment on wearable sleep trackers (WSTs) and non-
invasive brain stimulation (NIBS) techniques that have been proposed

in the literature but come with potential pitfalls and limitations.

2.2.1 | Physical exercise

Exercise interventions for insomnia involve structured physical activi-

ties that aim to improve insomnia symptoms. A recent meta-analysis
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of 19 primary studies found significant improvements of both subjec-
tive and objective sleep with exercise in a mixed sample of patients
with diagnosed insomnia and people with insomnia complaints with-
out diagnosis (Riedel et al., 2024). However, exercise as an insomnia
treatment has not yet been systematically compared with CBT-I. From
a clinical point of view, a combination of both seems most promising
and should be investigated in future RCTs.

Most exercise-based interventions follow WHO guidelines of
150 min of moderate to vigorous physical activity per week (Passos
et al,, 2023; Riedel et al., 2024). Among different types of exercise,
aerobic exercise—especially at higher intensity—shows the strongest
results in improving sleep. Stretching and resistance training are less
effective, but still show better results than control groups. Low-
intensity, unstructured exercise (e.g. general stretching) has limited
benefits. Furthermore, sleep outcomes vary significantly based on
exercise intensity, age, gender and other comorbidities (Passos
et al., 2023; Riedel et al., 2024). Additionally, the timing of exercise
plays a crucial role. Morning or afternoon physical activity tends to
improve sleep, while exercising late at night can negatively impact
insomnia symptoms (Passos et al., 2023).

Although exercise on its own improves sleep, it is mainly used
and recommended as an adjunct to treatments like CBT-l. Combining
exercise with CBT-I is considered more effective, as it addresses mul-
tiple facets of insomnia, such as sleep drive, circadian rhythm, hyper-
arousal and behavioural factors. This combination can be particularly
relevant in cases where CBT-I alone is not sufficient.

Key research questions include how to optimize exercise inter-
ventions by exploring the most effective type, intensity, timing and
frequency for different populations. Especially, timing questions are of
high interest for insomnia treatment: exercise early in the morning,
especially when done outside, might help advance the circadian
rhythm and therefore address the frequent problem of a delayed
rhythm. Exercise too late in the evening, shortly before bedtime, is
often said to be detrimental for sleep quality. Both questions should
be addressed systematically in future research. Because patients typi-
cally have more time at their disposal due to bedtime restriction, they
may be encouraged to make use of this time in terms of regular exer-
cise. Finally, the role of technology, such as apps and wearables, in
promoting exercise adherence among individuals with insomnia
should be further investigated (Passos et al., 2023; Riedel et al., 2024).

2.2.2 | Circadian-based add-ons

Circadian-based interventions for insomnia are treatments that aim to
regulate or realign the circadian rhythm in order to alleviate insomnia
symptoms. Whereas restriction of time in bed addresses sleep pres-
sure or “process S” in the two-process model of sleep regulation,
circadian-based add-ons more directly address “process C” (Borbély
et al., 2016). Common approaches include bright light therapy or stra-
tegic use of dim light and blue-blocking glasses, as well as melatonin
supplementation. Other factors that can influence process C, such as

temperature regulation, meal timing, physical activity and social cues,
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may also be incorporated. The core idea remains the same: to provide
process C signals to the body's metabolism, promoting sleep at the
desired times (Borbély, 1982). Most research on circadian-based inter-
ventions focuses on light therapy. In a study comparing CBT-I, circa-
dian rhythm support and their combination in patients with insomnia
at high risk for depression, circadian rhythm support did initially not
boost efficacy of CBT-I but improved maintenance of beneficial
effects at follow-up (Leerssen et al., 2022).

The findings on light therapy are mixed, highlighting the impor-
tance of correctly timing these interventions (Ell et al, 2023;
Swanson & Raglan, 2023). High variation can also be explained by the
fact that circadian add-ons are only relevant for a subgroup, namely
those patients who have a shifted circadian phase—mostly sleep-
onset insomnia due to a phase delay (Lack et al., 2023). Light therapy
can be timed in three ways: morning light exposure and/or evening
dim light exposure (e.g. red dim light, blue-blocking glasses), which
advances sleep-wake rhythms and helps people fall asleep earlier, or
evening light exposure, which causes a phase delay, helping individ-
uals stay asleep longer. Chambe et al. (2023) report promising results
from light therapy, particularly for improving sleep maintenance (wake
after sleep onset), but little impact on sleep latency, total sleep time or
sleep efficiency. The overall effects are moderate, with light intensity
emerging as a key factor—higher intensity in morning light exposure
tends to yield stronger effects.

Some findings indicate that chrono-nutrition patterns—such as
late final meals and more frequent, irregular eating—are associated
with poor sleep quality and mental health outcomes (Nunes
et al., 2024; Yan et al., 2024). Alternatively, other studies report that
meal timing has no significant effect on subjective sleep problems
(Cienfuegos et al., 2022; van Egmond et al., 2020). Regular lifestyle
patterns are associated with better sleep, while unstable social
rhythms are linked to poorer sleep quality (Meng et al., 2023; Monk
et al., 2003). These findings are correlational; therefore, it is unclear
whether increasing regularity alone would improve insomnia or if
other factors are at work (e.g. unemployment, shift work, etc.).

Overall, the best evidence base exists for light therapy, while
other circadian-based interventions are under-investigated. It seems
interesting and generally promising to combine circadian rhythm sup-
port and behavioural treatment for insomnia. Future research should
focus on the identification of subgroups for whom circadian-based
interventions are promising—for example, those with a shifted rhythm
in the sense of a phase-delay or a phase-advance.

2.2.3 | Targeted memory reactivation (TMR)

In TMR, memory content is paired with a cue (e.g. an odour or a tone)
during learning. Using this cue, the memory is reactivated during
sleep, with beneficial effects on learning performance. Such tech-
niques have been used successfully to enhance the efficacy of imag-
ery rehearsal therapy for nightmares (Schwartz et al., 2022). Here, the
memory of a more positive storyline of a nightmare was paired with a

sound, and reactivated with the same sound during rapid eye

movement (REM) sleep. Such techniques may be suitable to enhance
CBT-I, for example, with the aim of increasing memories of relaxation
during sleep (similar to the approach tested in Borghese et al., 2022).
This, however, is still in a very early stage, and no studies of the use of
TMR in insomnia therapy have been published yet. TMR usually
requires online electroencephalogram (EEG) monitoring to allow for a
targeted application of the cue during a specific sleep stage. Wear-
ables for at-home use may allow for easy implementation in the near
future. In principle, online EEG monitoring could also be used to iden-
tify wake periods, and send reassuring, calming stimuli with the aim of

making it easier for patients to fall back asleep.

224 | Wearable sleep trackers (WSTs)

The WSTs are designed to record and monitor sleep-related data.
They could in some cases be valuable add-ons to CBT-I; however,
they come with several problems and potential pitfalls. Therefore in
general, in our view, sleep tracking based on subjective perception,
with the help of sleep diaries, should remain the first choice for moni-
toring treatment success and for adapting the sleep window. The
designs of WSTs range from smartwatches to more specialized
devices like finger-worn sensors or wristbands (Chiang &
Khosla, 2023; Haghayegh et al., 2019). These devices primarily aim to
support behaviour changes related to health, by providing consumers
access to their health data including sleep and activity patterns, and
by offering feedback and health recommendations (Chiang &
Khosla, 2023).

Subjective sleep is at the core of insomnia complaints, diagnosis
and CBT-I treatment (Riemann et al., 2023). WSTs, in contrast, aim to
provide objective sleep-related data. The use of WSTs therefore
comes with a conceptual problem: the potential confusion of subjec-
tive and objective sleep. Therapeutic approaches over-emphasizing
the role of objective sleep may be misleading and counterproductive
for patients and clinicians. Replacing patients' sleep diary monitoring
with “objective” data from WSTs therefore seems generally
problematic.

The WSTs may, however, be helpful when it comes to monitoring
bed- and rise-times. Here, they can provide patients and clinicians
with valuable information about treatment adherence, such as com-
paring objective time in bed with prescribed time in bed, detecting
whether a patient has followed stimulus control recommendations, or
send reminders that the prescribed bedtime is approaching. Further-
more, these devices can help track and display adherence progress
over time, encouraging adherence to treatment (Lai et al., 2023). Addi-
tionally, WST data may be used to address differences between sub-
jective sleep perception and objective measurement. This, however,
must be applied with caution, due to inter- and intra-individual differ-
ences and potential error in measurement (Scott, Lechat, et al., 2023).

Early evidence suggests that patients who completed online
CBT-I, with or without a WST, achieved similar treatment outcomes
(Luik et al., 2018). However, for some individuals, WSTs may be coun-

terproductive. Over-focus on these devices, known as “orthosomnia”,
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can interfere with treatment by causing patients to fixate on their
sleep data (Baron et al., 2017). This suggests that WSTs may be more
suitable for certain subgroups of patients with insomnia than others.

Finally, as technology advances, WSTs are likely to improve sig-
nificantly. New sensors, machine learning and Al developments hold
the potential to enhance how these devices process data and expand
their clinical applications (Chiang & Khosla, 2023).

2.2.5 | Intensive sleep retraining

Another potential application for WSTs is intensive sleep retraining. It
is a relatively new behavioural treatment approach for patients with
insomnia that involves monitoring of objective sleep and waking
patients consistently as soon as they fall asleep. This has two aims: to
build sleep pressure through sleep deprivation; and to make patients
aware that they had just fallen asleep. Previously, this treatment was
only available in costly lab settings but, with WSTs, it can now be
done at home with tailored adjustments, such as modifying the sleep
deprivation period based on patient needs (Bensen-Boakes
et al., 2023; Lack et al., 2019; Scott, Lechat, et al., 2023). This

approach should be investigated in future research.

2.2.6 | Non-invasive brain stimulation (NIBS)

The NIBS techniques are used to modulate brain activity without the
need for surgical procedures, primarily in the treatment of neurologi-
cal and psychiatric disorders. The most common methods include
transcranial magnetic stimulation and transcranial electric stimulation.
Additionally, transcutaneous auricular vagus nerve stimulation, trans-
cutaneous vestibular nerve stimulation, forehead cooling, and auditory
stimulation have also been explored as potential treatments for
insomnia (Krone et al., 2023).

Significant limitations and uncertainties remain regarding the
potential of NIBS for treating insomnia, not only due to methodologi-
cal issues in many studies (Krone et al., 2023), but also because the
treatment rationale and goal is rather questionable. NIBS was initially
thought to hold potential for improving objective sleep measures—as
an add-on to CBT-I that aims mainly at improving subjective sleep.
Fundamental improvements of insomnia are, however, unlikely with
this approach as following a contemporary conceptualization of
insomnia, sleep-wake regulatory systems in the brain are largely
intact in patients with insomnia, the disorder is defined primarily as a
disruption of subjective sleep, with only minor alterations of objective
sleep that may be caused by psychological arousal and anxiety rather
than altered brain function. While some still see promise in NIBS for
insomnia, consistent results have yet to be demonstrated.

Another approach has been to shift the treatment target of NIBS
from sleep parameters to daytime functioning, an integral aspect of
insomnia disorder. The rationale is that cognitive workload and day-
time activity may increase sleep pressure, suggesting that enhancing

daytime function could indirectly improve sleep. Brain stimulation
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techniques have been explored for this purpose, though their effec-
tiveness specifically in patients with insomnia has yet to be demon-
strated (Krone et al., 2023).

To determine whether NIBS could be effective for treating insom-
nia, further research is essential to clarify the disorder's pathophysiol-
ogy and underlying mechanisms. The role of NIBS will depend on
strong evidence linking the core pathology of insomnia to brain func-
tion. However, if insomnia is found to stem primarily from anxiety,
misperception and subjective experience, then NIBS may have limited
relevance for its treatment. If anything, NIBS may be most promising

to improve daytime function including cognitive performance.

3 | DEALING WITH NON-RESPONSE

Response and remission in insomnia research are typically defined in
terms of changes in the summary score of the Insomnia Severity
Index from baseline to after treatment. A change score of 8 or more
points is considered as a clinically relevant response (Morin
et al., 2011). Remission is defined as a score below 8 after treatment
(Morin et al., 2009). Good adherence to behavioural recommenda-
tions and a higher severity of insomnia at baseline have been identi-
fied as predictors of response (Edinger et al., 2023; Scott, Cheung,
et al., 2023). In fact, what is at first glance non-response may in some
cases actually be non-adherence. Interventions aiming at improving
adherence to behavioural and cognitive interventions, such as regu-
lar ongoing support and a possibility to discuss open questions and
challenges directly with a therapist, may have high potential to
improve both adherence and response. In a recent large clinical trial,
36 of 88 treatment completers were remitted after behavioural ther-
apy for insomnia (41%; Morin et al., 2020). Response rates vary
between trials, with 52% responders at post-treatment in a recent
trial (El Rafihi-Ferreira et al., 2024), and 60% in an older trial (Morin
et al., 2009), and typically increasing response rates at later follow-
up measures.

New treatments, such as ACT-l, have been suggested as a
second-line treatment for non-responders. However, at this point in
time, it remains largely unknown whether ACT-I is suitable as a
second-line treatment for non-responders, because existing trials have
not been conducted in non-responders. In the following paragraphs,
we will discuss ACT-l and mindfulness-based therapy as potential

second-line treatments.

3.1 | Acceptance and commitment therapy (ACT)

Increased attentional focus on sleep-related cues, sleep-related worry
and sleep effort can result in a self-perpetuating vicious circle main-
taining insomnia (Espie et al., 2006): The more we want to sleep, the
less we can. In this scenario, the anxiety towards bad sleep paradoxi-
cally becomes one of the main reasons for bad sleep. ACT-I| aims at
interrupting this vicious circle by increasing psychological flexibility.

The idea is that “letting go of the struggle” will help to improve sleep
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and quality of life. The second main aim of ACT-l is to encourage
value-based and goal-driven behaviour.

In 2022, a systematic review on the efficacy of ACT-1 was published
(Paulos-Guarnieri et al., 2022). In this paper, 11 studies were identified,
of which six were RCTs. Almost all papers reported promising effects of
ACT-Il on clinically relevant outcomes, but the RCTs were conducted in
relatively small sample sizes with methodological limitations. Since the
publication of the systematic review, two more clinical trials with a
larger sample size have been published (El Rafihi-Ferreira et al., 2024;
Hertenstein et al., 2024). Hertenstein et al. combined ACT with bedtime
restriction in a six-session group treatment. This treatment had large
effects on the reduction of insomnia severity and the improvement of
sleep-related quality of life. Effects were stable at a 6-month follow-up.
There was no significant difference in the efficacy of ACT plus bedtime
restriction and CBT-I. El Rafihi-Ferreira et al. found that both ACT-I and
CBT-1 were superior to waitlist, but CBT-I was superior to ACT-| for the
improvement of insomnia severity in this study (El Rafihi-Ferreira
et al., 2024). Of note, whereas Hertenstein et al. investigated ACT com-
bined with bedtime restriction, El-Rafihi Ferreira et al. investigated
ACT-I only, without elements of CBT-I. For the reduction of insomnia
severity, CBT-I was superior to ACT-l alone at post-treatment and
follow-up. Response and remission rates were higher in CBT-I than ACT
at post-treatment, but not significantly different at follow-up. In conclu-
sion, CBT-l is superior to ACT-| alone, whereas ACT combined with bed-
time restriction seems to be equally effective as the first-line treatment.
Non-inferiority has not yet been formally investigated.

A potential problem, however, is that if bedtime restriction is included
in the ACT-| protocol, it could be that the same people that are not
responding to CBT-I may also be non-responders to the ACT protocol com-
bined with bedtime restriction. ACT-I as a stand-alone protocol may not be
as effective but may tailor to a specific subset of people not accepting or
not responding to bedtime restriction. This is, however, still an open ques-
tion that has not yet been investigated in actual non-responders.

Of the CBT alternatives that may be suitable as a second-line treat-
ment for non-responders to CBT-I, ACT-I seems very promising. There-
fore, studies investigating ACT (with and without bedtime restriction)
for actual non-responders to CBT-l, instead of previously untreated
patients, are now needed. In a small pilot study, Hertenstein and col-
leagues showed that treatment effects with non-responders are promis-
ing especially for quality of life improvements; however, methodological
shortcomings of this uncontrolled study limit generalizability
(Hertenstein et al., 2014). A future research agenda should also include
studies shedding light on treatment mechanisms, and should clarify how
treatment needs to be tailored to maximize efficacy for different patient
groups. Work in this area is carried out in an ongoing study on stand-
alone ACT-l (Looman et al., 2024). In our view, this line of research

should be one of the priorities in the field of insomnia treatment.

3.2 | Mindfulness-based therapy

Mindfulness is part of ACT, but can also be offered as a stand-alone

or combined with other treatments. The programs using mindfulness

to treat insomnia generally aim to reduce sleep-related hyper-arousal
via mindfulness principles (e.g. fostering non-judgemental awareness
of the present moment) and meditation practices (Ong et al., 2012).
The most common one is mindfulness-based therapy for insomnia
(MBTI), which combines meditation practices with behavioural strate-
gies (i.e. bedtime restriction, stimulus control and sleep education).
The structure is typically eight weekly group sessions, with daily 30-
45-min home guided meditation. The main difference with CBT-I is
the cognitive component, where mindfulness focuses on the metacog-
nitive awareness processes to reduce arousal versus challenging dys-
functional beliefs in CBT-l. As outlined for ACT-l, combining
mindfulness with bedtime restriction is promising; however, at the
same time the inclusion of bedtime restriction may also mean that it is
not the best option for people who did not respond well to CBT-I
because they struggled with bedtime restriction.

Other mindfulness-based programs exist, with potential impact
on insomnia, like mindfulness-based stress reduction, mindfulness-
based cognitive therapy, which usually targets depression, or, more
specifically related to insomnia, mindfulness-relaxation therapy for
insomnia (Ong et al, 2014; Ong & Kalmbach, 2023; Perini
et al., 2023). What all these programs have in common is their focus
on acceptance and mindful awareness.

The MBT-I (mindfulness plus bedtime restriction) seems to be the
most promising mindfulness-based program for insomnia, showing
reductions in insomnia severity that are maintained at follow-up
(Perini et al., 2023).

The MBT-I seems to have benefits on emotion regulation (Ong
et al,, 2012; Ong et al., 2018) and tends to have high levels of patient
engagement (Ong & Kalmbach, 2023). Although non-inferiority
between MBT-I and CBT-l has been demonstrated, as only a few
studies have directly compared mindfulness with CBT-I, CBT-I con-
tinues to be considered the gold-standard for treating primary insom-
nia (Ong & Kalmbach, 2023).

Open questions for future research include exploring the charac-
teristics of patient populations (e.g. which patients are likely to benefit
from MBT-I and what predicts treatment response), the context of
insomnia (e.g. whether MBT-I is more suited for primary or comorbid
insomnia, and whether it functions best as an adjunct or stand-alone
treatment), the mechanisms of action (e.g. breaking down MBT-I com-
ponents to target specific mindfulness practices), treatment integra-
tion (e.g. how MBT-I interacts with other interventions), treatment
delivery (e.g. remote or digital formats), and long-term sustainability
(e.g. follow-up strategies and cost-effectiveness; Ong &
Kalmbach, 2023).

4 | IMPLEMENTATION

Despite its well-known efficacy, CBT-I not being implemented in clini-
cal practice is one of the biggest challenges of our time. Implementa-
tion science is an emerging research field dealing with the
identification of scientific methods and practical strategies that help

implement treatments with known efficacy, and de-implement
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treatments frequently used but known to be of limited value. Imple-
mentation science studies typically consist of different steps, including
but not limited to an analysis of the context, the involvement of
important stakeholders, theories and strategies for behavioural
change. An extensive coverage of insomnia and CBT-I from the point
of view of implementation science would be beyond the scope of this
article. However, because we feel that this topic is of particular inter-
est and importance in the field, we will summarize several approaches
that have potential to help overcome the implementation crisis. These
approaches are tailored programs for implementation in especially
challenging settings, brief treatment and digital treatment that may be
easier to conduct and therefore easier to implement. In addition,
because a recent trial demonstrated the efficacy of stand-alone bed-
time restriction delivered by nurses, broadening the scope of health-
care professionals who provide insomnia treatment may also be a way

to improve implementation (Kyle et al., 2023).

4.1 | Tailored programs for inpatients

Several research groups have developed tailored CBT-I-based pro-
grams for insomnia in those with more severe psychiatric comorbidity,
especially in the inpatient setting (Schneider et al., 2020; Sheaves
et al.,, 2018). A common idea of different programs is to conceptualize
a transdiagnostic approach for a certain setting such as inpatient psy-
chiatry, in contrast to specialized programs for each comorbid
disorder.

Tailored CBT-I programs for inpatients with insomnia and co-
occurring psychiatric disorders (Schneider et al., 2020; Sheaves
et al., 2018) can be integrated into a multimodal psychiatric treatment
approach, such as a modular transdiagnostic model. This approach
adjusts treatments to address overlapping symptoms of insomnia and
other mental health conditions (Callaway et al., 2023; Sheaves
et al., 2018). The focus is on assuring sufficient sleep pressure upon
bedtime, circadian rhythm stabilization and empowering inpatients
with psychiatric problems to self-manage their sleep, with guidance
from healthcare providers. Designed to be straightforward, flexible
and easy to understand, these programs offer a practical approach to
treating insomnia in psychiatric inpatients settings (Callaway
et al., 2023; Schneider et al., 2020).

Several programs have shown promising results, with feasibility in
challenging settings and improvements in both sleep and overall men-
tal health (Sheaves et al., 2018). Key components that have been iden-
tified as effective include: bedtime restriction (Callaway et al., 2023;
Schneider et al, 2020),
et al., 2023; Sheaves et al., 2018), as well as sleep and circadian edu-
cation (Callaway et al., 2023; Schneider et al., 2020).

Overreliance on sleep hygiene alone, on the other hand, has not

circadian  adaptation  (Callaway

been enough to bring about significant improvements (Callaway
et al., 2023; Schneider et al., 2020). Additionally, while some pro-
grams, like those described by Sheaves et al. (2018), found sleep win-
dows too rigid, others like Callaway and Schneider successfully
implemented them (Callaway et al., 2023; Schneider et al., 2020). This

eep
Research

suggests that the adaptation of certain CBT-I modules may need fur-
ther refinement depending on the context (Schneider et al., 2020).

These tailored programs are designed as alternatives to full CBT-I
and can be effective on their own (Callaway et al., 2023; Schneider
et al., 2020). For example, Sheaves et al. (2018) added light therapy to
their program, enhancing its effectiveness.

Future research needs to clarify which components are most
effective within this modular approach (Callaway et al., 2023), and
determine the optimal intensity, target population, setting and dura-
tion of treatment (Schneider et al., 2020). There are also open ques-
tions about how these programs can be integrated with or without
pharmacotherapy, as well as how to ensure long-term efficacy and the
best strategies for follow-up support after discharge (Sheaves
et al., 2018).

4.2 | Digital treatment

Digitally delivered or internet-based CBT-I (dCBT-I or iCBT-I) refers to
CBT-I provided through digital platforms (Espie & Henry, 2023). Deliv-
ery methods for dCBT-I vary, including web-based programs that may
be guided (with human support) or non-guided (fully automated), self-
guided mobile applications and, in some cases, phone-based CBT-I
with therapists. These digital programs are typically modelled on tradi-
tional CBT-I, incorporating its core components (behavioural, cogni-
tive and educational), though the format may vary. Face-to-face CBT-I
remains the gold-standard; however, its limited availability does not
meet the demand. In this context, dCBT-I can be a valuable alternative
for those who might otherwise struggle to access care. The possibili-
ties and efficacy of dCBT-I have been discussed in several excellent
papers (Espie et al., 2019; Hasan et al., 2022), therefore in this article
we only briefly mention the important challenges related to optimizing
CBT-I.

One of the main challenges, especially regarding fully automated
formats, is that they are often associated with high dropout rates,
sometimes reaching close to 50% (Luik et al., 2019). Adverse effects,
particularly emerging from bedtime restriction, may contribute to this,
but further research is needed to better understand reasons behind
dropouts. Hybrid models combining automation with human support
might help to reduce dropout rates (Espie et al., 2019). Future studies
should compare different delivery methods, investigating the role of
human support in improving outcomes. Regarding the latter, we need
to investigate which kind of human support patients need and by
whom, for example, do we need psychotherapists to provide this sup-
port, or would a nurse or lay person be equally effective? For fully
automated CBT-I, a key challenge is finding ways to enhance user
engagement and reduce dropouts.

4.3 | Brief treatment programs

Brief behavioural treatments for insomnia (BBT-I) are condensed ver-

sions of CBT-I, typically delivered in four sessions over 4-5 weeks.
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TABLE 1  Summary of the main points outlined in this article.

Summary of practice points

e CBT-lis the current treatment of first choice. Research into
treatment mechanisms can help identify the most effective
components and may inform about differential efficacy.
Behavioural treatment alone and/or digital (C)BT-I should be
investigated as low-cost alternative first-line treatments. Adaptive
treatment strategies can help tailor treatment according to
individual needs.

e Acceptance and commitment therapy (ACT) should be investigated
as a potential second-line treatment for those not responding to
CBT-I.

e Exercise and circadian rhythm-based strategies are potential add-
ons to CBT-I that may help enhance efficacy.

e Strategies from implementation science should be used to help
identify barriers and facilitators to implementation. Brief
treatment, digital treatment and tailored treatment may be easier
to implement than face-to-face full CBT-I, but further research is
needed to fully understand factors impeding widespread
implementation.

Abbreviations: ACT, acceptance and commitment therapy; CBT-I,
cognitive behavioural therapy for insomnia.

BBT-I focuses on key behavioural components—stimulus control and
bedtime restriction—with the first session covering sleep education
and establishing a sleep window. The following sessions involve
reviewing sleep diaries, adjusting the sleep window, and discussing
adherence. BBT-1 is designed to be accessible, requiring minimal train-
ing, and adaptable to a variety of settings, including telehealth, digital
platforms and in-person formats (Bramoweth et al.,, 2020; Gunn
et al., 2019). BBT-I shows promising results, particularly for its applica-
bility to diverse populations and settings. Studies have shown effi-
cacy, with improvements lasting up to 6 months post-intervention.
The rationale why BBT-I is assumed to improve implementation is that

minimal training is required for providers, making BBT-I a practical

FIGURE 1 Overview of a research
agenda for novel psychotherapies for
insomnia. Integrated view of strategies
and methods that may help overcome the
main challenges at hand.

THERAPEUTIC
METHOD

_~ Add-ons, ACTI, MBTI

Tailored programs

— > BBTI, dCBTI

option for general care settings where access to full CBT-I is limited
(Bramoweth et al., 2020; Gunn et al., 2019).

However, challenges remain. BBT-I is less effective for certain
groups, such as older adults with nocturia or people with short sleep
duration at baseline (Troxel et al., 2013; Tyagi et al., 2014). Responses
also vary among patients with high anxiety or depression (Troxel
et al., 2013). More research is needed to assess its effectiveness
across broader populations and explore its generalizability, particularly
in relation to comorbidities. In the sense of a stepped care model,
low-threshold treatment, for example, provided by nurses, could be a
first step, and those who do not improve substantially should be allo-
cated to more intensive treatment (Baglioni et al., 2023).

There is also a need for direct comparisons between brief treat-
ment and full CBT-I to determine non-inferiority, for the full popula-
tion of those with insomnia and subgroups. Hertenstein and
colleagues are currently conducting a non-inferiority trial comparing
full CBT-I with a shorter intervention that includes only bedtime
restriction and stimulus control. Additional studies should focus on
barriers to implementation, such as delivery modes (telehealth, digital,
group versus individual), long-term effects and relapse prevention.
Another important area is predicting treatment response, such as
identifying baseline factors like (subjective) sleep duration and mental
health status that may inform tailored adjustments.

Addressing these questions will help clarify which populations
benefit most from BBT-I, where it can reduce costs and alleviate
healthcare saturation, and which patients may need the full scope of
CBT-I.

5 | RESEARCH AGENDA

This article gives an extensive but non-exhaustive overview of the
current state of evidence of psychotherapeutic treatment of insomnia,

including the current main challenges at hand. In our view, focusing

BSUB017 SUOWILLOD BAIERID 3|qetjdde ay) Ag pausenob afe sapie YO ‘88N JO S3|NJ Joj Aeiq 1 au1juO 43|11 UO (SUOIPUOD-PUE-SULLBIALY" A3 1M AReuq) U1 |UO//SANY) SUONIPUOD PU. SLUIS L U1 39S *[9202/90/60] U0 Afid1T8UIIUO AB1IM HEaUIONIGSIBISIAIUN AN AQ 0L YT SI/TTTT OT/I0pW00 &3] 1M ARe.q U1 |UO//SANY W14 PAPE0|UMOQ 'S ‘SZ0Z ‘BI8ZSIET



ANGELILLO ET AL.

gfuergal of . 9of 11

on the aspects of enhancing/optimizing CBT-Il, addressing non-
response, and organizing widespread implementation will help to bring
the field forward. In conclusion, we think it is important to make
explicit once more, that for now CBT-I is the undisputed first-line
treatment for patients with chronic insomnia—a treatment with good
efficacy and tolerability that is mostly well accepted by patients as
well as healthcare providers. We do, however, think that CBT-I can be
improved and that adjustments and/or alternative treatments may
prove to enhance insomnia care in general. However, many of these
additions first need further development and empirical testing. We
would like to end this paper by summarizing the main practice points
and a research agenda on key areas for future research and develop-
ment with the aim of optimizing CBT-I. Figure 1 gives an overview of
the main challenges at hand, namely optimizing efficacy, addressing
non-response and improving implementation, and suggests strategies

and methods that may help overcome these challenges (Table 1).
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