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ABSTRACT

A MULTILEVEL ANALYSIS OF ACCESS AND IMPLEMENTATION OF COGNITIVE

BEHAVIORAL THERAPY FOR INSOMNIA (CBT-I)

Despite the established efficacy of Cognitive Behavioral Therapy for Insomnia
(CBT-I), a significant implementation gap prevents it from reaching diverse and complex
populations. Grounded in the Stepped-Care Model, Socio-Ecological Model and the
Theory of Access to Care, this three-study, mixed-methods dissertation investigates the
systemic, clinical, and environmental variables that dictate treatment access and
success.

Study 1 utilizes a bibliometric and thematic analysis of 554 articles (2010-2026)
to map the research landscape, revealing a profound neglect of policy-level access
dimensions, such as affordability and geographic accessibility, in favor of individual-
level acceptability. Study 2 tests these systemic gaps through a longitudinal Hierarchical
Linear Modeling (HLM) analysis of a real-world clinical sample (N = 320). Findings
identify a complexity paradox, in which patients with multiple comorbidities demonstrate
the steepest improvement rates but require significantly higher treatment doses
(averaging 13 sessions) to achieve remission compared to standard protocols. Study 3
provides qualitative context through Interpretative Phenomenological Analysis (IPA),
uncovering how household dynamics and environmental stressors create barriers to

independent protocol implementation following a brief workshop.



Together, these studies highlight that clinical efficacy alone is insufficient for
public health reach. The findings suggest that improving sleep equity requires a
transition from rigid, one-size-fits-all delivery models toward flexible, environmentally
informed, and policy-supported care. By integrating a social work perspective, this
dissertation provides a roadmap for advancing a CBT-I delivery framework that

accounts for the structural and social realities of the diverse populations it serves.
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CHAPTER 1

INTRODUCTION

Restorative sleep involves several processes which typically happen at night,
that are designed to heal the body from the previous day. A person has likely
accomplished restorative sleep when they consistently wake feeling refreshed
(Hirshkowitz et al., 2015). A lack of appropriate, restorative sleep can have
compounding negative effects on physical health including increased risk for
cardiovascular disease (Hoevenaar-Blom et al., 2011) and stroke (Heslop et al., 2002).
Lack of restorative sleep can also lead to or exacerbate mental health conditions, like
mood and anxiety disorders (Seixas et al., 2015) and may partially explain the
prevalence of these conditions in the population (Freeman et al., 2020). In the United
States, over 70 million individuals are affected by a chronic sleep problem (Medic et al.,
2017) and estimates suggest that up to 30% of healthy adults in the US experience
insomnia at some point in their lives (Holder & Narula, 2022) The primary symptom of
Insomnia Disorder (ID) is an inability to sleep effectively despite ample opportunity to do
so, commonly due to problems falling asleep or staying asleep (American Psychiatric
Association, 2013; Hirshkowitz et al., 2015).

While insomnia is a widespread public health crisis, the ability to achieve
restorative sleep is not distributed equally. There are many barriers to getting sufficient
sleep including environmental irritants (Johnson, Billings, et al., 2018), housing and

neighborhood factors (Baron et al., 2019), caregiving (Byun et al., 2016), and stress (Lo



Martire et al., 2020). Many of these sleep-disrupting factors are disproportionately
concentrated in marginalized communities, as lower socioeconomic status (SES) often
necessitates living in environments characterized by increased noise, safety concerns,
or limited private sleep space (Johnson, Thorpe, et al. 2018; Park et al., 2018). These
environmental conditions are significant risk factors that contribute to the higher
observed rates of ID in populations with lower SES (Papadopoulos & Sosso, 2023).
Consequently, when examining the literature it becomes clear that there are equity
issues in differential socioeconomic conditions to accessing healthy sleep (Carnethon et
al., 2016; Patel et al., 2010). Indeed, these sleep differences could partially explain well
established health disparities, as it is known that problems with sleep have significant
health consequences (Bowman et al., 2019).

Further compounding this issue, access to treatment for sleep disorders, like ID,
is also experienced unequally. Evaluation and treatment of sleep disorders mostly falls
to primary care providers, many of whom are not routinely screening for sleep problems
(Sun et al., 2021). When primary care providers are aware of ID in their patients, the
vast majority of treatment offered includes pharmacotherapy — which can be efficacious
but effects wane with tolerance to medication — and sleep hygiene education, which is
not evidence-based and can actually worsen insomnia (Ulmer et al., 2017). This is
despite the American College of Physicians (Qaseem et al., 2016) and the World Sleep
Society International (Morin et al., 2023) recommending Cognitive Behavioral Therapy
for Insomnia (CBT-I), as the gold-standard, first line treatment for ID, over medication

management. Individuals with low SES are even more at risk of not receiving



appropriate care for ID, as researchers have found that they are less likely to be
referred to specialists (Lueckmann et al., 2021).

When individuals are properly identified and CBT-I is recommended, there are
still additional barriers to access, one being a limited number of available providers.
Historically, 58 percent of behavioral sleep medicine (BSM) providers were clustered in
just 12 states, leaving several states with no providers at all (Thomas et al., 2016).
While the rise of telehealth and digital delivery (Xin et al., 2022) has potentially
increased reach, the field lacks a cohesive understanding of how the research
landscape has evolved to meet the needs of those with lower SES, specifically
regarding cost and insurance (Natsky et al., 2020). Recent system-level implementation
initiatives, such as those in Australia (Sweetman et al., 2025), suggest that clinical
efficacy alone is insufficient. A better understanding of the systemic barriers at the
policy and organizational levels is needed to ensure widespread reach.

There is a critical need to systematically map the existing literature to understand
which elements of access, like affordability, are being addressed and which populations
are being left behind. Examining the evolution of CBT-I literature allows for an evidence-
based heat map of the field, identifying accessibility and implementation barriers and
research focus areas. This foundation is necessary to understand if the post-COVID
surge in digital delivery is actually improving equity or simply bypassing the structural
issues of affordability that Natsky et al. (2020) identified as a primary barrier for low- and
middle-income sufferers.

Furthermore, even when insurance does cover the cost of treatment, there are

additional financial and logistical barriers associated with engagement — like



transportation, child-care, and less flexible work schedules — that are limiting especially
for individuals experiencing poverty (Cooper & Conklin, 2015). For these reasons,
individuals with low SES are also more likely to discontinue treatment early (Matthews
et al., 2013; Pitkin et al., 2011). This necessitates an exploration of more flexible,
abbreviated, or self-guided treatment modalities. However, many behavioral
interventions have historically been normed on samples that do not reflect the
environmental disruptions or clinical complexities, such as multiple comorbidities,
common in real-world practice (Crowther et al., 2023; Rollo et al, 2026). This
dissertation seeks to bridge this gap by quantifying the treatment volume required for
success in complex clinical samples and uncovering the specific environmental barriers
that often dictate how patients implement behavioral protocols at home.

Relevance of the Problem to Social Work and Social Justice

The widespread application of evidence-based practices continues to be a push

for social work practitioners. However, we know that individuals with multiple chronic
conditions and diverse socioeconomic backgrounds are often underrepresented in
clinical trials (Annie E. Casey Foundation, 2017; Ladyman et al., 2022). While Alcantara
et al. (2021) found that culturally adapted CBT-I interventions show significant
reductions in adverse sleep outcomes, these adaptations are not yet the standard of
care. This results in practitioners applying interventions without a clear understanding of
how to adapt them for patients facing significant environmental or poverty-related
stressors. The exclusion of diverse populations from much of the current evidence
suggests that less is known about how CBT-I may be efficacious for complex

populations, like individuals with comorbidities or lower SES. This is especially



concerning for social workers as these populations experience a disproportionate
burden of health disparities and may benefit even more from interventions targeting
sleep, as sleep problems may act as a mechanism underscoring unequal health
consequences (Bowman et al., 2019; Feinstein et al., 2020). Therefore, access to
appropriate sleep interventions is a social justice issue.

As the largest professional group working with clients in therapeutic settings
(National Association of Social Workers, 2024), social workers would have an outsized
impact on clients if they were more commonly trained to evaluate and treat sleep
disorders, like ID. Correct assessment and management of sleep problems would result
in more appropriate intervention, avoiding or correcting the detrimental medical
complications that come along with undiagnosed sleep problems and ultimately
improving client outcomes.

By identifying the thematic gaps in the implementation landscape (Study 1),
quantifying the treatment volume required for clinical success in complex, real-world
populations (Study 2), and uncovering the lived experience and environmental barriers
to protocol adherence (Study 3), social workers can better advocate for systemic shifts
in insomnia care. This multi-dimensional approach moves the focus from individual
behavioral change to the structural justice required to ensure equitable access for all.

Overview of the Literature

The purpose of this literature review is to provide an overview of CBT-| efficacy,

accessibility, and implementation, highlighting key gaps that are addressed by this

dissertation. The gaps identified through this review present opportunities for future



research from a social work perspective, a lens that has been lacking overall from
available studies.
What Is Cognitive Behavioral Therapy for Insomnia?

CBT-l is recognized as the preferred first-line treatment for ID. This gold-standard
status is supported by the American College of Physicians (Qaseem et al., 2016) and
has recently been reaffirmed by the World Sleep Society International (Morin et al.,
2023), which mandates behavioral intervention over pharmacological management.
CBT-l involves a collection of behavioral and cognitive strategies designed to
specifically address the symptoms of ID, primarily difficulty falling and staying asleep
(Koffel et al., 2018; Mitchell et al., 2012).

Theoretical Orientation of CBT-1

CBT-I was developed by understanding sleep behavior through the lens of
biological models, the most utilized of which is the two-process system of sleep
regulation (Borbély, 1982; Borbély et al., 2016). Borbély first proposed this theoretical
framework for sleep in 1982 and made important modifications in 2016. The key tenet of
this theory is there are two biological systems — the homeostatic and circadian systems
— that interact in very specific ways to potentiate efficient sleep. This model has been
extremely impactful, assisting sleep researchers and providers in understanding the
biological regulation of sleep and informing evidence-based sleep interventions (Perlis,
2011). Although effective in explaining biological mechanisms, the two-process model
does not address the impact of behavior or environmental factors on sleep.

The behavioral components of CBT-I are well understood through the 3P model

of insomnia, developed by Spielman in 1987 with continued improvements and



adaptations through the years (Perlis et al., 2005; Spielman et al., 1987). The 3P model
includes predisposing, precipitating, and perpetuating factors of chronic ID, which all
contribute to the development and maintenance of the disorder. Predisposing factors
are elements that make it more likely for an individual to develop ID, such as higher
levels of anxiety (Jansson & Linton, 2006). Precipitating factors are anything that trigger
short term insomnia symptoms, like a stressful life event (Grima et al., 2019).
Perpetuating factors are the behavioral changes that a person makes to cope with short
term insomnia that actually lead to ID as a diagnosable condition, such as napping
during the day, catastrophizing about sleep, and staying in bed too long trying to sleep
(Perlis, 2011). CBT-I was further designed to address especially the perpetuating
factors of insomnia by assisting clients in understanding that these behaviors are
continuing the sleep problem and encouraging the behavioral components of CBT-I to
counteract those perpetuating behaviors.

Though these models have been instrumental in the development of evidence-
based practices to address chronic insomnia, reliance on them alone leaves out the
impact of the environment, which also provides important context in understanding the
ability to sleep.

Treatment Components of CBT-I

CBT-l involves a collection of applied behavioral strategies designed to improve
sleep efficiency, which in turn improves sleep quality (Mitchell et al., 2012). Sleep
efficiency is defined as the ratio of total sleep time per night to total time spent in bed
(Reed & Sacco, 2016) or how efficient your body is at using the time you have allotted

for sleeping to actually sleeping. The main components of CBT-I are stimulus control



therapy and sleep restriction therapy, which can be used in treatment separately or in
combination with one another (Perlis, 2011).

Stimulus control therapy aims to strengthen associations between a person’s bed
and sleep by recommending they are only in bed if they are sleeping and no other time,
including lying awake trying to sleep (Bootzin & Perlis, 2011). During this approach, a
therapist will work with a client to make a plan to stay out of bed until sleepy and to get
out of bed if unable to sleep in the middle of the night or upon awaking in the morning,
even if the awakening is earlier than desired.

Sleep restriction therapy recognizes the mismatch between time in bed and time
spent sleeping and attempts to correct this by assigning a time in bed prescription that
matches the average amount of sleep a client has actually gotten over the course of 2-4
weeks (Spielman et al., 2011). The therapist will assist a client in determining this
amount, usually based on sleep diary data (Carney et al., 2012) and schedule a
consistent time of night for the client to be in bed. Once sleep efficiency adjusts and the
client begins filling up that time with sleep, an extension in time is warranted. Other
important components of CBT-I include education on biological sleep systems and
cognitive reappraisal of previous sleep beliefs throughout the course of treatment
(Edinger & Carney, 2014).

Measuring Insomnia

Outcome measures are fairly consistent across studies on CBT-l. Most
commonly utilized is the Insomnia Severity Index (ISI; Morin, 1993), which researchers
have found to be effective in measuring the impact of CBT-I over time. For this reason,

it is often used in clinical settings as well to evaluate progress (Chen et al., 2017). The



ISl is a 7 item self-report questionnaire that measures the severity of insomnia
symptoms by assessing difficulty with sleep, how symptoms interfere with functioning,
and how satisfied the respondent is with different aspects of sleep (Bastien et al., 2011).

In addition to measuring raw score changes, researchers and clinicians utilize
specific ISI thresholds to determine treatment success. Clinical Response (CR) is
typically defined as a reduction of 6 points or more from the baseline score,
representing a meaningful improvement in symptoms (Qin et al., 2024). Diagnostic
Remission (DR) is more rigorous, generally defined as achieving a post-treatment score
of 10 or less, indicating that the individual no longer meets the clinical criteria for
insomnia (Morin et al., 2011).

Sleep logs, or sleep diaries, are also commonly used in both research and
clinical settings. Sleep logs are kept by patients or participants throughout the course of
intervention and are filled out daily to include bedtime, sleep latency, number of
awakenings, amount of time awake in the middle of the night, time of final awakening,
and time out of bed for the day (Carney et al., 2012). From these logs, sleep efficiency
can then be calculated and used to guide treatment.

There are also more objective ways to measure insomnia symptoms, like
actigraphy, a small device worn on the wrist continuously for the evaluation period that
is a validated measure of sleep and wakefulness (Ancoli-Israel et al., 2003). Actigraphy
is considered by many researchers to be the gold-standard measurement of insomnia,
but associated costs can be a limiting factor to their use (Ahn et al., 2021; Billings et al.,

2021; Galbiati et al., 2021).



Efficacy and Dosage of Cognitive Behavioral Therapy for Insomnia

CBT-l is a robustly effective treatment, with significant improvement typically
observed within four to six sessions (Edinger et al., 2007; van Straten et al., 2018). A
landmark network meta-analysis of 61 trials demonstrated that while individual and
group formats are the most effective, alternative delivery methods, including digital and
self-help formats, all significantly improve sleep compared to standard care (Gao et al.,
2022). Additionally, CBT-I continues to demonstrate significant effects lasting up to a
year after therapy has ended (van der Zweerde et al., 2019). In their study on additional
effects over time, Perlis and colleagues (2019) found that 60% of participants achieved
30 or more minutes of additional total sleep time 3 to 12 months after their last of a six-
session course of CBT-I.

However, critical questions about optimal dosage remain. The standard
recommendation of 4 sessions is based on early efficacy trials that often excluded
complex patients with co-occurring medical or psychiatric disorders (Edinger et al.,
2007; Muench, 2022). In their review of the state of the literature on CBT-I and proposal
for a unified future research agenda, Muench and colleagues (2022) recommend a
return to the question of optimal dosing for CBT-I. They suggest limitations in the
seminal study by Edinger (2007) that warrant updating, like a disconnect between the
procedure the study followed and how typical CBT-| is delivered (Muench et al., 2022).
They argue that the exclusion of clients with comorbidities limits application to a real-
world clinical environment. The research on CBT-I has grown exponentially since 2007,
with researchers and clinicians now understanding that CBT-I is effective with

individuals with different types of comorbidities, yet the question of dosage remains
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unclear in this population. Understanding the actual treatment trajectories of complex,
real-world patients is necessary to inform scalable intervention models without
sacrificing clinical gains. This gap provides the direct justification for Study 2, which
utilizes longitudinal data to identify the dose-response relationship in a heterogeneous
clinical sample.
Efficacy and Dosage of CBT-I with Comorbid Psychiatric Disorders

As stated, CBT-I has been evaluated with samples experiencing different types
of comorbidities. Hertenstein and colleagues (2022) evaluated studies on CBT-I with
individuals with mental health diagnoses and comorbid ID and found medium to large
effects with this population, especially for those diagnosed with depression, PTSD and
alcohol dependence. Additionally, improvements in mental health symptoms were also
observed, though this was not a specific focus of treatment (Hertenstein et al., 2022).
However, less is known about the number of sessions needed to achieve positive
outcomes on insomnia symptoms when participants also have a co-occurring
psychiatric diagnosis. In the review and meta-analysis by Hertenstein and colleague
(2022), the number of sessions completed within the 22 RCTs included for analysis
ranged from one to eight. The study involving just one treatment session saw only 38%
of participants in the treatment group improve, lower than the typical rate for CBT-I
participants (Wagley et al., 2013). Therefore, further research is needed to determine if
more sessions are necessary to achieve the same outcomes in individuals with

comorbid psychiatric conditions.

11



Efficacy and Dosage of CBT-I with Comorbid Medical Disorders

Similarly, Zhou and colleagues (2020) found in their review of 13 RCTs that CBT-
| was effective in trials with individuals with medical comorbidities as well, with medium
effect sizes. Medical comorbidities in this review included cancer, migraines,
osteopathic pain, and fibromyalgia. Of note, researchers reported that specific to
individuals with comorbid medical conditions, CBT-I had the positive benefit of
decreasing nighttime awakenings as well (Zhou et al., 2020). For CBT-I participants with
chronic pain, significant improvements were observed post-treatment on insomnia
symptoms, pain, and depression, though there was no observed effect on anxiety or
daytime fatigue (Selvanathan et al., 2021). Consistent with CBT-I studies also
measuring durability, improvements were mostly maintained for up to a year post
treatment with some regression. Additionally, studies have included participants with
insomnia along with multiple comorbid medical conditions and have found that CBT-l is
efficacious for participants with breast cancer (Ma et al., 2021), Alzheimer’s disease
(Siengsukon, Nelson, et al., 2020), Parkinson’s disease (Lebrun et al., 2020), multiple
sclerosis (Siengsukon, Alshehri, et al., 2020), heart failure (Redeker et al., 2020), and
chronic obstructive pulmonary disease (Kapella et al., 2011). These studies found that
CBT-I treatment outcomes were comparable to those observed in participants with
uncomplicated, or primary insomnia (Muench et al., 2022). However, it is again unclear
how many sessions are needed to reach these observed outcomes, as the number of
sessions vary widely across studies. For example, in the review by Zhou and colleagues
(2020), the thirteen included studies on CBT-I and medical comorbidities, session

numbers ranged from three to twelve, and with chronic pain, the fourteen studies
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included in a systematic review the sessions ranged in number from four to ten
(Selvanathan et al., 2021).

Overall, the efficacy of this intervention seems very consistent across studies
regardless of physical or psychiatric comorbidity, and are also consistent in observing
lasting, though decreased, effectiveness for up to one year after treatment ends. This
robust accumulation of evidence on the efficacy of CBT-I in addressing insomnia led to
the recommendation that it be considered the preferred, first-line treatment for Insomnia
Disorder (Qaseem et al., 2016).

Taken together, the current literature strongly supports the effectiveness of CBT-I
across a range of populations, including those with comorbid medical conditions.
However, the wide variability in treatment length and the lack of clarity regarding optimal
dosing limits the scalability of CBT-I and hinders its integration into population-level
strategies. This is especially unclear when considering patients with combinations of
comorbidity presentations or particularly burdensome conditions. Therefore, there is a
critical need to determine whether different comorbidity profiles warrant different
treatment intensities. Addressing these gaps is essential for enhancing the efficiency,
personalization, and long-term impact of CBT-I in real-world settings.

Efficacy and Dosage of CBT-I with Comorbid Sleep Disorders

When it comes to CBT-l in samples with ID and another comorbid sleep disorder,
the results are more complex. It does seem that individuals with insomnia and sleep
apnea (both treated and untreated) do benefit consistently from CBT-| (Ong et al.,
2020). However, a review of studies cites differences in session numbers (between four

and nine), and in one study testing a group delivery of CBT-I, an additional four to six
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individual sessions were needed after the group concluded (Sweetman et al., 2023).
Therefore, it is unclear whether the typical average of four to six sessions of CBT-l is
enough to be effective with this population due to their comorbid sleep apnea.

There are also concerns that CBT-I may not be as effective with individuals with
ID and a comorbid circadian rhythm disorder. A review of CBT-I with shift workers
revealed moderate changes to the ISI but that improvements were not clinically
significant, causing researchers to suggest that modifications may be necessary for this
population (Reynolds et al., 2023). Researchers have also suggested that interventions
that manipulate biological circadian rhythms may be useful in addition to CBT-| for
achieving positive outcomes for some individuals, though they recommend that CBT-I
should remain the primary approach (Baglioni et al., 2020). Additionally, researchers are
now suggesting that there may be different phenotypes of insomnia, and that those with
objectively short sleep durations have outcomes that are significantly different from
those with normal sleep durations. That is, individuals with insomnia with short sleep
durations have a 30% lower response to CBT-I and a 20% lower remission rate (He et
al., 2023).

In summary, while CBT-I remains a first-line treatment for insomnia, its
effectiveness across subtypes of comorbid sleep disorders — including sleep apnea,
circadian rhythm disorders, and biological phenotypes of insomnia — is not yet fully
understood. These gaps point to a need for dose optimization, protocol adaptation, and

phenotype-informed approaches in future CBT-I research and clinical implementation.
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Mode of Delivery and Efficacy

A review of studies utilizing digital delivery versus face-to-face treatment found
that face-to-face intervention had a larger effect, but that both delivery methods were
found to be efficacious (Carlbring et al., 2018). Van Straten and colleagues (2018)
stated in their review that self-guided style interventions (which included book, audio, or
internet delivery) did prove to be effective, although less effective as compared to four
or more face-to-face sessions with a provider, including group or individual delivery.
They expand on this by saying that because of the lower cost and increased
accessibility of these interventions, they may be valuable as a first step approach, with a
recommendation that a face-to-face option be available should participants not see
improvement. However, Edinger and colleagues (2021) stated they were unable to
make specific practice recommendations regarding mode of delivery due to low sample
sizes and insufficient research. In a systematic review on group CBT-I, Koffel and
colleagues (2015) found that CBT-I remains efficacious when delivered in a group
format. They also suggest that group settings may be beneficial in accommodating
higher volumes of individuals with ID than individual therapy and that participants
appreciated the social support they experienced in a group setting (Koffel et al., 2015).

A better understanding of the uptake of CBT-I from participant perspectives can
assist in clarifying these recommendations by exploring facilitators and barriers to self-
guided implementation of the intervention, providing the justification for Study 3.
Additionally, a more nuanced understanding of treatment trajectory based on complexity
of ID presentation can help inform the most optimal triage of patients (Study 2),

ensuring that more independent modes of delivery are also utilized appropriately.
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Challenges in Identifying and Accessing Trained CBT-l Providers

Despite having an intervention for ID that is relatively well researched and
considered to be effective, there are significant challenges when considering access to
this intervention. Researchers have investigated access to CBT-I in the community with
some concerning takeaways. The issue of access is relevant at several points of
contact including screening for insomnia, identifying a trained provider, referral to
appropriate care, and means to engage with and complete the intervention.

Primary care providers familiar with CBT-I have identified locating trained
clinicians for referral as a primary barrier to care (Ulmer et al., 2017; Vargas et al.,
2023). This difficulty is rooted in a severe workforce shortage. As of 2016, there were
fewer than one thousand board-certified providers in Behavioral Sleep Medicine (BSM)
globally (Thomas et al., 2016). Historically, CBT-I has only been available by trained
BSM providers in specialized clinics, which are not universally available (Manber &
Simpson, 2016). This scarcity creates a profound access barrier, particularly in rural or
underserved regions.

While organizations like the Society of Behavioral Sleep Medicine (SBSM) have
been established to oversee certification and specialized training, much of this effort has
focused on in-depth, multi-session clinical expertise. However, the high prevalence of
insomnia in primary care, where up to 50% of patients report sleep disturbances,
suggests a need to expand the scope of who can deliver first-line interventions (Vargas
et al., 2023). Increasing baseline sleep knowledge among a broader range of health
disciplines, including social workers, nurses, and physician assistants, is a logical next

step for increasing CBT-I utilization (Espie et al., 2025).
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The rise of telehealth and digital delivery following the COVID-19 pandemic has
significantly changed the landscape of BSM, potentially mitigating geographic barriers
and decreasing rates of attrition (Fleddermann et al., 2024; Xin et al., 2022). However, it
remains unclear whether the availability of trained providers has grown sufficiently in the
decade since the Thomas et al. (2016) study. Furthermore, the literature remains
sparse regarding how many of these providers accept insurance, a factor that
significantly impacts access for middle- and low-income Americans (Natsky et al.,
2020). A reevaluation of the current research landscape is therefore critical to identify
which components of access are being addressed and where systemic neglect persists
(Study 1).

Researchers have found that when it comes to participation in CBT-I specifically,
individuals often must be willing and able to pay out of pocket for sessions with a trained
provider (Natsky et al., 2020). On the other hand, having in network insurance coverage
for a CBT-I provider can significantly increase the likelihood of participants beginning
treatment (Chernyak et al., 2024). In a review of adherence to telehealth psychotherapy,
researchers found that those with government issued insurance (like Medicaid or
Medicare) were actually more likely to continue in treatment than those without
(Hellstern & Robinson, 2023). When insurance does cover CBT-l and it is accessible to
patients, researchers have found that there are still some individuals who do not
complete treatment. However, Karlin and colleagues (2024 ) found that almost 70% of
participants in an effectiveness trial completed the intervention when their treatment
was covered by insurance, and there were significant reductions on the ISl for all

participants, even for those who did not complete treatment. Despite this finding, it is
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unclear how many of the available CBT-I trained providers accept insurance, as
literature in this area is sparce. Future studies of available providers should also include
access in terms of insurance utilization, as this would significantly impact middle- and
low-income Americans with ID.
Challenges in Implementation of CBT-I

Once individuals have connected with and begun CBT-I, there are continued
barriers to sustained engagement. Researchers have found that up to 40% of CBT-I
participants end treatment prematurely (Koffel et al., 2018; Roberts & Ulmer, 2024).
Generally, individuals with lower SES experience more frequent discontinuation of
treatment for any mental health intervention (Pitkin et al., 2011). The reasons for this
are often rooted in structural inequalities, like insurance and cost barriers, access to
consistent transportation, child-care difficulties, and less flexible work schedules
(Cooper & Conklin, 2015). In their study evaluating CBT-I attendance in a low-income,
rural sample, Cui and Fiske (2020) found that rates of attendance were low, with only
24 1% of participants attending all sessions. They hypothesize that this may be due to
the clinic’s location and participants’ lack of reliable transportation

The shift toward digital and self-guided accommodation strategies, that are
intended to increase reach, has revealed a significant digital adherence gap. A
comprehensive meta-analysis (Takano et al., 2026) found that while 83.8% of patients
completed individual therapy, completion rates dropped to 58.4% for fully automated
digital platforms. While Knutzen et al. (2024) established that electronic delivery can be
clinically equivalent to in-person care for those who finish it, the high dropout rates

suggest that digital availability does not guarantee actual access for all populations.

18



This gap in adherence is particularly relevant for those facing environmental
disruptions. Current research suggests that socioeconomic stressors and household
dynamics, such as multi-purpose bedrooms or caregiver responsibilities, influence how
individuals engage with treatment (Cheng et al., 2023). Without understanding these
subjective experiences and interpretative processes, the field risks developing
interventions that are theoretically sound but fail to resonate with the environmental
realities of patients. This lack of qualitative data regarding the reasons behind treatment
adherence challenges provides the empirical justification for Study 3, which explores
the lived experience of implementing CBT-I at home.

Suggestions for Overcoming Barriers to Access

Researchers have offered several suggestions for improving access to CBT-I,
especially in the context of not having enough trained providers to meet demand. These
suggestions include self-guided digital delivery methods, CBT-I workshops, and group
therapy.

As discussed above, self-guided approaches have not been as effective as face-
to-face interventions, but improvements in insomnia symptoms are still observed,
suggesting they could be a good option for some individuals (van Straten et al., 2018).
A more recent review of studies comparing electronic delivery of CBT-I to in-person
CBT-I found that this gap in efficacy has narrowed but that the majority of the studies
(73%) offered collaboration with a trained therapist in addition to self-guided delivery
(Knutzen et al., 2024). This is consistent with participants’ feedback that treatment
delivered by digital, asynchronous means should still have a way to tailor treatment to

the individual in order to be successful (Cheng et al., 2023). It has also been observed
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that some individuals do not prefer a digital delivery of CBT-I. For example, participants

in one study felt that the personal delivery of CBT-I was beneficial and they were unsure
if they would have engaged with a self-guided approach, reporting this recommendation
may have dissuaded them from participating altogether (Koffel et al., 2020).

Group delivery of CBT-I is another common recommendation to overcome
challenges to access, as enrolling participants in group has the potential to reach more
individuals in a shorter amount of dedicated time for the provider (Koffel et al., 2015).
Additionally, Cheung and colleagues (2019) suggest that group CBT-I can be effective
in a primary care or community setting as well, and that these familiar venues present
an opportunity to improve access to the intervention. Answering their call for additional
research to clarify the appropriate dose and delivery of the intervention, Okun and
Glidewell (2023) investigated the delivery of CBT-I in one 4-hour session with a
workshop style format held in a community setting, a public library. They found
significant improvements in I1S| scores and a reduction of sleep-aid use one month after
the workshop (Okun & Glidewell, 2023). Researchers have suggested that group
delivery of CBT-I can be more cost-effective than traditional multi-session delivery
(Okun & Glidewell, 2023; Swift et al., 2012). While this is certainly true for those paying
for services out-of-pocket, it remains unclear if health insurance plans, especially
Medicaid and Medicare, are willing to cover these costs.

Another potential pathway to improve access to CBT-I is telehealth. Although
telehealth still requires synchronous interaction between providers and patients, access
may be improved for patients in rural areas and those with limited access to

transportation (Butzner & Cuffee, 2021). The COVID-19 pandemic may have increased
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the number of individuals suffering from ID (Cheshmehzangi et al., 2022), but it may
have also broadened access by normalizing interventions like CBT-I being provided by
way of telehealth and without losing efficacy observed in face-to-face trials (Scott et al.,
2023). In their review of telehealth delivery of psychotherapy interventions, Hellstern
and colleagues (2023) found that individuals receiving care via telehealth were more
likely to persist in treatment than those attending in-person sessions, with the in-person
only group being 4 times more likely to end early. As such telehealth delivery may
support retention in the intervention, lending support to investigating how many
sessions are necessary in this delivery format for reaching clinically meaningful
outcomes.
Stepped-Care Model

Though there is certainly a place for self-guided CBT-I for improving access to
the intervention, overall efficacy is lower and attrition rates are higher than with therapist
led CBT-I (Takano et al., 2026; van Straten et al., 2018). This suggests that many
individuals need a higher level of care and must see a trained BSM provider before 1D
remits (Simon et al., 2023). Due to a lack of available CBT-I providers, researchers
have suggested trying to close the gap by better understanding how to apply a Stepped-
Care Model to the management of ID in the community (Espie, 2009; Vincent & Walsh,
2013). Application of the Stepped-Care Model would mean that the intensity of
treatment for ID is considered on a continuum, typically based on severity of symptoms,
barriers to treatment, and complexity of sleep presentation. Researchers have found
that when a self-guided first step is framed as a primer, or a normal step in a continuum,

attrition rates are comparable to face-to-face treatment (Wong et al., 2021). The
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continuum of services considers self-guided deliveries at the start of the continuum
(Step 1), group deliveries and intervention by providers with lower expertise in the
middle (Step 2), and individual meetings with providers with high expertise, like a BSM
provider (Step 3), as a last resort (Espie, 2009; Manber et al., 2015; Okun & Glidewell,
2023; Roberts & Ulmer, 2024). Please see Figure 1.1, which visualizes the Stepped-
Care Model for treating insomnia.

Figure 1.1
Stepped-Care Model for Insomnia: A Tiered Approach to CBT-I Delivery
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Researchers have suggested that one reason an individual might be better
served by a BSM provider would be to assess comorbidities that may be impacting
participants, as digital deliveries especially are not equipped to do this type of full
assessment (Simon et al., 2023). Additionally, there still seem to be barriers to
engagement with digital, self-guided CBT-I for individuals who are low-income that are
not well understood (Cheng et al., 2019). Dr. Manber and colleagues (2015) identified
that one of the biggest barriers to implementing Stepped-Care CBT-l is the need to
better understand individual characteristics that warrant certain treatment levels and
making sure intervention at a lower level will not discourage further treatment seeking at
higher intensity. They went on to develop and test a triage checklist with higher levels of

care recommended for participants with 1) use of sleep medication more than 4 times
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weekly, 2) extremely variable sleep schedules, which may indicate a circadian rhythm
disorder, 3) “severe psychopathology,” which they define as a mental health condition
that must be addressed concurrently or it would have a negative impact on CBT-I
adherence 4) short sleep durations, reported as less than 4.5 hours nightly, and 5) high
levels of daytime sleepiness, sometimes an indication of another sleep disorder
(Manber et al., 2024, 2025).

A self-guided approach may be a good first step, or primer, to CBT-I for many
insomnia sufferers, especially when there is an option for a higher intensity intervention
if unsuccessful. If treated as a primer, this may also allow those with financial and/or
insurance barriers to shorten the length of treatment sessions, thus lessening the
overall cost of treatment, though this hypothesis requires specific attention in future
studies. A better understanding of the experience of implementing CBT-I independently
after receiving the education on the intervention can help researchers and providers to
design self-guided approaches more effectively and better inform who will be a good fit
for this type of modality, a gap that Study 3 seeks to fill. However, clinicians and
researchers should use caution in recommending less intensive intervention modalities,
like digital delivery or workshops, without additional support for individuals that may
have a more complex sleep presentation, including comorbidities (Simon, 2023). In
addition, there appear to be barriers for individuals with lower SES that are presently not
well understood. By not appropriately assessing optimal treatment delivery, especially
for those in poverty, clinicians and researchers run the risk of producing disparate
outcomes in a population already at greater risk of sleep disorders and health

consequences (Chen-Edinboro et al., 2015; Papadopoulos & Sosso, 2023).
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Application of Theory in the Literature

Discussion of theory in CBT-I research remains limited. Researchers have
criticized this limitation, highlighting that a lack of theoretical guidance compromises the
effectiveness of interventions (Matthews et al., 2013; Mead & Irish, 2020). While well-
established biological and behavioral models, such as the two-process model of sleep
regulation (Borbély, 1982; Borbély et al., 2016) and the 3P model of insomnia (Spielman
et al., 1987), have provided a rigorous foundation for treatment, they are inherently
focused on individual-level mechanisms. Perlis and colleagues (2011) suggest that this
lack of diverse theoretical orientation may be related to early assumptions regarding
insomnia itself. Until the late 90s, and even among some practitioners today, insomnia
was understood as a symptom of another mental health disorder, rather than a
standalone condition. They go on to argue that this may have had the unfortunate
consequence of discouraging the development of more comprehensive models of
insomnia and CBT-I (Perlis et al., 2011).

One particularly undertheorized aspect is the influence of environmental and
socio-ecological factors on CBT-I implementation and outcomes (Grandner, 2019). To
move beyond individualistic orientations, scholars have increasingly pointed toward the
Socio-Ecological Model (SEM), which is uniquely beneficial for understanding how sleep
disparities are maintained across multiple levels of influence (Bronfenbrenner, 1974;
Grandner, 2019). These levels range from physical space and neighborhood factors to
institutional policies, expanding the focus from psychosocial mechanisms alone

(Carnethon et al., 2016; Patel et al., 2010).
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Similarly, from a public health perspective, the Theory of Access to Care (TAC;
Penchansky & Thomas, 1981) offers a comprehensive, multidimensional framework for
evaluating the interface between health systems and patients. By identifying five key
dimensions — availability, accessibility, accommodation, affordability, and acceptability —
TAC ensures that access is treated as a nuanced phenomenon rather than a binary
outcome. While these frameworks are rarely named in empirical studies testing CBT-l,
their application is essential for identifying the structural, economic, and logistical
barriers that hinder equitable treatment reach. Availability of providers has been
established as a limiting factor to individuals receiving the intervention (Vargas, 2023).
Accessibility has been limited in the past by geographical distance and transportation
issues (Thomas et al., 2016). Accommodation is being explored by studies adapting
traditional face-to-face CBT-I to less intensive modalities as outlined by the Stepped-
Care Model (Manber et al., 2023). Affordability and the cost of CBT-I can be prohibitive
for many insomnia sufferers, but the scope of this problem is not well defined in the
existing literature (Natsky et al., 2020). Acceptability acknowledges that individuals’
beliefs and attitudes can influence their willingness to engage with CBT-I. Yet
researchers have found that when patients are presented with a choice, they tend to
prefer psychological interventions for insomnia due to negative feelings about sleep aids
(Swierzbiolek et al., 2024). The overall research agenda on access to CBT-I could
benefit from the structure and framework that this theory can provide and may create

clearer targets for future inquiry in this area.
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Gaps in the Literature

Throughout this review of the literature, several gaps are observed and
discussed. Despite a robust evidence base supporting CBT-I efficacy, several critical
gaps remain, especially related to access and implementation. The full landscape of
access, especially the ability to engage in treatment for ID, remains largely unclear.
Limited Understanding of the Access and Implementation Landscape

While studies have addressed various barriers to CBT-I (Cheng et al., 2023;
Koffel et al., 2018), and reviews have outlined specific challenges, like provider
availability (Vargas, 2023; Thomas et al., 2016), the field lacks a cohesive, systematic
mapping of how barriers align with established access frameworks. Current research
trends suggest a significant shift toward digital and remote delivery (Xin et al., 2022), yet
it is unclear how these advancements prioritize or neglect the structural barriers of
affordability and geographic accessibility for marginalized populations (Scott et al.,
2023). Without a quantitative and thematic evaluation of the existing literature, the field
risks continuing an implementation agenda optimized for logistical convenience rather
than systemic equity. There is a pressing need for research that categorizes the
scientific landscape through the access dimensions understood by TAC (Penchansky &
Thomas, 1981) and SEM levels (Bronfenbrenner, 1974; Grandner, 2019). This
understanding can provide a roadmap for future research on true sleep health equity.
Lack of Theoretical Diversity

Current CBT-I research is characterized by a significant lack of theoretical
diversity, with a persistent reliance on biological and behavioral models that utilize a

micro-level understanding of insomnia. However, healthy sleep is not equally accessible
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to all people and the impact of the environment on sleep disproportionately impacts
those in poverty (Carnethon et al., 2016; Johnson et al., 2019), evidence that sleep is
not simply a micro-level phenomenon. Ignoring the impact of the environment
consequently blames individuals for their sleep problem, even when significant
environmental factors and structural barriers impede sleep. This perspective runs the
risk of further alienating individuals from treatment by not accounting for these barriers.
Therefore, the lens that biological and behavioral models provide has the potential to be
overly reductionist and represent a privileged way of understanding sleep behavior.
Environmental and structural inequalities must be considered in conjunction with these
models. Failure to do so may result in an incomplete picture of sleep behaviors, one that
ignores the impacts of adversity and systemic discrimination. Additionally, continued
micro-level bias prioritizes the refinement of the intervention for those already within the
healthcare system while structurally neglecting the foundational barriers of affordability
and geographic accessibility. The SEM (Bronfenbrenner, 1974; Grandner, 2019)
provides a necessary framework to distinguish between the individual, institutional, and
structural drivers impacting care.

Additionally, the TAC (Penchasky & Thomas, 1981) and the Stepped-Care Model
(Espie, 2009; Manber et al., 2023; Vincent & Walsh, 2013) have utility in improving the
collective understanding of access to CBT-I. Researchers have utilized TAC as a
framework with which to understand the barriers that influence individuals’ ability to
connect with necessary healthcare services in order to better address them (Levesque

et al., 2013; National Academies of Sciences, Engineering, and Medicine, 2018). This
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TAC framework is a useful way to break down the complexity of access into smaller
parts that can be more easily investigated in research.
Limited Understanding of The Optimal Dose of CBT-I

While CBT-I is widely recognized as an effective and durable treatment for ID,
including among individuals with comorbid psychiatric, medical, and sleep disorders
(Hertenstein, 2022; Ong et al., 2020; Zhou et al., 2020), there remains a significant gap
in understanding the optimal dosage needed to achieve clinically meaningful outcomes
across diverse and comorbid populations. Most existing dosage recommendations are
based on early studies that excluded individuals with complex comorbidities and may
not reflect real-world clinical settings (Edinger et al., 2007; Muench, 2022). Additionally,
the number of CBT-I| sessions varies widely across studies, ranging from 1 to 12,
making it difficult to determine whether certain subgroups require more intensive
treatment (Hertenstein, 2022; Sweetman et al., 2023; Zhou et al., 2020). This variability
limits the integration of CBT-I into scalable care models, like Stepped-Care, and hinders
efforts to tailor treatment for individuals with different comorbidity profiles or
socioeconomic barriers. Future research must focus on identifying dose-response
relationships across diverse populations to enhance personalization, improve
adherence, and maximize treatment outcomes in routine practice.
Limited Understanding of Barriers in Implementing CBT-I

While self-guided CBT-l approaches have shown efficacy, they consistently
underperform compared to synchronous, provider-led sessions, though the reasons for
this discrepancy remain unclear (Takano et al., 2026; van Straten et al., 2018). Current

research has largely ignored the lived experiences and meaning-making processes of
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individuals engaging with self-guided CBT-I. This represents a critical gap in our
understanding. The TAC suggests that acceptability, how patients perceive and make
meaning of treatment options, significantly influences engagement and outcomes
(Rauwerda et al., 2026). This meaning-making process is particularly important in
understanding why some individuals struggle with self-guided approaches despite their
apparent accessibility and affordability (Cheng et al., 2023). Without understanding the
subjective experiences and interpretative processes involved, we risk developing
interventions that appear theoretically sound but fail to resonate with patients' lived
realities. While self-guided CBT-I serves as a promising and cost-effective entry point,
its success for diverse populations may depend on active clinical assistance. Without
intentional support to normalize and encourage progression through the Stepped-Care
Model, individuals who face initial implementation challenges may prematurely
disengage from the treatment continuum. Understanding participants' challenges with
implementing self-guided CBT-I is crucial for refining Stepped-Care Models and
determining when more intensive support is necessary (Manber et al., 2015), thus
ensuring the appropriate use of this modality.
Research Questions and Methodologies

The following three research studies work in tandem to address the identified
gaps in the literature with an overarching theme of equitable access to care. This three-
pronged mixed-methods dissertation is designed to comprehensively evaluate the
accessibility and real-world implementation of CBT-I. Grounded in the Stepped-Care
Model, the Socio-Ecological Model (SEM), and the Theory of Access to Care (TAC),

these studies work in tandem to address gaps in both the clinical and public health
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delivery of CBT-I, with an emphasis on populations experiencing comorbidities or

service inequities.

This dissertation follows a macro-to-micro progression. Study 1 establishes the
foundational landscape by identifying which systemic layers and access dimensions are
currently neglected in the broader scientific discourse. Study 2 then tests these
theoretical gaps within a real-world clinical environment, quantifying treatment
trajectories and optimal doses for complex and socioeconomically diverse patients.
Finally, Study 3 provides an essential qualitative context, uncovering the subjective
environmental and psychological barriers that quantitative models cannot capture alone.
Collectively, this dissertation offers an evaluation of CBT-I as an intervention that is both

a clinical tool and a social justice imperative.

Together, these studies investigate different aspects of access to and
implementation of CBT-l, moving beyond isolated measures of efficacy and even
effectiveness to consider who benefits, who has access, and what the experience is like
for those attempting to implement it in daily life. This comprehensive approach supports
the development of tailored, equitable, and scalable CBT-I interventions, particularly for
populations at risk of being underserved or undertreated. A summary of each study and
important components are listed in Table 1.1.

Table 1.1

Dissertation Study Components

Study 1 Study 2 Study 3
Method Bibliometric Quantitative — Hierarchical Qualitative —
Thematic Analysis linear modeling (HLM) Interpretative

Phenomenology
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Research (1) How has the (1) What is the effect of How do participants
Questions landscape of CBT-I CBT-l on ISI scores in the Cognitive
access research throughout the course of Behavioral Therapy
evolved since 2010  treatment? for Insomnia 4-hour
when analyzed worksho
through th(}a/ Theory (2) Do gomorbidity _ experienie the
of Access to Care categories (sleep disorder, implementation of
(TAC) and the medical disorder, psychiatric CBT-I protocol at
Socio-Ecological disorder, or combination home, including both
Model (SEM)? groups) moderate the effect o £ 4015 that
2) Which ,?f CtBT'I tc;ver the course of facilitate successful
fjir)nenslic;ns of reatment: integration and the
access (TAC)and  (3) What'is the dose of CBT- challenges that arise
levels of the SEM | needed to achieve a in practice?
are most/least clinical response (ISI A = -6-
represented in points) or diagnostic
current literature? remission (ISI < 10)?
(4) Does the optimal dose of
CBT-I vary among
comorbidity groups?
Primary Socio-Ecological Stepped-Care Model Stepped-Care Model
Theories Model
Socio-Ecological Model Socio-Ecological
Theory of Access to Model
Care
Theory of Access to
Care
Study 1

Study 1 is entitled, A bibliometric and thematic analysis of cognitive behavioral

therapy for insomnia access and implementation (2010-2026). The purpose of this

study was to provide a systematic mapping of the literature through the lens of equitable

access, which remains a critical gap. This study fills that gap by providing a bibliometric

and thematic analysis (Gutiérrez-Salcedo et al., 2018). of CBT-l access and

implementation research from 2010 to 2026. This sixteen-year window captured the

evolution of behavioral sleep medicine, from establishing a professional society

(McCrae et al., 2010; Taylor et al., 2010), to mandates of CBT-I as the first line for
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treatment of insomnia in 2016 (Qaseem, 2016), to a post-COVID surge in digital
delivery (Xin et al., 2022), and continued efforts to improve access. This timeframe
allowed for a rigorous evaluation of how the field is moving toward true sleep equity.

This study employed a systematic search of literature across PubMed,
PsycINFO, and CINAHL to locate research on CBT-I access and implementation, and
adhered to PRISMA guidelines (Rethlefsen et al., 2021). It categorized 554 relevant
articles by their TAC primary and secondary dimensions and SEM level to create a
thematic heat map (or evidence map; Li et al., 2025) of available research. The results
revealed a field in a state of rapid, yet asymmetrical, maturation. While research output
on access and implementation of CBT-I increased nearly ninefold, growth was
concentrated at the micro-level, targeting individual perceptions and logistical delivery
(Acceptability and Accommodation). A profound lack of research was observed at the
policy level regarding Affordability and geographic Accessibility, and only 4.3% of
research focused on marginalized groups such as low-SES or rural communities.

The gaps identified in this thematic mapping review provide the empirical
justification for the subsequent studies in this dissertation. Despite the saturation of
Individual-Acceptability research, studies involving rigorous, longitudinal data in real-
world samples remain limited (Crowther et al., 2023), providing justification for the
treatment dose focus in Study 2. Furthermore, the limited evidence regarding
environmental and meso-level factors underscores the necessity of Study 3.

This study infuses a social work perspective into a field dominated by disciplines
that often neglect systemic factors in favor of individual efficacy (Wolfson & Germain,

2019). By highlighting how the current implementation agenda defaults to privileged
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sleep environments, this research reframes access as a social justice issue, advocating
for structural changes in insurance reimbursement and workforce distribution.
Study 2

Study 2 is entitled, Cognitive Behavioral Therapy for Insomnia in clinical settings:
A longitudinal dose-response study of comorbidities. The purpose of this study was to
evaluate the dose-response relationship of CBT-I across diverse clinical and
socioeconomic profiles in a real-world clinical setting. By moving beyond fixed-session
protocols, this research sought to identify how patient complexity dictates the optimal
dose required for meaningful recovery. This study was guided by the Stepped-Care
Model, which emphasizes matching intervention intensity to patient need (Espie, 2009).
Researchers have hypothesized that individuals with certain comorbidities may require
higher levels of treatment intensity but stress the importance of more research (Manber
et al., 2024; Simon et al., 2023).

This study utilized a longitudinal observational design with secondary data from a
telehealth-based insomnia clinic (N = 320). Hierarchical Linear Modeling (HLM;
Raudenbush & Bryk, 2002) was used to capture within-person trajectories on the
Insomnia Severity Index (I1SI; Morin, 1993) while accounting for nested structures within
individuals and clinicians. Success was measured through both a 6-point reduction on
the ISI (Clinical Response, CR; Qin et al., 2024) and a post-treatment IS| score of ten or
less (Diagnostic Remission, DR; Morin et al., 2011). The study identified a paradox,
where patients with all 3 comorbidity types — sleep, medical, and psychiatric — improved
at the steepest rates but were 30% less likely to achieve remission within standard

timeframes compared to those with insomnia only. While the complex group often
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achieved initial response (CR) in 7 sessions, they required 13 sessions for remission
(DR). Additionally, a significant success gap was observed, with insurance-paying
patients demonstrating lower response and remission rates than self-pay patients.

These findings demonstrate that standard 4-to-6 session protocols are often
insufficient for the complex, underserved populations social workers frequently serve.
By quantifying the higher treatment volume required for complex cases, this research
provides the empirical basis for advocating for insurance parity and the efficient,
equitable allocation of specialized resources through Stepped-Care Models, enhancing
the understanding of how to deliver CBT-I more efficiently and equitably.

Study 3

The third and final study is entitled, Successes and struggles with self-guided
CBT-I: A phenomenological study of patient experiences. The purpose of this study was
to investigate how individuals navigate CBT-I protocols independently following a brief
workshop, representing the first tier in a Stepped-Care framework (Manber et al., 2015;
Okun & Glidewell, 2023). While quantitative data identifies who is more likely to drop out
of self-guided care (Cheng et al., 2019), this research explored the why behind those
challenges, specifically focusing on how the environment influences adherence.

Using Interpretative Phenomenological Analysis (IPA; Smith et al., 2022), semi-
structured interviews were conducted with nine participants who had recently attended a
4-hour instructional workshop. This idiographic approach allowed for an in-depth
examination of the meaning-making and interpretative processes involved in
implementing behavioral sleep changes at home. The study identified a significant

negotiation between CBT-I protocols and the environmental and social realities of the
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household. Primary barriers included environmental mismatches, such as attempting
stimulus control in small homes with active children or multi-purpose bedrooms.
Participants also described a high cognitive burden, described in the results as the
anxiety of accuracy, where the fear of failing the protocol created counterproductive
performance stress. These findings suggest that for some, the home environment is
fundamentally incompatible with the assumptions of the CBT-I protocol, and that
implementation as usual may not fully account for these barriers. Participants described
having a hard time without explicit professional guidance to help them modify the
intervention based on their specific needs.

This study centered the voices of those attempting to implement self-guided
CBT-I and explored what this experience was like for them. By highlighting how
environmental stressors, like crowded housing and caregiver responsibilities, impede
standard protocols, this research advocates for an environment-informed social work
perspective. Understanding these successes and struggles allows for the development
of more equitable and flexible protocols that accommodate the real-world contexts of
complex households.

Conclusion

Collectively, the three studies in this dissertation offer a multi-dimensional
exploration of access to CBT-I, responding to key gaps in evidence and public health
implementation. By integrating quantitative and qualitative methodologies, these studies
address the impact of CBT-I across diverse comorbidity groups but also the structural

and experiential realities that shape an individual's ability to engage with treatment.
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The importance of this research lies in its potential to move the field of behavioral
sleep medicine toward structural justice. While clinical efficacy is well-established, it is
insufficient if the gold standard of care remains a luxury inaccessible to those most
burdened by sleep disparities. By presenting the collective findings from a thematic
mapping of the field, a longitudinal analysis of CBT-I with real-world patients with clinical
complexity, and an interpretative study of lived experience, this dissertation lays the
groundwork for more equitable and scalable models of insomnia care. Ultimately, this
work can support advocacy efforts to ensure treatment is determined by patient need
rather than socioeconomic status or geographic location, ensuring that restorative sleep
becomes an attainable reality for all. Future policy, research, and practice efforts can
build on this foundation to close the access gap and ensure that effective sleep
treatments are available, affordable, and acceptable for all populations, especially those

most at risk of being left behind.
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CHAPTER 2: STUDY 1

A BIBLIOMETRIC AND THEMATIC ANALYSIS OF COGNITIVE BEHAVIORAL
THERAPY FOR INSOMNIA ACCESS AND IMPLEMENTATION RESEARCH (2010—-

2026)

Restorative sleep is a fundamental pillar of health, facilitating essential biological
healing and psychological regulation (Hirshkowitz et al., 2015). When sleep is
compromised, the consequences are compounding, increasing the risk for
cardiovascular disease, stroke, and the exacerbation of debilitating mental health
conditions such as mood and anxiety disorders (Freeman et al., 2020; Grandner et al.,
2023; Hoevenaar-Blom et al., 2011). In the United States alone, chronic sleep problems
affect over 70 million individuals (Medic et al., 2017), with approximately 30% of adults
experiencing insomnia at some point in their lives (Holder & Narula, 2022).

Despite the prevalence of these disturbances, the burden of insomnia is not
distributed equally. Research consistently demonstrates that lower socioeconomic
status (SES) is associated with shorter sleep duration and poorer sleep quality (Saini et
al., 2021). Furthermore, environmental irritants and neighborhood factors, including
noise, light, temperature, and not feeling safe (Johnson et al., 2018), predict a
significantly higher risk for shorter and lower-quality sleep. These disparities highlight
that sleep is not merely an individual biological process but is deeply embedded within a

socio-ecological context (Grandner, 2019).
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To address insomnia as a public health crisis, major medical and psychological
governing bodies have issued explicit mandates. The American College of Physicians
(ACP; Qaseem et al., 2016) and the World Sleep Society (WSS; Morin et al., 2023)
identify multicomponent Cognitive Behavioral Therapy for Insomnia (CBT-I) as the first-
line treatment for chronic insomnia disorder. This "gold standard" recommendation
applies to all adults, regardless of comorbid psychiatric or medical conditions (Morin et
al., 2023). However, a stark efficacy-to-implementation gap persists. While CBT-| is the
gold standard of insomnia care, it is accessed by only a small minority of those who
need it, typically those who can afford to pay out of pocket (Natsky et al., 2020;
Sweetman et al., 2025).

Recent large-scale analyses of primary care records in England reveal that only
1.7% of patients with insomnia receive a referral for CBT-I (Waterman et al., 2025). In
the United States, this gap is even more pronounced within major systems like the
Veterans Health Administration, where as few as 0.2% of eligible patients accessed
recommended behavioral care (Pfeiffer et al., 2023). In practice, sleep medications
remain the dominant therapeutic modality despite the clear clinical superiority and
patient preference for behavioral interventions (Baglioni et al., 2020; Sun et al., 2021,
Swierzbiolek et al., 2024 ). Key reasons for this include limited provider awareness of
CBT-I (Sun et al., 2021) and limited CBT-I clinicians to refer patients to (Thomas et al.,
2016; Vargas, 2023).

The root of this implementation crisis lies in a long-standing professional
bottleneck, with the prevalence of insomnia outpacing the supply of providers

(Goldschmied & Gehrman, 2025). To provide a comprehensive longitudinal mapping of
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this crisis, this analysis reviews the literature beginning in 2010. In 2010, the Society of
Behavioral Sleep Medicine (SBSM) was established to further professionalize the field
of Behavioral Sleep Medicine (BSM), an important step for widespread acceptance and
dissemination of CBT-l. However, a consensus vote by BSM professionals at the time
(McCrae et al., 2010; Taylor et al., 2010) established the "Gold Standard," which
included the type of providers they felt should deliver interventions, putting an emphasis
on BSM certifications to ensure treatment fidelity. While successful in proving BSM as a
rigorous science, this vote may have set the stage for the current availability crisis the
field is facing today.

Six years later, the 2016 ACP mandated CBT-I as the first line of treatment for
insomnia, and a fierce debate has emerged regarding the expansion of this workforce.
On one extreme, proponents argue that CBT-I is a clinical competency that can be
delivered by a wide range of licensed providers, including social workers and nurses, to
meet population demand (Espie, 2025). Conversely, others argue that the evidence for
non-specialist delivery is limited, and that diluting the provider pool risks compromising
treatment outcomes (McCrae et al., 2025). This tension between availability (expanding
the workforce) and acceptability (maintaining specialist standards) defines the modern
landscape of insomnia care.

The shift toward innovative delivery models intensified with the COVID-19
pandemic and the subsequent telehealth surge (Cheng et al., 2022; Owens et al.,
2021). Consistent with this trend, a primary area of growth in CBT-I has been in digital
delivery (Xin et al., 2022). While rigorous equivalence testing has established that

electronically delivered CBT-I can produce outcomes effectively the same as in-person
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treatment (Knutzen et al., 2024), digital tools are not a universal solution. Concerns
remain regarding the lack of "Gold Standard" (face-to-face) comparison groups in digital
trials (Grolig et al., 2025), a limited understanding of the treatment fidelity of digital
applications (Kakazu et al., 2025; Yu et al., 2019), and significantly lower treatment
completion rates in fully automated programs (58.4%) compared to in-person formats
(83.8%) (Takano et al., 2025).

To systematically evaluate the evolution of these barriers and solutions, two
complimentary frameworks are applied. The Theory of Access to Care (TAC) outlines
the interface between health systems and patients through five dimensions
(Penchansky & Thomas, 1981). Applying this framework to CBT-I reveals critical
challenges, including a shortage of trained providers (Germain et al., 2024) — Availability
— and geographical, transportation, and telehealth barriers (Cui & Fiske, 2020; Thomas
et al., 2016) — Accessibility. While the field is exploring less intensive modalities via the
stepped-care model (Manber et al., 2023) — Accommodation — the financial burden of
care remains poorly defined (Natsky et al., 2020) — Affordability — and individual beliefs
and cultural considerations continue to dictate treatment engagement (Pchelina et al.,
2023) — Acceptability.

To understand where these dimensions manifest, the Socio-Ecological Model
(SEM) situates these factors across multiple levels of influence. While originally
conceptualized by Bronfenbrenner (1974), this study utilizes Grandner’s (2019) sleep-
specific framework to categorize research across three targeted levels: Individual
(patient-level dynamics and outcomes), Organizational (healthcare systems and clinical

environments), and Policy (societal mandates and clinical governance). This
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streamlined conceptualization is particularly suited for implementation research, as it
distinguishes between the individual, institutional, and structural drivers of care. By
locating TAC dimensions within these SEM levels, this study provides the lenses
necessary to map the thematic distribution of research and identify which systemic
layers are being addressed and which remain neglected.
Current Study

There is a pressing need to move beyond narrative summaries toward a
quantitative mapping of the literature. Scholars are increasingly adopting bibliometric
techniques to provide a systematic and quantitative categorization of academic
literature (Casadei et al., 2023). By utilizing statistical analyses of published work,
bibliometrics allows for a rigorous assessment of research trends and the underlying
patterns that define a field’s development (Gutiérrez-Salcedo et al., 2018). This
quantitative methodology is critical for identifying how a research area matures and
where significant gaps in the scientific landscape persist. While previous bibliometric
work has identified a global increase in CBT-| publications (Xin et al., 2022) and
explored specific areas like cancer-related insomnia (Chen et al., 2025), a systematic
mapping of the literature through the lens of equitable access remains a critical gap.
This study aims to fill that gap by providing a bibliometric and thematic analysis of CBT-I
access and implementation research from 2010 to 2026. This sixteen-year window
captures the pre-guideline baseline, the 2016 policy pivot, and the post-COVID digital
surge, allowing for a rigorous evaluation of how the field is, or is not, moving toward true

sleep equity.
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Research Questions

By utilizing the Theory of Access to Care (Penchansky & Thomas, 1981) and the
Socio-Ecological Model (Bronfenbrenner, 1974; Grandner, 2019) as guiding theoretical
frameworks, this study will analyze existing scientific research to identify where the field
has succeeded, and which dimensions of access are the least represented in current
literature. This study is guided by the following research questions:

1. How has the landscape of CBT-| access research evolved since 2010 when
analyzed through the Theory of Access to Care (TAC) and the Socio-Ecological
Model (SEM)?
2. Which dimensions of access (TAC) and levels of the SEM are most/least
represented in current literature?
Methods

To achieve a systematic and reproducible mapping of the CBT-| access
landscape, this study employed a bibliometric and thematic workflow. This process
involved a structured search strategy, a rigorous two-phase screening process, and a
novel dual-framework coding scheme.
Search Strategy and PRISMA Protocol

A structured search was developed in consultation with an evidence synthesis
librarian, adapting the PRISMA 2020 (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines (Rethlefsen et al., 2021) for transparent
reporting of search and selection. Three primary databases were selected to capture
the multidisciplinary nature of the field: PubMed from the National Center for

Biotechnology Information (NCBI) for biomedical and clinical research, PsycINFO from
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EBSCO (behavioral and psychological), and CINAHL from EBSCO (nursing and allied
health).

The search strategy was operationalized using a multi-dimensional Boolean
approach (Alharbi & Stevenson, 2020). This approach utilizes logical operators,
specifically OR to broaden the search within a single dimension (e.g., "Cost" OR
"Insurance") and AND to ensure the intersection of the two core frameworks (e.g.,
"CBT-I" AND "Affordability"), ensuring that each dimension of the TAC was represented
by both broad primary keywords and specific technical descriptors (see Table 2.1). Date
limits were applied from January 1, 2010 to the date of the search, February 16, 2026.

The final search expression can be found in Appendix A.

Table 2.1

Multi-Dimensional Boolean Search Strategy

Access Primary Secondary/Technical Keywords

Dimension Keywords

Affordability Cost, Price, Reimbursement rates, Medicaid, Medicare,
Insurance Private pay, Self-pay, Payment parity, Financial
coverage, Out-of- barriers, Socioeconomic status (SES)
pocket

Availability Provider density, Waitlists, Training programs, Non-physician
Specialist providers, Clinical Social Workers, Primary care
shortage, integration, Workforce development
Workforce

Accessibility Geospatial Geospatial distribution, GIS mapping, Travel

distribution, Rural burden, Distance to care, Telehealth,
health, Telehealth Telemedicine, Remote delivery, State licensure,
Interstate compacts
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Access Primary Secondary/Technical Keywords
Dimension Keywords

Accommodation Treatment format, Brief behavioral treatment (BBTI), Digital CBT-I

Protocol (dCBT-I), Group therapy, Home implementation,
complexity, Self-guided, Stepped-care model, Modification
Modification

Acceptability & Treatment Patient expectations, Provider perceptions,

Language preferences, Patient perceptions, Qualitative, Lived
Adherence, experience, Attrition, Cultural adaptation,
Beliefs, Attitudes, Language, Linguistic diversity, LEP, Translation,
Language Interpreter, Language concordance, Bilingual,

Cross-cultural communication

The initial database search was supplemented by forward and backward citation
chasing using the CitationChaser tool (Haddaway et al., 2022). This allowed for the
identification of foundational papers and the most recent 2025-2026 publications that
may not yet have been fully indexed with metadata.

Data Extraction and Cleaning

Zotero was used to manage, identify, and merge duplicate records. Metadata
were then exported from Zotero in a .csv format and converted to Excel for a structured
database for thematic mapping and statistical synthesis. Data cleaning and analyses
were performed using R (Version 4.5.2; R Core Team, 2025). In addition to standard
metadata, custom fields were extracted for each record: Target Population, Treatment
Modality, and Study Type.

Inclusion and Exclusion Criteria
Articles were screened for inclusion based on their relevance to the

implementation of, or access to, Cognitive Behavioral Therapy for Insomnia (CBT-I).
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Studies were included if they explicitly addressed CBT-I or its brief variants (e.g.,
BBTI) and focused on at least one dimension of the Theory of Access to Care (TAC).
Review articles were included to capture the evolution of expert consensus.

Studies were excluded if they focused solely on prevalence/epidemiology without
a treatment component; focused strictly on efficacy (unless the study involved digital
delivery or intentionally diverse/comorbid populations); or were limited to study
protocols, commentaries, or instrument validation without clinical implementation data.

The resulting literature was documented in Figure 2.1 following the PRISMA
2020 standard (Page et al., 2021) resulting in a final analytical sample of N=554 articles.

Figure 2.1
PRISMA Flow Diagram

Identification of studies via databases and registers

Records identified from

§ databases (n = 1013):
-1 PsychINFO (n = 415) Records removed before
CINAHL (n = 208) »| Screening:
g PubMed (n = 390) Duplicate records removed (n
é Records identified from other =307)
methods:

CitationChaser (n = 70)

Records (abstracts) excluded
y (n=222)

§ Records (abstracts) screened Dot a4 (=110
el
b

~776 L > Protocol only (n = 54)
(n= ) Commentary or Correction (n
=26)
Efficacy (n= 18)
Conference Abstract (n=7)
— Book Chapter (n = 6)

Studies included in review
(n =554)

Included
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The Coding Phase: A Dual-Framework Approach

The core of the thematic analysis involved a manual coding of all 776 reviewed
article abstracts, ending in a sample of 554 relevant articles. Each article was analyzed
through two theoretical lenses, TAC and SEM. Primary coding was based on abstract
review, with full-paper review conducted when the abstract provided insufficient detalil
regarding the research's implementation context.
Theory of Access to Care (TAC) Dimensions

Consistent with the multidimensional framework of access to care (Penchansky &
Thomas, 1981), articles were categorized by their primary and secondary access focus
using the following dimensions:

e Acceptability: Focused on the fit between the intervention and the participants,
including patient and provider perceptions, applied unmodified treatment to
different groups (like comorbidities), treatment satisfaction, treatment outcomes,
cultural appropriateness, and willingness to engage in CBT-I. This category was
modified to include language.

« Accommodation: Included research on the logistical organization of treatment,
such as delivery modalities (e.g., digital, group, shortened or modified for
population), appointment flexibility, and how the treatment was packaged to fit
the participant’s life.

« Availability: Focused on the existence and volume of resources, including the
number of trained CBT-I providers, the presence of specialized sleep clinics,
workforce training in CBT-I, and the adequacy of the workforce to meet

population demand.
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« Affordability: Focused on the economic costs of care, including out-of-pocket
expenses for patients, insurance reimbursement rates, and the broader financial
sustainability of implementing CBT-I programs.

e Accessibility: Included research on geographic and physical barriers, such as
travel distance to clinics, transportation requirements, and the spatial distribution
of care relative to the patient’s location; also included telehealth delivery and
reach.

To capture the multi-dimensional nature of access barriers, each study was
coded for a Primary TAC Dimension and, where applicable, a Secondary TAC
Dimension. The Primary Dimension represents the central access barrier or solution
addressed (e.g., the development of a digital platform was coded as "Accommodation").
If a study explicitly addressed a secondary intersection, such as adapting that digital
platform specifically for diverse populations, a Secondary Dimension of “Acceptability”
was assigned. This dual-coding approach facilitates a more granular analysis,
identifying not only which individual dimensions are neglected but also where the
intersections between dimensions remain under-researched.

Socio-Ecological Model (SEM) Levels

Consistent with the conceptualization by Grandner (2019), which includes only 3
levels, articles were further categorized by their socio-ecological level of influence:

« Individual: Focused on patient-level factors, interpersonal dynamics, and clinical
outcomes.

« Organizational: Included research within healthcare systems, universities,

workplaces, professional training programs, and neighborhood-level factors.
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« Policy: Focused on the societal level, including policy advocacy, global
mandates (e.g., WSS, ACP), national treatment recommendations, and
professional position statements regarding clinical governance.
Justification for the Integrated Framework

By locating TAC Dimensions within SEM Levels, this study creates a
multidimensional map of the literature. While the TAC classifies the nature of the access
barrier, the SEM identifies the location of the intervention or research. This integrated
framework offers higher precision than a narrative review, providing a clear path for
future research by highlighting which systemic layers (e.g., Policy) are failing to address
specific access dimensions (e.g., Affordability).
Data Analysis and Synthesis

The analysis followed a quantitative thematic mapping approach, where the
manually coded dimensions (TAC and SEM) were synthesized to identify research
trends and gaps. All statistical analyses and data visualizations were conducted using R
(Version 4.5.2; R Core Team, 2025). To ensure a reproducible and rigorous analysis,
the tidyverse suite of packages (Wickham et al., 2019) was utilized for data cleaning,
string standardization, and the transformation of the categorical coding into a
consolidated analytical dataset. Descriptive statistics were generated to evaluate
performance metrics, specifically the annual scientific production and the distribution of
research across target populations and study types.

To visualize the landscape of the field, cross-tabulations between the TAC
dimensions and SEM levels were generated using ggplot2. This included the

development of a thematic heatmap (or evidence map; Li et al., 2025) to identify
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saturation points, where research is heavily concentrated, and areas where access
barriers remain under-researched. By utilizing a manual coding process integrated with
R-based visualization, this study provides a high-precision map of the current CBT-I
access literature that traditional automated bibliometric software might overlook.
Results

Study Selection and Publication Trend

The systematic search across PubMed, PsycINFO, and CINAHL yielded a final
sample of 554 peer-reviewed articles meeting the inclusion criteria (see Figure 2.1 for
PRISMA flow diagram). A full list of included articles with thematic codes can be found
in Appendix B. The included studies spanned from 2010 to early 2026, demonstrating a
significant and accelerating interest in CBT-l access and implementation. While the first
five years of the study period (2010-2014) averaged only 10.4 publications per year, the
most recent full year of data (2025) reached a peak of 89 publications, representing a
nearly ninefold increase in annual research output over 15 years. Figure 2.2 shows a
steady increase in articles on CBT-I with an access or implementation component.

Figure 2.2
CBT-I Access Publication Trends (2010 — 2025)

Number of Articles
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Note. n = 537.
Study Characteristics

The demographic and methodological landscape of the included literature is
summarized in Figure 2.3. Research was primarily centered on General Insomnia
populations (n = 277; 50.0%), followed by individuals with medical or psychiatric
comorbidities (n = 71; 12.8%) and studies focused on providers and trainees (n = 55;
9.9%). In contrast, clinical groups such as older adults (n = 25; 4.5%), college students
(n =21; 3.8%), and primary care patients (n = 17; 3.1%), were significantly less
represented. Notably, there was a profound scarcity of research focusing on populations
traditionally marginalized by the healthcare system, with only a small minority of studies
explicitly focused on low-SES groups, rural communities, or racially diverse populations.
Specifically, only 24 studies (4.3%) focused on race, geography, or income as a primary
population characteristic, with specific groups like Black women, rural residents, and
low-income community members appearing in fewer than 5 studies each.

Regarding treatment delivery, Digital and Self-Help modalities were the most
frequent (n = 146; 26.4%), followed by modified or integrated CBT-I protocols (n = 126;
22.7%) and stakeholder-focused research (n = 101; 18.2%). While standard in-person
delivery accounted for 16.8% of the sample (n = 93), newer remote formats like
telehealth remained a small discrete category (n = 19; 3.4%). Methodologically, the field
was dominated by Trial and Experimental designs (n = 242; 43.7%) and evidence
syntheses (n = 127; 22.9%). Qualitative (n = 60; 10.8%) and mixed-methods

approaches (n = 27; 4.9%) were utilized less frequently, and research focusing on the
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economic sustainability of access, specifically Cost Analysis, represented only 4.0% of
the total sample (n = 22).
Figure 2.3

Breakdown of Study Characteristics

Study Characteristics

Population Modality Study Type

Breakdown of Articles by Access Dimension

The thematic analysis of access dimensions exhibited a clear lack of balance,
revealing a heavy skew toward patient outcomes and intervention delivery. As shown in
Table 2.2, Acceptability (n = 277; 50.0%) and Accommodation (n = 153; 27.6%)
accounted for over three quarters of the entire 15-year research sample. In contrast,
dimensions traditionally associated with structural health equity, Affordability (n = 27;
4.9%) and Accessibility (n = 22; 4.0%), were the least represented. Availability, the
amount of providers or programs, was the primary focus of 75 studies (13.5%). Table
2.2 provides a breakdown of these percentages by access dimension.

Table 2.2
Distribution of Included Studies by TAC Dimension
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TAC Dimension Total (n) Percentage (%)

Acceptability 277 50.0%
Accommodation 153 27.6%
Availability 75 13.5%
Affordability 27 4.9%
Accessibility 22 4.0%
Note. N = 554.

Overlap in Access Dimensions

Of the 554 included articles, nearly half (n = 263; 47.5%) were identified as
multidimensional, meaning they addressed at least two distinct TAC dimensions. The
strongest relationship in the literature set is between Acceptability and Accommodation,
with nearly 25% of the total sample (n = 136) focusing on this specific intersection. An
example of how these dimensions overlap would be a study testing the Acceptability of
digital CBT-I (Accommodation) for people with depression (e.g., Bai et al., 2024). Other
co-occurrences were found between Availability and Acceptability (n = 38; 6.9%),
reflecting research that addresses both the presence of CBT-I providers and the
patient's willingness to engage with them. Notable examples include Bini et al. (2025)
and Germain et al. (2024). Conversely, there was very little overlap between
Affordability and any other dimension (n = 7; 1.3%), reinforcing the absence of
economic barriers from the broader implementation discourse, with some important

exceptions (Dietch, 2024; Vohra et al., 2025).

74



Publication Trend by Access Dimensions

While research related to access and implementation of CBT-I has greatly
increased over the past decade (from 7 studies annually in 2010 to 89 in 2025), the
growth is almost entirely driven by dimensions of Acceptability and Accommodation
(see Figure 2.4). The increase in research on Acceptability represented effectiveness
studies in real-world samples and testing the intervention without modifications in
diverse comorbidity groups. Notably, the focus on Accommodation (logistical fit) saw a
distinct upward trajectory beginning in 2020 (n = 11), more than tripling to 36 annual
publications by 2025. This trend aligns with the increased investigation of digital CBT-I
platforms and self-guided delivery models during this period. In contrast, research
focused on Affordability remained limited; despite the field’s overall expansion, annual
publications primarily addressing the financial costs of care never reached double digits
in any year of the 15-year sample. These trends suggest that while the field has worked
to scale the logistical delivery of CBT-I, research addressing the economic and

structural barriers to treatment has not kept pace with the overall volume of literature.
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Figure 2.4

CBT-I Access Trends by TAC Primary Dimension (2010 — 2025)

30

Number of Articles
=

2010 2012 2014 2016 2018 2020 2022 2024
Year of Publication

TAC Dimension =@= Acceptability Accessibility =@= Accommodation =@= Affordability =@= Availability

Note. n = 537.
Breakdown of Articles by Socio-Ecological Level

The application of the SEM revealed that CBT-| access research remains
overwhelmingly focused on the micro-level. As depicted in Table 2.3, over half of
included studies (n = 306, 55.2%) targeted the Individual level, focusing on patient-
specific outcomes, adherence, and personal beliefs. The Organizational level (n = 130,
23.5%) addressed how clinics and healthcare systems integrate CBT-I (e.g., Karlin et
al., 2024). The Policy level (n = 118, 21.3%) was the least represented, typically
appearing in the form of clinical guidelines and treatment recommendations (Edinger,

2021; Muench, 2022; Scott et al., 2025), rather than active implementation strategies for
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marginalized populations, with some notable exceptions (Davidson, 2025; Schotland,
2024; Vargas, 2023).
Table 2.3

Distribution of Included Studies by SEM Level

Count Percentage

SEM Level (n) (%)
Individual 306 55.2%
Organizational 130 23.5%
Policy 118 21.3%
Note. N = 554.

Breakdown of Articles by Integrated Framework: TAC and SEM Overlap
The primary finding of this thematic analysis is the concentrated saturation of
research at the intersection of Individual-level SEM and Acceptability-focused TAC (see

Figures 2.5 and 2.6).
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Figure 2.5 Figure 2.6
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As shown in Figures 2.5 and 2.6, research is heavily skewed toward individual
perceptions/outcomes for Acceptability (n = 203, 36.6%) and Accommodation (n = 91,
16.4%). There was only 1 study of individual experiences of provider Availability (n = 1;
0.2%) (e.g., Bai & Yin, 2024), who studied the outcome of nurse-led CBT-I. Studies on
Affordability at the Individual level (n = 3; 0.5%) (Hollenbeak et al., 2024; McCrae et al.,
2014; Savard et al., 2021), and Accessibility (n = 8; 1.4%) (e.g., Cheung et al., 2014;
Laurel Franklin et al., 2018; Moloney et al., 2020) are extremely limited.

There is less representation of CBT-| access literature overall on Organizational
SEM levels. The intersection of Affordability (n = 6; 1.1%) and Accessibility (n = 7,
1.3%) is especially low at the Organizational level. Some notable examples of
Affordability at the organizational level include research on improving insomnia
symptoms of hospital employees by offering a free sleep intervention (Smith & Wallace,
2016) and examining workplace productivity by offering digital CBT-I interventions to
employees (Kjorstad et al., 2022; Zettor et al., 2025). All 7 studies on Accessibility at the

organizational level focused on Telehealth delivery of CBT-I and how healthcare
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systems like the Veterans Health Administration (Arizmendi et al., 2023) and cancer
centers (McCarthy et al., 2018) can better reach rural populations.

While 21% (n = 118) of included studies are at the Policy level, the majority of
these are focused on Acceptability (n = 38; 6.9%) and Accommodation (n = 26; 4.7%),
like clinical guidelines for treatment recommendations (Muench et al., 2022; Scott et al.,
2025) or Availability (n = 29; 5.2%), often mandates for training providers (Boerner et
al., 2014; Taylor et al., 2021; Wolfson & Germain, 2019; Zhou et al., 2020). Policy-level
Accessibility (n = 7), addressing who can get to care from a societal level, remains a
major gap at only 1.3%, with some notable exceptions (e.g., Thomas et al., 2016; Vohra
et al., 2025). Studies on Policy-level Affordability (n = 18; 3.2%) analyzed the economic
impact of CBT-I from a societal, public health, or policy-making perspective, most often
focusing on cost-effectiveness (e.g., Baka et al., 2022; Natsky et al., 2020; Tsiachristas
et al., 2018; You et al., 2022), with some studies on healthcare resource utilization (e.g.,
Forma et al., 2022), and some tying economic evaluations as a means of advocating for
greater reach (Jacobsen et al., 2019; Wickwire et al., 2015).

Discussion

The present bibliometric and thematic analysis of 554 articles reveals a field in a
state of rapid, yet unequal, maturation. While the volume of CBT-| access and
implementation research has seen a nearly ninefold increase since 2010, this growth
has been primarily concentrated at the individual level of influence. This targeted Micro-
focus has facilitated significant clinical advancements, including the robust validation of
modified protocols for complex comorbid populations and the rapid scaling of digital

delivery systems that have modernized the patient experience. However, this thematic
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concentration creates a Micro-level bias that prioritizes the refinement of the
intervention for those already within the healthcare system, while structurally neglecting
the foundational barriers of affordability and geographic accessibility that define the
experience of marginalized populations.

Digital Delivery and The Equity Gap

A primary finding of this study is the distinct upward trajectory of research
focused on Accommodation, specifically the surge in digital and self-guided CBT-I
following 2020. While proponents of digital health often argue that technology improves
access by removing the need for in-person visits, the data suggest a more complicated
reality, where technological reach is often hindered by individual-level barriers to
engagement (Blom et al., 2016).

Researchers are increasingly utilizing these models to bypass limited specialist
Availability, yet the field rarely evaluates whether this digital pivot successfully serves
the populations it intends to reach, such as rural or low-SES communities (Schotland et
al., 2024). Furthermore, the stagnation of Affordability research indicates that reach is
being defined by logistical convenience rather than economic justice.

As the field pivots toward app-based and automated platforms to solve specialist
shortages, it risks reinforcing existing sleep health disparities if it does not
simultaneously address the hidden costs of care, like stable internet connection, a
reliable phone, and the cost of the applications themselves. Despite the increase in
delivery formats, there remains limited information about whether these changes
accomplish the goal of increasing access for target groups like low-SES populations.

Although there are notable exceptions (Chow et al., 2019), most research has yet to
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include follow-up studies on the actual use of digital delivery by the marginalized groups
they claim to target. By focusing on how the intervention is packaged rather than how it
is funded or utilized by those with the least resources, scholars continue to default to
patients with sufficient resources (Schotland et al., 2024).

The Socio-Ecological Access Desert

When viewed through the integrated TAC-SEM framework, the literature exhibits
a profound Access Desert at the intersection of Policy-level influence and structural
access dimensions (Affordability and Accessibility). Over half of the research (55.2%)
remains focused at the Individual level, targeting patient-specific outcomes and
personal beliefs. While individual-level efficacy is vital, it is insufficient for achieving
population-level sleep equity.

The finding that Policy-level Accessibility accounts for only 1.3% of the literature
is particularly striking. This suggests that the Policy level of the SEM (Grandner, 2019)
is largely utilized for issuing top-down clinical guidelines (Acceptability or
Accommodation) or training providers (Availability) rather than addressing the structural
barriers of care distribution. For CBT-| to become a standard of care for low-SES and
rural populations, the research must move beyond individual adherence toward policy-
level advocacy, including insurance reimbursements.

In terms of Affordability, while existing research has focused on the broad return
on investment of CBT-I (Wickwire et al., 2015), there is a critical disconnect between
societal cost-savings and clinician-level reimbursement rates, which have not kept pace
with provider fees (Schotland et al., 2024). This insurance reimbursement problem is

reflected in healthcare utilization, with researchers finding that even within covered
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populations like Medicare beneficiaries, only a small fraction (16.4%) received CBT-I
(Wickwire et al., 2020). When reimbursement rates do not match necessary fees for
services, providers are often disincentivized from accepting insurance, creating an
artificial ceiling on treatment Availability. Future research must therefore move toward
evaluating the economic sustainability of these specific payment models to ensure that
first-line recommendations do not remain structurally inaccessible to low-SES and rural
populations.
Limited Representation of Marginalized Populations

The most concerning finding for the pursuit of sleep equity is the profound
scarcity of research focusing on populations traditionally marginalized by the healthcare
system. While "General Insomnia" served as the default population for 50% of the
sample, only 4.3% of all studies focused on race, geography (rurality), or socioeconomic
status as a primary characteristic. This lack of focus suggests a systemic omission.
When research defaults to a neutral population without accounting for the environmental
irritants, neighborhood noise, or financial stress associated with low-SES environments,
it implicitly assumes a privileged sleep environment (Billings et al., 2020; Grandner,
2019). This is not merely a scientific gap; it is a social justice issue. By failing to study
the implementation of CBT-I in the contexts where sleep is most vulnerable, the field
inadvertently develops interventions that are functionally inaccessible to those who
need them most.
Limitations

Several limitations must be noted. First, the search was limited to English-

indexed databases and likely excludes "gray literature" or community-based reports that
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may address affordability without reaching academic publication. The categorization of
a "Primary TAC Dimension" required interpretive judgment. While many studies are
multidimensional, selecting a primary code may oversimplify complex access barriers.
Finally, this review focused on the presence of research rather than the quality of
outcomes; a high volume of studies in the "Individual-Acceptability" category does not
guarantee those studies successfully solved the access issues they addressed.

Additionally, this review did not systematically address the interpersonal level of
SEM, where some exciting research is emerging. There is a promising trend toward
dyadic and partner-assisted interventions (Ellis et al., 2023; Lalor et al., 2026; Song et
al., 2024). By including partners or family caregivers, researchers are beginning to
address the interpersonal, offering a way to mitigate environmental disruptions in low-
SES households. Future research should explore how these interpersonal supports can
be leveraged specifically in rural or isolated environments where traditional specialist
availability remains low.
Recommendations for Future Research

The data from this 15-year analysis show that while the field has moved into
translation (via digital and integrated delivery), it has not yet reached structural justice.
Future research must prioritize economic and affordability questions, searching for a
better understanding regarding the cost of treatment and reimbursement outcomes.

Furthermore, research must move beyond the assumption that digital and
telehealth delivery automatically equates to increased Accessibility for rural and
underserved populations. Future studies should investigate the dissemination of CBT-I

applications and telehealth platforms within rural healthcare ecosystems. It remains
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unclear whether rural healthcare workers are recommending these digital tools or
actively utilizing telehealth to provide behavioral sleep medicine within their specific
clinical contexts. Investigating the provider-to-patient pipeline in rural areas is essential
to determine if these technological solutions are being implemented by frontline workers
or if they remain siloed within academic and urban centers.

Conclusion

This 15-year thematic analysis of 554 articles demonstrates that while the
research landscape for CBT-I access and implementation has expanded nearly
ninefold, this growth has been fundamentally asymmetrical. The field has successfully
navigated a technological pivot toward digital and self-guided delivery
(Accommodation), yet it remains conceptually tethered to the individual level of the
socio-ecological model. The persistent Access Deserts identified at the intersection of
Policy-level influence and structural dimensions, especially Affordability and
Accessibility, suggest that the current implementation agenda is optimized for logistical
convenience rather than systemic equity.

To move beyond this, future research must evolve from evaluating the feasibility
of new delivery formats to investigating implementation, the actual dissemination and
utilization of these tools within rural and low-SES healthcare ecosystems. Scholars and
policymakers must prioritize economic transparency, workforce distribution, and the
mitigation of environmental sleep disruptors to ensure that the "Gold Standard" of
insomnia treatment does not remain a luxury. By transitioning the research agenda from

implementation convenience to structural justice, the field can finally fulfill the promise of
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a paradigm shift that makes restorative sleep an attainable reality for all populations,

regardless of geography or socioeconomic status.

85



REFERENCES

Alharbi, A., & Stevenson, M. (2020). Refining Boolean queries to identify relevant
studies for systematic review updates. Journal of the American Medical
Informatics Association, 27(11), 1658—1666.

Arizmendi, B. J., Gress-Smith, J. L., Krieg, C., & Waddell, J. (2023). Adapting Group
CBT-I for Telehealth-to-Home With Military Veterans in Primary Care. Journal of
Primary Care & Community Health, 1-7. CINAHL (161227799).
https://doi.org/10.1177/21501319221143722

Baglioni, C., Altena, E., Bjorvatn, B., Blom, K., Bothelius, K., Devoto, A., Espie, C. A,,
Frase, L., Gavriloff, D., Tuuliki, H., Hoflehner, A., Hogl, B., Holzinger, B.,
Jarnefelt, H., Jerneldv, S., Johann, A. F., Lombardo, C., Nissen, C., Palagini, L.,
... Riemann, D. (2020). The European Academy for Cognitive Behavioural
Therapy for Insomnia: An initiative of the European Insomnia Network to promote
implementation and dissemination of treatment. Journal of Sleep Research,
29(2). APA Psyclinfo (2019-79851-001). https://doi.org/10.1111/jsr.12967

Bai, N., Cao, J., Zhang, H., Liu, X., & Yin, M. (2024). Digital cognitive behavioural
therapy for patients with insomnia and depression: A systematic review and
meta-analysis. Journal of Psychiatric & Mental Health Nursing (John Wiley &
Sons, Inc.), 31(4), 654—-667. CINAHL (178211586).
https://doi.org/10.1111/jpm.13024

Bai, N., & Yin, M. (2024). Enhancing sleep and mood in depressed adolescents: A

randomized trial on nurse-led digital cognitive behavioral therapy for insomnia.

86



Sleep Medicine, 124, 627-636. APA Psyclinfo (2025-62092-079).
https://doi.org/10.1016/j.sleep.2024.10.030

Baka, A., van der Zweerde, T., Lancee, J., Bosmans, J. E., & van Straten, A. (2022).
Cost-effectiveness of guided internet-delivered cognitive behavioral therapy in
comparison with care-as-usual for patients with insomnia in general practice.
Behavioral Sleep Medicine, 20(2), 188-203. APA Psyclnfo (2021-32007-001).
https://doi.org/10.1080/15402002.2021.1901708

Billings, M. E., Hale, L., & Johnson, D. A. (2020). Physical and Social Environment
Relationship With Sleep Health and Disorders. Chest, 157(5), 1304—1312.
https://doi.org/10.1016/j.chest.2019.12.002

Bini, C., Backstrom, J., Arestedt, K., Jansson-Fréjmark, M., & Sandlund, C. (2025).
Patients’ experiences of group-delivered sleep restriction therapy in primary care:
A qualitative study undertaken alongside a randomized controlled trial. Sleep
Medicine, 136, 106822. https://doi.org/10.1016/j.sleep.2025.106822

Blom, K., Jerneldv, S., Lindefors, N., & Kaldo, V. (2016). Facilitating and hindering
factors in Internet-delivered treatment for insomnia and depression. Internet
Interventions, 4, 51-60. https://doi.org/10.1016/j.invent.2016.03.004

Boerner, K. E.; C., J. Aimée; Corkum, Penny. (2014). Core competencies for health
professionals’ training in pediatric behavioral sleep care: A Delphi study.
Behavioral Sleep Medicine, 13(4), 265-284.

https://doi.org/10.1080/15402002.2013.874348

87



Bronfenbrenner, U. (1974). Developmental Research, Public Policy, and the Ecology of
Childhood. Child Development, 45(1), 1-5. https://doi.org/10.1111/j.1467-
8624.1974.tb00552.x

Casadei, P., Bloom, M., Camerani, R., Masucci, M., Siepel, J., & Ospina, J. V. (2023).
Mapping the state of the art of creative cluster research: A bibliometric and
thematic analysis. European Planning Studies, 31(12), 2531-2551.
https://doi.org/10.1080/09654313.2022.2158722

Chen, L. W., Rulin; Feng, Xu; Zhao, Jinying; Wang, Fuchun; Zhou, Dan. (2025).
Bibliometric and visual analysis of cancer-related insomnia research from 2015 to
2025. Supportive Care in Cancer : Official Journal of the Multinational Association
of Supportive Care in Cancer, 33(11), 929-929. https://doi.org/10.1007/s00520-
025-09909-5

Cheng, P., Casement, M. D., Kalmbach, D. A., Cuamatzi Castelan, A., & Drake, C. L.
(2022). Self-efficacy in insomnia symptom management after digital CBT-I
mediates insomnia severity during the COVID-19 pandemic. Behavioral Sleep
Medicine, 20(5), 638-648. APA Psyclnfo (2021-85630-001).
https://doi.org/10.1080/15402002.2021.1976780

Cheung, J. M. Y., Bartlett, D. J., Armour, C. L., Glozier, N., & Saini, B. (2014). Insomnia
patients’ help-seeking experiences. Behavioral Sleep Medicine, 12(2), 106—122.
APA Psyclnfo (2014-04449-002). https://doi.org/10.1080/15402002.2013.764529

Chow, P. I.; G., Brian D. ;. Ingersoll, Karen S. ;. Thorndike, Frances P. ;. Shaffer, Kelly
M. ;. Camacho, Fabian; Perlis, Michael L. ;. Ritterband, Lee M. (2019). A

secondary analysis of the role of geography in engagement and outcomes in a

88



clinical trial of an efficacious Internet intervention for insomnia. Internet
Interventions, 18(NA), 100294-100294.
https://doi.org/10.1016/j.invent.2019.100294

Cui, R., & Fiske, A. (2020). Predictors of treatment attendance and adherence to
treatment recommendations among individuals receiving Cognitive Behavioral
Therapy for Insomnia. Cognitive Behaviour Therapy, 49(2), 113—-119. APA
PsyciInfo (2019-14966-001). https://doi.org/10.1080/16506073.2019.1586992

Davidson, J. R. G., David; Fretz, Katherine; Lynch, Stephanie; Watson, Shayna;
Desmarais, Erin; Sloan, Eileen P; Leung, Cynthia. (2025). Boosting access to
evidence-based insomnia care: Our experience with a stepped care approach in
Canada. Translational Behavioral Medicine, 15(1), NA-NA.
https://doi.org/10.1093/tbm/ibaf032

Dietch, J. R. B., Amanda C; Zhou, Eric S. (2024). Improve accessibility to evidence-
based treatment for insomnia disorder. Translational Behavioral Medicine, 14(5),
301-3083. https://doi.org/10.1093/tbm/ibae006

Edinger, J. D.; A., J. Todd; Bertisch, Suzanne M. ;. Carney, Colleen E. ;. Harrington,
John J.;. Lichstein, Kenneth L. ;. Sateia, Michael J. ;. Troxel, Wendy M. ;. Zhou,
Eric S. ;. Kazmi, Uzma; Heald, Jonathan L. ;. Martin, Jennifer L. (2021).
Behavioral and psychological treatments for chronic insomnia disorder in adults:
An American Academy of Sleep Medicine systematic review, meta-analysis, and
GRADE assessment. Journal of Clinical Sleep Medicine : JCSM : Official
Publication of the American Academy of Sleep Medicine, 17(2), 263—298.

https://doi.org/10.5664/jcsm.8988

89



Ellis, J. G., Meadows, R., Alfonso-Miller, P., & Bastien, C. H. (2023). Partner alliance to
enhance efficacy and adherence of CBT-I. Sleep Medicine Clinics, 18(1), 1-7.
APA Psyclnfo (2023-47033-004). https://doi.org/10.1016/j.jsmc.2022.09.005

Espie, C. A. G., Michael A; Drake, Christopher L. (2025). PRO: CBT-I for insomnia
treatment can be delivered by a range of healthcare providers. Sleep, 48(10),
NA-NA. https://doi.org/10.1093/sleep/zsaf124

Forma, F. K., Tyler G; Thorndike, Frances P; Xiong, Xiaorui; Baik, Rebecca; Velez,
Fulton F; Maricich, Yuri A; Malone, Daniel C. (2022). Real-World Evaluation of
Clinical Response and Long-Term Healthcare Resource Utilization Patterns
Following Treatment with a Digital Therapeutic for Chronic Insomnia.
ClinicoEconomics and Outcomes Research : CEOR, 14(NA), 537-546.
https://doi.org/10.2147/ceor.s368780

Freeman, D., Sheaves, B., Waite, F., Harvey, A. G., & Harrison, P. J. (2020). Sleep
disturbance and psychiatric disorders. The Lancet Psychiatry, 7(7), 628—637.
https://doi.org/10.1016/S2215-0366(20)30136-X

Germain, A., Wolfson, M., Klenczar, B., Brock, M. S., Hearn, H., O'Reilly, B., Blue Star,
J., & Mysliwiec, V. (2024). Survey of resources in behavioral sleep medicine
across the Department of Defense, Defense Health Agency. Military Medicine,
189(5-6), €1089-e1097. APA Psyclinfo (2025-20117-042).
https://doi.org/10.1093/milmed/usad409

Goldschmied, J., & Gehrman, P. R. (2025). CBT-I can be delivered by a range of

healthcare providers. Sleep: Journal of Sleep and Sleep Disorders Research,

90



48(10), 1-3. APA Psyclinfo (2027-04029-019).
https://doi.org/10.1093/sleep/zsaf173

Grandner, M. A. (2019). Chapter 5—Social-ecological model of sleep health. In M. A.
Grandner (Ed.), Sleep and Health (pp. 45-53). Academic Press.
https://doi.org/10.1016/B978-0-12-815373-4.00005-8

Grandner, M., Olivieri, A., Ahuja, A., Busser, A., Freidank, M., & McCall, W. V. (2023).
The burden of untreated insomnia disorder in a sample of 1 million adults: A
cohort study. BMC Public Health, 23(1), 1481.

Grolig, L., Bruckner, H., Heimes, H., Buntrock, C., Hempeler, C., Spiegelhalder, K., &
Lehr, D. (2025). Time to take the Declaration of Helsinki seriously? A systematic
review of comparison conditions in clinical trials on internet-delivered cognitive
behavioral therapy for insomnia. Sleep Medicine Reviews, 102224.

Gutiérrez-Salcedo, M., Martinez, M. A., Moral-Munoz, J. A., Herrera-Viedma, E., &
Cobo, M. J. (2018). Some bibliometric procedures for analyzing and evaluating
research fields. Applied Intelligence, 48(5), 1275-1287.

Haddaway, N. R., Grainger, M. J., & Gray, C. T. (2022). Citationchaser: A tool for
transparent and efficient forward and backward citation chasing in systematic
searching. Research synthesis methods, 13(4), 533-545.

Hirshkowitz, M., Whiton, K., Albert, S. M., Alessi, C., Bruni, O., DonCarlos, L., Hazen,
N., Herman, J., Katz, E. S., & Kheirandish-Gozal, L. (2015). National Sleep
Foundation’s sleep time duration recommendations: Methodology and results

summary. Sleep Health, 1(1), 40—-43.

91



Hoevenaar-Blom, M. P., Spijkerman, A. M. W., Kromhout, D., Berg, vanden, J. F., &
Verschuren, M. W. W. (2011). Sleep duration and sleep quality in relation to 12-
year cardiovascular disease incidence: The MORGEN study. Sleep (New York,
N.Y.), 34(11), 1487-1492. hitps://doi.org/10.5665/sleep.1382

Holder, S., & Narula, N. S. (2022). Common sleep disorders in adults: Diagnosis and
management. American Family Physician, 105(4), 397—405.

Hollenbeak, C. S., Jeon, S., O’ Connell, M., Conley, S., Yaggi, H., & Redeker, N. S.
(2024). Costs and resource utilization of people with stable heart failure and
insomnia: Evidence from a randomized trial of cognitive behavioral therapy for
insomnia. Behavioral Sleep Medicine, 22(3), 263-274. APA Psyclinfo (2023-
97403-001). https://doi.org/10.1080/15402002.2023.2241589

Jacobsen, P. B., Prasad, R., Villani, J., Lee, C.-M., Rochlin, D., Scheuter, C., Kaplan, R.
M., Freedland, K. E., Manber, R., Kanaan, J., & Wilson, D. K. (2019). The role of
economic analyses in promoting adoption of behavioral and psychosocial
interventions in clinical settings. Health Psychology, 38(8), 680—688. APA
Psycinfo (2019-44318-004). https://doi.org/10.1037/hea0000774

Johnson, D. A., Thorpe, R. J., McGrath, J. A., Jackson, W. B., & Jackson, C. L. (2018).
Black-White Differences in Housing Type and Sleep Duration as Well as Sleep
Difficulties in the United States. International Journal of Environmental Research
and Public Health, 15(4), 564. https://doi.org/10.3390/ijerph15040564

Kakazu, V. A., Assis, M., Bacelar, A., Bezerra, A. G., Ciutti, G. L. R., Conway, S. G.,
Galduréz, J. C. F., Drager, L. F., Khoury, M. P., Leite, |. P. A., Luciano, Y. de M.,

Poyares, D., Tufik, S., & Pires, G. N. (2025). Industry sponsorship bias in

92



randomized controlled trials of digital cognitive behavioral therapy for insomnia: A
meta-research study based on the 2023 Brazilian guidelines on the diagnosis
and treatment of insomnia in adults. Frontiers in Neurology, 16. APA Psycinfo
(2026-49843-001). https://doi.org/10.3389/fneur.2025.1600767

Karlin, B. E., Anderson, R. J., Rung, J. M., Drury-Gworek, C., & Barrett, T. S. (2024).
Impact of Real-World Implementation of Evidence-Based Insomnia Treatment
within a Large Payor-Provider Health System: Initial Provider and Patient-Level
Outcomes. Sleep Advances, zpae053.

Kjerstad, K., Sivertsen, B., Vedaa, 9., Langsrud, K., Vethe, D., Faaland, P. M.,
Vestergaard, C. L., Lydersen, S., Smith, O. R. F., Scott, J., & Kallestad, H.
(2022). The effects of digital CBT-I on work productivity and activity levels and
the mediational role of insomnia symptoms: Data from a randomized controlled
trial with 6-month follow-up. Behaviour Research and Therapy, 153. APA
Psyclnfo (2022-61740-001). https://doi.org/10.1016/j.brat.2022.104083

Knutzen, S. M., Christensen, D. S., Cairns, P., Damholdt, M. F., Amidi, A., & Zachariae,
R. (2024). Efficacy of eHealth Versus In-Person Cognitive Behavioral Therapy for
Insomnia: Systematic Review and Meta-Analysis of Equivalence. JMIR Mental
Health, 11, 1-24. CINAHL (180451889). https://doi.org/10.2196/58217

Lalor, A. F., Durukan, M., Hamill, K., Mellor, A., & Drummond, S. P. A. (2026). Effects of
a partner-assisted insomnia intervention on couples’ relationships: A qualitative
study. Sleep Medicine, 139, 108746. https://doi.org/10.1016/j.sleep.2025.108746

Laurel Franklin, C., Walton, J. L., Raines, A. M., Chambiliss, J. L., Corrigan, S. A.,

Cuccurullo, L.-A. J., Petersen, N. J., & Thompson, K. E. (2018). Pilot study

93



comparing telephone to in-person delivery of cognitive-behavioural therapy for
trauma-related insomnia for rural veterans. Journal of Telemedicine and
Telecare, 24(9), 629-635. APA Psyclinfo (2018-49768-008).
https://doi.org/10.1177/1357633X17732366

Li, Y., Ghogomu, E., Hui, X., Fenfen, E., Campbell, F., Khalil, H., Li, X., Gaarder, M.,
Nduku, P. M., & White, H. (2025). Key concepts and reporting recommendations
for mapping reviews: A scoping review of 68 guidance and methodological
studies. Research Synthesis Methods, 16(1), 157-174.

Manber, R., Simpson, N., & Gumport, N. B. (2023). Perspectives on increasing the
impact and reach of CBT-Il. Sleep: Journal of Sleep and Sleep Disorders
Research, 46(12), 1-7. APA Psycinfo (2024-39616-006).
https://doi.org/10.1093/sleep/zsad168

McCarthy, M. S., Matthews, E. E., Battaglia, C., & Meek, P. M. (2018). Feasibility of a
telemedicine-delivered cognitive behavioral therapy for insomnia in rural breast
cancer survivors. Oncology Nursing Forum, 45(5), 607-618. APA Psyclinfo
(2018-58259-006). https://doi.org/10.1188/18.ONF.607-618

McCrae, C. S.; B., Adam D. ;. Williams, Jacob M. ;. Roth, Alicia J. ;. Mosti, Caterina.
(2014). Impact of brief cognitive behavioral treatment for insomnia on health care
utilization and costs. Journal of Clinical Sleep Medicine : JCSM : Official
Publication of the American Academy of Sleep Medicine, 10(2), 127-135.

https://doi.org/10.5664/jcsm.3436

94



McCrae, C. S. C., Ashley F; Stearns, Melanie A. (2025). CON: CBT-I for insomnia
treatment can be delivered by a range of healthcare providers. Sleep, 48(10),
NA-NA. https://doi.org/10.1093/sleep/zsaf123

McCrae, C. S., Taylor, D. J., Smith, M. T., & Perlis, M. L. (2010). The future of
behavioral sleep medicine: A report on the presentations given at the Ponte
Vedra Behavioral Sleep Medicine Consensus Conference, March 27-29, 2009.
Behavioral Sleep Medicine, 8(2), 74—89. APA PsyclInfo (2010-06800-002).
https://doi.org/10.1080/15402001003622792

Medic, G., Wille, M., & Hemels, M. E. H. (2017). Short- and long-term health
consequences of sleep disruption. Nature and Science of Sleep, 9, 151-161.
https://doi.org/10.2147/NSS.S134864

Moloney, M. E., Dunfee, M., Rutledge, M., & Schoenberg, N. (2020). Evaluating the
Feasibility and Acceptability of Internet-Based Cognitive Behavioral Therapy for
Insomnia in Rural Women. Women’s Health Reports, 1(1), 114-122.
https://doi.org/10.1089/whr.2020.0053

Morin, C. M., Bei, B., Bjorvatn, B., Poyares, D., Spiegelhalder, K., & Wing, Y. K. (2023).
World sleep society international sleep medicine guidelines position statement
endorsement of. Sleep Medicine, 109(null), 164—-169.

Muench, A. V., Ivan; Grandner, Michael A; Ellis, Jason G; Posner, Donn; Bastien,
Célyne H; Drummond, Sean Pa; Perlis, Michael L. (2022). We know CBT-|
works, now what? Faculty Reviews, 11(NA), 4—4. https://doi.org/10.12703/r/11-4

Natsky, A. N., Vakulin, A., Chai-Coetzer, C. L., Lack, L., McEvoy, R. D., Lovato, N.,

Sweetman, A., Gordon, C. J., Adams, R. J., & Kaambwa, B. (2020). Economic

95



evaluation of cognitive behavioural therapy for insomnia (CBT-I) for improving
health outcomes in adult populations: A systematic review. Sleep Medicine
Reviews, 54, 101351. https://doi.org/10.1016/j.smrv.2020.101351

Owens, J., Katwa, U., Sheldon, S., Chen, M., Zhou, E., Hopkins, B., Palomo, R., &
Moore, M. (2021). Uncharted territory: Challenges and opportunities in pediatric
sleep medicine during the COVID-19 pandemic and beyond part I: clinical
services and teaching and training issues. Sleep Medicine, 88, 285-287.
CINAHL (153869761). https://doi.org/10.1016/j.sleep.2021.06.018

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C.
D., Shamseer, L., Tetzlaff, J. M., Akl, E. A., & Brennan, S. E. (2021). The
PRISMA 2020 statement: An updated guideline for reporting systematic reviews.
Bmj, 372.

Pchelina, P., Duss, S. B., Bernasconi, C., Berger, T., Krieger, T., Bassetti, C. L. A., &
Urech, A. (2023). Guided Internet-Based Cognitive Behavioral Therapy for
Insomnia: Prognostic and Treatment-Predictive Factors. Diagnostics, 13(4), 781.
https://doi.org/10.3390/diagnostics 13040781

Penchansky, R., & Thomas, J. W. (1981). The concept of access: Definition and
relationship to consumer satisfaction. Medical Care, 19(2), 127-140.

Pfeiffer, P. N., Ganoczy, D., Zivin, K., Gerlach, L., Damschroder, L., & Ulmer, C. S.
(2023). Guideline-concordant use of cognitive behavioral therapy for insomnia in
the Veterans Health Administration. Sleep Health, 9(6), 893—896.

Qaseem, A., Kansagara, D., Forciea, M. A., Cooke, M., Denberg, T. D., & Physicians*,

C. G. C. of the A. C. of. (2016). Management of chronic insomnia disorder in

96



adults: A clinical practice guideline from the American College of Physicians.
Annals of Internal Medicine, 165(2), 125-133.

R Core Team (2025). R: A Language and Environment for Statistical Computing_. R
Foundation for Statistical Computing, Vienna, Austria. <https://www.R-
project.org/>.

Rethlefsen, M. L., Kirtley, S., Waffenschmidt, S., Ayala, A. P., Moher, D., Page, M. J., &
Koffel, J. B. (2021). PRISMA-S: an extension to the PRISMA statement for
reporting literature searches in systematic reviews. Systematic Reviews, 10(1),
39.

Saini, E. K., Keiley, M. K., Fuller-Rowell, T. E., Duke, A. M., & EI-Sheikh, M. (2021).
Socioeconomic Status and Sleep among Couples. Behavioral Sleep Medicine,
19(2), 159-177.

Savard, J., lvers, H., Morin, C. M., & Lacroix, G. (2021). Video cognitive-behavioral
therapy for insomnia in cancer patients: A cost-effective alternative. Psycho-
Oncology, 30(1), 44-51. APA Psyclinfo (2021-11315-001).
https://doi.org/10.1002/pon.5532

Schotland, H. W., Emerson; Aaronson, Robert M; Dawson, Spencer C; Khosla, Seema;
Lee-lannotti, Joyce K; Leu, Roberta M; Lewin, Daniel S; McCrae, Christina S;
Neubauer, David; Ong, Jason C; Heffron, Thomas M; Whittington, Christen;
Martin, Jennifer L. (2024). Increasing access to evidence-based insomnia care in
the United States: Findings from an American Academy of Sleep Medicine

stakeholder summit. Journal of Clinical Sleep Medicine : JCSM : Official

97



Publication of the American Academy of Sleep Medicine, 20(3), 455—4509.
https://doi.org/10.5664/jcsm.10922

Scott, A. M., Peiris, R., Atkins, T., Cardona, M., Greenwood, H., Clark, J., & Glasziou, P.
(2025). Telehealth versus face-to-face delivery of cognitive behavioural therapy
for insomnia: A systematic review and meta-analysis of randomised controlled
trials. Journal of Telemedicine and Telecare, 31(5), 603—-614.

Smith, K. C., & Wallace, D. P. (2016). Improving the sleep of children’s hospital
employees through an email-based sleep wellness program. Clinical Practice in
Pediatric Psychology, 4(3), 291-305. APA Psyclnfo (2017-80098-001).
https://doi.org/10.1037/cpp0000152

Song, Y., Papazyan, A., Lee, D., Mitchell, M. N., McCurry, S. M., Irwin, M. R., Teng, E.,
Alessi, C. A., & Martin, J. L. (2024). The feasibility of a sleep education program
for informal dementia care dyads: A pilot randomized controlled trial. Journal of
the American Geriatrics Society, 72(4), 1207-1215. APA Psyclinfo (2024-75767-
025). https://doi.org/10.1111/jgs.18720

Sun, J., McPhillips, M. V., Chen, K.-C., Zang, Y., Li, J., Oehlke, J., Brewster, G. S., &
Gooneratne, N. S. (2021). Primary care provider evaluation and management of
insomnia. Journal of Clinical Sleep Medicine, 17(5), 1083—1091.

Sweetman, A., McEvoy, R. D., Frommer, M. S., Adams, R., Chai-Coetzer, C. L., Newell,
S., Moxham-Hall, V., & Redman, S. (2025). Promoting sustained access to
cognitive behavioral therapy for insomnia in Australia: A system-level

implementation program. Journal of Clinical Sleep Medicine: JCSM: Official

98



Publication of the American Academy of Sleep Medicine, 21(2), 325-335.
https://doi.org/10.5664/jcsm.11374

Swierzbiolek, B., Oldenhof, E., Byrne, J. E., & Staiger, P. K. (2024). ‘Let’s talk about
sleep health within primary care: A qualitative study of patients’ willingness to
engage in psychological interventions for insomnia. The British Journal of
General Practice.

Takano, Y., Okajima, |., Osao, M., Ibata, R., Machida, N., Higami, K., Takagi, S., &
Inoue, Y. (2025). Remission, treatment response, and treatment adherence
across the delivery methods of cognitive behavioral therapy for insomnia: A
systematic review and meta-analysis of randomized controlled trials. Sleep
Medicine Reviews, 84, N.PAG-N.PAG. CINAHL (189847916).
https://doi.org/10.1016/j.smrv.2025.102204

Taylor, D. J., Dietch, J. R., Pruiksma, K., Calhoun, C. D., Milanak, M. E., Wardle-
Pinkston, S., Rheingold, A. A., Ruggiero, K. J., Bunnell, B. E., & Wilkerson, A. K.
(2021). Developing and testing a web-based provider training for cognitive
behavioral therapy of insomnia. Military Medicine, 186(Suppl 1), 230-238. APA

Psyclinfo (2021-46299-033). https://doi.org/10.1093/milmed/usaa359
Taylor, D. J., Perlis, M. L., McCrae, C. S., & Smith, M. T. (2010). The future of
behavioral sleep medicine: A report on consensus votes at the Ponte Vedra
Behavioral Sleep Medicine Consensus Conference, March 27-29, 2009.
Behavioral Sleep Medicine, 8(2), 63—73. APA PsyclInfo (2010-06800-001).

https://doi.org/10.1080/15402001003622776

99



Thomas, A., Grandner, M., Nowakowski, S., Nesom, G., Corbitt, C., & Perlis, M. L.
(2016). Where are the Behavioral Sleep Medicine Providers and Where are They
Needed? A Geographic Assessment. Behavioral Sleep Medicine, 14(6), 687—
698. https://doi.org/10.1080/15402002.2016.1173551

Tsiachristas, A. W., Felicity; Freeman, Daniel; Luengo-Fernandez, Ramon. (2018).
Cost-effectiveness of cognitive-behavioural therapy for sleep disorder added to
usual care in patients with schizophrenia: The BEST study. BJPsych Open, 4(3),
126-135. https://doi.org/10.1192/bjo.2018.2

Vargas, |. E., Mara; Walker, Jamie; Benitez, Dulce Diaz. (2023). Examining the barriers
and recommendations for integrating more equitable insomnia treatment options
in primary care. Frontiers in Sleep, 2(NA), NA-NA.
https://doi.org/10.3389/frsle.2023.1279903

Vohra, K. P., Johnson, K. G., Dalal, A., Ibrahim, S., Krishnan, V., Abbasi-Feinberg, F.,
Abreu, A. R., Bandyopadhyay, A., Gurubhagavatula, |., Kuhlmann, D., Martin, J.
L., Olson, E. J., Patil, S. P., Shelgikar, A. V., Trotti, L. M., Wickwire, E. M.,
Rowley, J. A, & Kapur, V. K. (2025). Recommendations for permanent sleep
telehealth: An American Academy of Sleep Medicine position statement. Journal
of Clinical Sleep Medicine: JCSM: Official Publication of the American Academy
of Sleep Medicine, 21(2), 401-404. https://doi.org/10.5664/jcsm.11438

Waterman, L. Z., Harrison, F. O. M., Osuagwu, U., & Dougan, S. (2025). Patterns of
insomnia and its treatment in North Central London: Using primary care data to
establish unmet needs and health inequalities. BJPsych Open, 12. APA Psycinfo

(2027-07901-001). https://doi.org/10.1192/bjo.2025.10861

100



Wickham, H., Averick, M., Bryan, J., Chang, W., McGowan, L. D., Francgois, R.,
Grolemund, G., Hayes, A., Henry, L., & Hester, J. (2019). Welcome to the
Tidyverse. Journal of Open Source Software, 4(43), 1686.

Wickwire, E. M. ; S., Fadia T. ;. Scharf, Steven M. (2015). Health economics of insomnia
treatments: The return on investment for a good night’s sleep. Sleep Medicine
Reviews, 30(NA), 72-82. https://doi.org/10.1016/j.smrv.2015.11.004

Wickwire, E. M., Albrecht, J. S., Dorsch, J. J., Parthasarathy, S., Collen, J., Capaldi, V.
F., ... & Scharf, S. M. (2020). Practice patterns of board-certified sleep medicine
providers: a national analysis among older adult Medicare beneficiaries. Journal
of Clinical Sleep Medicine, 16(5), 689-694.

Wolfson, M. & Germain, A. (2019). We Snooze, Clients Lose: Time for Social Workers
to Join Sleep Promotion Efforts. Social Work, 64(3), 270-272.
https://doi.org/10.1093/sw/swz021

Xin, Q., Paudel, D., An, K., Ye, Y., Zheng, S., Chen, L., Zhang, B., & Yin, H. (2022).
Thematic trends and knowledge structure on cognitive behavior therapy for
insomnia: A bibliometric and visualization analysis. Frontiers in Psychiatry, 13.
APA Psyclnfo (2023-06734-001). https://doi.org/10.3389/fpsyt.2022.940741

You, J. H. S, Luk, S. W. C., Chow, D. Y. W, Jiang, X., Mak, A. D. P., & Mak, W. W. S.
(2022). Cost-effectiveness of internet-supported cognitive behavioral therapy for
university students with anxiety symptoms: A Markov-model analysis. PLoS
ONE, 17(5). APA Psyclnfo (2022-61118-001).

https://doi.org/10.1371/journal.pone.0268061

101



Yu, J. S., Kuhn, E., Miller, K. E., & Taylor, K. (2019). Smartphone apps for insomnia:
Examining existing apps’ usability and adherence to evidence-based principles
for insomnia management. Translational Behavioral Medicine, 9(1), 110-119.
APA Psyclnfo (2020-73374-011). https://doi.org/10.1093/tbm/iby014

Zettor, D., Endomba, F. T., Pierandrei, A., Pinoit, J.-M., Chauvet-Gelinier, J.-C.,
Forestier, N., & Hussami, A. (2025). Effectiveness of digital cognitive behavioral
therapy for insomnia on professional activity: A systematic review and meta-
analysis of randomized controlled trials. Sleep Medicine Reviews, 79, 1-12. APA
Psyclnfo (2025-72480-001). https://doi.org/10.1016/j.smrv.2024.102024

Zhou, E. S.; M., Marcella; Gordillo, Monica L; Meltzer, Lisa J. ;. Long, Kristin A. (2020).
Sleep Education and Training among Practicing Clinical Psychologists in the
United States and Canada. Behavioral Sleep Medicine, 19(6), 744—753.

https://doi.org/10.1080/15402002.2020.1860990

102



CHAPTER 3: STUDY 2

COGNITIVE BEHAVIORAL THERAPY FOR INSOMNIA IN CLINICAL SETTINGS: A

LONGITUDINAL DOSE-RESPONSE STUDY OF COMORBIDITIES

In the United States, over 70 million individuals are affected by chronic sleep
problems (Medic et al., 2017). Insomnia Disorder (ID) is a primary driver of this crisis,
with estimates suggesting up to 30% of healthy adults experience insomnia symptoms
at some point in their lives (Holder & Narula, 2022; Morin & Jarrin, 2022). ID is
characterized by a persistent inability to sleep effectively over a period of at least three
months, with problems falling asleep and staying asleep despite ample opportunity
(American Psychiatric Association, 2022). A lack of restorative sleep contributes to
compounding negative effects on physical health, including increased risks for
hypertension and cardiovascular disease (Grandner et al., 2023; Hoevenaar-Blom et al.,
2011), while also exacerbating mental health conditions like mood and anxiety disorders
(Freeman et al., 2020). While Cognitive Behavioral Therapy for Insomnia (CBT-I) is the
established first-line treatment for ID (Morin et al., 2023), current research is often
limited by a reliance on controlled clinical trials that exclude the complex, comorbid, and
underserved populations most frequently encountered in real-world clinical practice
(Alcantara et al., 2021; Crowther et al., 2023).

This gap is particularly evident in our understanding of the optimal dose, the
number of sessions required to achieve a clinically meaningful response, and how this

requirement may shift for individuals with co-occurring medical, psychiatric, or other
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sleep disorders (Howard et al., 1986; Knutzen et al., 2024). Utilizing a longitudinal dose-
response analysis within a telehealth-based clinic, the current study examines the
trajectories of symptom change to determine how comorbidity profiles moderate
treatment outcomes. By defining success through both clinical response (= 6-point
reduction on the Insomnia Severity Index (Qin et al., 2024) and diagnostic remission (a
final score of £10), this research seeks to provide the empirical data necessary to refine
Stepped-Care models and improve equitable access to effective insomnia treatment.
Literature Review

Insomnia and Clinical Complexity

ID often exists in a bidirectional relationship with medical and psychiatric
outcomes, frequently co-occurring with other conditions as either a direct consequence
of or a contributing factor to additional health problems (Mookerjee et al., 2023;
Sivertsen et al., 2021). Historically, insomnia was often classified as a "secondary"
disorder, essentially treating it as a symptom of another condition rather than a
standalone diagnosis. In the early 2000s, a shift occurred toward understanding ID as
its own disorder, though it continued to be categorized as "primary" or "secondary" due
to the frequency of co-occurrence (Billiard & Bentley, 2004; Paul et al., 2022). For this
reason, researchers have emphasized that there are substantial individual differences in
symptoms associated with ID, particularly when clinical complexity is present
(Benjamins et al., 2017). Within the context of the current study, clinical complexity is
defined as the presence of one or more co-occurring medical, psychiatric, or other

sleep-related disorders (Rai, 2023). Identifying these overlaps is vital, as a better
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understanding of how clinical complexity impacts CBT-l outcomes is a necessary step
to aid practitioners in designing treatment for these patients.
CBT-l and the Real-World Evidence Gap

The American College of Physicians and the World Sleep Society recommend
the use of CBT-I as the first-line treatment for ID (Morin et al., 2023; Qaseem et al.,
2016). While CBT-I is a well-established, efficacious intervention, current literature is
plagued by several limitations, most notably a reliance on controlled clinical trials with
relatively homogeneous, white, and well-educated samples. One study found that less
than 7% of randomized controlled trials (RCTs) for behavioral sleep interventions
targeted underserved adult populations, such as veterans, women, racial/ethnic
minorities, and those with low socioeconomic or disability status (Alcantara et al., 2021).
Additionally, studies often exclude individuals with clinical complexity, which limits the
generalizability of findings to real-world clinical settings (Crowther et al., 2023), despite
high symptom variability in individuals with ID (Benjamins et al., 2017). Furthermore,
while the rise of telehealth has improved access and attrition by removing barriers like
limited transportation and childcare, there is still a limited understanding of how CBT-|
performs in these naturalistic, virtual environments, especially for complex patient
populations (Hellstern & Robinson, 2023). In a field dominated by RCTs (Xin et al.,
2022), there is a critical need for real-world longitudinal data to ensure the intervention
meets the needs of diverse groups and to assess the durability of treatment impacts

among those with comorbidities.
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Dose-Response Trajectories Across Comorbidity Groups

The question of optimal dose, defined by the specific number of sessions or
treatment duration required for clinically meaningful improvement (Howard et al., 1986),
remains a subject of persistent debate in CBT-I research. While traditional
recommendations of a four-session dose stem from seminal, highly controlled studies
(Edinger et al., 2007), researchers note a significant disconnect between these
controlled procedures and how CBT-I is delivered in typical practice today (Muench et
al., 2022). A significant gap exists in understanding the dose-response relationship in
real-world settings, with researchers explicitly calling for more data on the number of
sessions needed to achieve sustained health outcomes, particularly among patients
with comorbid conditions whose treatment trajectories remain poorly understood (Cheng
et al., 2019; del Giudice et al., 2025).

Although CBT-I demonstrates robust effectiveness across samples with
psychiatric comorbidities (Garland et al., 2018; Grierson et al., 2020) and various
medical comorbidities (Lebrun et al., 2020; Ma et al., 2021; Rauwerda et al., 2026;
Redeker et al., 2020; Siengsukon et al., 2020), session counts in these trials range
widely from one to twelve, resulting in an unclear understanding of the optimal duration
of treatment for patients with clinical complexity (Hertenstein et al., 2022; Selvanathan
et al., 2021; Zhou et al., 2020). Emerging evidence suggests that for older adults with
multiple comorbidities, the relationship between treatment adherence and sleep
outcomes may be moderated by the complexity of the patient's presentation, potentially
indicating a "threshold” effect where standard doses yield limited utility regardless of

adherence (Ludwin et al., 2018, p. 492).
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The effectiveness of CBT-I across comorbid sleep disorders, like sleep apnea
and circadian rhythm disorders, is similarly complex. While individuals with ID and sleep
apnea consistently benefit from CBT-I (Ong et al., 2020), differences in session
numbers range between four and nine (Sweetman et al., 2023). Similarly, shift workers
may experience moderate changes that are not always clinically significant, suggesting
that circadian rhythm interventions may be necessary alongside CBT-I (Baglioni et al.,
2020; Reynolds et al., 2023). It remains unclear if specific comorbidity profiles require a
higher treatment intensity or necessitate more extended engagement to reach symptom
resolution (Paul et al., 2022). Clarifying dose-response patterns across comorbidity
profiles is essential for informed clinical decision-making and the efficient allocation of
limited behavioral sleep medicine resources.

Stepped-Care Model

The current study is guided by the Stepped-Care Model, which contextualizes
dose-response relationships by emphasizing the matching of intervention intensity to
patient need along a continuum to more efficiently manage limited resources (Espie,
2009; Vincent & Walsh, 2013). In this framework, low-intensity interventions, like self-
help materials or brief workshops, serve as the first step for those with milder symptoms
(Manber et al., 2015; Okun & Glidewell, 2023). Research in specialized medical
settings, such as oncology, has demonstrated that these less intensive versions of CBT-
| can be non-inferior to professionally administered versions, even when accessed by
patients with high clinical complexity (Savard et al., 2021). While these initial steps are
effective for many, high-intensity individual care involving six to eight sessions are

typically reserved for severe or complex cases (Manber et al., 2015, 2025; Simon et al.,
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2023). Recent evaluations suggest that outcomes can be further optimized by tailoring
initial treatment intensity based on baseline symptom severity and clinical complexity
rather than requiring all patients to start at the lowest dose (Garland, 2021; Savard et
al., 2021). However, to implement such models, researchers must first understand the
longitudinal trajectories of different patient groups.

The Current Study

To provide a comprehensive evaluation of treatment utility, the current study
utilizes the Insomnia Severity Index (ISI; Morin, 1993) to define both clinical response
and diagnostic remission. Clinical response is defined as a reduction of six points or
more, representing a meaningful change in symptoms (Qin et al., 2024), while
diagnostic remission is defined as a post-treatment I1S| score of ten or less (Morin et al.,
2011). By using a dose-response longitudinal analysis, this research aims to determine
if medical, sleep, or psychiatric comorbidities necessitate a higher treatment volume to
achieve these benchmarks.

The primary aim of this study is to examine the trajectories of change in ISI
scores throughout a course of telehealth-based CBT-I, with the hypothesis that ISI
scores will significantly decrease over treatment and that the number of sessions will
serve as a significant predictor of improvement. Secondly, the study aims to determine if
comorbidity categories moderate this trajectory, with the hypothesis that different
categories will show differential rates of change. Finally, the study seeks to test whether
the optimal dose varies across comorbidity groups, hypothesizing that individuals with
more comorbidities may require a greater number of sessions to achieve meaningful

improvement compared to those with more straightforward insomnia presentations.
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Methods

Study design and rationale

This study employed a longitudinal observational design to examine changes in
insomnia severity over the course of CBT-I. A longitudinal approach was essential to
evaluate individual treatment trajectories at the individual level and identify the optimal
dose (number of sessions) required for clinically meaningful improvement. By capturing
within-person trajectories, this design revealed how and when improvements occurred
during the course of treatment (Singer & Willett, 2003).

Data were analyzed using Hierarchical Linear Modeling (HLM; Raudenbush &
Bryk, 2002), also known as multilevel modeling. HLM is the gold standard for repeated
measures data, as it accounts for the nested structure of sessions (Level 1) within
individual patients (Level 2). To control for variance in treatment delivery, the model
utilized a structure that accounted for the nesting of patients within clinicians, crossing a
random effect for patient with a random effect for clinician (Level 3). This framework is
particularly robust for clinical data because it allows for a varying number of sessions
per patient and effectively handles missing data through Restricted Maximum Likelihood
(REML) Estimation (Raudenbush & Bryk, 2002).
Data and Sample

Secondary data were obtained from The Insomnia Clinic, a fully remote clinic in
Colorado serving individuals with ID via telehealth delivery. Patients primarily received
CBT-I, specifically a combination of stimulus control, sleep restriction, and cognitive
reappraisal (Perlis et al., 2005). Additionally, other conditions contributing to the

insomnia presentation (e.g., circadian rhythm or mental health comorbidities) were
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addressed as needed. The final sample included all patients, aged 18 or older, who
received CBT-I and provided at least one follow-up IS| assessment (N = 320). For
clinical transparency, preliminary pre- and post-treatment analyses were reported for
the full sample with available final data (N = 392). Data spanned from 2021 to 2025,
capturing a shift in late 2023 from an exclusively self-pay model to the inclusion of
Medicaid and primary Medicare, which broadened the socioeconomic diversity of the
dataset.
Ethics

This study was approved by the Colorado State University Institutional Review
Board (IRB #7078). As this study utilized secondary de-identified data, a waiver of
informed consent was granted. However, all patients included in the dataset had
previously signed a consent to treatment at the clinic, which included an agreement
allowing their de-identified data to be used for research purposes.
Power Analysis

An a priori power analysis was conducted using the simr package in R (Green &
MacLeod, 2016) to determine the sample size required to detect significant effects in an
HLM framework. Results suggested that a sample size of 180 participants with an
average of 5 repeated measures would provide 80—-85% power to detect a small-to-
moderate interaction effect (f2 = 0.08) and >90% power to detect the main effects of
time. The final longitudinal sample of N = 320 (with an average of 8.65 sessions)
significantly exceeded this requirement, providing exceptional power (>99%) to detect

the 3-way interactions between time and comorbidity status.
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Measures
Level 1 Predictors (Within-Person)

Time (Dose). Dose was represented by the successive treatment session number.
For the longitudinal sample, the dose ranged from 2—27 sessions with an average of
8.65 (SD = 4.30).

Workshop Attendance. A binary variable (0 = No, 1 = Yes) indicated if the patient
attended the 4-hour foundational psychoeducational workshop prior to or during
treatment.

Treatment Conditions. Binary covariates were coded per session (0 = No, 1 = Yes)
if a patient received additional interventions that session, including: stress management,
circadian rhythm interventions, sleep apnea support, sleep medication tapering, and
adjunctive CBT for comorbid mental health conditions.

Level 2 Moderators (Between-Person)

The primary moderators were three time-invariant, binary comorbidity categories
(0 =No, 1 =Yes) coded by the clinician at the initial intake appointment:

Comorbid Sleep Disorder: (e.g., Sleep Apnea, Restless Leg Syndrome)

Comorbid Medical Disorder (e.g., Chronic Pain, Parkinson’s Disease)

Comorbid Psychiatric Disorder (e.g., Anxiety, Depression, PTSD.)

To determine clinical complexity, a three-way interaction term (Time x Sleep x
Medical x Psychiatric) was entered into the model. This allowed for the evaluation of
specific comorbidity combinations (e.g., Sleep + Psychiatric) and how they moderated

the dose-response trajectory.
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Level 2 Covariates
To account for stable differences between participants, several Level 2
covariates were included:

Sociodemographics. Sociodemographic factors included age (M = 54.43, SD =
16.08), gender (59.1% women), ethnicity (87.2% White), and categorical variables for
education, employment, relationship status, living arrangement, and household income.

Socioeconomics. Payment method (dichotomized as Insurance vs. Self-pay) and
Total Spend, representing the total value of clinical services received (including session
costs, workshop fees, and premium diagnostics like actigraphy).

Baseline Clinical Status. These variables controlled for different starting points and
included the initial ISI score (M = 18.97, SD = 4.69), duration of sleep problem (57.2%
10+ years), and hypnotic (sleep medication) dependence (40.3% yes).

Primary Outcome Measure

The primary outcome was the Insomnia Severity Index composite score (ISI;
Morin, 1993). The ISl is a 7-item self-report questionnaire assessing insomnia symptom
severity, with higher scores representing higher insomnia severity (0 — 28). The ISl was
administered at every treatment session, providing the repeated-measures data
necessary for growth modeling (Karlin et al., 2024).

Treatment utility was evaluated using a dual-threshold success metric:

1. Clinical Response (CR): A reduction of 6 points or more on the IS,

representing a meaningful change in symptom burden (Qin et al., 2024).
2. Diagnostic Remission (DR): A post-treatment ISI score of 10 or less,

consistent with the parameters set by Morin et al. (2011).
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This approach ensures that patients with lower baseline severity who achieve remission
(DR) are recognized even if they do not meet the magnitude required for a clinical
response (CR).

Data Analysis Plan

To test the primary research questions, a series of growth curve models were
estimated using Hierarchical Linear Modeling (HLM; Raudenbush & Bryk, 2002). HLM
was selected for its ability to model individual change over time while accounting for the
non-independence of repeated measures (sessions) nested within individuals. To
account for therapist effects, a three-level nesting structure was initially considered
(Sessions within Patients within Clinicians). Due to the distribution of cases across five
clinicians, clinicians were treated as a grouping factor in the random effects structure
(Patient.ID:Clinician) to control for variance in treatment delivery.

Prior to interpreting fixed effects, the Intraclass Correlation Coefficient (ICC) was
evaluated to determine the proportion of variance in insomnia severity existing between
patients compared to within-patient change. An ICC of 0.65 was observed, indicating
that 65% of the variance in ISI scores was attributable to stable differences between
individuals (and their clinicians), which strongly justified the use of a multilevel
framework (Raudenbush & Bryk, 2002).

Linear and Non-Linear Growth. The functional form of the dose-response curve
was evaluated by comparing a linear growth model against a quadratic (non-linear)
model. While both were considered to identify potential symptom plateaus, the linear

model was retained for the final analysis as it provided a parsimonious fit for the
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observed treatment trajectories. The primary dose variable was treated as a continuous
measure of successive treatment sessions.

Conditional Models (Moderation). The final Conditional Model integrated Level-
1 and Level-2 predictors to explain the variability in trajectories. Level-1 predictors
(Dose, workshop attendance, and treatment conditions) controlled for within-person
session effects, while Level-2 predictors (Comorbidities, Sociodemographics,
Socioeconomics, and Baseline status), tested for interaction effects on the treatment
slope. This stage evaluated whether clinical complexity (the presence of one or multiple
comorbidities) moderated the rate of change.

Model building followed a purposeful selection process, beginning with a maximal
model including all theoretically relevant covariates. A backward elimination strategy
was then employed, where variables were removed if their exclusion resulted in a lower
Akaike Information Criterion (AIC) value, indicating a more parsimonious fit without a
significant loss of information (Burnham & Anderson, 2004; Hosmer Jr et al., 2013).
Missing Data

Missing data were handled via Restricted Maximum Likelihood (REML)
Estimation. Based on the clinical nature of the data, missingness was assumed to be
Missing At Random (MAR), a condition well-managed by the HLM framework. REML is
particularly advantageous for multilevel modeling as it produces more unbiased
estimates of variance components compared to standard maximum likelihood (Finch et
al., 2019). Furthermore, the inclusion of relevant covariates (e.g., baseline ISI,
comorbidity status, and total treatment sessions) strengthens the MAR assumption and

improves the precision of the estimates (Enders, 2022; Little & Rubin, 2019).
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Results

Sample Characteristics

The final analysis included 392 patients who provided at least a baseline and one
subsequent ISI. To evaluate longitudinal dose-response trajectories, the sample was
refined to the longitudinal subset (N = 320) consisting of patients with at least one mid-
treatment follow-up. As shown in Table 3.1, patients in this subset were primarily White
(87.2%) and female (59.1%). The majority of the sample (57.2%) reported chronic
insomnia lasting over ten years. Clinical complexity was high, with 84.7% presenting
with a comorbid sleep disorder and 47.2% with a comorbid psychiatric disorder. Patients
in the longitudinal model attended an average of 8.65 sessions (SD = 4.3), providing
1,551 total data points for analysis. While the session numbers ranged from 2 to 27, the
upper range represents a small subset of outliers; 92.5% of the sample (n = 296)
completed treatment within 15 sessions. Only 24 patients (7.5%) required extended

care exceeding 15 sessions.

Table 3.1

Baseline Characteristics and Demographics

Variable Longitudinal Subset
(N =320)

Age (Mean, SD) 54.43 (16.08)

Pre-ISI Score (Mean, SD ) 18.97 (4.69)

Duration of Sleep Problem

0-1 year

1-10 years

10+ years
Hypnotic-Dependent (Yes)
Comorbid Sleep (Yes)
Comorbid Psychiatric (Yes)
Comorbid Medical (Yes)
Payment Type

10.0% (n = 32)
32.8% (n = 105)
57..2% (n = 183)
40.3% (n = 129)
84.7% (n = 271)
47.2% (n = 151)
23.8% (n = 76)
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Self-Pay
Insurance: Medicaid
Insurance: Medicare
Gender
Woman
Man
Trans or Non-Binary / Unknown
Race and Ethnicity
White
Hispanic
African American
Asian / Pacific Islander
Multi-Racial
Unknown / Not Reported
Education
High School / GED
Associate / Some College
Bachelor's Degree
Graduate Degree (Masters/Doc)
Unknown / Other
Employment Status
Full Time
Part Time
Retired
Unemployed
Unknown
Household Income
Over 100k
$80,001-$100,000
$60,001-$80,000
Under $60,000
Unknown
Relationship Status
Partnered (Married or Live-In)
Single, Divorced, Separated
Widowed
Unknown
Living Arrangement
With Spouse/Partner (only)
With Partner and Children
Living Alone
Other Shared (Family/Friends)
Unknown

60.6% (n = 194)
14.1% (n = 45)
25.3% (n = 81)

59.1% (n = 189)
40.0% (128)
0.9% (n = 3)

87.2% (n = 279)
4.7% (n = 15)
1.9% (n = 6)
1.6% (n = 5)
3.1% (n = 10)
1.6% (n = 5)

9.1% (n = 29)
22.5% (n = 72)
12.2% (n = 39)
36.6% (n = 117)
19.7% (n = 63)

36.9% (n = 118)
12.8% (n = 41)
36.2% (n = 116)
11.9% (n = 38)
2.2% (n=7)

35.9 % (n = 115)
9.4% (n = 30)
7.8% (n = 25)
19.7% (n = 63)
27.2% (n = 87)

71.9% (n = 230)
22.8% (n = 73)
4.1% (n = 13)
1.2% (n = 4)

53.1% (n = 170)
19.4% (n = 62)
15.6% (n = 50)
1.2% (n = 36)
0.6% (n = 2)
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Overall Treatment Efficacy (Pre-Post Analysis)

A paired-samples t-test on the full pre-post sample (N = 392) indicated a
statistically significant and clinically meaningful decrease in ISI scores from pre-
treatment (M = 18.61, SD = 4.92) to post-treatment (M = 11.77, SD = 6.50), #391) =
22.30, p <.001. The mean reduction of 7.18 points exceeds the 6-point threshold for
Clinical Response (Qin et al., 2024). While the group who completed treatment (as
defined by the clinician’s assessment of the patient reaching their treatment goals)
achieved the most robust outcomes (Mchange = 8.87), even those who terminated early
showed significant improvement (Mchange = 5.28), suggesting that a partial dose of CBT-I
still yields benefit.

Hierarchical Linear Modeling (HLM)
Fixed Effects: Baseline Severity and Socioeconomics

The final conditional model (Table 3.2) accounted for 73.5% of the total variance
in insomnia severity (Conditional R? = 0.74). The model intercept was 12.10 (p < .001),
representing the predicted baseline severity for a Young Adult (18-30) with no
comorbidities. Comorbid medical conditions (f = 7.00, p = .009) and comorbid sleep
disorders (B = 2.99, p = .033) were the primary clinical drivers of higher baseline
severity. Notably, unemployment remained a significant predictor of higher baseline
severity (8 = 1.59, p =.049), even when controlling for all other baseline covariates in
the model, including comorbid sleep, medical, and psychiatric disorders, hypnotic

medication dependence, age, gender, education, and payment method.
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Table 3.2

Fixed Effects
Insomnia Severity Index (ISl)
Predictors Estimates Cl p
(Intercept) 12.10 8.85-15.36 <0.001*
Follow-up -0.06 -0.62 - 0.51 0.845
Comorbid Sleep Disorder 2.99 0.24-5.75 0.033*
Comorbid Medical 7.00 1.76 —12.24 0.009*
Comorbid Psychiatric -0.42 -4.24 — 3.39 0.828
Adult (Ages: 31 — 64) 0.73 -1.37 - 2.83 0.497
Older Adult (Aged 65+) 0.90 -1.31-3.11 0.424
Unemployed 1.59 0.01-3.18 0.048*
High School 1.64 -0.06 — 3.34 0.059
Completed Treatment -1.40 -2.42 - -0.37 0.008*
Workshop Attendance -2.67 -3.71 —-1.62 <0.001*
Total Spend 0.00 0.00 - 0.00 0.009*
Treatment Condition: Stress -1.46 -2.06 —-0.86 <0.001*
Management
Treatment Condition: Sleep Apnea 0.90 0.22-1.58 0.009*
Treatment Condition: Sleep Aid -0.86 -1.50 - -0.21 0.009*
Taper
Comorbid Sleep Disorder -6.63 -12.44 —-0.83 0.025*
x Comorbid Medical
Comorbid Sleep Disorder 1.57 -2.53 -5.67 0.452
x Comorbid Psychiatric
Comorbid Medical x Comorbid -0.94 -9.02-7.14 0.820
Psychiatric
Comorbid Sleep Disorder x 3.20 -5.56 — 11.96 0.474

Comorbid Medical x Comorbid
Psychiatric
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Follow-up x Comorbid Sleep
Disorder

Follow-up x Comorbid Medical
Follow-up x Comorbid Psychiatric

Follow-up x Comorbid Sleep
Disorder x Comorbid Medical

Follow-up x Comorbid Sleep
Disorder x Comorbid Psychiatric

Follow-up x Comorbid Medical x
Comorbid Psychiatric

Follow-up x Comorbid Sleep
Disorder x Comorbid Medical x
Comorbid Psychiatric

Random Effects
o2

Too Patient.ID:Clinician
T11 Patient.ID:Clinician.FU
P01 Patient.ID:Clinician
ICC

N patient.ID

N Clinician

11.70
21.02
0.51
-0.57
0.65
309

5

-0.45

-0.52
-0.27
0.15

0.22

0.01

0.03

-1.05-0.16

-1.61-0.56
-1.05-0.51
-1.06 — 1.36

-0.62 - 1.06

-1.62 - 1.64

-1.71-1.79

0.145

0.345
0.492
0.809

0.607

0.991

0.974

Observations
Marginal R? / Conditional R?

1551

0.235/0.735

Note. * = p<0.05

Random Effects and Model Variance

As stated above, the Intraclass Correlation Coefficient (ICC) was 0.65, confirming

that 65% of the variance in insomnia severity was attributable to stable differences

between patients nested within clinicians. The random effects structure revealed

significant variation in intercepts (Too = 21.02), indicating that patients entered treatment

at vastly different levels of severity. Furthermore, the variance component for the
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treatment slope (111 = 0.51) confirmed that the rate of improvement (dose-response)
varied significantly across the sample. A negative correlation between intercepts and
slopes (p = -0.57) suggests that patients starting with higher severity generally
demonstrated steeper rates of improvement.
The Complexity Paradox: Response vs. Remission

The main effect of session count for the reference group (no comorbidities) was
not statistically significant (8 = -0.06, p = .846). However, significant interaction effects
revealed that treatment response was highly dependent on clinical complexity. As

illustrated in Figure 3.1, treatment slopes steepened as comorbidity burden increased.

Figure 3.1
CBT-I Dose-Response Slopes by Comorbidity Profile

CBT-l Dose-Response Slopes by Comorbidity Profile
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As illustrated in Table 3.3, the Insomnia Only group achieved the highest rate of
DR (71.43%) despite having the shallowest slope (b = -0.06). Conversely, the most
complex group (Sleep + Medical + Psychiatric) demonstrated the steepest rate of
improvement (b = -0.89), achieving the greatest absolute symptom reduction (M = -
8.71). However, due to high baseline severity (M = 21.14), this group was significantly
less likely to achieve DR (43.24%) compared to groups with less clinical complexity.
This highlights a complexity paradox, where patients with clinical complexity improve
the most in terms of total points, but are the least likely to reach sub-clinical insomnia

within standard treatment timeframes.

Table 3.3

Clinical Complexity Profiles and ISI Outcomes

Comorbid Comorbid Comorbid n Pre-I1SI Post-ISI  Mean Clinical Diagnostic
Sleep Medical Psych (M) (M) Change Response Remission
(ISl drop 26) (ISI=10)
No No No 22 17.05 9.19 -7.86 76.19% 71.43%
Yes No No 113 17.84 11.56 -6.28 58.18% 44.55%
No Yes No 6 18.33 13 -5.33 50.00% 33.33%
No No Yes 16 19.31 11.19 -8.12 68.75% 50.00%
Yes Yes No 28 18.14 10.93 -7.21 59.26% 44.44%
Yes No Yes 93 19.98 12.63 -7.35 61.29% 40.86%
No Yes Yes 5 20.20 11.60 -8.6 60.00% 40.00%
Yes Yes Yes 37 21.14 12.43 -8.71 64.86% 43.24%

Note. Longitudinal Subset, N = 320.
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Determination of Optimal Dose

To translate these trajectories into clinical practice, the optimal dose was
calculated (see Table 3.4). For the most complex patients (all 3 comorbidities), CR was
achieved within 7 sessions, but DR required 13 sessions. For patients with Sleep and
Psychiatric comorbidities, the optimal dose for CR was approximately 11 sessions (18
sessions for DR).

Notably, for the Insomnia Only group, the dose for CR is listed as >20 sessions
because these patients start so close to the remission cutoff that they reach DR in 4

sessions, long before they could ever achieve a 6-point drop.

Table 3.4

Predicted Treatment Dose Requirements by Comorbidity Profile

Circal Profle  Sope (5 RO ML | Dose o Daghoste,
Insomnia Only -0.06 > 20 Sessions* 4 Sessions
Comorbid Sleep -0.50 12 Sessions™ 8 Sessions
Comorbid Medical -0.58 11 Sessions 14 Sessions
Comorbid Psych -0.33 18 Sessions* 15 Sessions

Sleep + Medical -0.88 7 Sessions 8 Sessions

Sleep + Psych -0.56 11 Sessions 18 Sessions
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Dose for Clinical Dose for Diagnostic

Clinical Profile Slope (b) Response (AlISI = 6) Remission (ISI < 10)
Medical + Psych -0.84 7 Sessions 12 Sessions
Sleep + Med + Psych  -0.89 7 Sessions 13 Sessions

*Note: These groups achieve remission without requiring a 6-point reduction.
Socioeconomic Success Gap

A significant success gap was observed based on payment method. While 65.5%
of self-pay patients achieved CR, only 51.3% of insurance-paying patients reached the
same threshold. This disparity persisted when evaluating DR, though the gap for
Medicaid patients narrowed (41.7% reached DR), only 36.3% of Medicare patients
achieved DR compared to 47.8% of self-pay patients. This disparity extended to
treatment dose, with self-pay patients attending more sessions (M = 8.43) than
insurance patients (M = 6.88).

Discussion

The present study utilized a longitudinal, real-world dataset to evaluate the dose-
response relationship of CBT-I across diverse clinical and socioeconomic profiles. By
employing Hierarchical Linear Modeling (HLM; Raudenbush & Bryk, 2002), this
research moved beyond the one-size-fits-all approach of standard 4-to-6 session
protocols, identifying how patient clinical complexity dictates the optimal dose required
for recovery. These findings offer a critical counterpoint to highly controlled RCTs,

demonstrating that while CBT-I is exceptionally effective in routine care, the speed of
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that effectiveness is heavily moderated by the patient’s baseline severity and clinical
complexity.

Summary of Key Findings

The Complexity Paradox: Response vs. Remission

A primary finding of this study is the emergence of a complexity paradox. As
hypothesized, clinical complexity significantly moderated the treatment trajectory.
Patients presenting with the highest level of complexity (Sleep + Medical + Psychiatric)
demonstrated the steepest rates of improvement (f = -0.89) and the greatest absolute
reduction in symptoms (M = -8.71). However, this group was nearly 30% less likely to
achieve diagnostic remission (ISI £10) compared to those with insomnia only.

These findings suggest that while CBT-I is a robust and effective intervention for
complex patients, these individuals face a higher recovery ceiling. Because they start
with significantly higher baseline severity, the standard dose of 4-6 sessions (Edinger et
al., 2007) is often insufficient to achieve sub-clinical insomnia. As indicated in Table 3.4,
while a patient with higher clinical complexity may show a significant treatment
response in 7 sessions, they may require 13 or more sessions to achieve full remission.
This aligns with the threshold effect suggested by Ludwin et al. (2018), where standard
doses may yield limited utility for those with high clinical burden. Conversely, the
Insomnia Only group remitted more quickly, reaching DR in as few as 4 sessions
despite showing smaller absolute point drops.

For clinical context, a 6-point reduction on the ISI (Clinical Response) represents
the Minimally Clinically Important Difference (MCID). This is the threshold at which the

reduction in symptoms translates into a noticeable improvement in a patient’s daily
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functioning and quality of life (Sedaghat, 2019). Thus, even when complex patients do
not reach full remission, the impact of the partial recovery afforded by CBT-I remains
profound.
The Socioeconomic Success Gap

A striking finding is the success gap observed between self-pay and insurance-
paying (Medicaid/Medicare) patients. Despite the clinical effectiveness of the
intervention, insurance patients were 13% to 25% less likely to achieve a robust clinical
response. This disparity might be partially attributed to a lower cumulative dose, as self-
pay patients attended significantly more sessions (M = 8.43) than insurance patients (M
= 6.88). It may also reflect a behavioral economics effect, where out-of-pocket costs
create a psychological drive toward higher adherence (Yates, 1994), or hidden barriers
to CBT-I implementation that are more pronounced for insurance-paying patients
(Simon et al., 2025). More research is needed to determine the cause of this observed
disparity in outcomes.
Medicare Specific Findings

The findings regarding Medicare patients warrant specific attention, as they
demonstrated the lowest success rates in both response and remission. The reasons
underlying this observation are not clear, though may be partially explained by age-
related physiological changes in sleep architecture, the structural organization of sleep
stages. As humans age, sleep naturally becomes more fragmented and includes less
slow-wave sleep (Li et al., 2022). It is unclear if older adult Medicare patients require
higher doses of CBT-I to overcome psychological shifts, or if they require additional

interventions to achieve remission. This finding also raises questions about potential
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access barriers for older adults, such as digital literacy in a telehealth environment or
the compounding effect of long-term chronic medical conditions.
Clinical Implications

Researchers have called for the adoption of more precise clinical workflows to
tailor treatment delivery, and that these should be based on empirical data rather than
rigid, predetermined protocols (Sweetman et al., 2025). These findings suggest that
clinicians should move away from fixed-session protocols and instead use comorbidity
profiles to set expectations. A critical take away for clinicians is the recognition that
while a patient may have achieved significant clinical response, this initial progress
should not be mistaken for treatment completion. Rather, a continued course of CBT-I
may be necessary to bridge the gap between symptom reduction and full diagnostic
remission.
Stepped-Care Model

These findings provide additional evidence for moving toward a Stepped-Care
Model (Espie, 2009; Manber et al., 2015), where treatment intensity is tailored to
baseline complexity (Garland, 2021; Savard et al., 2021). Lower-complexity patients
could be efficiently triaged to brief workshops or digital tools (Morin et al., 2025; Okun &
Glidewell, 2023), freeing up clinician time for when high-dose resources are needed for
complex cases. However, for patients with high clinical complexity, if started on a lower
intensity step, care should be taken to provide support and encouragement to persist to

a higher step when necessary (Manber et al., 2015).
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Policy Implications

As insomnia research continues to evolve to better understand dose-response
relationships, insurance reimbursement must keep up with these changes. Advocacy is
needed to ensure that appropriate doses of treatment are reimbursed, ensuring that
patients with high clinical complexity receive the number of sessions necessary for
diagnostic remission.

Limitations

This study is limited by its reliance on secondary, observational data, which
introduces potential self-selection bias. While the HLM model revealed clear
trajectories, the use of a linear assumption may obscure more complex patterns, like
patients improving rapidly and then plateauing. Additionally, comorbidity indicators were
binary (Yes/No), limiting nuanced inferences about the severity and type of condition
(e.g. Sleep Apnea vs. RLS). Future research should examine the severity of comorbid
conditions (e.g., mild vs. treatment-resistant depression) and the types of comorbid
conditions within these binary categories as a more granular moderator of the treatment
slope.

A limitation of the current study is the small sample size within specific
comorbidity subgroups, most notably the Medical + Psychiatric (n = 5) and Medical Only
(n = 6) profiles. While the HLM framework is robust to unbalanced group sizes and
utilizes partial pooling to stabilize estimates for smaller clusters (Raudenbush & Bryk,
2002), the reduced n in these specific groups results in wider confidence intervals and
decreased precision. Consequently, the dose-response trajectories for these clinical

profiles should be interpreted as preliminary. While they provide valuable initial

127



evidence, these findings require replication in larger, more diverse clinical samples to
confirm their generalizability.

Consistent with real-world studies and clinical practice, patients included in this
study were frequently receiving additional interventions, like general CBT for depression
or anxiety. When they received these additional interventions at the clinic, the model
accounted for their inclusion. However, the results do not account for additional
treatment patients may have received outside of the clinic

Finally, as the sample was primarily White (87.2%), the optimal dose derived
here may not accurately reflect the needs of more diverse populations who are most
burdened by sleep disparities. Future research must examine these complexity profiles
within more racially and ethnically diverse cohorts to ensure treatment models are truly
equitable.

Conclusion

This study contributes to a more equitable and efficient delivery of CBT-I by
demonstrating that one size does not fit all in behavioral sleep medicine. By identifying
the specific session doses required for remission across different comorbidity profiles,
this research provides additional nuance for the Stepped-Care Model that prioritizes

resources for the most complex patients.
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CHAPTER 4: STUDY 3

SUCCESSES AND STRUGGLES WITH SELF-GUIDED CBT-I: A

PHENOMENOLOGICAL STUDY OF PATIENT EXPERIENCES

Purpose of the Study

While multicomponent Cognitive Behavioral Therapy for Insomnia (CBT-I) is the
gold-standard treatment for Insomnia Disorder (ID) (Morin et al., 2023), its efficacy in
real-world settings is often hindered by significant implementation barriers (Cheng et al.,
2023). The cost of CBT-l is often high (Natsky et al., 2020) and trained providers can be
difficult to find (Thomas et al., 2016). To address these barriers, clinicians may utilize a
Stepped-Care Model, a clinical framework that emphasizes triaging individuals based
on symptom severity and service needs. This model typically positions low-intensity,
self-guided approaches — such as digital apps, self-help books, or brief workshops — at
the start of the treatment continuum (Chevalier et al., 2023; Espie, 2009; Okun &
Glidewell, 2023). This framework allows clinics with limited providers to treat a higher
volume of patients (Manber et al., 2015).

While the Stepped-Care Model is designed to increase treatment accessibility,
lower-intensity modalities are subject to higher attrition rates. A comprehensive meta-
analysis found that while 83.8% of patients completed face-to-face CBT-I, completion
rates dropped to 58.4% for self-guided modalities (Takano et al., 2026). Additionally,
higher rates of premature discontinuation have been observed among individuals facing

poverty-related stressors, such as less flexible work schedules and childcare (Cooper &
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Conklin, 2015). This creates a risk that vulnerable populations may drop out of the
healthcare system before reaching more intensive levels of care when they are needed
(Cheng et al., 2019). Furthermore, the effectiveness of these early steps may be
hindered by a lack of insight into how environmental and social stressors influence a
participant's ability to adhere to the protocol (Hughes, 2024).

Therefore, the aim of this study is to investigate how individuals navigate CBT-I
protocols at home following a brief workshop, representing the first tier in a Stepped-
Care framework. By exploring the lived experiences of participants through
Interpretative Phenomenological Analysis (IPA; Smith et al. 2022), this study seeks to
identify challenges with self-guided implementation and determine what support is
needed to promote engagement through the first step of the Stepped-Care Model.
Understanding these challenges ensures that the first step does not inadvertently lead
to treatment alienation and informs the design of more equitable and accessible
interventions. This study is guided by the following research question: How do
participants in the Cognitive Behavioral Therapy for Insomnia 4-hour workshop
experience the implementation of CBT-I protocol at home, including both the factors that
facilitate successful integration and the challenges that arise in practice?

Literature Review
Stepped-Care Model and Workshop Format

The Stepped-Care Model positions low-intensity, self-guided approaches at the
start of the treatment continuum to scale reach and judiciously use clinician time (Espie,
2009; Manber et al., 2015). Researchers have suggested that a psychoeducational

workshop may serve as an effective primer for beginning treatment (Okun & Glidewell,
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2023) or as a standalone intervention (Chevalier et al., 2023; Kawakatsu et al., 2024).
Some researchers have found that when treating a workshop as the first step in the
Stepped-Care Model (a primer), attrition rates are comparable to face-to-face treatment
(Wong et al., 2021). While these lower-intensity options may be preferred and effective
for some, there is a concern that if these steps are insufficient, they may unintentionally
alienate patients who would likely benefit from subsequent one-on-one treatment
(Manber et al., 2015). Participants often report a preference for guidance from trained
professionals to improve adherence and some feel that digital or brief platforms lack the
human element necessary to address clinical complexities (Cheng et al., 2023; Simon
et al., 2025). While quantitative data can identify for whom the first step is or is not
effective (Manber et al., 2025), there is a dearth of research exploring the actual lived
experience of implementing this first step independently.
CBT-l Implementation Barriers

Traditional theories of insomnia, while foundational for the development of CBT-I,
largely limit their focus to individual level factors (Borbély, 1982; Spielman et al., 1987),
failing to account for the structural and environmental factors that dictate whether a
behavioral intervention can be maintained. The Socio-Ecological Model (SEM,;
Bronfenbrenner, 1974) complements these frameworks by examining how the
microsystem of individual behaviors, the mesosystem of the home environment, and the
macrosystem of broader systemic factors collectively influence treatment
implementation.(Grandner, 2019).

The presence of a bed partner, for example, can serve as both a source of

support and a source of friction. While shared beds can enhance emotional intimacy,
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co-sleeping dynamics can also exacerbate sleep disturbances, particularly when one
partner has a sleep disorder (Andersen et al., 2025). Even when co-sleeping disrupts
sleep quality, many people describe it as a necessary family practice of intimacy and
comfort (Richter et al., 2016). The complexities of co-sleeping also extend to CBT-I, and
researchers have begun to argue for the inclusion of partners in implementation efforts
(Ellis et al., 2023; Lalor et al., 2026). Additionally, co-sleeping with pets, reported by
nearly half of U.S. adults, is associated with poorer sleep quality and greater insomnia
severity, particularly for dog owners (Chin et al., 2024). Despite these disruptions,
participants often maintain these arrangements for emotional comfort (Zarhin et al.,
2022).

Beyond relationship dynamics, the physical home environment represents a
crucial yet often understated factor for healthy sleep, and may influence treatment
adherence (Grandner, 2019). Many participants endure suboptimal sleep environments
where environmental disruptions, such as crowded or multi-purpose living spaces, make
protocols, like stimulus control, difficult to follow (Shaffer et al., 2024 ). Physical factors
like environmental noise and the lack of private space are significant barriers. For
instance, a bedroom that is not completely quiet is significantly associated with
increased insomnia severity (Desaulniers et al., 2018). Research indicates that
individuals with lower income may be more vulnerable to these noise-related
disruptions, highlighting how socioeconomic status can fundamentally alter the
implementation context (Park et al., 2018).

These physical constraints are often compounded by competing caregiving

responsibilities, which represent a major hurdle to behavioral change. Parenting,
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particularly for mothers, is a high-risk period for the development of insomnia symptoms
(Urfer-Maurer et al., 2017), yet standard interventions rarely account for the necessary
nocturnal disruptions inherent in caregiving. While some adapted protocols for families
have shown feasibility (Schlarb et al., 2020), there remains limited research on how to
apply standard CBT-I in home environments that are not conducive to strict adherence.
By centering these social and environmental realities, it becomes clear that for many,
adherence is not a matter of motivation, but a reflection of a behavioral plan that has not
yet accounted for the reality of every household.

The Need for Qualitative Inquiry in Behavioral Sleep Medicine

Recent qualitative work has begun to highlight the importance of meaning-
making and the role of clinical complexity in sleep health. For example,
phenomenological approaches have been used to explore how veterans with serious
mental illness perceive the consequences of ID and how it interacts with their comorbid
recovery (Klingaman et al., 2025), while other qualitative studies have found that
chronic pain patients value the personalized nature of face-to-face treatment despite the
challenges of the protocol (Koffel et al., 2020).

Although these inquiries have furthered the understanding of participant
perceptions, more research is needed to understand the lived experience of attempting
to implement CBT-I independently, typically the first step in the Stepped-Care Model.
There is a call to investigate how the physical and social environment, such as
household composition and physical space, impacts the ability to adhere to behavioral

sleep protocols (Cheng et al., 2023).
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Methods

Study Design and Rationale

This study utilized qualitative, phenomenological design, Interpretative
Phenomenological Analysis (IPA). IPA was selected because it is uniquely suited to
explore how individuals make sense of major life experiences (Smith et al., 2022), in
this case, the implementation of a behavioral sleep protocol within the context of their
own environment. IPA allows for an in-depth investigation of the barriers to adherence
through the "double-hermeneutic" process: the researcher attempting to make sense of
the participant making sense of their experience (Smith, 2019). Consistent with other
research in this field (Klingaman et al., 2025; Koffel et al., 2020), the idiographic focus of
IPA ensures that the research captures the nuances of implementation that are often
lost in larger, population-level datasets.
Researcher Positionality and Bias

In IPA, the researcher is viewed as an active participant in the analytic process.
Therefore, a transparent overview of my positionality is essential for establishing the
credibility of the findings (Smith et al., 2022). | am a Licensed Clinical Social Worker
(LCSW) with specialized training in CBT-I. | also maintain a professional relationship
with The Insomnia Clinic, from which participants were recruited. While my clinical
background provided a useful understanding of the technical aspects of CBT-, it also
introduced a potential bias in seeing these accounts through a clinician’s lens, that
might instinctively prioritize treatment fidelity and symptomatic improvement over the
participant’s subjective experience. To manage potential bias, | did not provide clinical

services to any of the study participants.
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Additionally, this research was conducted in partial fulfillment of my doctoral
dissertation. This context introduces a specific academic bias, as there is an inherent
professional pressure to identify significant findings or clear themes to satisfy program
requirements. To mitigate these clinical and academic biases, | remained mindful that
my professional definition of treatment success might differ from the participants' lived
realities. | utilized a reflexive journal to document my reactions and clinical assumptions.
This practice allowed me to bracket my clinical expectations and ensure that my
interpretations were grounded in the participants' own words (Richards & Morse, 2012).
My primary goal was not to assess whether participants implemented the protocol
correctly (per a clinician's view), but to understand the meaning they made of the
intervention within the context of their unique points of view.

Trustworthiness and Rigor

To ensure rigor, this study adhered to Lincoln and Guba’s (1985) criteria for
trustworthiness: credibility, transferability, dependability, and confirmability. These
criteria were particularly important given my dual role as an LCSW and the sole
researcher responsible for all data collection and analysis.

Credibility was enhanced through the practice of bracketing, wherein |
consciously documented and attempted to set aside clinical assumptions about the
correct application of CBT-I to remain open to the participants' actual experiences
(Richards & Morse, 2012). Furthermore, | conducted all interviews and performed all
coding to maintain a deep, consistent engagement with the data. To safeguard against
individual bias, | engaged in regular consultation and peer debriefing with Dr. Robert

Glidewell, an expert in BSM and a contributor to this work. Dependability was
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maintained through a detailed audit trail of all analytic steps. This included maintaining a
reflexive journal, preserving initial coding notes, and documenting the iterative process
used to develop the final Group Experiential Themes (GETs). Confirmability was
established by ensuring that all interpretations could be traced back directly to
participant transcripts. Themes were further refined through ongoing consultation with
my dissertation committee, who provided an external check on the logic and
consistency of the analytic process. Finally, transferability is supported by providing
sufficient contextual detail and direct participant quotes to allow readers to determine
the applicability of these findings to other clinical or social contexts (Geertz, 2008;
Lincoln & Guba, 1985).
Participants

Participants were recruited via purposive sampling from The Insomnia Clinic, a
private practice clinic in Colorado specializing in behavioral sleep medicine (BSM). The
clinic offers a four-hour CBT-I workshop designed to increase treatment accessibility
and serve as an onboarding tool for the Stepped-Care Model. To capture the specific
phenomenon of independent implementation, the sampling strategy targeted individuals
who had completed the workshop but had not yet transitioned to one-on-one specialist
sessions.

The final sample consisted of nine adults (mean age 54; 55.5% female) with
chronic insomnia (average duration 15 years). In alignment with IPA methodology, the
focus was on the quality and depth of individual accounts rather than achieving thematic

saturation (Pietkiewicz & Smith, 2014). A sample of nine is considered robust for IPA,
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as it provides enough diversity to identify shared patterns while remaining small enough
to honor the idiographic (case-by-case) depth required (Smith et al., 2022).
Ethics

This study was approved by the Colorado State University Institutional Review
Board (IRB #7309). Participants provided informed consent and completed an optional
demographic survey via Qualtrics prior to their interviews. At the start of each interview,
the researcher reviewed the consent form, emphasizing the voluntary nature of
participation and the right to withdraw at any time. Participants were compensated with
a $50 gift card for their time and contribution.
Data Collection

Data were collected through semi-structured, one-on-one interviews conducted
virtually via Google Meet. Interviews lasting 60-75 minutes took place two to four weeks
following the workshop, allowing participants time to attempt the integration of CBT-I
strategies into their home environments but before a follow-up appointment. With
participant consent, eight of the nine interviews were audio and video recorded and
subsequently transcribed verbatim. One participant declined the request for recording
but consented to the generation of a real-time transcript; in this instance, the researcher
utilized the platform’s transcription feature and detailed field notes to ensure the
participant’s account was captured accurately. The final transcripts were reviewed by
the researcher for accuracy and used as the primary data source for the IPA.

The interview guide (Appendix A) was designed to elicit detailed, chronological
accounts of the participants' experiences. Questions focused on the first few nights and

the subsequent weeks, probing for both successful integrations and the navigation of

148



challenges. Specific attention was paid to how environmental stressors, such as
caregiving responsibilities or physical space limitations, interfaced with the protocol.
Data Analysis

The data analysis for this study followed the iterative, bottom-up process
characteristic of IPA, moving systematically from each participant’s account to the
shared aspects (Smith et al., 2022). The software Delve (delvetool.com, 2025) was
utilized for data management and coding. The process began with a rigorous case-by-
case analysis, during which each transcript was read and re-read for complete
immersion. During this stage, initial exploratory notes were made, focusing on
descriptive, linguistic, and conceptual observations to capture the complexity of the
participant's voice. These exploratory notes were then transformed into "experiential
statements," (Smith et al., 2022) which are concise phrases designed to capture the
psychological essence and core meaning of the participant's account.

Following the construction of these statements, the analysis moved toward
identifying Personal Experiential Themes (PETs; Smith et al., 2022) for each participant.
By clustering experiential statements into PETSs, the researcher ensured that each case
was treated on its own terms, honoring the individuality and unique meaning-making
process of each participant before attempting any cross-case comparison. Additionally,
to maintain an idiographic focus (Eatough & Smith, 2017) throughout the analytic
process, narrative summaries were constructed for each participant. These summaries
served to ground the subsequent thematic development in the unique context of each
individual's lived experience. Once this idiographic analysis was completed for all nine

participants, a cross-case analysis was conducted to identify connections between
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PETs, leading to the development of Group Experiential Themes (GETs; Smith et al.,
2022). This final stage of analysis did not seek to establish a group norm or average;
rather, it aimed to highlight both the shared features and the unique variations of the
implementation experience across the cohort, resulting in a rich, multi-layered
interpretation of the phenomenon. To protect participant confidentiality while maintaining
the idiographic detail, all participants were assigned pseudonyms. Salient quotes were
selected for the final report based on their ability to most accurately evoke the essence
of the group themes while remaining grounded in the individual's specific context (Larkin
& Thompson, 2011).
Results

The final sample consisted of nine participants who completed the 4-hour CBT-I
workshop and were in the process of attempting independent implementation. The
participants were predominantly female (55.5%) with an average age of 54 years (range
34 to 73). Participants were asked to share their race; seven participants identified as
White, one identified as Mexican American, and one identified as Hispanic. On average,
participants had been living with chronic insomnia for 15 years (range 6 months to 38
years), illustrating a significant burden of chronic sleep disturbance. Eight out of the nine
participants were currently using prescribed sleep medication, and all wanted to
discontinue use. While all participants entered the study with a shared goal of improving
their sleep without increased pharmacological reliance, their social and environmental
contexts varied significantly, ranging from acute caregiver stress to household-level
environmental barriers. The following profiles provide the idiographic context for each

participant before the cross-case thematic analysis is presented.
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Participant Profiles

Before presenting the Group Experiential Themes, it is essential to ground the
findings in the unique contexts of the nine individuals who participated in this study.
Table 4.1 provides an overview of the participants’ backgrounds with insomnia and their
lived experiences with independent CBT-I implementation, stories that led to the

development of this study’s Personal Experiential Themes (PETSs).
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Table 4.1

Participant Overview and Context

Participant Age Race/ Gender Insomnia Environmental and Personal Experiential Themes (PETSs)
Ethnicity Duration Social Context
Ricardo 40 Hispanic Male 8 years Temporary bed-separation  "Participating in my own rescue"
from spouse; renegotiated
childcare to prioritizing Relief with science-based plan and help
protocol implementation from professionals

Ricardo’s experience summary: Ricardo’s experience is defined by a shift from "good sleeper" to insomnia that seemingly "came out of
nowhere" and continued to worsen over time. He attributes his insomnia to a history of trauma and racing thoughts, though he sought therapy
for these underlying issues. The sleep disturbance persisted. Initially frustrated by the lack of insurance coverage for behavioral sleep medicine,
he eventually accepted the cost of treatment and found the clinic. He describes feeling relief in having a science-based intervention and a plan.
For Ricardo, the workshop provided a sense of comfort and direction, allowing him to "participate in his own rescue." While he has successfully
integrated CBT-I into his routine, he views 1:1 care as a necessary next step to safely taper off sleep medications.

Jenny 40 White Female 22 years Bedroom as multi-purpose Insomnia as a normalized identity
space; shared home with
spouse and young Moving from “complacency” to
children. “accountability”

Jenny’s experience summary: After two decades of normalizing insomnia as a core part of her identity, the workshop prompted a shift toward
accountability. She moved from a state of complacency to an active acknowledgment that better sleep required significant, lifelong behavioral
changes. She looks forward to 1:1 care to help her taper off sleep medication and manage racing thoughts that often contribute to her insomnia.

Juan 34 Mexican Male 2 years Shared home with spouse  Disheartened by slow progress
American (“good sleeper”); high self-
efficacy within medical Persevering despite skepticism
systems; supportive
physical space Fear of persistent daytime impairment

Juan’s experience summary: Juan’s journey through the healthcare system in search of better sleep was a series of trials, from repairing a
deviated septum to attempting CPAP therapy, before being referred for behavioral treatment of insomnia. He entered the workshop with high
hopes, but after three weeks of strict adherence with minimal improvement, his optimism turned to skepticism. Juan’s account is marked by
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frustration and a feeling of helplessness; he feels he has "done everything right" but remains among the "two out of 10" for whom the treatment
seemingly “fails.” This has caused him to become concerned that even additional 1:1 appointments may “not work” for him.

Nancy 73 White Female 5 years Shared home with spouse  Discomfort as “part of the process”
(bedpartner, also
implementing CBT-I); Individual care as an essential anchor for
previous unsuccessful adherence

digital CBT-I attempt

Nancy’s experience summary: Nancy attributes her insomnia to the natural progression of aging. Having previously attempted digital CBT-I
without success, she entered the clinic specifically seeking the “rigorous" accountability of individualized care. Despite finding the post-
workshop implementation "rocky" and "ugly," Nancy persists with a pragmatic mindset, viewing her daytime fatigue as an inevitable "part of the
process." Her upcoming 1:1 appointment serves as a vital anchor that prevents her from giving up on the protocol.

Mary 73 White Female 15years Acute caregiver stress; Implementation amidst “chaos”
transient housing (CO/AZ)
due to husband'’s cancer Feeling like a "flakey” candidate due to life
treatment stressors

Cognitive burden of competing priorities /
need for repetition

Mary’s experience summary: Mary’s insomnia began during a seven-year course of hormonal therapy following breast cancer. Her
implementation of CBT-I has been hindered by acute life stressors, including her husband’s recent cancer diagnosis and the tension of shared
living spaces during his treatment. She describes a relationship with her husband that was rocky before this major stressor began. Mary’s
narrative is one of being "all over the place," feeling like a "bad candidate" because she could not prioritize the protocol over her caregiving
responsibilities. She expresses a need for a "refresher" and 1:1 guidance to adapt CBT-I to her reportedly “chaotic” life circumstances.

Melissa 48 White Female 38 years Active family home; Negotiating clinical rules vs. family rituals
husband (bedpartner with
possible OSA) and 14yo Sadness over lost habits and spaces that
son; supportive physical provided comfort
space

Seeking technical assurance regarding
correct implementation

Melissa’s experience summary: Melissa’s insomnia spans 38 years, beginning in childhood and worsened by the demands of parental
caregiving. Now that her children are mostly grown, she is prioritizing her own sleep health. While she left the workshop feeling hopeful, the
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reality of implementation forced her to negotiate the rigid rules of stimulus control and the emotional needs of her and her family. She expressed
sadness at the loss of shared wind-down routines with her son and husband, which necessitated a family meeting to establish new boundaries
within the home. Although she is ultimately pleased by her early success and improved sleep since the workshop, she is looking forward to 1:1
sessions as a vital space where she can seek guidance on loosening restrictions and reclaiming the enjoyment of her bedroom space.

James 61 White Male 15 years Shared home with spouse; Identifies as "rule-follower" who prefers to
Comfortable living space have a plan
supported implementation
Urgency to improve sleep and discontinue
sleep medication due to family history of
Alzheimer’s Disease

Necessity of professional affirmation

James’s experience summary: James identifies as a "rule follower" who feels a profound sense of urgency to fix his sleep and taper off sleep
medication to prevent future cognitive decline, a fear rooted in his family history of Alzheimer’s. While he finds the workshop instructions clear,
he has not yet benefited from implementation, has a very short sleep window, and ultimately wants to know how long to persist until changing
something or discontinuing sleep restriction. He seeks 1:1 care for professional affirmation that he is performing the protocol correctly and
permission to eventually taper off his medications.

Lisa 54 White Female 32years Small home; separate “Skeptical of me” / concerned about ability
bedrooms (spouse to follow through with CBT-I
snoring); adult children in recommendations
shared living space; large
dogs in bed Environmental mismatch as barriers

Seeking modification for unchangeable
barriers

Lisa’s experience summary: Lisa’s insomnia began with the birth of her children 32 years ago. Her experience is dominated by environmental
barriers, specifically the noise and space constraints of living in a small home with adult children who remain active late into the night. Lisa has
delayed starting the CBT-I protocols, building them up in her mind as a hurdle comparable to "quitting smoking.” She views her physical home
environment as fundamentally incompatible with the intervention, seeking 1:1 sessions to help her "modify what she is unable to change."

Dave 70 White Male 6 months Living alone; recent Fear of medication dependency
bereavement; supportive
physical space; cat in bed
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Preference for a professional "stamp of
approval"

Dave’s experience summary: Dave had previously experienced episodic insomnia during travel, but a longer episode was recently triggered
by grief due to the death of a family member and resulting “emotional pain.” His primary motivator for CBT-I was a fear of dependency on sleep
medication, the solution his doctor recommended. While he has found some aspects of the protocol helpful so far, he viewed the workshop as a
preliminary orientation and felt unequipped to navigate the "chaotic" implementation phase without a professional's stamp of approval.

Thematic Findings Overview

The following sections present the phenomenon , organized into four Group Experiential Themes (GETs). These themes
represent the shared psychological and environmental essence of the participants' journeys toward implementing CBT-I
independently. While the individual experiences summarized above highlight the unique social and environmental
contexts of each participant, the GETs, displayed in Table 4.2, illustrate the universal patterns of meaning-making, friction,

and adaptation that occurred across the cohort.

Table 4.2
Group Experiential Themes and Supporting Sub-themes

Group Experiential Theme (GET) Supporting Subthemes Contributing Participants

1. Claiming agency * Normalized identity to a treatable condition Ricardo, Jenny, Juan, Melissa,
L James, Dave
« "Participating in my own rescue"

» Urgency to Avoid Health Consequences
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2. Negotiating the household

3. The burden of the independent step

4. Seeking professional affirmation

* Negotiation of family rituals

* Physical constraints & environmental
barriers

* The shared bed

» The anxiety of accuracy

* Hypervigilance & performance stress
* Disheartened skepticism

» The workshop as orientation

» The professional "stamp of approval"
* Managing comorbidities

+ Sleep medication tapering

Ricardo, Jenny, Nancy, Mary,
Melissa, Lisa

Juan, Nancy, Mary, Melissa,
James, Dave

Ricardo, Jenny, Juan, Nancy,
Melissa, James, Lisa, Dave
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The analysis begins with the internal shift toward personal responsibility (GET 1:
Claiming Agency), followed by physical and social negotiations within the household
(GET 2: Negotiating the Household). It then explores the technical and psychological
burdens of the independent implementation phase (GET 3: The Burden of the
Independent Step) and concludes with the participants' conceptualization of individual
care as a necessary clinical anchor (GET 4: Seeking Professional Affirmation).
Together, these themes provide insight into the lived reality of implementing the
independent first step of a Stepped-Care Model for insomnia.

Group Experiential Theme 1: Claiming Agency

This theme captured the profound internal shift participants experienced as they
transitioned from states of normalization, desperation, or passive reliance on medication
toward an active role in their own treatment. For many, the workshop served as a
pivotal moment that transformed "desperate” energy into a structured, behavioral path
forward.

From Normalized Identity to a Treatable Condition. Before engaging with
CBT-l, several participants had integrated insomnia into their sense of self. Jenny, who
had struggled for 22 years, described how she had "normalized" her poor sleep to the
point of “complacency.” She reported, “/ mean, | think sometimes because I've had
insomnia for so long, it's like there's kind of this feeling of like nothing | do is going to
make a difference. Like, it's just kind of how | always am.” Similarly, Melissa had lived
with insomnia for nearly four decades, accepting it as a “baseline reality.” James

described the fear that there might be something wrong with him, stating, “There's this
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sense, is there anything out there that's ever going to cure this? Is it in my physical
makeup? My chemical makeup?”

This stood in sharp contrast to Ricardo, who described the loss of his identity as
a good sleeper. He recalled, "l used to sleep so good," and noted that "sleep is one of
those things you kind of take for granted... until you don't get it."

For these participants, the workshop provided the first cognitive shift, the
realization that insomnia was not an immutable part of their identity but a treatable
condition that could be addressed through behavioral change. Melissa stated, “So then |
felt really hopeful after the workshop because | thought, Oh my gosh, here's something
new that | haven't tried.”

"Participating in My Own Rescue." A central element of claiming agency was
the transition from acceptance of insomnia or passive treatment with medication, to
active behavioral accountability. Ricardo captured this sentiment most poignantly,
stating that the CBT-| strategies allowed him to “participate in my own rescue."” This
sense of empowerment was echoed by James, who reported that the thing he was the
most excited about was “having a plan” and went on to say, “/ would say I'm a pretty
consistent rule follower. So once I'm given a set of guidelines, | generally try to follow
them pretty closely.” The shift moved participants toward a sense of responsibility and
agency that they previously did not know was possible. Jenny noted that while there
was "no easy fix," she felt she had to take accountability if she wanted things to get
better.

The Urgency to Avoid Health Consequences. For some, the drive to claim

agency was fueled by an acute fear of the long-term physical and mental consequences
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of sleep deprivation and sleep medication use. James and Ricardo both identified family
histories of Alzheimer’s as a primary catalyst for their engagement with the protocol.
This created a sense of "urgency" that moved the intervention from a lifestyle
adjustment to a vital protective measure. James expressed an urgent need to improve
his sleep to protect his future health, saying, “So again, I'm kind of desperate and willing
to try anything if it'll get me to where | need to be.” Ricardo noted that, “Well, | did
notice like a cognitive decline, like just not thinking as sharp” and went on to say, “So
these kind of things kind of freaked me out a little bit” and motivated him to find a non-
medication solution immediately.

However, this urgency functioned as a double-edged sword. While it provided the
initial energy needed to seek help, it also led some participants to a state of
counterproductive hypervigilance during independent implementation. Dave described
seeking alternatives specifically to feel “less desperate,” but without professional
reassurance, that desperation manifested as performance anxiety. He stated, “/ felt like
a trapped animal, you know, because | felt miserable, but | wasn't going to sleep.”
James illustrated this nuance; his extreme urgency to fix the problem caused him to
monitor the protocol so rigidly that the implementation itself became a new source of
stress. He described, “I've tried everything else, so I'm kind of relying on this to take me
where | need to go. But the longer | go without seven days of hitting that mark, it
becomes a little more frustrating.” In these cases, the intense effort to sleep appeared to

threaten to perpetuate the very autonomic arousal participants were trying to escape.
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Group Experiential Theme 2: Negotiating the Household

This theme addressed the physical and social reality of implementing CBT-I
within the context of a shared life. While the workshop provided the behavioral rules for
sleep, those rules often collided with the social rhythms and physical constraints of the
participants' homes. Implementation was not just a personal challenge, but a negotiation
with the people with whom and spaces in which they lived.

Negotiation of Family Rituals. Implementing stimulus control and sleep
restriction often required participants to dismantle long-standing family traditions.
Melissa described that in order to follow the rules, she had to initiate a family meeting to
explain why these rituals had to stop, highlighting how the protocol can disrupt the
established rhythms of family life. She reported:

“Well, just, | realized as | was going home from the workshop that | was going to

have to really talk with my husband about it because it's actually going to impact

him. Like, you know, it's not actually just me. It was going to impact our normal

routine and um it also impacts my son” (Melissa).
She described how her husband and 14-year-old son would typically read and wind
down together in the big bed, and went on to speak about the emotional cost of these
changes, particularly the loss of her family's wind-down routine. She recounted, "that's
the hard part is like, | miss that time, you know? And that was my favorite time of day."
Similarly, Jenny had to negotiate her use of the bedroom as an "all-purpose room"
where she previously spent time with her children, worked, and even used exercise
equipment. She noted that moving her activities elsewhere felt like she was having to

"give something up" to protect the space for sleep.
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Physical Constraints and Environmental Barriers. The physical layout of the
home sometimes served as a primary barrier to successful implementation. Lisa faced a
significant environmental mismatch, living in a small home where her adult children
occupied the only shared living space late into the night; she felt she had nowhere to go
when the protocol required her to get out of bed. She described the shared living area
as a "kid zone" where her sons would be "gaming or watching TV until two in the
morning." This structural barrier created a sense of her feeling overwhelmed, leading to
avoidance of the strategies. She went as far as to say, “/ don't see a future in this house
where I'm going to get good quality sleep because it's just too small and there's too
much going on.” Mary experienced a different kind of mismatch, the “chaos” of moving
between states while caring for her husband’s health meant she was often in cramped
spaces, such as a trailer, where the separate rooms required for stimulus control simply
did not exist. She described, “It's like a three room trailer, you know, so it's pretty tight.
Um, but | can stay up later and watch TV and put it in my hearing aids. So, | can do that
there.” But in terms of getting up and going somewhere in the middle of the night she
expressed, "there's just not room" for stimulus control.

The Shared Bed. Most participants made the decision to implement CBT-I while
continuing to share a bed with their partner. Nancy found strength in the fact that her
husband was also implementing CBT-I, noting that it was easier because "we're doing it
together.” She reported, “Mostly our schedules have jelled. | mean, he's allowed a little
more sleep than | am, but we go to sleep at the same time,” which she reported she
prefers. Conversely, Mary noted that her "tense" relationship with her husband acted as

a stressor that made it harder to focus on the sleep plan. She reported they have
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essentially separated and have been living in different states with short visits to see
each other, though since his cancer diagnosis they are spending more time together.
She reported he was staying with her the first week of CBT-I, which she described was
really challenging. She said, “I feel terrible for having those feelings, but he and | are...
you know, there's always tension in the home. And so that was a hard, uh, specific
problem in trying to relax enough to go to bed.”

Additionally, the physical presence of others, including pets, presented practical
hurdles. Lisa, who no longer shares a bed with her husband due to his sleep apnea,
mentioned sleeping with "large dogs in bed" as a barrier she wasn't ready to change,
but wishes she had not started. She reported, “/ just have to deal with it until they're not
around anymore and not allow any new dogs on the bed.” adding, “/ do sleep a lot
better when I'm traveling.” Conversely, Dave mentioned the comfort and preference of
having his cat in bed, even if it potentially interfered with the strict rules of stimulus
control.

Ricardo decided on separate sleeping arrangements so his wife could manage
childcare while he addressed his insomnia. He reported, “If the baby [3-year-old] comes
in in the middle of the night or wakes us up in the middle of the night, | was having a
hard time going back to sleep.” He described feeling grateful for his wife’s support and
stated the bed-separation is not his preference and he is hoping it is a temporary
situation. Similarly, Jenny described trying to modify the habit of her 4- and 6-year-olds
climbing into her and her partner’s shared bed when unable to sleep, but stated, “/

mean, Kids... My kids are not very supportive of CBT, they’re children.”
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Group Experiential Theme 3: The Burden of the Independent Step

This theme explored the technical and psychological challenges participants
faced during the self-guided phase of treatment. Within the Stepped-Care framework,
the workshop provided the foundation, but as the participants put the protocol into place
for a few weeks on their own, they experienced obstacles. As Nancy shared, “It's one
thing to put all this information into your head and it's another thing to live it.”

The Anxiety of Accuracy. For many, the primary technical challenge was not
the logic of CBT-I, but the precision they felt was required by sleep diaries and
prescribed sleep windows. For example, participants reported experiencing anxiety
about accuracy that seemed rooted in a fear of undermining the treatment through
incorrect data and implementation. Melissa described the difficulty of recording
fragmented sleep, noting “It's been most challenging when I'm trying to calculate my
percentage of time asleep while I'm in bed because there have just been a couple
nights where | just have genuinely not known how to” due to a feeling of being "in and
out of sleep." Similarly, Dave felt a sense of hesitation regarding his time-in-bed
prescriptions, unsure of when to extend his window or how to shift his schedule if the
initial plan was not working. Without a professional to normalize these estimations or
encourage a best guess, the cognitive load of the treatment increased. This technical
uncertainty seemed to create a barrier where participants felt they could not move
forward effectively without a clinician to validate their data.

Hypervigilance and Performance Stress. The technical demands of the
protocol often merged with a deeper performance anxiety. For participants like James,

the desperation to fix the problem led to a state of high arousal that was likely
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counterproductive to sleep. This performance stress was characterized by a rigid
adherence to the rules and a fear of making a mistake that might jeopardize the
protocol's effectiveness. Participants expressed a strong desire for reassurance, often
choosing to keep a failing schedule exactly as it was rather than attempting to modify it
themselves, fearing that any unauthorized change would be "wrong." Lisa described a
fear of even beginning CBT-I by herself because of the short sleep window, reporting,
“The strict window of like you just give yourself that, you know, 30 extra minutes and six
and a half [hours]. | was like that was... it was actually scary. Like, it actually scared me.
| was like there's no way. Like there's no way.”

Disheartened Skepticism. When the independent step did not yield immediate
or clear results, participants' interpretations of that struggle varied. For Juan, the lack of
improvement after three weeks of diligent effort led to a sense of disheartened
skepticism. Rather than viewing the struggle as a clinical sign to move to the next step
(1:1 sessions), he felt a sense of defeat, interpreting the lack of results as a sign that the
treatment, and perhaps any future one-on-one care, might not work for him. He
reported, “In my mind, | was like, it should have worked by now or there should have
been some improvement." and “When you hear like, you know, CBT-I | think works for
like 80% of patients or something, like you're just like damn it, like why am | those two
out of 10? You know? Am | the 20 percent?” Mary echoed this sense of being an outlier,
describing herself as a "flakey candidate" because life stressors made it difficult to keep
up with the rigorous demands of CBT-I.

This sense of defeat stood in sharp contrast to Nancy, who viewed her initial

struggle as "part of the process" and very much looked forward to moving on to face-to-
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face sessions. Nancy’s pragmatic endurance allowed her to persist through "ugly"
daytime symptoms, as she believed the discomfort was a necessary stage of the
intervention.

Group Experiential Theme 4: Seeking Professional Affirmation

This final theme captured the participants’ conceptualization of the workshop as
a preliminary stage of care rather than possibly a standalone solution. Across the
cohort, there was a consistent perception of face-to-face sessions as a safety net, a
necessary space where the general rules of the workshop could be authorized, tailored,
and safely managed by an expert. Importantly, despite difficulties with self-
implementation, Mary expressed “It's not something | want to give up trying though.”
Ricardo captured the sentiment perfectly when he said:

“I think a lot of people would experience this; it’s a bit of relief psychologically.

Like, you have a plan, you have a professional, you have help, you have a

strategy — and | think that alleviates some of that anxiety. You're not just kind of

out there at sea, you kind of got some direction.”

The Workshop as Orientation. Despite the depth of the four-hour instructional
session, many participants viewed the workshop primarily as a foundational orientation.
Dave and Lisa both shared that while they felt the information was helpful, they were
both largely waiting for individual appointments before fully committing themselves to
the more rigorous aspects of the protocol. The orientation phase established the logic of
CBT-l, yet the transition to independent implementation was seen as largely suspended

until real or personalized treatment could begin in a one-on-one setting.
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The Professional "Stamp of Approval.” A prominent subtheme was the desire
for a professional to authorize modifications to the protocol. Participants like James,
Melissa, and Dave expressed hesitation to adjust their sleep windows or stimulus
control strategies without technical assurance. As Dave explained, “/ feel like I'm doing
some sort of a home hack job on the CBTI.” This need for a "stamp of approval"
seemed rooted in a fear that any self-directed change might compromise the treatment's
efficacy. Melissa and Juan had already sought out confirmation that they were
implementing the rules correctly, while James and Dave expressed wanting
professional permission during their face-to-face appointments before altering their
schedules, even though the times did not seem to be working for them. As stated
previously, Lisa was unsure if she should even begin based on the barriers she knew
she would face in her home environment, and wanted to confirm in her one-on-one
session before starting. She stated, “If | can't do CBT the way that they spelled out with
the you know, no TV, only time in your room is when you're asleep, that kind of thing...
Like am | a lost cause?”

Managing Comorbidities. The complexity of the participants' lived experiences
often extended beyond insomnia, and many sought one-on-one care specifically to
address comorbid psychological and physical health issues that interfaced with their
sleep. Juan’s narrative was heavily influenced by a sense of defeat that seemed linked
to underlying depressive symptoms and continued questions about sleep apnea. With
his deviated septum repair he had hoped to improve his breathing and quality of sleep,
but this did not feel any different. Dave’s implementation was complicated by recent

bereavement and the initiation of an SSRI mid-treatment, while others struggled to
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balance CBT-I| with anxiety, racing thoughts, or the management of CPAP for sleep
apnea. Mary reported noticing when trying to sleep, “Oh my gosh, my body is so tight
right now... And | was aware of that. That could be something that is preventing me
from falling asleep without me even realizing it.” These participants described that the
general advice of the workshop could not sufficiently account for the particular nuance
of their health profiles. They viewed the face-to-face safety net as the only space where
these overlapping conditions could be integrated into a cohesive treatment plan.

Sleep Medication Tapering. Because eight out of the nine participants utilized
sleep medication, the desire to discontinue pharmacological reliance emerged as both a
primary motivator and a significant barrier. Dave decided to try and go without after his
sleep improved slightly with CBT-l and described the following experience;

“After the workshop, | was still taking Ambien. That's when | experimented with

not taking the Ambien, | was awake till 5:30 in the morning. | went ahead and

took Ambien, and | slept for two hours, got up. That day was miserable.”

The workshop’s instruction to remain on current medications while starting
behavioral strategies created confusion for some, including James, who felt an urgent
need to taper immediately. Ricardo and Jenny viewed the one-on-one setting as a vital
step to the medication tapering process, expressing that they did not feel safe or
capable of navigating this without clinical guidance. For these participants, the individual
appointment was not just for additional support with the CBT-I protocaol, it was a

necessary medical anchor for safely transitioning away from chemical dependency.
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Discussion

Overview of Findings

The central contribution of this study is to give substance to the implementation
barriers observed with self-guided CBT-I, often the first step in the Stepped-Care Model.
This is the space where clinical instructions meet the reality of the home environment.
While the workshop fostered a profound shift in self-efficacy and realistic sleep
expectations, participants faced structural and psychological barriers that rendered the
independent step insufficient for many.
The Socio-Ecological Reality of Sleep

A primary finding is that CBT-I implementation is not merely an individual
behavioral task, but a mesosystem negotiation. These findings illustrate that the rules of
CBT-I often collide with the social and physical realities of the household. Participants
described the emotional cost of disrupting family rituals to follow stimulus control,
supporting the argument that sleep is a collective family practice, rather than purely
individual one (Richter et al., 2016). Additionally, this supports the recent findings of
Lalor et al. (2026), who found that participants prefer and find it beneficial when partners
get involved in insomnia treatment. When the home environment is characterized by
crowded or multi-purpose spaces, the strict behavioral requirements of CBT-I may
become more challenging to follow. This aligns with research suggesting that physical
factors, such as noise and lack of private space, are significant risk factors for insomnia
severity (Desaulniers et al., 2018). For participants living in small or "chaotic"
households, the environment may be incompatible with standard stimulus control,

possibly providing a partial explanation for the higher attrition rates observed in self-
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guided formats (Takano et al., 2026), as the intervention makes assumptions about the
capabilities of participants’ physical space that is not always true.
Implications for the Stepped-Care Model

While the Stepped-Care Model is designed to maximize efficiency by starting
with low-intensity interventions (Espie, 2009), current frameworks often operate under
the assumption that a self-guided first step is a benign entry point for all patients.
However, these findings suggest that for some individuals, particularly those with high
clinical complexity or significant environmental barriers, an unsuccessful or unsupported
first step is not a neutral experience; it is an alienating one. This supports the growing
consensus among researchers that low-intensity steps must be accompanied by
proactive monitoring to ensure patients do not drop out of the care continuum
prematurely (Ho et al., 2020; Siengsukon et al., 2021).
Limitations

As is standard with IPA, the small sample size was intended to provide
idiographic depth rather than statistical generalizability (Smith et al., 2022). While the
experiences of these nine individuals offer rich insight into the phenomenon of
independent implementation, their perspectives may not represent the broader
population of insomnia patients. Additionally, the specific clinical context of this study
likely influenced participant perceptions. Because the workshop is often framed as an
onboarding step within a clinic that offers one-on-one care, participants’ tendency to
view the workshop as a preliminary orientation may have been influenced by the clinic's

own presentation of the individual sessions as the ultimate therapeutic goal.
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Steps were taken to mitigate recall bias by interviewing participants within two to
four weeks of the workshop. This window ensured that participants had sufficient time to
attempt the protocol in their home environment while the details of their lived experience
remained fresh. Additionally, this timeframe provided an important look into a critical
period for attrition, the first few weeks of treatment. However, a significant limitation of
this timeframe is that behavioral changes in CBT-| often require more than a few weeks
to yield clinically significant results, even with strict adherence. Consequently, the
"disheartened" sentiments expressed by some participants may reflect the timing of the
interviews during the most difficult phase of behavioral adjustment, rather than the
ultimate outcome of the intervention. Finally, as the sole interpreter of the data, my own
clinical background served as both a tool for understanding and a potential source of
bias. While reflexivity and peer debriefing were utilized to ensure the analysis remained
grounded in the participants' accounts, the findings remain an interpretive product of the
interaction between the researcher and the data.

Future Directions and Clinical Recommendations

Based on these findings, the development and evaluation of a Socio-Ecologically
Adapted CBT-Il is recommended. This approach would move beyond a one-size-fits-all
Stepped-Care Model to acknowledge that the success of a low-intensity first step is
largely dependent on the participant's social and physical environment.

Triage for Clinical Complexity

To prevent treatment alienation, clinicians must refine the triage process for low-

intensity interventions. Participants with several previous intervention attempts or those

with high medication-related fears may benefit from skipping the independent
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implementation phase entirely or, at minimum, receiving a booster call within the first
week of treatment. Such an adaptation would provide the technical assurance and
professional affirmation that these participants identified as essential. Alternatively, as
practiced in the current clinical model, it is vital to reiterate during the workshop that the
session serves as an onboarding to treatment. Explicitly framing the workshop as a
foundational skill-building phase, while positioning the subsequent one-on-one sessions
as the space to apply those skills to specific needs and comorbidities, may help manage
expectations and maintain engagement through the independent step, as it did for
several participants.
Integrating Environmental Modification

Clinicians should treat the theme of Negotiating the Household not as a
secondary logistical issue, but as a core clinical task. This involves proactively helping
patients troubleshoot structural barriers, such as shared living spaces or caregiver
responsibilities, before these obstacles lead to treatment dropout. This is especially
critical given that low-income individuals, who are disproportionately affected by sleep
disturbances (Papadopoulos & Sosso, 2023), are more frequently referred to self-
guided or brief approaches due to cost. If researchers and clinicians can better account
for these meso-systemic challenges in future iterations of the intervention, the field can
move toward more equitable outcomes.
Advancing Mixed-Methods Research

Finally, future research should employ mixed-methods designs to quantify the
prevalence of the specific structural and social barriers identified in this study. While this

phenomenological account has detailed the why and how of implementation challenges,
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larger-scale quantitative research is needed to correlate barriers like shared bedrooms,
lack of separate spaces for stimulus control, and caregiver stress with clinical outcomes.
By integrating these socio-ecological variables into larger clinical trials, the field of sleep
medicine can move away from reductionist behavioral models and toward a more
comprehensive understanding of how social determinants of health dictate the success
of insomnia treatment.

Conclusion

This study provides a crucial phenomenological window into the lived reality of
CBT-I implementation, centering the participant's voice in a field often dominated by
quantitative outcomes. A better understanding of the participant's perspective is
imperative to inform clinical improvements and refine the triage process within Stepped-
Care Models. While brief, low-intensity formats provide a necessary foundation of
knowledge, the difficulties of implementation are rarely due to a lack of motivation.
Instead, they are deeply rooted in unaddressed structural barriers and the psychological
burden of attempting to self-modify a complex behavioral plan in isolation.

Despite these challenges, the implementation process fostered a profound shift
in participants' self-efficacy and the development of more realistic sleep expectations.
However, for individuals with high clinical complexity, such as long-term sedative use or
significant psychiatric and medical comorbidities, low-intensity options may be
insufficient to ensure successful behavioral integration. To achieve truly equitable sleep
health outcomes, the field must address the social and structural determinants of health

that dictate whether a science-based plan can survive the reality of the household. We
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must ensure that the first step of care is a bridge to success, rather than a barrier that

leaves the most vulnerable patients feeling disheartened and defeated.
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CHAPTER 5

CONCLUSION

Substantial advancements have been made in establishing Cognitive Behavioral
Therapy for Insomnia (CBT-I) as the gold standard treatment for Insomnia Disorder
(Morin et al., 2023; Qaseem, 2016). However, despite robust evidence supporting its
efficacy, a significant implementation gap remains. The transition from clinical gold
standard to equitable public health reach has been slow and inconsistent (Sweetman et
al., 2025). This dissertation has explored the systemic, clinical, and environmental
variables that contribute to this persistent challenge by examining how access is
conceptualized within the research literature, the dose-response requirements for
complex clinical populations, and the lived experiences of individuals implementing
behavioral protocols independently following a brief workshop.

The three studies in this dissertation work in tandem to address identified gaps in
the literature under the overarching theme of equitable access to care. Grounded in the
Stepped-Care Model (Espie, 2009), the Socio-Ecological Model (SEM; Bronfenbrenner,
1974; Grandner, 2019) and the Theory of Access to Care (TAC; Penchansky &
Thomas, 1981), these studies moved beyond isolated measures of efficacy to consider
who benefits, who has access, and how the intervention is experienced in daily life.
Study 1 established the foundational landscape of literature through a bibliometric and
thematic analysis of 554 articles (Gutiérrez-Salcedo et al., 2018). It identified that while

research on CBT-I access and implementation has increased ninefold since 2010,
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growth is concentrated at the micro-level, primarily regarding individual Acceptability
(36.6%) and Accommodation (16.4%), while policy-level factors like Affordability (3.2%)
and Accessibility (1.3%) remain profoundly neglected. Study 2 explored the impact of
CBT-I within a real-world clinical environment (N = 320) using Hierarchical Linear
Modeling (Raudenbush & Bryk, 2002). Findings revealed a complexity paradox, in
which patients with multiple comorbidities showed the steepest rates of improvement
but required significantly higher doses (up to 13 sessions) to reach diagnostic remission
compared to standard 4-to-6 session protocols established previously (Edinger et al.,
2007). Study 3 provided essential qualitative context through Interpretative
Phenomenological Analysis (IPA; Smith et al., 2022) of nine participants. It uncovered
how relationships and environmental realities — such as crowded housing, caregiving
responsibilities, and the presence of bed partners — can either facilitate or obstruct the
independent implementation of CBT-I| protocols at home. Together, these studies offer
an evaluation of CBT-I as both a clinical tool and a social justice imperative, supporting
the development of tailored, equitable, and scalable interventions for underserved
populations.

In identifying real world effects and implementation challenges, this dissertation
has outlined several critical gaps in the existing research. Primary among them is a
historical reliance on a narrow theoretical framework that decontextualizes the individual
from their socio-ecological surroundings (Grandner, 2019). Quantitative efficacy trials
currently outweigh qualitative and implementation research, and the homogenous
research participant — often reflecting high-SES and low-comorbidity profiles — takes

precedence over those with complex clinical presentations. Taken together, the three
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studies presented in Chapters Two through Four highlight the highly contextualized
nature of insomnia care and reinforce the necessity of considering the environment
alongside biological sleep regulation. Consequently, there is an opportunity for a social-
work-informed approach to sleep health equity, resulting in several implications for
theory, policy, practice, and research.

Implications for Theory

The historical application of micro-level theoretical frameworks, such as the two-
process model of sleep regulation (Borbély, 1982; Borbély et al., 2016) and the 3P
model of insomnia (Spielman et al., 1987), has provided a rigorous foundation for
treatment. However, these models were developed with the implicit assumption that a
patient possesses the individual agency and environmental stability required to make
behavioral changes. A continued reliance on these theories alone has led to a
reductionist view of insomnia that assumes a privileged sleep environment, one
characterized by privacy, quiet, safety, and adequate space. By integrating alternative
theoretical approaches, specifically the SEM (Bronfenbrenner, 1974; Grandner, 2019)
and the TAC (Penchansky & Thomas, 1981), this dissertation argues that sleep health
is not merely a biological process but a socio-ecological one.

Study 1 illustrates the consequences of theoretical narrowness, revealing that
research remains heavily concentrated at the individual level, while only 4.5% of the
literature specifically addresses the macro-level factors of affordability and geographic
accessibility. In Study 2, the finding that 65.5% of self-pay patients achieved a
meaningful clinical response (Qin et al., 2024), while only 51.3% of insurance-paying

(Medicaid and Medicare) patients reached the same threshold, revealed a disparity in
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treatment outcome based on payment method, which often serves as a proxy for
income. This demonstrates the importance of focusing on system-level barriers to
treatment to better understand the reasons for this disparity. Study 3 demonstrates the
utility of an ecologically focused perspective by highlighting how family dynamics and
household space influence the independent implementation of CBT-I. When the
protocol is fundamentally altered by environmental barriers, it suggests that our
theoretical understanding of adherence must evolve to include the environmental and
social realities of the individual. This is especially important for low-SES groups, who
often experience disproportionate burdens due to environmental factors (Papadopoulos
& Sosso, 2023; Park et al., 2018), an understudied aspect of this phenomenon that will
be explored further below.
Implications for Policy

Current policy mandates often fail to achieve sleep equity due to a
disproportionate focus on clinical guidelines and treatment recommendations, with
insufficient emphasis on advocacy for structural change. Study 1 highlighted a profound
lack of research regarding affordability and geographic accessibility, suggesting that
policy-level priorities must shift toward the mapping of access deserts to identify where
care is most needed (Vargas et al., 2023). Specifically, the finding that only seven
articles in the 15-year sample addressed Accessibility at the policy level reveals a
significant research gap that currently limits the ability to advocate for broader reach.
Without a rigorous evidence base for how marginalized populations physically and
digitally access care, policy initiatives will likely continue to favor logistical convenience

over systemic justice.
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Study 2 offers empirical evidence for the potential benefit of insurance parity and
flexible treatment visit amounts. By quantifying that patients with high clinical complexity
require an average of 13 sessions for remission compared to the standard 4-to-6
(Edinger et al., 2007), this research demonstrates the real-world impact of CBT-I for
comorbid populations and supports a shift away from one-size-fits-all session limits.
Caps on treatment visits imposed by insurance companies create a structural barrier for
the very patients who demonstrate the steepest rates of improvement but require a
longer duration to achieve full remission (Lazar et al., 2018). Policy focused on the
expansion of insurance coverage and payment parity would not only improve
affordability for a more diverse range of patients, but would also allow for more precise,
long-term care that matches the actual recovery trajectories of the most complex
individuals.

Implications for Practice

Social workers comprise the largest segment of clinical mental health providers
(NASW, 2024), yet the profession remains substantially underrepresented in behavioral
sleep research. Given the general absence of socio-ecological and systems
perspectives in the literature, contributions from the social work perspective are
essential to move the field toward equitable implementation.

This dissertation holds implications for clinical practice from several angles.
Study 2 cautions practitioners against the rigid application of abbreviated protocols and
encourages a shift in therapist assumptions regarding the timeline for improvement.
Findings from this study suggest that slow progress may not indicate a lack of efficacy

but rather suggest that a higher treatment volume may be needed, especially for
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patients with complex comorbidities. This is a critical finding that can directly inform how
clinics develop more effective treatment plans for complex cases. Furthermore, the
dose-response data suggest a path for the practical application of the Stepped-Care
Model. By triaging patients based on clinical complexity, practitioners may better
determine who can benefit from low-intensity starts and for whom high-intensity
resources should be reserved. While these findings should be further explored with
rigorous experimental designs, they offer a preliminary framework for setting more
accurate recovery expectations.

Study 3 describes qualitative barriers to independent implementation, such as
attempting stimulus control in multi-purpose or crowded bedrooms. In a practice
context, these results highlight the importance of environmentally informed
modifications. Through applying social work’s person-in-environment perspective (Karls
& Wandrei, 1992), social work practitioners are well positioned to shift away from rigid
adherence to standard treatment metrics to assisting clients in negotiating the
environmental and social realities of their households.

From an organizational perspective, clinics could benefit from structuring lower-
intensity options (like workshops or digital self-guided tools) with a clear, scheduled
pathway for guidance (Okun & Glidewell, 2023). This could include using brief
interventions as a primer followed by a scheduled check-in within 1-2 weeks to provide
the technical support that Study 3 participants identified as necessary. This is
consistent with previous research suggesting it is imperative that clinicians actively
support patients and promote continued engagement through the Stepped-Care Model,

normalizing the need for transition through the stages as a standard part of the
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therapeutic process (Manber et at., 2015). Continued support for studies using real-

world samples within these Stepped-Care structures is vital to ensure that treatment

models do not inadvertently become lesser care for underserved populations.
Implications for Research

The findings presented here suggest several pathways for future inquiry to
address gaps regarding affordability, accessibility, and the structural drivers of care. By
moving beyond individual-level efficacy, researchers can begin to evaluate the systemic
variables that dictate the success with which this gold-standard intervention can be
successfully disseminated to the public. Specifically, future research must investigate
the mechanisms of dissemination, moving from the efficacy of controlled trials to the
implementation science of real-world practice. This involves a focus on the dimensions
of access, specifically Affordability and Accessibility, identified as gaps in Study 1, in
order to move beyond asking "Does CBT-I work?" to asking "For whom is it
accessible?” and “What systemic structures facilitate or block that access?"

Informed by the findings of Study 2, research should also prioritize precision-
dosing studies for complex populations. Rather than continuing to test 4-to-6 session
protocols in homogeneous samples, future inquiry should utilize adaptive treatment
designs that account for the longer treatment courses required by comorbid patients.
Furthermore, building on the environmental barriers identified in Study 3, there is a
need for environmentally informed implementation research. This means evaluating
how behavioral protocols can be modified for individuals living in crowded or high-stress

environments without compromising treatment integrity.
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Integrating the TAC-SEM Framework

When viewed through the integrated TAC-SEM framework, Study 1 reveals a
profound lack of research at the intersection of Policy-level influence and structural
access dimensions. While over half of the research (55.2%) is focused on Individual-
level factors, achieving population-level sleep equity requires moving toward policy-level
advocacy. To bridge the gap between individual adherence and systemic reach, an
important avenue is the systematic mapping of the actual clinical landscape to
determine where trained providers are located, whether rural populations can physically
access them, and whether services are affordable for those on fixed or low incomes.
This assessment is a prerequisite for any effective strategy targeting rural communities,
including the expansion of telehealth and Stepped-Care Models as outlined in national
plans (Sweetman et al., 2025).

Building on the qualitative findings of Study 3, future research should also
explore how environmental barriers in households influence the perceived utility and
implementation of behavioral protocols. While participants in Study 3 reported
significant challenges, such as the anxiety of accuracy and physical space constraints,
these findings do not suggest that the first step of the Stepped-Care Model is inherently
flawed, although further research is needed to continue to understand best practices.
Rather, they point toward the need for research on specific modifications, such as
environment-informed self-guided protocols and more frequent follow-up support, to
improve the efficacy of these first-step approaches. By investigating how these

modifications facilitate better access and outcomes, future research can ensure that the
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initial tier of care serves as a bridge to success rather than a point of treatment
alienation.
Economic Sustainability and Insurance Utilization

In terms of Affordability, there is a critical disconnect between societal cost-
savings and clinician-level reimbursement rates (Schotland et al., 2024). Findings from
Study 1 revealed that research on affordability, especially as it related to insurance
coverage, is especially sparse. Schotland and colleagues (2024 ) outlined this problem
during a stakeholder summit with BSM researchers and issued a call for researchers to
continue to better define this problem and advocate for insurance payor policy change.
When reimbursement does not match the necessary fees for service, providers are
disincentivized from accepting insurance, creating an artificial ceiling on treatment
availability for Medicare and Medicaid beneficiaries. This systemic barrier was reflected
in the Study 2 findings, where insurance-paying patients attended less sessions and
reached remission at lower rates than self-pay patients. More research is needed to
better understand the mechanisms behind this finding. Additionally, to answer this call
future research should include a deeper evaluation of clinic-level reimbursement rates
across Medicaid, Medicare, and commercial insurance as compared to private-pay
rates to determine economic sustainability at an organizational level. Additionally, Study
1 identified a need for research exploring the individual perspective of those with
government-issued insurance, including waitlist durations and the actual percentage of

beneficiaries able to successfully access BSM services.
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Investigating the Digital and Rural Divide

Research must move beyond the assumption that digital delivery automatically
equates to increased Accessibility. While digital CBT-I is often championed as a cost-
effective solution to affordability barriers, Study 1 revealed a critical evidence gap,
finding only 4.3% of the 554 reviewed articles explicitly focused on marginalized groups,
such as rural or low-SES populations. Additionally, despite a surge in digital delivery
research claiming to increase geographic access (Xin et al., 2022), user assessment of
location to confirm this assertion is extremely rare (Chow et al., 2019). This lack of
demographic and geographic data makes it difficult to ascertain whether digital tools are
truly reaching these populations or if they are simply being utilized by the same high-
resource populations served by traditional clinics.

Consequently, one area of future inquiry is to investigate implementation within
rural healthcare systems. For example, it is necessary to determine if rural primary care
clinics are actively recommending these digital tools and if patients in those regions are
utilizing them at rates comparable to their urban counterparts. By analyzing utilization
data through the lenses of location and socioeconomic status, two dimensions found to
be neglected in Study 1, future research can ensure that technological solutions bridge
the existing equity gap rather than inadvertently widening it.

Conclusion

This dissertation has sought to contribute to an understanding of CBT-I access
and implementation barriers by addressing a research body that has historically been
disconnected from the social and environmental contexts of sleep. By identifying and

exploring several critical gaps, this work has applied conceptual, quantitative, and
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qualitative approaches to support a future in which individuals can not only access the
care they need but be successful in that care regardless of their environment.

Study 1 establishes the foundational landscape and the need for a social work
perspective to address research gaps in policy and structural access. Study 2
quantifies the treatment trajectories of patients with clinical complexity, suggesting the
necessity of dose optimization to ensure patients with comorbidities achieve remission.
Finally, Study 3 centers the lived experiences of those attempting to implement
behavioral change independently and in complex environments, revealing contextual
barriers that can shape treatment outcomes and attrition. Together, these studies
highlight the critical importance of looking at different levels of influence, such as
through the SEM (Bronfenbrenner, 1974) and person-in-environment perspective (Karls
& Wandrei, 1992), to identify barriers to implementation that are often ignored by
individual-level theories. By integrating these frameworks, future research can better
capture the multi-layered barriers encountered by individuals with low SES and complex
clinical profiles, leading to the design of more truly accessible interventions. The
literature has historically overlooked the environmental and systemic dimensions of
treatment implementation, the very areas where the social work perspective, with its
fundamental values and system-level frameworks, is uniquely positioned to lead.
Embracing this approach offers the potential to resolve a stagnating public health crisis
by transforming restorative sleep into an attainable reality for all populations. Ultimately,
improving access to CBT-| is a vital pathway for enhancing quality of life and preventing
the long-term medical consequences of untreated insomnia, providing a roadmap for a

delivery framework that reflects the true diversity of the people it serves.
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STUDY 1: APPENDIX A

FINAL SEARCH EXPRESSION

EBSCO Databases: Psycinfo and CINAHL

XB ("CBT-I" OR "Cognitive Behavioral Therapy for Insomnia" OR "Behavioral Sleep
Medicine" OR "BSM") AND XB ("Affordability" OR "Cost" OR "Price" OR "Out-of-pocket"
OR "Insurance coverage" OR "Reimbursement rates" OR "Medicaid" OR "Medicare"
OR "Private pay" OR "Financial barriers" OR "Socioeconomic status" OR "SES" OR
"Payment parity" OR "Third-party payer")

OR

XB ("CBT-I" OR "Cognitive Behavioral Therapy for Insomnia" OR "Behavioral Sleep
Medicine" OR "BSM") AND XB ("Availability" OR "Provider density" OR "Specialist
shortage" OR "Workforce" OR "Waitlists" OR "Training programs" OR "Non-physician
providers" OR "Clinical Social Workers" OR "Social Work" OR "Stepped-care model"
OR "Primary care integration" OR "Task-shifting" OR "Workforce development")

OR

XB ("CBT-I" OR "Cognitive Behavioral Therapy for Insomnia" OR "Behavioral Sleep
Medicine" OR "BSM") AND XB ("Accessibility" OR "Geospatial distribution" OR "GIS
mapping" OR "Rural health" OR "Travel burden" OR "Distance to care" OR "Telehealth"
OR "Telemedicine" OR "Digital health" OR "Remote delivery" OR "State licensure" OR
"Interstate compacts" OR "Social Vulnerability Index" OR "SVI" OR "PSYPACT" OR
"IMLC" OR "Licensure portability")

OR

XB ("CBT-I" OR "Cognitive Behavioral Therapy for Insomnia" OR "Behavioral Sleep
Medicine" OR "BSM") AND XB ("Accommodation" OR "Treatment format" OR "Brief
behavioral treatment" OR "BBTI" OR "Digital CBT-I" OR "dCBT-I" OR "Group therapy"
OR "Clinic hours" OR "Time constraints" OR "Protocol complexity" OR "Home
implementation" OR "Adherence" OR "Attrition" OR "Dropout rates" OR "Treatment
engagement” OR "Patient burden")

OR

XB ("CBT-I" OR "Cognitive Behavioral Therapy for Insomnia" OR "Behavioral Sleep
Medicine" OR "BSM") AND XB ("Acceptability" OR "Treatment preferences" OR
"Beliefs" OR "Attitudes" OR "Stigma" OR "Patient expectations" OR "Physician
perceptions" OR "Social marketing" OR "Guideline adherence" OR "Lived experience"
OR "Qualitative" OR "Cultural adaptation" OR "Culturally responsive" OR "Buy-in" OR
"Patient-centered care" OR "Language" OR "Linguistic diversity" OR "Limited English
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Proficiency" OR "LEP" OR "Non-English speaking" OR "Translation" OR "Interpreter”
OR "Language concordance" OR "Bilingual" OR "Cross-cultural communication")

PubMed

("CBT-I"[tiab] OR "Cognitive Behavioral Therapy for Insomnia"[tiab] OR "Behavioral
Sleep Medicine"[tiab] OR "BSM"[tiab]) AND ("Affordability"[tiab] OR "Cost"[tiab] OR
"Price"[tiab] OR "Out-of-pocket"[tiab] OR "Insurance coverage"[tiab] OR
"Reimbursement rates"[tiab] OR "Medicaid"[tiab] OR "Medicare"[tiab] OR "Private
pay"[tiab] OR "Financial barriers"[tiab] OR "Socioeconomic status"[tiab] OR "SES"[tiab]
OR "Payment parity"[tiab] OR "Third-party payer"[tiab]) OR

("CBT-I"[tiab] OR "Cognitive Behavioral Therapy for Insomnia"[tiab] OR "Behavioral
Sleep Medicine"[tiab] OR "BSM"[tiab]) AND ("Availability"[tiab] OR "Provider
density"[tiab] OR "Specialist shortage"[tiab] OR "Workforce"[tiab] OR "Waitlists"[tiab] OR
"Training programs"[tiab] OR "Non-physician providers"[tiab] OR "Clinical Social
Workers"[tiab] OR "Social Work"[tiab] OR "Stepped-care model"[tiab] OR "Primary care
integration"[tiab] OR "Task-shifting"[tiab] OR "Workforce development"[tiab]) OR

("CBT-I"[tiab] OR "Cognitive Behavioral Therapy for Insomnia"[tiab] OR "Behavioral
Sleep Medicine"[tiab] OR "BSM"[tiab]) AND ("Accessibility"[tiab] OR "Geospatial
distribution"[tiab] OR "GIS mapping"[tiab] OR "Rural health"[tiab] OR "Travel
burden"[tiab] OR "Distance to care"[tiab] OR "Telehealth"[tiab] OR "Telemedicine"[tiab]
OR "Digital health"[tiab] OR "Remote delivery"[tiab] OR "State licensure"[tiab] OR
"Interstate compacts"[tiab] OR "Social Vulnerability Index"[tiab] OR "SVI"[tiab] OR
"PSYPACT"[tiab] OR "IMLC"[tiab] OR "Licensure portability"[tiab]) OR

("CBT-I"[tiab] OR "Cognitive Behavioral Therapy for Insomnia"[tiab] OR "Behavioral
Sleep Medicine"[tiab] OR "BSM"[tiab]) AND ("Accommodation”[tiab] OR "Treatment
format"[tiab] OR "Brief behavioral treatment"[tiab] OR "BBTI"[tiab] OR "Digital CBT-
["[tiab] OR "dCBT-I"[tiab] OR "Group therapy"[tiab] OR "Clinic hours"[tiab] OR "Time
constraints"[tiab] OR "Protocol complexity"[tiab] OR "Home implementation"[tiab] OR
"Adherence"[tiab] OR "Attrition"[tiab] OR "Dropout rates"[tiab] OR "Treatment
engagement"[tiab] OR "Patient burden"[tiab]) OR

("CBT-I"[tiab] OR "Cognitive Behavioral Therapy for Insomnia"[tiab] OR "Behavioral
Sleep Medicine"[tiab] OR "BSM"[tiab]) AND ("Acceptability"[tiab] OR "Treatment
preferences"[tiab] OR "Beliefs"[tiab] OR "Attitudes"[tiab] OR "Stigma"[tiab] OR "Patient
expectations"[tiab] OR "Physician perceptions"[tiab] OR "Social marketing"[tiab] OR
"Guideline adherence"[tiab] OR "Lived experience"[tiab] OR "Qualitative"[tiab] OR
"Cultural adaptation"[tiab] OR "Culturally responsive"[tiab] OR "Buy-in"[tiab] OR
"Patient-centered care"[tiab] OR "Language"[tiab] OR "Linguistic diversity"[tiab] OR
"Limited English Proficiency"[tiab] OR "LEP"[tiab] OR "Non-English speaking"[tiab] OR
"Translation"[tiab] OR "Interpreter"[tiab] OR "Language concordance"[tiab] OR
"Bilingual"[tiab] OR "Cross-cultural communication"[tiab])
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STUDY 3: APPENDIX A

IPA INTERVIEW GUIDE

Interpretative Phenomenological Analysis Study
Individuals with Lived Experience Protocol
Semi-Structured Interview Guide

Internal Notes:

e Target population: Individuals who completed the 4-hour instructional CBT-I
workshop

e Target sample: 6-10 people

e Research question: How do participants in the Cognitive Behavioral Therapy for
Insomnia 4-hour workshop experience the implementation of their CBT-I protocol
at home?

e Timeframe of data collection: ongoing, capturing participants 1-2 months after
completion of the workshop

[Begin captioning now, if needed]

Introduction. My name is Jessi and | work at the Insomnia Clinic, | am also a PhD
candidate in the School of Social Work at Colorado State University. Today, | would like
to have a conversation with you about your experiences implementing CBT-I since
attending the workshop.

Procedure. The interview today will be in the format of a one-on-one conversation
between us. | have some scripted questions but will also ask you to elaborate on the
information you bring up with me. If you agree to participate in this interview, | will
facilitate a conversation about your experience with implementing CBT-I so far,
specifically how you have experienced any successes or barriers to implementing this
intervention on your own.

Informed Consent.

. Your participation in this interview is voluntary, and you may choose to end it
at any time by clicking exit. You can also choose to take a break, pause or
reschedule.

. Do you have any questions about the informed consent that you signed?

. Are you still okay with me recording this interview? If yes, | will ask again

once the recording begins so that your consent is included in the recording.
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If you have more opinions to share after the interview, you can contact me,
and | would love to hear from you.

You will be offered $50 for taking part in this interview. Before we begin, let
me make sure | have the correct ((email or address)) to send the card to.

Setting the stage for our time together.

In order to protect your privacy, | will not include your name in any write ups or
reports. For example, instead of writing something like “Fred was happy with
his experience with the agency,” | would write “one of the participants was
happy with his experience.”

During the discussion, please feel free to ask me to clarify if something is
unclear.

There are no right or wrong answers.

Questions. If you have any questions after the interview, you may email me at any time
at the email used to set up this interview.

Do you have any questions or concerns before we begin the interview?

[Begin recording now]

Permission to record. Once again, do you give your permission for this interview to be
recorded today for research purposes?
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CBT-I Individuals with Lived Experience Interview Guide

Before we start, here is a bit more context about what we’ll be talking about today. You
have been selected for this research study because you attended the 4-hour
instructional workshop on CBT-I through the Insomnia Clinic.

This is an intervention specifically designed to treat insomnia. Do you have any
questions about what | mean when | say insomnia?

During the group training that you attended for insomnia, you learned a few skills to help
you manage this, we refer to this as CBT-I (or cognitive behavioral therapy for insomnia)
and the skills include stimulus control and restricted time in bed or sleep restriction.
Stimulus control means waiting until you are sleepy to get into bed and getting out of
bed if you are unable to sleep. Time in bed restriction or sleep restriction means
shrinking your time in bed to match how much sleep you are getting.. Do you have any
questions about what CBT-I means, including questions about stimulus control
and/or time in bed restriction?

When | ask you about your experience in implementing CBT-I, these are the specific
protocols that | will be asking about. You can refer to them separately (stimulus control
and/or time in bed restriction) or as a collective “CBT-I"” OR you can just describe in your
own words what you tried.

This research study is really trying to focus on your experience and what it has felt like
implementing CBT-I. Throughout our conversation, | will be prompting you to walk me
through these experiences and/or give examples.

1. To start off, could you provide a bit of background about your experience with
insomnia before attending the workshop? Probe for length of time, ways they had
attempted to address it in the past, any prior CBT-I experience, disruptions to
functioning, etc.

2. What brought you to pursue the workshop instead of another means of
treatment, like individual therapy sessions?

Experience with the workshop. | am now going to ask some questions about your
experience with the workshop itself.

3. What was your understanding of CBT-I before going to the workshop that day?
a. What did you understand were the potential benefits?
b. What did you understand were the potential barriers?

4. Take me back to the day of the workshop, before it started. Could you tell me
what you were thinking about the workshop? Probe for beliefs about it (this
will/won’t work, this will be hard, my sleep problem is unique, eftc.)

5. How were you feeling about the workshop? Probe for: emotions about it
(nervous, excited, skeptical, etc.)

a. What motivated you to participate in the workshop that day?
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b. What worried you about participating in the workshop that day?
What was it like walking into the group (or joining online)?
7. What was your experience of the workshop itself? Probe for: ability to follow
along and understand the material, applicability to your problem, etc.
8. What was your experience interacting with the other participants in the
workshop? Probe for commonalities and differences, group dynamics
9. When you left the workshop, how were you feeling about CBT-1?
a. Were there aspects you were excited about?
b. Aspects you were nervous about?
10.When you left the workshop, what were you thinking about trying CBT-1 on your
own?
11.1Is there anything else about the workshop itself that feels important to share that
| have not asked about?

o

Experience with implementing CBT-l. Now that we've talked a bit about the workshop
itself, | am curious about the days and weeks that followed, when you were trying to
implement what you learned.

| am going to focus on several key time points after the workshop to learn how things
went for you, including things that worked well and barriers you experienced. | will have
similar questions to address the first night, first week, and how things have gone as you
have tried to integrate the training over the longer period of time.

Let’s focus first on the first few days to one week following the workshop.

12.Could you describe how you felt the night after the workshop? | know that this
may have been a little while ago so the details might be a little fuzzy.
13.Did you try to implement what you had learned that first night? Why or why not?
14.Talk me through what you tried and what this experience was like.
a. What went well about this experience?
i. What was going on in your life that made it possible to implement
CBT-I those first few nights?
b. What was challenging?
i. If challenges, what specifically was going on for you at that time?
For example, was there something else in your life that made it
more challenging (separate from your insomnia itself)?
i. How did you navigate challenges in those first few nights?
iii. Was there anything or anyone in your life that helped you navigate
challenges?
c. What could have been improved? Probe for what they could have done
differently OR what the training could have done differently
d. Is there anything that surprised you about implementing CBT-I in those
first few nights?
15. After about a week of time how was it going for you?
16.Where you regularly applying the CBT-I strategies? Why or why not?
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17.What was this experience like either way?
a. Aweek in, what was going well about the strategies?
i. What was going on in your life that made it possible to implement
CBT-l in the first week or so?
b. What was challenging? What got in the way?
i. Again, if challenges, what was going on in your life at that time?
ii. How were you navigating any challenges you experienced in the
first week?
iii. Was there anything or anyone in your life that helped you navigate
challenges?
c. What could have been improved? Probe for what they could have done
differently OR what the training could have done differently
18.How were you feeling about CBT-I during that first week or so?

Now let’s talk about the weeks to month following the workshop.

19.In the weeks after the workshop, what did you notice about your attempts at
using the CBT-I protocol? Probe for specific examples when relevant

20.Were there aspects of CBT-I itself that deterred you from implementing the
intervention? If yes, what were they and why?

21.How comfortable were you implementing the CBT-I protocols on your own based
on what you learned in the workshop?

22.Talk me through how a typical night felt for you while trying to use CBT-I.

23.What specifically were you trying and how was this going?

a. What went well about this experience?
i. What was going on in your life that made it possible to implement
CBT-l in the weeks after the workshop?
b. What was challenging?
i. Again, was there something specific going on in your life that
created challenges?
ii. How did you navigate any challenges you encountered in the
weeks after the workshop?
iii. Was there anything or anyone in your life that helped you navigate
challenges?
c. What could have been improved? Probe for what they could have done
differently OR what the training could have done differently
d. Is there anything that surprised you about implementing CBT-I in the
weeks after the workshop?

24 .Did anything come up that was unexpected? (related or unrelated to CBT-I that
impacted CBT-I)Was there anything in your life that prevented you from
implementing CBT-1?

25.How did you experience your home environment while trying to implement CBT-
I? Probe for space for stimulus control, environmental barriers to sleep

a. Did your home environment support or take away from your attempts to
implement CBT-I1? Probe for specifics
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b. Do you have a bed partner? If yes, what was your experience with that
person like while you were implementing CBT-| strategies?

c. Do you care for anyone at home (kids, vulnerable adults or elders)? If yes,
what was your experience like with them while implementing CBT-I
strategies?

26.Did you experience any conflict with the CBT-I protocol and your culture,
traditions, or upbringing?
27.Talk me through how a typical day felt while you were trying to use CBT-I.

a. Did you feel any different during the day while you were using CBT-I at
night?

28.Did the CBT-I protocols feel relevant and applicable to your specific problem?
Why or why not?

29.1n the weeks after the workshop, what did you notice about your sleep? Did your
experience of sleep change (or not)?

a. If yes, how did it change?

b. If no, tell me what that experience was like.

c. Yes or no: how did you feel about your sleep during that time?

30.Did you ever consider reaching out for additional support or clarification with
CBT-I after the workshop? Why or why not?

a. If yes, what did you do or consider doing?

b. Talk me through your experience with this and what factored into your
decision to reach out or not.

Now let’s focus on how things are going now.

31.Do you feel you have been able to integrate CBT-I into your life?
a. Why or why not?
32.Tell me about your overall experience attempting to integrate this, whether
successful or not.
a. How burdensome has it felt trying to integrate CBT-I into your life? (Not at
all to extremely)
i. If burdensome, what made it feel that way?
b. What other emotions have come up while you have been working on this?
c. Is there anything that surprised you about implementing CBT-I?
33.Has your experience with CBT-I impacted any other areas of your life? Probe for
relationships, caregiving, work, etc.
34.What advice would you give to someone who was just beginning to try and
improve their insomnia?
35.What advice would you give to someone who was just beginning CBT-1?
36.What advice would you give to someone who was about to begin the workshop?

37.1s there anything about your experience that | have not asked you about but you
think is important to share?
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Thank you so much for taking the time to speak with me today! Your feedback is hugely
valuable as we try to continue to make improvements to CBT-l it is so important to
understand the lived experience of implementing it. Do you have any other comments or
questions for me before we conclude?

If there was anything you did not feel comfortable sharing face to face, or think of later
that you forgot to include, you may also email any additional information.
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