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Abstract

Background: Cancer survivors are at increased risk for chronic insomnia, even years after treatment completion. Asinsomnia
isassociated with avariety of long-term health consegquences, accessto insomniatreatment is critically important for the survivor
population. Cognitive behaviora therapy for insomnia (CBTI) is the recommended first-line treatment for insomnia but remains
largely unavailableto survivors. Treatment barriersinclude geographic limitations, ashortage of trained providers, and demanding
treatment regimens. Designed with theselimitationsin mind, the Sleep Treatment Education Program (STEP-1) delivers components
of CBTI in alow-intensity educational intervention delivered online.

Objective: Thisisaphase |l pilot randomized controlled trial. The primary aims are to test the efficacy of STEP-1 to improve
(1) insomnia symptoms and (2) mood in cancer survivors compared to a control condition. The secondary aims will (1) explore
participant factors associated with clinically significant response, (2) evaluate acceptability of the control intervention, (3) explore
feasibility of delivering individualized coaching sessions for participants who do not have a significant response to STEP-1, and
(4) describe participants’ satisfaction with STEP-1 and suggestions for improvement.

Methods: This 2-arm randomized controlled trial enrolled 70 off-treatment cancer survivors aged 40-89 years with clinically
significant insomnia. Participants are randomized to receive either the STEP-1 intervention or control condition (relaxation
education); interventions are delivered in one-on-one, synchronous, virtual videoconference sessions by trained interventionists.
The STEP-1 intervention presents educational information on the development of insomnia after cancer and offers suggestions
for improving insomnia symptoms based on the CBTI elements of sleep hygiene, stimulus control, and cognitive restructuring.
With the interventionist, participants review the suggestions and develop a personalized sleep action plan for implementation.
The relaxation education session provides information on the potential benefits of relaxation and how to independently access
online relaxation exercises. The Insomnia Severity Index is used to measure insomnia symptoms, and the Profile of Mood States
Short Form is used to measure mood at baseline and 4 and 8 weeks after intervention. The primary end point is change in the
Insomnia Severity Index score at 8 weeks, and the secondary end point is change in mood symptoms (Profile of Mood States
Short Form) at 8 weeks.

Results: Thistria was funded in July 2022. Enrollment and data collection began in February 2023 and concluded in October
2024, with 70 participants enrolled. The analysis will beginin fall 2024, and the results are expected in winter 2025.

Conclusions:  Trial results will determine if STEP-1 effects go beyond those that could be attributed to placebo and other
nonspecific treatment factors. Should results support the efficacy of STEP-1 to improve mood and insomnia symptoms, we
anticipate developing efficacy and implementation trials of STEP-1 in larger and more diverse samples.

Trial Registration: ClinicalTrials.gov NCT05519982; https://clinicaltrials.gov/study/NCT05519982
International Registered Report Identifier (IRRID): DERR1-10.2196/60762
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Introduction

Intensive treatments that improve cancer outcomes place
survivors at high risk for devel oping medical and psychosocial
late effects [1-5]. While insomnia may typically be considered
a minor symptom in the larger cancer context, it frequently
develops into a debilitating chronic condition related to
significant health problems. In the general population, indirect
economic costs of untreated insomnia exceed US $100 billion
in the United States per year, primarily from diminished
workplace performance, increased use of health care, and
increased accident risk [6,7]. Asmany as1in 4 cancer survivors
experience clinically significant insomnia even 10 years after
cancer treatment has ended [8,9]. If untreated, insomnia is
associated with heart disease, obesity, hypertension, diabetes,
depression, and anxiety [4,10-18]. Survivors are already
vulnerable to many of these same health conditions due to their
cancer treatment history; therefore, in order to maintain their
overdl health, accessto effectiveinsomniatreatment iscritically
important.

Cognitive behavioral therapy for insomnia (CBTI) is a
well-established and empirically supported treatment. A
systematic review found that CBTI given to cancer survivors
“provides significant, lasting improvement” [19]. Even
compared to pharmacotherapy, multiple randomized trials have
demonstrated that it is the most effective long-term insomnia
treatment [20-22].

Despite compelling evidence, growing populations of cancer
survivors who need it find this treatment largely unavailable
[23]. Fewer than one-third of the most well-resourced cancer
centers in the United States provide CBTI for patients or
survivors [24]. To make effective insomnia treatment available
to survivors, existing barriers must be resolved, including the
shortage of trained CBTI providers and the need for more
efficient and less burdensome treatments than standard CBTI,
which have limited uptake and dropout rates of 20% to 40%
[25-28].

To address these challenges and deliver effective insomnia
treatment to cancer survivors, we have developed the Sleep
Treatment Education Program (STEP-1). The STEP-1
intervention includes (1) core CBTI components, (2) answers
to survivors' frequently asked questions about sleep and CBTI,
and (3) awritten slegp action plan to promote adherence.

The STEP-1 intervention is brief, low cost, and low intensity
and targets survivors' specific needs and experiences. Delivered
in a single virtual videoconference session, STEP-1 does not
require travel to a specialized site for insomnia treatment and
isavailablefor survivorsto access anywhere. STEP-1 provides
guided behavioral planning to help survivors make informed
choices to manage their insomnia. This self-management
approach aims to support survivors autonomy and avoid a
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prescriptive stance [29]. In a single-arm pilot study, STEP-1
was found to significantly reduce insomniasymptomsin cancer
survivors[30]. Asthe next step in thisline of work, the efficacy
of the STEP-1 intervention will be evaluated in alarger sample
and compared to a control intervention in the randomized
controlled trial described here.

The primary aims of the study are (1) to determine the efficacy
of STEP-1 to reduce insomnia and (2) to improve mood
symptoms in survivors compared to a control condition.
Specifically, we hypothesize that insomnia symptoms (primary
outcome) and mood (secondary outcome) will improve
significantly in STEP-1 participantsrelativeto control condition
participants (primary aim). Secondary aims are (1) to explore
participant and program adherence factors associated with
clinically significant response to STEP-1, (2) to evaluate the
acceptability of the control intervention, (3) to explore the
feasibility of delivering individualized coaching sessions for
participants who do not have a significant response to the
STEP-1 intervention, and (4) to describe participants
satisfaction with STEP-1 and their suggestions for improving
theintervention.

Methods

Study Design

The STEP-1 intervention is being evaluated in a pilot
randomized clinical trial, guided by the Obesity-Related
Behavioral Intervention Trials (ORBIT) model [31]. Although
originally developed by obesity researchers, the ORBIT model
has been adapted for the development and early testing of
behavioral interventions of all kinds [31-33]. Participants are
randomized (1:1) to receive either (1) the STEP-1 intervention
or (2) relaxation education (enhanced usua care control
condition). STEP-1 and rel axation education are each delivered
in a single online session via synchronous videoconference.
Outcomes are assessed at baseline and again 4 and 8 weeks
postbaseline. Participants will be recruited from treatment
centers, advocacy groups, and social media and will complete
all study activitiesremotely online. Of note, amodified version
of STEP-1 adapted to address the needs of young adult survivors
is currently being evaluated in a separate trial using similar
methods [34].

Participants

Participantswill be 70 off-treatment survivors aged 40-89 years.
To be eligiblefor enrollment, participants were diagnosed with
cancer (excluding nonmelanoma skin cancer) at least 1 year
prior, have received no cancer therapy (excluding
chemoprevention) in the past 4 months, and have no additional
cancer therapy planned. Participants must be able to read and
write in English, have access to the internet on a daily basis,
and have significant insomnia as evidenced by an Insomnia
Severity Index (ISl) score greater than or equal to 12 [35].
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Survivors who have specific health conditions, medications, or
past insomniatreatments that may affect their sleep or response

Table 1. Study inclusion and exclusion criteria
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to STEP-1 are excluded; for participant inclusion and exclusion
criteria, see Table 1.

Category and criteria

Rationale

Inclusion criteria
General

o Age40-89 years
« Abletoread and writein English

Health issues

«  History of acancer diagnosis (except nonmelanoma skin
cancer) 21 year prior

«  No active cancer therapy (excluding chemoprevention) in
the past 4 months, and no further therapy planned

Internet access

o Regular access to the internet on adaily basis

Sleep problems

«  Significant insomnia, as evidenced by an Insomnia Severity
Index score 212

Exclusion criteria
General

« Any impairment (eg, sensory and cognitive) that interferes
with the ability to complete al study measuresindependently

Health issues

«  Report ever being diagnosed with bipolar disorder
o Report ever being diagnosed with a seizure disorder or have
experienced a seizure in the past 12 months

Sleep problems

« Intention to adjust (decrease or increase) the use of any
prescribed or over-the-counter medications taken to decrease
insomnia during the study period

o Survivorswho report being diagnosed with sleep apneawho
are not receiving recommended medical treatment

o Survivorswho report suspected sleep apnea who have not
completed an evaluation by a sleep specialist

o Survivorswho report their usual bedtimeis not between 5
PM and 5 AM

«  Employment that involves irregular sleep patterns, such as
shift work or frequent long-distancetravel acrosstimezones,
or employment in aposition that could impact public safety

Prior insomniatreatment

o Prior participation in aresearch study, which provided an
educationa or behaviora intervention for insomnia

o Prior participation in abehavioral treatment or patient edu-
cation program for insomnia delivered at the study site.

« Participation in behavioral or educationa interventions for
insomniain the 2 years prior to enrollment (including syn-
chronous and asynchronous online insomnia programs).

Enroll off-treatment survivors able to participate in the intervention cur-
rently available only in English.

Enroll off-treatment survivors able to participate in the intervention cur-
rently available only in English.

To ensure participants have adequate ability to complete online study.

Totest thisinterventioninindividualswith clinically significant insomnia

Exclude individuals not able to independently compl ete the study proce-
dures.

Exclude individual s for whom behavioral treatment for insomniamay re-
quire modification due to medical conditions [36,37].

Exclude individual s whose sleep symptoms may require significant mod-
ificationsin behavioral treatment for their insomnia[38,39].

Enroll only participants naive to the insomnia educational programs and
behavioral treatments.
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Recruitment

All procedures and materials for recruitment are designed to
allow survivorsto self-refer to the study. These materialsinclude
a study information sheet (Multimedia Appendix 1), outreach
letters and emails, informational postcards, and brief study
descriptions suitable for patient-facing material s distributed by
patient support and advocacy groups. For survivors interested
in learning more about the study, all materials include phone,
email, and web contact information. Examples, including abrief
informational video, can be seen on the study website:
StepForSleep.com.

Several methods are used for distribution of these materials to
potentially eligible survivors. At our cancer center, study
information postcards have been placed in waiting areas. Around
the hospital, study information appears on patient-facing screens
(eg, in the cafeteria and waiting areas). The study team meets
with clinical providerswho areinformed of the study and given
recruitment information and materials to share with patients.
Several clinical teams have collaborated with the study team to
send recruitment information directly to their potentialy eligible
patients. Additionally, center programs that serve supportive
care needs are also asked to include study information in their
newsletters, emails, or social media posts. Following similar
procedures, study information and materials have been shared
with providers at several other cancer centers and with patient
support and advocacy groups (regionally and nationally) for
distribution to their patients or members. These informational
materialsare also posted on research portals and sel ected social
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media sites (eg, Facebook; Instagram; Reddit; and X, formerly
known as Twitter).

Procedures

Screening and Scheduling

Survivorsinterested in STEP-1 first contact the study team via
email or phone call. Any preliminary questions about the study
are answered, and survivors are provided with the study
information sheet (Multimedia Appendix 1), which includes
details on the study procedures and aims. Survivors who are
interested in participating are scheduled for screening via
videoconference. The screening meeting is conducted by a
research assistant (BLB, KGM, EMM, and IDD) who answers
any additional questions survivors may ask about the study and
administers the eligibility screening. Eligible survivors are
invited to schedule a STEP-1 intervention session, and ineligible
survivors are provided with a resource guide [40] for finding
help with insomnia or other sleep issues. Any questions or
concerns in this process are referred to the study’s principal
investigator (CJR) for clarification and final determination of
eligibility.

I ntervention Session

The intervention session is delivered in a single, synchronous,
one-on-one videoconference session. Eligible participants
complete the institutional review board (IRB) approved online
consent procedure and a baseline survey before being
randomized to receive the control condition or STEP-1
intervention (Figure 1). Following the intervention, participants
are scheduled for follow-up contact.
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Figure 1. Participant flow diagram. ISI: Insomnia Severity Index; STEP-1: Sleep Treatment Education Program.
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Baseline Survey

Consented participants complete a baseline survey directly in
the web-based Qualtrics survey platform [41]. Participants enter
data directly into Qualtrics with study staff offering technical
support as needed but not collecting data directly from
participants.

Randomization

After the baseline survey is complete, participants are
randomized using Sealed Envelope [42], a commercialy
availabledigital application for randomizing patientsin clinical
trials. Participants are randomized (1:1) to either (1) STEP-1
or (2) an enhanced usual care control condition (relaxation
education). The study arms are balanced by age group;
randomization, with a block size of 4, is dtratified by those
between 40 and 64 years versus 65 and 89 years. Once
randomized, participants areinformed and immediately receive
their assigned intervention session via videoconference.

https://www.researchprotocol s.org/2024/1/e60762
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Coaching sessions

STEP-1 Intervention Delivery

STEP-1 is delivered in individual sessions by trained
interventionists during a single 75-minute synchronous
videoconference session using HIPAA (Health Insurance
Portability and Accountability Act) compliant technology
[43-45]. Interventionists deliver STEP-1 using a slide deck of
42 dlides and following a structured outline, with copies of
session materials (eg, presentation slides and sleep action plan
template) provided to participantsby email. During the session,
the participant can see and hear the presenter, view the
presentation dlides, and ask questions in real time. After
introducing educational information based on Spielman’s model
of insomnia [46] and the association of insomnia with cancer,
theinterventionist presents suggestionsfor improving survivors
sleep based on CBTI components of sleep hygiene, stimulus
control, and cognitive restructuring [19,27,47-49]. For ease of
comprehension, this material is presented in 4 sections:
addressing lifestyleissues (eg, limiting alcohol and stimulants),
sleep environment (eg, avoiding bed for nonsleep activities),
sleep timing (eg, setting aregular wakeup time), and managing
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expectations and challenges (eg, sleep worry and physical
symptoms), with the underlying rationale and potential benefit
for each suggestion provided. After each of the 4 sections, the
participant is asked to review the suggestions presented and
complete their dleep action plan template, with the
interventionist supporting them to record their current sleep
practices and behavioral changes they intend to make. Action
plans of this kind are commonly used in behavioral
self-management interventions [29] and have been shown
valuable in promoting successful behavior change [50,51].
Information about how the COVID-19 pandemic may exacerbate
sleep problems and what aspects of STEP-1 can address this
has been noted briefly in the introduction and “managing
expectations and challenges’ sections. In summarizing the
session, the interventionist offers examples of STEP-1
suggestions, as they might be implemented over the course of
a single day with a discussion of potential challenges and
strategies to manage them.

Relaxation Education (Control Condition) Delivery

The relaxation education is delivered in a single one-on-one
synchronous videoconference session. This session lasts 60
minutes and is delivered by a study team member using adide
deck of 23 dlides and following a structured outline. A copy of
the presentation dides and a curated resource sheet of web-based
videos are provided to each control group participant by email.
The presentation begins with a brief description of how
relaxation may be of benefit for insomnia. Participants are
introduced to a variety of common relaxation exercises (eg,
progressive muscle relaxation, paced breathing, and guided
imagery) and given information about how to accessrelaxation
exercises independently during the study period. Specifically,
they are provided accessto afree app and given alist of videos
available on the web. During the session, participants are given
the opportunity to practice accessing relaxation exercises on
the app and recommended videos on the web with study staff
providing technical support as needed. Participants who do not
have a mobile device compatible with the app are loaned a
device for the study period. To close the session, the presenter
makes suggestions to the participants on how to integrate these
exercises into their routines to reduce stress and improve sleep
independently. Self-guided online relaxation intervention was
selected for the control condition, as 90% of American people
use the internet [52], and the internet is very often used by
cancer survivors for health information [53]. Delivering this
education session in a way that closely follows the structure
and methods used in the STEP-1 session allows for control for
attention and other nonspecific factors while also addressing
ethical and practical problems associated with waitlist or
no-treatment controls [54].

Follow-Up

After completing their assigned interventions, participants in
both conditions are scheduled for their 4-week follow-up call
(Figure 1) and are asked about their preference (eg, phone,
email, and mail) for reminders.

https://www.researchprotocol s.org/2024/1/e60762

Biceetd

Baseline Session Evaluation

All participants are asked to complete a satisfaction form
evaluating their experience with the intervention session upon
its conclusion. Participants receive alink to a questionnaire on
which they report on ease of use and acceptability, satisfaction,
and credibility of the session. Participants are encouraged to
complete it while still in the intervention session but have the
option to complete it later. Participants receive a US $10 gift
card upon completion of this evaluation.

Postintervention Follow-Up: Outcome Data Collection

Study staff contact participants by telephone at previously
scheduled times, 4 and 8 weeks postbaseline. Participants are
asked to enter follow-up data directly into Qualtrics and are
provided with technical assistance if needed. If participants
cannot complete the full assessment at the scheduled time due
to time constraints, they are asked to complete the 7-item ISl
(primary outcome measure) verbally, and their responses are
collected; they are then asked to complete thefull questionnaire
at their earliest convenience. Participants receive email
reminders in advance of each phone call. At the 4-week call,
participants schedule a phone call for the 8-week assessment.
Upon compl etion of the 4- and 8-week assessments, participants
receiveaUS $25 gift card. At thetime of their 8-week follow-up
phone call, participants are asked if they would be willing to
complete an optional additional ISl assessment 2 months later;
participants who agree receive an email with a Qualtrics link
for this assessment. The link is sent again a week later for
nonresponders, but participants receive no additional reminders
and do not receive anincentivefor thisfinal optional assessment.

Coaching Sessions

Coaching sessions have been demonstrated as an effective
enhancement to behavioral interventions for cancer survivors
and other populations [55-59]. Including them in thistria will
allow for collecting dataon their potential utility for enhancing
the STEP-1 intervention. Participantsrandomized to the STEP-1
condition who did not have a=6-point decreasein their ISl score
[60] at 8-week follow-up are offered the option to continue on
the study for 4 weeks. During thistime, participantswill receive
2 individualized coaching sessions to explore the feasibility of
delivering individualized coaching sessions. The optimal timing
for the first coaching session is within 7 days after the 8-week
follow-up, and the second session should be 7 days after the
first. However, they may be scheduled any time within 23 days
after the 8-week follow-up with at least 5 days between coaching
sessions. Paraprofessional coaches trained and supervised by
psychologistswith CBTI expertise deliver the coaching sessions
remotely by following a structured outline adapted from the
principal investigator's (CJR) insomnia study for young adult
cancer survivors [34]. During 30-minute coaching sessions,
participants review progress and challenges in following their
sleep action plan. Coaches offer support and encouragement
and may refer participants to the on-hand materials to help
answer questions and reinforce program goals and suggestions.

Following principles of symptom self-management [59,61-64],
coaching sessions are not prescriptive but promote survivors
self-management skills (eg, goal-setting and problem-solving)
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to implement their sleep action plan. At the end of the 4-week
period, participants complete a questionnaire assessing
acceptability and satisfaction with the coaching sessions and
complete the 1Sl and sleep change measure. Participants will
recelveaUS $25 gift card upon completion of thisquestionnaire.
Administrative data on coaching sessions missed, interrupted,
or rescheduled as well as session duration will be collected.

I ntervention Training and Supervision

STEP-1 Intervention

Study interventionists have graduate-level training in social
work, psychology, or related disciplines but no prior training
in behavioral sleep medicine. Interventionists begin training by
familiarizing themselves with the STEP-1 protocol and
participant-facing materials and reviewing them with the
principal investigator (CJR). Trainees are asked to closely
review the STEP-1 presentation slides and the structured outline
detailing how each slide should be presented to participants
before reviewing audiotaped, videotaped, and transcribed
STEP-1 sessions. When possible, and with the consent of a
participant, trainees attend at least 1 live intervention session
to observe STEP-1 administration. Following the session, the
interventionist answers any questions the trainee might have
and demonstrates postsession procedures. As a next step,
trainees deliver the STEP-1 intervention in mock intervention
sessionswith confederates playing therole of astudy participant;
an experienced interventionist acts asthe confederatein at least
1 mock session. These mock sessions are recorded and
transcribed before being reviewed for fidelity by the principal
investigator (CJR). The principal investigator (CJR) approves
interventionists to conduct STEP-1 sessions with study
participants after they demonstrate fidelity to the structured
outlinefor each slide of the STEP-1 presentation. Additionally,
to maintain fidelity over time and reduce deviation between
interventionists, interventionists record and transcribe an
intervention session (recording only themselves and not the
participant) after every 5 to 10 participants; these transcriptions
are scored for fidelity and discussed with the principal
investigator (CJR).

Self-Guided Relaxation Education

Interventionists begin training on the relaxation education
intervention by familiarizing themselveswith the patient-facing
materials. They closely review the presentation slides and
structured outline detailing how each slide should be presented.
These materials are then discussed with the principal investigator
(CJR) and other study team membersasagroup. Asin STEP-1
training, when possible, trainees attend at least 1 live
intervention session (with participant consent). The trainee
observes session administration, and the interventionist answers
any questions the trainee might have and demonstrates
postsession procedures. As this condition introduces a
self-management resource-based intervention, interventionist
training focuses on taking the proper steps to explain the
intervention, assisting participants in accessing the online
materials, and supporting them in independently selecting
exercises they wish to try. Control session interventionists are
approved to conduct the relaxation education sessions with
study participants after demonstrating reliability following the

https://www.researchprotocol s.org/2024/1/e60762
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structured outlinefor each dide of the presentation in arecorded
mock interview reviewed by the principal investigator (CJR).

Coaching

Paraprofessionals are trained as STEP-1 coaches using a
coaching session outline and semistructured script. Coach
trainees listen to a minimum of 3 live coaching sessions
conducted by an experienced coach. Thetrainee and experienced
coach discuss the flow of the coaching script and participants’
reports of sleep action plan challenges and successes. Trainees
then conduct 2 audiotaped mock coaching sessions with an
experienced coach or psychologist with CBTI experience acting
as a participant and receive feedback on the content of the
sessions. Finally, trainees conduct at least 2 live sessions with
study participants accompanied in the session by an experienced
coach serving as a session coleader. Upon review of these
training procedures, the principal investigator (CJR) approves
coaches to conduct coaching sessions with study participants.

M easures

Outcome measures for this trial are the 1S [65] (primary)
measuring the change in insomnia symptoms and the Profil e of
Mood States Short Form [66] (POM S-SF; secondary) measuring
the change in mood symptoms. The 7-item 1Sl is the most
commonly used measure in insomnia research and has been
validated in cancer populations [67]. It has demonstrated
adequate internal consistency and is sensitive to detect changes
in perceived sleep difficulties with treatment. The POMS-SF
isacommonly used measure of psychological distressthat has
been validated in cancer populations [68]. It is a 35-item
measure that assesses the mood states of participants and
provides multiple scales including an overall Total Mood
Disturbance score used here.

Additional information to describe participants sleep was
collected using the Patient-Reported Outcomes M easurement
Information System Sleep Disturbance Short Form [69], the
Consensus Sleep  Diary-Morning [70], and the
Morningness-Eveningness Questionnaire [71]. The 8-item
Patient-Reported Outcomes Measurement Information System
Sleep Disturbance Short Form evaluates sleep disturbances and
their impact on overall sleep quality; items include specific
sleep problems (eg, restless sleep) as well as satisfaction with
deep quality and amount of sleep. Nine items from the
Consensus Sleep Diary-Morning are used to assess daily sleep
quality and sleep latency; itemsinclude time of attemptsto fall
asleep, number and duration of awakenings, time of final
awakening, final rise time, and perceived sleep quality. Five
itemsfrom the M orningness-Eveningness Questionnaire asking
about preferred timesfor sleep, waking, and physical and mental
activities are used to evaluate chronotype.

To describe participants demographic characteristics, medical
history, current health, and program adherence, several
additional measures are used. Demographic information (eg,
gender and education), medical information (eg, cancer history
and chronic conditions), and insomnia history (eg, insomnia
duration, burden, and past treatments) are collected by a direct
patient report on a baseline survey developed for this study.
The survey also includes 1 physical health item from the Short
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Form Health Survey [ 72] asking respondentsto rate their overall
health, as well as a Pain Thermometer asking participants to
rate their current pain on a 1-10 scale [73]. The slegp action
report gathers information on changes made in sleep behaviors
during the study period, including both changes suggested or
recommended in the intervention sessions as well as those not
included in the study interventions (eg, change in sSleep
medications and starting a nonstudy behavioral intervention).

Finally, several participant report measures will be used to
capture participant experience and satisfaction with the
intervention. Ease of use and acceptability of the online
videoconference format will be assessed using 14 checklist

Table 2. Study measures.
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items adapted from the Tel eheal th Usability Questionnaire[74],
intervention credibility will be assessed using the 6-item
credibility or expectancy questionnaire [75], and satisfaction
with the interventions (STEP-1 and relaxation education) will
be assessed with checklist items adapted from principal
investigator’s previous survivorship education trials [30]. At
the 8-week postintervention time point, participants will
complete a brief questionnaire to provide feedback about the
intervention and how it could be improved. Participants who
receive the coaching sessionswill also completeabrief coaching
satisfaction evaluation after the second coaching phone call.
Details of all measures and time points are included in Table 2.

Measure Baseline

up

4-Week follow-

8-Week follow-
up

Coachingsession  16-Week follow-
#2 up (optional)

Insomnia Severity Index

Profile of Mood States Short Form

O

PROM I S? Sleep Disturbance Short Form
Consensus Sleep Diary

M orningness-Eveningness Questionnaire
Demographic information

Medical information

Single item from the Short Form Health Survey

O o o o o

Pain Thermometer

Sleep action report (behaviora) or relaxation action
report (control)

Nonstudy sleep treatment change
Sleep action plan (behavioral)
Intervention session evaluation

Telehealth Usability Questionnaire

O 0o o o

Credibility questionnaire

STEP-1° satisfaction evaluation

Coaching evauation

d g

3PROMIS: Patient-Reported Outcomes Measurement Information System.
bSTEP-1: Sleep Treatment Education Program.

Statistical Analysis

Primary and Secondary Aims

This is a randomized 2-arm trial comparing the STEP-1
intervention (experimental arm) to a self-guided relaxation
education intervention (control arm). The primary end point is
achangein |S| scorefrom baselineto 8 weeks postintervention.
The secondary end point is achange in mood symptoms on the
POMS-SF at 8 weeks postintervention. Change scores will be
treated as continuous variables. A repeated measures ANOVA
[76] will be used to determine if the STEP-1 intervention
significantly reduces insomnia symptoms (ISl scores) and
improves mood symptoms (POMS-SF scores) compared to a
control condition. ISl and POMS-SF scores will be treated as

https://www.researchprotocol s.org/2024/1/e60762

dependent variables using 2-way ANOVA [76] procedures
(a=.05) with 1 between-subjects factor (group; STEP-1 vs
control), 1 within-subjectsfactor (time), and an interaction term
(groupxtime). A clinically significant response to the STEP-1
intervention will be defined as a reduction of ISl scores =6
points at 8 weeks. Cohen d [77] will be used to quantify
within-group effect sizes, and Hedges g [78] adjustment will
estimate between-group effect sizes. 1Sl and POM S-SF collected
at 4 weeks postintervention will be analyzed using similar
methods. Secondary aims will be analyzed using descriptive
statistics (secondary aims 2, 3, and 4), logistic regression
(secondary aim 1), and 2-tailed t tests and chi-sgquare analyses
(secondary aim 2) [76].
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Sample Size and Statistical Power for Primary End Point

To meet the primary aims, we require 60 participants with
evaluable databut will enroll 70 asahedge against attrition. As
is common for most CBTI interventions [79], STEP-1 has
demonstrated large effects of d=1.00 in our pilot-testing [30].
Using this effect size as areference, the study is conservatively
powered to detect an effect size of 0.6 (primary aim). With a
sample size of 60 (30 per arm), the study will have 90% power
to detect an effect of this size (2-sided test with a=.05). In the
event that the sample size is reduced to 50 (25 per arm), the
study will retain >80% power to detect an effect of this size
(2-sided test with a=.05).

Missing Data

The primary analysis will be an intention-to-treat analysis of
randomized subjects. We anticipate minimal missing data
(<10%) based on experience using similar data collection
methods. If needed, we will use multiple imputation to account
for missing data. Baseline sleep and mood variables will be
included as potential factorsin theimputation model. Sensitivity
analysiswill impute missing change scoreswith values sampled
from an estimated distribution of change scoresfrom the control
group participants.

Ethical Consider ations

Prior to study activation and participant enrollment, the study
protocol was approved by the Dana-Farber/Harvard Cancer
Center Institutional Review Board (protocol 20-516) and
registered on ClinicalTrials.gov (NCT05519982). Prior to
enrollment in this minimal-risk study, potential participants
complete aconsent process approved by the Dana-Farber Cancer
Ingtitute’s IRB. Before enralling, potential participants receive
the STEP-1 study information sheet, containing all the elements
of informed consent. At the beginning of the intervention
session, the interventionist reviews the study information sheet
and answers any questions the potential participant may have.
Additionally, survivors last screened for eligibility more than
2 weeks prior are rescreened for igibility. Finally, eligible
individuals who wish to enroll in the study are asked to provide
consent using an online consent process in use at the
Dana-Farber Cancer Ingtitute. Participants receive online gift
cards to compensate them for the completion of all postsession
guestionnaires. The value of the gift cards ranges from US $10
to US $25 in accordance with time required to complete the
guestionnaires. The maximum compensation for any individual
participant who completes all postsurvey questionnairesis US
$85 in gift cards. All data are securely stored using
HIPAA-compliant servers and software approved for the use
of protected hedth information. Additionally, data are
deidentified upon collection and stored under a study
identification number.

Results

This trial was funded by the National Cancer Society in July
2022, and the protocol described here was approved in January
2023. Enrollment and data collection began in February 2023;
atotal of 70 participants were enrolled as of September 2024.
Final datacollection concluded in October 2024. We anticipate

https://www.researchprotocol s.org/2024/1/e60762
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that dataanalysiswill begininfall 2024, and results are expected
inwinter 2025.

Discussion

Principal Findings

This study is the first randomized controlled tria to test the
hypothesis that the STEP-1 intervention significantly reduces
insomniain cancer survivors (aim 1). By comparing changein
symptomsin the STEP-1 participants compared to those in the
control condition, thetrial will help determineif STEP-1 effects
go beyond those that could be attributed to placebo and other
nonspecific treatment factors. With additional measures and
more extended follow-up than in the previous pilot, this trial
will also provide more information about how durable STEP-1
effects may be and if improvement is seen in mood symptoms
aswell asinsomnia (aim 2). In addition, exploratory analyses
of participant characteristicswill focuson identifying subgroups
of cancer survivors most likely to benefit from STEP-1 and
evaluate the suitability of the relaxation education control
condition for the cancer survivor population (secondary aims
1and 2). Finaly, by testing the utility of individualized coaching
sessions and eliciting participant suggestions to improve
STEP-1, study results will inform future directions for further
optimizing the intervention (aims 3 and 4).

Comparison to Prior Work

Despite numerous clinical trials supporting its effectiveness
[23,25-28], CBTI remains woefully underused by cancer
survivorsdueto barriersto access and demands of the trestment
itself [19-22,80-82]. To address limited access and adherence
to standard CBTI, STEP-1 was designed as a low-intensity
behavioral intervention presenting established elementsof CBTI
inasingleonline educational format. STEP-1 was adapted from
a single-session sleep education intervention previously
developed as part of a stepped-care insomnia intervention for
survivors [83]. Consistent with the ORBIT model for the
development of behavioral interventions [31-33], pretesting
with cancer survivors (phase I) guided refinements of STEP-1,
and a subsequent single-arm pilot (phase I1a) supported its
potential to reduce insomniain cancer survivors [30]. Though
itisinformed by CBTI concepts and methodsasasingle-session
educational intervention delivered by nonsleep specialists,
STEP-1 represents asignificant departure from standard CBTI,
which typically requires5 or more treatment sessions delivered
by mental health specialists. Results of this controlled trial are
now needed to justify and inform further development and
testing of the novel approach taken by STEP-1. Specifically,
the results of the current trial will inform the design of these
new trials by guiding the selection of participants, control
groups, and measures and further optimization of the
intervention.

Strengths and Limitations

Conceptualized within the ORBIT model, this early phasetrial
(I1b) is not intended to conclusively evauate the efficacy of
STEP-1 but rather to confirm the appropriateness of conducting
afuture (phase I11) effectivenesstrial and to inform its design.
Assuch, the current trial design has several notable limitations.
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Because the primary end point of the study is at 8-week
follow-up, it will not shed light on the longer-term effects of
the intervention. Similarly, with a modest size sample of
English-speaking participants, therewill belimited dataon how
demographic, cultural, and other participant variables moderate
the effects of the intervention. Despite these limitations, by
including a larger sample, a control condition, and a longer
follow-up period, trial data will provide new and clinically
relevant information essential to evaluating the efficacy of
STEP-1 and the low-intensity self-management approach to
insomniaintervention more generally.
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Conclusions

Itiswell accepted that behavioral treatment significantly reduces
insomnia symptoms and should be the first-line treatment for
most patients[84,85]. Unfortunately, it is also widely accepted
that due to treatment barriers and challenges, most cancer
survivors with insomnia never receive this evidence-based care
[23,24]. This trial aims to provide cancer survivors access to
effective behavioral insomnia treatment by developing and
testing a brief, low-intensity intervention that addresses their
needs and interests and can be delivered to them wherever they
have internet access. If found effective, this approach has the
potential to greatly improve access to care for the growing
population of survivors whose health and quality of life are
negatively impacted by insomnia.
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