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Background: Sleep disturbance is common and problematic among both patients with cancer and their sleep-
partner caregivers. Although one’s sleep affects the partner’s sleep, existing psychobehavioral interventions
have targeted patients’ and caregivers’ sleep problems independently.

Methods: We adapt the Brief Behavioral Treatment for Insomnia (BBTI) for both adult patients and their sleep-
partner caregivers in the context of cancer. This protocol is to test the feasibility and acceptability as well as
to provide preliminary efficacy of the BBTI for Couples with Cancer (BBTI-CC) intervention, which is to reduce
sleep disturbance and improving sleep quality of both adults with cancer and their sleep-partner caregivers. The
intervention will be delivered weekly for 4 weeks. Questionnaire and daily sleep logs will be collected at baseline
(T1) and one-week after conclusion of the intervention (T2). Satisfaction with the intervention will be assessed
weekly for 4 weeks.

Results: We estimate 18 dyads will be enrolled (18 patients and 18 caregivers). We expect >75 % of eligible and
screened dyads will enroll within the enrollment period, >80 % of enrolled dyads will complete the intervention,
and >80 % of participants will report satisfaction across all acceptability measures. We also expect BBTI-CC will
reveal a small-to-medium effect on sleep efficiency (primary outcome), overall sleep disturbance, subjective sleep
quality, and insomnia severity (secondary outcomes).

Conclusions: Results will inform the feasibility and acceptability of conducting a dyadic sleep behavioral inter-
vention, and provide preliminary efficacy data to guide further refinement of intervention content and procedure
for adult patients with cancer and their sleep-partner caregivers.

1. Introduction

Over 18.1 million people in the United States have a history of at
least one cancer diagnosis in 2022, which is estimated to increase to 26
million by 2040 [1]. Sleep disturbances, including difficulties falling
asleep and difficulties staying asleep due to frequent and prolonged
nighttime awakenings that result in poor sleep quality [2-4], are
prominent concerns of cancer survivors. In fact, 65 %-95 % of patients
with cancer have reported sleep disturbance [5,6], which is notably
higher than that of age-matched individuals who have not had cancer
(14 %-30 % [5,7,8]: and the adult U.S. general population (35 %: 9).
Sleep disturbance has been associated with impaired quality of life,
disease progression, and poorer overall survival of patients with cancer
[4,10,11].

Cognitive Behavioral Therapy for Insomnia (CBT-I) is the gold

standard intervention endorsed by the American Academy of Sleep
Medicine for treating sleep disturbance among the general population.
Modified CBT-I has been primarily offered for adult patients with cancer
[12-15]. Overall, evidence suggested that psychobehavioral sleep in-
terventions improved sleep quality compared with standard care or
treatment as usual as the control condition [16]. CBT-I typically includes
sleep education, sleep hygiene, stimulus control, sleep restriction/-
compression, and cognitive therapy to address anxiety-provoking beliefs
about sleep. The clinical utility of CBT-I, however, has been limited due
to the shortage of trained clinicians, the extensive duration of 6-10
h-long sessions over 6 to 20-week period, and focusing on patients with
primary insomnia (excluding those with medical comorbidities).

Brief Behavioral Treatment for Insomnia (BBTI) has been developed
as a briefer alternative to CBT-I and has demonstrated efficacy [17]. This
treatment focuses on individuals’ sleep restriction/compression and
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stimulus control, and is delivered over 2 to 4 weekly sessions by a range
of clinicians who are familiar with health promotion but not necessarily
trained in CBT, which enhances the value of the intervention by
increasing access to care [17-19]. A recent meta-analysis documents the
preliminary efficacy of BBTI in improving sleep quality for mid-to older
adults with various health conditions [20].

Sleep disturbance is also common among family caregivers of pa-
tients with cancer: 63 %-90 % of cancer caregivers [21,22]. Such
prevalence is higher than that reported by caregivers of individuals with
chronic disease such as cardiovascular disease [23], Parkinson’s disease
[24], and dementia [25]. Sleep disturbance in caregivers has been
attributed to their own and their patients’ cancer-related stress [3,26],
which is also associated with poor quality of life and adverse health
outcomes of the caregivers [27,28].

Additionally, approximately 70 % of the general adult population
sleep in the same bed with a significant other [9], as do adult patients
with cancer and their spousal caregivers/intimate partners. One’s sleep
can affect the partner’s sleep and both adult patients with cancer and
their sleep-partner caregivers have greater sleep disturbance. However,
existing sleep interventions including BBTI have targeted only patients
[12,29] and caregivers [30] separately. Targeting both patients with
cancer and their sleep partnered caregivers for mitigating their sleep
disturbance would yield optimal outcomes of improved sleep health and
general quality of life for both sleep partners [31,32]. Such approach
may be a critical first step to advance understanding and treating sleep, a
shared health behavior in these highly vulnerable populations touched
by cancer. Yet, such interpersonal approach thus far has been applied
only to healthy young-to-middle-aged adults [33-39], patients with
insomnia [40,41], or parents with newborn babies [42,43], whose
sources of sleep disturbance exclusively differ from those in cancer
patient-caregiver dyads.

Specifically, patients with cancer who undergo cancer treatment may
experience sleepiness or drowsiness from the treatment and the side
effects. Thus, the sleep restriction therapy component may need to be
relaxed to accommodate such medical conditions. In addition, an
intervention delivered to two members of a dyad requires some dis-
cussion of negotiating different sleep schedules within the dyad. For
example, one partner may need to go to bed later than the partner to
reduce sleep onset latency, which can be a concern for couples who used
to go to bed at the same time. As a major illness in the family, such as
cancer, is a shared stressor, addressing its manifestation in disturbed
sleep of both sleep partners is even more critical.

Thus, we will adapt the BBTI to target both adult patients with cancer
and their sleep-partner caregivers. We chose BBTI for its brevity and
deliverability by a range of clinicians who are familiar with health
promotion but not necessarily trained in CBT [17-19]. The adapted BBTI
protocol for patient-caregiver dyads is registered on ClinicalTrials.gov
(NCT06571305) and approved by the University of Miami Institutional
Review Board.

2. Methods
2.1. Study design

This study describes the development of the Brief Behavioral Treat-
ment for Insomnia for Couples with Cancer (BBTI-CC) intervention,
which is an adapted BBTI to improve sleep health of both adult patients
with cancer and their sleep-partner caregivers. As a first step, the BBTI-
CC will be tested in a single arm study design, delivered weekly for 4
weeks. This study aims to test the feasibility and acceptability of the
BBTI-CC intervention for both adult patients with cancer and their sleep-
partner caregivers. This study also aims to provide preliminary efficacy
of the BBTI-CC intervention in reducing sleep disturbance and
improving sleep quality for both adult patients with cancer and their
sleep-partner caregivers.
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2.2. Recruitment

Eighteen patient-caregiver dyads (36 persons) will be recruited using
two methods. In the first method, patients are referred to the study team
by treating clinicians at the Brevard Cancer Care Centers, FL. Treating
clinicians provide study brochures to patients who are diagnosed with a
solid tumor. Patients who are interested in getting more information
contact the study team using the contact phone number provided on the
brochure.

In the second method, patients are identified using the Sylvester
Comprehensive Cancer Center (SCCC) Tumor Registry. The search
criteria to screen potentially eligible patients are to reside in Brevard
County, FL, have a visit to the SCCC in the past 3 years, be alive, and
diagnosed with a solid tumor. Using the Dillman Method [44], all po-
tential participants from the SCCC Tumor Registry received an intro-
ductory letter from the study team. After the letters are mailed, the study
team calls the participants at least once a week, with a total of eight calls
on weekdays and weekends and at different times of day for three weeks.
For unreachable cases, a follow-up letter is mailed, followed by another
set of eight recruitment calls. A partial HIPAA waiver is obtained to
screen potentially eligible patients.

For either the first or second method, once a patient is determined to
be eligible for the study, the patient is asked to nominate their sleep-
partner caregiver, who is also screened by the study team. After both
the patient and their caregiver meet the study eligibility criteria, they
are scheduled the study sessions.

2.3. Eligibility

Eligibility, inclusion criteria for patients will be [1] having a diag-
nosis of stage I to IV of a solid tumor in the past 3 years at the time of
enrollment and [2] having a consistent sleep partner who shares a bed
with the patient most of the time (>4 out of 7 nights per week) when
either partner is not traveling and who has lived together with the pa-
tient for at least one year. Eligibility criterion for caregivers will be being
a sleep partner of the patient. Additional eligibility criteria for both
patients and caregivers will be [1] having at least mild-to-moderate
sleep disturbance Pittsburgh Sleep Quality Index: PSQI >5 [45] [2],
willing to change sub-optimal sleep habits [3], 18 years or older [4],
able to speak/read English at the 5th grade reading level, and [5] > 4
weeks after surgery, if any, prior to enrollment because surgery affects
sleep.

2.3.1. Exclusion criteria

Exclusion criteria for both patients and caregivers will be [1] having
had a diagnosis of psychosis, major depressive disorder, or bipolar dis-
order that is not currently treated [2]; having had substance or alcohol
dependency, or active suicidal attempt in the past year [3]; currently
have narcolepsy or restless leg syndrome that is not treated [4]; both
patients and caregivers have an extreme chronotype, or do shift work to
have no overlap in sleep schedule between patients and caregivers [5];
plan trans-meridian travel during the period of data collection blocks;
and [6] have hearing or visual impairment that is not adjusted with
adequate aids, dementia, or cognitive dysfunction.

2.4. Informed consent

This study is approved by the University of Miami Institutional Re-
view Boards. The protocol is registered with ClinicalTrials.gov
(NCT06571305). The project coordinator will explain to each partici-
pant the purpose and procedures, the risks and benefits, the terms of
confidentiality, and the compensation of the study. Participants will be
given the opportunity to carefully review and ask questions regarding
the written consent form, which is presented on a web-based and
HIPAA-compliant Research Electronic Data Capture (REDCap) applica-
tion. Signed consent, which is approved by the University of Miami
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Institutional Review Boards, will be obtained from each participant.
Participants will also be given the opportunity to keep a copy of their
signed consent form.

2.5. Study procedure (Fig. 1)

Participants will complete the pre-intervention assessment (T1) that
includes a questionnaire to be completed once on a web-based Qualtrics
application and daily sleep measures for 7 days on REDCap application.
This study will employ a single arm study design as a first step. The
intervention will be delivered via a HIPAA-compliant Zoom video
platform once a week to both patients and caregivers together for 4
weeks. Participants will complete an intervention satisfaction survey
immediately after the end of each session on a web-based Qualtrics
application. The project coordinator manages the intervention satisfac-
tion survey, so that participants will be informed that the interventionist
is blind to the survey data. The post-intervention assessment (T2) in-
cludes a questionnaire completed once on a web-based Qualtrics
application and daily sleep measures for 7 days on REDCap application,
which begins 7 days after final intervention session (see Fig. 2). In both
T1 and T2 questionnaires, participants will be asked to list medical
conditions [46] and medications taken to manage each condition. The
interventionist will review the list of medications and note its potential
effects on participants’ sleep quality to incorporate the information into
the intervention session. The interventionist also asks the type and date
of cancer treatment received at each intervention session to incorporate
it into the intervention content.

2.6. Intervention

The fundamental behavioral components of Brief Behavioral Treat-
ment for Insomnia (BBTI), including sleep hygiene, sleep restriction/
compression, and stimulus control, are included in the Brief Behavioral
Treatment for Insomnia for Couples with Cancer (BBTI-CC) intervention.
BBTI-CC will maintain the sleep restriction aspect to reduce the total
time in bed to match the total time spent asleep plus 30 min. However,
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recognizing the sleepiness or drowsiness from cancer treatment and the
side effects on and a couple of days after receipt of a treatment [47,48],
BBTI-CC relaxes the sleep restriction therapy component of BBTI such
that prescribed time in bed will not be less than 7 h, even if actual sleep
time is less than 6.5 h. In addition to accommodating cancer-related
sleep behaviors, the BBTI-CC is also adapted BBTI to target both sleep
partners (patients with cancer and their family caregivers), given the
dyadic nature of sleep and cancer.

The BBTI-CC intervention consists of four up to 1-h weekly sessions
delivered by a master’s level interventionist who has been trained in
Clinical Psychology, Behavioral Medicine, Social Work, or related field,
who are not necessarily trained in CBT yet promote access to sleep
health care for those affected by cancer. The competency of the inter-
ventionist in the behavioral principles of sleep modification, cancer
treatment and symptom management, and sleep in the close relationship
context will be ensured through a minimum of three didactic training
sessions and two full sets of intervention sessions with mock participants
role playing. In addition, the intervention fidelity will be assessed by a
research scientist who specializes in psycho-oncology and/or a licensed
clinical psychologist for the first 9 dyads (50 %). Additional training will
be performed with the interventionists if they do not meet >90 % of the
protocol adherence checklist that is developed by the study team. The
BBTI-CC is delivered via a HIPAA-compliant video platform to the pa-
tient and caregiver simultaneously.

Topics covered in the weekly sessions (see Fig. 2) will include psy-
choeducation on sleep processes and sleep hygiene (Session 1: Sleep
hygiene behavior), psychoeducation on stimulus control and sleep
compression (Session 2: Stimulus control and sleep compression),
troubleshoot barriers to adherence to sleep hygiene and stimulus control
guidelines (Session 3: Troubleshooting), and psychoeducation on
addressing relapse prevention (Session 4: Relapse prevention). Before
Session 1, seven days of sleep logs are individually completed by each
participant and used to tailor the intervention sessions.

Session 1 introduces the intervention and provides psychoeducation
about the two-process model of sleep [49,50] and sleep hygiene. Each
partner’s sleep hygiene habits from the 7 days of sleep logs are reviewed,

Enrolment | Allocation

Post-
intervention intervention
A nent Assessment

Pre-
Intervention

TIMEPOINT** -t1 0

t t;

ENROLMENT:

Eligibility screen X

Informed consent X

Allocation (for 1- X
arm RCT)

INTERVENTIONS:

[DBBTI-C
intervention]

ASSESSMENTS:

[Demographics]

[Sieep behaviors]

[intervention
session
evaluation]

[Sleep outcomes]

X

Fig. 1. Schedule of enrolment, interventions, and assessments.
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Phases

Content

Timeline

Screening / Enrollment

1 Initial contact / screening
1 Enrollment

e Week 0, Day 0

Pre-Intervention
Assessment

(1 Pre-intervention questionnaire
1 7 days of sleep logs

e Week 1, Day 1
o Week 1,
Day 1 - Day7

Intervention Session 1:
Introduction and Sleep
Hygiene Behavior

[60 minutes]

O BBTI-CC Introduction

O Individual Sleep Review

O Sleep Behavior Psychoeducation
- Two process model of sleep
- Sleep hygiene

O Setting Goals Regarding Sleep Hygiene Behavior
Changes

O Home Practice (Homework) & Confirm Next Session
Schedule
- Checklist of sleep hygiene

e Week 2, Day 10

Intervention Session 2:
Stimulus Control and
Sleep Compression
[60 minutes]

O Review Session 1 Homework
- Address any problems with sleep hygiene

O Stimulus Control and Sleep Restriction
Psychoeducation

O Setting Goals for Improving Stimulus Control and
Sleep Restriction

O Home Practice (Homework) & Confirm Next Session
Schedule
- Checklist of sleep hygiene and stimulus control

e Week 3, Day 17

Intervention Session 3:
Troubleshoot barriers
to treatment adherence
[60 minutes]

O Review Session 2 Homework
- Address any problems with sleep hygiene and
stimulus control
O Troubleshoot barriers to treatment adherence
O Home Practice (Homework) & Confirm Next Session
Schedule
- Checklist of sleep hygiene and stimulus control

e Week 4, Day 24

Intervention Session 4:
Relapse Prevention
[60 minutes]

O Review Session 3 Homework

O Address any problems with sleep hygiene / stimulus
control Good Sleep Maintenance and Relapse
Prevention

O Setting Goals Regarding Good Sleep Maintenance and
Relapse Prevention

O Home Practice (Homework) & Confirm Post-
Intervention Assessment Schedule

e Week 5, Day 31

Post-Intervention
Assessment

O 7-day sleep logs that include sleep markers, sleep
hygiene and stimulus control
O Post-intervention questionnaire

e Week 6,
Day 38 — Day 44
o Week 6, Day 44

Fig. 2. BBTI-CC intervention content and timeline.
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and goals for changing relevant sleep hygiene behaviors are collabora-
tively discussed and negotiated between participants and interven-
tionist. During Session 2, progress with behavior changes for sleep
hygiene is reviewed. Then, stimulus control and sleep compression
principles are introduced. Session 2 is tailored according to each par-
ticipant’s reported sleep schedule and behaviors from the 7 days of sleep
log (e.g., sleep onset latency, wake after sleep onset, non-sleep time in
bed). If participants do not have any problems with sleep hygiene,
stimulus control is introduced in Session 1. Similar to Session 1, goals for
relevant stimulus control and sleep compression are collaboratively
discussed and negotiated.

Session 3 reviews sleep hygiene, stimulus control, and sleep
compression, as well as focuses on troubleshooting any barriers to
adhering to guidelines and to making the progress toward the goals. If
participants faced challenges during the past two weeks, the interven-
tionist and each participant re-negotiated the most feasible and
achievable behavioral goals, so that participants could practice these
revised goals before the final session. If participants were able to adhere
to treatment recommendations but continue to have sleep disturbance,
behavioral goals would be adjusted. For example, if a participant
continued to have more than 30 min of either wakefulness in the middle
of the night or sleep latency, the interventionist would negotiate to
further restrict bedtime window by 15 min (but no less than 6 h). In
Session 4, the behavioral components of BBTI are reviewed again, if
needed. Participants’ progress and barriers experienced are also dis-
cussed. The focus of Session 4 is primarily on psychoeducation to sup-
port healthy behavior maintenance and relapse prevention. This will
include instructions on how to self-titrate the total time in bed by
increasing total time in bed by 15-min increments if total wakefulness is
less than 30 min per night or decreasing total time in bed by 15-min
increments if total wakefulness is greater than 30 min per night.

The order of the session content can be tailored for individual dyads
based on the information obtained from pre-intervention questionnaire
and daily sleep logs. For example, a dyad whose members reported no
issues with sleep hygiene behaviors but greater issues with stimulus
control related behaviors, stimulus control can be discussed in Sessions
1-4, while shortened psychoeducational information on sleep hygiene is
presented in Session 1. On the other hand, a dyad whose members re-
ported greater concerns relating to sleep hygiene but no or little con-
cerns regarding stimulus control related behaviors, discussing their
sleep hygiene behaviors in Sessions 1-3, while shortened psycho-
educational information on stimulus control is presented in Session 3.
Interventionist creates the tailored intervention planner reflecting each
dyad’s information collected from pre-intervention assessment prior to
the first session and modifies the subsequent session planner, if neces-
sary, after each intervention session ends.

2.7. Outcome measures

2.7.1. Feasibility measures

The enrollment rate will determine the feasibility of the BBTI-CC
intervention. The feasibility criteria will be met if 75 % of eligible
dyads enroll within the 12-month enrollment period, if 80 % of enrolled
dyads complete the intervention (one week after the last intervention
session and assessment), and no adverse events are reported.

2.7.2. Acceptability measures

Participants’ evaluation of the intervention content and mode will
determine the acceptability of the BBTI-CC intervention. Participants
will evaluate the intervention content after each session by completing
brief questions on a 5-point Likert scale (1: strongly disagree, 5: strongly
agree). Acceptability questions are regarding the extent to which the
session being engaging, easy to understand, comprehensive, useful,
relevant, motivating sleep behavior changes, and helping to prepare for
making sleep-related changes. The delivery mode of the intervention
will be assessed at the post-intervention session as a part of the
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questionnaire packet for each participant. Specifically, participants will
provide their opinions on the frequency (weekly), delivery mode (Zoom
vs. in-person or telephone), and interaction mode with interventionist
(live vs. non-interactive or animated interactions). The acceptability
criteria will be met if 80 % of participants report satisfaction across all
acceptability measures.

2.7.3. Sleep behavior measures

Participants will complete a sleep log each morning for 7 consecutive
days using a modified consensus sleep diary [51]. The sleep log includes
entries for bedtime, sleep onset, number and duration of awakenings,
sleep offset, out-of-bed time, naps, physical activity, and caffeine or
alcohol intake. The sleep log data collected during the pre-intervention
block served to tailor the behavioral module of the dyadic sleep
intervention.

2.7.4. Efficacy measures

Sleep efficiency. The sleep efficiency will be derived from daily sleep
log (see 2.7.3). Sleep efficiency is calculated by the total time in bed
asleep divided by the total time spent in bed including time spent asleep
and awake per day. Average sleep efficiency scores across 7 days pre-
and post-intervention blocks will serve as a primary outcome.

Global sleep disturbance and subjective sleep quality. The overall sleep
disturbance and subjective sleep quality will be assessed using the 19-
item Pittsburgh Sleep Quality Index (PSQI) at baseline and post-
intervention [45]. Higher scores of overall sleep disturbance and sub-
jective sleep quality indicate greater sleep disturbance and poorer sleep
quality. The global sleep disturbance score will serve as an eligibility
criterion. Both the global sleep disturbance and subjective sleep quality
scores will serve as secondary outcomes.

Insomnia severity. The severity of insomnia symptoms will be assessed
using the Insomnia Severity Index ISI [52] at pre- and post-intervention.
ISI total scores 0-7 indicate absence of insomnia, 8-14 indicate
sub-threshold levels of insomnia, 15-21 indicate moderate levels of
clinical insomnia, and 22-28 indicate severe levels of clinical insomnia.
The insomnia severity score will serve as a secondary outcome.

2.8. Statistical considerations

2.8.1. Statistical analysis

Demographic characteristics of the sample, means and standard de-
viations or percentages of study variables will be reported. Differences in
demographics and study variables between patients and caregivers at
pre- and post-intervention will be tested using paired t-tests. Feasibility
will be supported when enrollment rate is > 75 % and retention rate at
intervention completion is > 80 %. Acceptability will be supported
when ratings on the 8 satisfaction domains are >4.0 (out of 5: >80 %
satisfaction). Preliminary efficacy will be tested with changes in study
variables from pre-intervention (T1) to post-intervention (T2) using
paired t-tests. Cohen’s d will also be reported for information regarding
the effect size [50]. Statistical significance will be set at a 2-tailed
p-value <.05. Supplemental analyses will explore changes in the sub-
domains of the PSQI, and sleep onset latency, wake after sleep onset, and
sleep duration derived from sleep logs.

2.8.2. Sample size and power

To detect a large effect of the BBTI-CC intervention based on the
meta-analysis of BBTI (d = .8) [20], on 4 sleep indices (sleep efficiency,
overall sleep disturbance, subjective sleep quality, and insomnia
severity) that are correlated at .5 with each other, with 80 % power, and
two-tailed alpha at .05, we will need 15 dyads (30 persons: 83 % of 18
dyads enrolled) at the completion of the study (T2).

2.9. Data and safety monitoring considerations

The informed consent, all assessment measures, and intervention
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modules have been reviewed and approved by the University of Miami
Institutional Review Boards. In addition, the study will be closely
monitored by the Sylvester Comprehensive Cancer Center Data and
Safety Monitoring Committee (DSMC) in accordance with the Cancer
Center’s Data and Safety Monitoring Plan (DSMP). In its oversight ca-
pacity, the DSMC bears responsibility for suspending or terminating this
study. DSMC oversight of the conduct of this trial includes ongoing re-
view of adverse event data, and periodic review of the study’s aims. In
addition, the DSMC will review reports from all audits, site visits, or
study reviews pertaining to this study and take appropriate action.

2.10. Study timeline

All information provided regarding the research, as well as all in-
formation collected and documented during the study will be regarded
as confidential. The financial disclosure information has been completed
prior to study participation from the principal investigator and co-
investigators who are involved in the research study. Participant
recruitment and data collection have begun August 2024 and estimated
to complete June 2025. Results will be published per agreements with
the funding agency and per institutional guidelines. Once accepted for
publication, we will make the data available on Open Science Forum.

3. Discussion

This study is designed to investigate the feasibility, acceptability, and
preliminary efficacy of the 4-week Brief Behavioral Treatment for
Insomnia for Couples with Cancer (BBTI-CC) intervention for both adult
patients with cancer and their sleep-partner caregivers simultaneously.
It will also provide data on the effects of this intervention on modifying
sleep hygiene and stimulus control behaviors, reducing sleep distur-
bance and improving sleep quality in sleep-partners.

We learned several lessons while developing the protocol. Recruit-
ment to the BBTI-CC intervention will involve potential participants’
active contact with the study team, as the regional oncology clinics do
not allow non-nationwide clinical trials through their network and there
were no other oncology clinics in the target region within a 100-mile
radius. The alternate approach of identifying potential participants
through a tumor registry of a National Cancer Institute designated
cancer center in the region (e.g., SCCC) will help increase the potential
pool of participants. Recruiting patients who are already willing to
participate in research may facilitate recruitment and assist in-
vestigators in meeting their recruitment goals. However, it may also
limit the sample to those who are motivated to engage in an intervention
and/or study that assesses the efficacy of the interventions. In addition,
those identified through SCCC Tumor registry are likely to visit SCCC,
one of the two National Cancer Institute designated comprehensive
cancers within 200-mile radius of the target region, for seeking a second
opinion. Their records are often outdated or they are unreachable and
less motivated to participate in a research study initiated by an insti-
tution or hospital that is not where they receive medical care, which may
result in a lower enrollment rate. Furthermore, attrition that is common
in any clinical trials and insomnia treatment needs to be considered in
estimating the target enrollment number. Thus, aiming for enrolling a
larger number of participants more than that derived from power
calculation is recommended.

Additionally, employing an inclusion criterion of any types of solid
tumor will help increasing enrollment, yet it will also impose challenges
as various cancer types and treatments are likely to be attributable to the
sleep disturbance of the patients [53-55]. Individualizing the inter-
vention content thus will require additional medical knowledge on
various types of cancer and treatment side effects. On the other hand,
narrowing to a specific type of cancer or treatment will limit general-
izability of the findings, although individualizing the intervention con-
tent can be efficient. Furthermore, as the majority of adult cancer occurs
in individuals older than 55 years of age [56], common morbid
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conditions associated with aging, such as arthritic or back pain, enlarged
prostate or bladder, fatigue due in part to generally elevated inflam-
mation, as well as retirement and lack of daily routine in meal and sleep
time, which are also closely related to sleep disturbance and poor sleep
quality, also need to be addressed. Assessing certain cancer- or
cancer-treatment-related symptoms that affect the patients’ sleep is a
must at the pre-intervention assessment to be incorporated throughout
the intervention sessions. The interventionist should be cognizant of
cancer- and treatment-related symptom management strategies. For
example, cancer-related fatigue, a physical and emotional feeling of
tiredness or exhaustion, does not typically get better with rest and sleep
[57,58]. For managing cancer-related fatigue, behavioral therapy, such
as physical activity and healthy diet, are recommended to reduce fatigue
and improve sleep health [59,60].

Study participants will highly favor flexibility in scheduling the pre-
and post-assessment sessions as well as intervention sessions in the
evening and weekends, because many adult patients with cancer and
their family caregivers/partners wish to continue carrying out their
existing social roles (e.g., maintaining their employment, caring for
children or grandchildren, taking care of an aging parent). However, it
may also require additional study personnel cost. Clear communication
about the study expectations and allowing flexible working hours and
days for study staff will be necessary.

Some participants may achieve their sleep hygiene and stimulus
control behavior goals by Session 2. For those, Sessions 3 and 4 can be
shortened to evaluate if they maintain the changed behavioral patterns.
Additionally, the interventionist may have to make efforts to maintain
the engagement of the intervention for any member in a dyad who has
fewer sleep problems or achieves the desired sleep health sooner than
the other member. The interventionist also needs to be cognizant of
different sleep drives between the two members of a dyad yet the
common relationship expectation of having the same or similar sleep
schedule (e.g., going to bed together) to provide effective recommen-
dations for optimizing individuals’ sleep while maintaining and pro-
moting relationship closeness of the dyad.

The results of this study will inform the feasibility and acceptability
of conducting a dyadic sleep intervention adapted from the BBTI inter-
vention for adult patients with cancer and their sleep-partner caregivers.
Results will also guide further refinement of the BBTI-CC intervention
content and procedure, which efficacy will be tested in randomized
control trials.
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