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Abstract

Objectives

Caregivers of allogeneic hematopoietic stem cell transplant (HCT) cancer patients experi-

ence high caregiver burden and carry a significant amount of responsibility. Mindfulness has

the potential to lessen caregiver burden by aiding in stress management. To date, no stud-

ies have examined the efficacy of mindfulness in reducing caregiver burden in this popula-

tion. Based on our pilot study demonstrating initial feasibility and acceptability of FOCUS

(Focusing On mindfulness for Caregivers Under Stress), this 3-arm randomized controlled

trial aims to examine the efficacy of a 6-week mindfulness-based stress management pro-

gram for allogeneic HCT caregivers. Hypotheses include that the FOCUS condition will

have lower post-treatment caregiver burden and that patients of these caregivers will have

better patient health outcomes compared to other treatment conditions.

Method

Eligible caregivers will be randomly assigned to one of three treatment conditions: FOCUS,

Healthy Living (HL; active control), and Enhanced Care (EC; usual care). Caregivers in

FOCUS and HL will participate in 6-week weekly individual treatment sessions and will be

sent brief daily momentary interventions/messages. Caregivers in all conditions will com-

plete daily diaries over the course of treatment. Patients of enrolled caregivers will be
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enrolled for assessments only. Participants will complete assessments at baseline, end of

treatment, 2- and 6-months post-treatment. Biomarker data will be collected via hair cortisol

concentrations from caregivers at baseline and 6 months post-treatment.

Results

Recruitment is ongoing.

Conclusions

The data collected from this study will provide evidence on the efficacy of mindfulness in

alleviating HCT caregiver stress and impacting patient health outcomes.

Trial registration

The current study is registered in clinicaltrials.gov (NCT05078229); see https://clinicaltrials.

gov/ct2/show/NCT05078229?term=christine+vinci&draw=2&rank=1.

Introduction

Allogeneic hematopoietic stem cell transplants (HCT) are considered a possibly curative treat-

ment for hematologic malignancies and disorders (e.g., leukemia, non-Hodgkin lymphoma).

Given the extremely intensive nature of the HCT, a full-time caregiver is required [1] who car-

ries a significant responsibility [2,3]. For example, for at least the first 100 days post-transplant,

caregivers are responsible for medication administration, arranging patient appointments,

food preparation, extensive hygienic precautions, and identifying any early symptoms of infec-

tion while managing their own responsibilities (e.g., work, childcare). In particular, allogeneic

HCT caregivers experience higher levels of anxiety and stress pre-transplant, as compared to

the general population [4], which continues through post-transplant [5]. Such caregiver bur-

den and distress can have an adverse impact on patient health outcomes, including increased

anxiety and depression [6], increased healthcare utilization (e.g., emergency department use,

[7]) and decreased patient survival [8]. Interventions that alleviate caregiver burden are needed

not only to improve caregiver stress but also to have a positive impact on patient health.

Nevertheless, caregiver resources are typically limited to support groups and general stress

management services available at the hospital, posing logistical challenges for caregiver atten-

dance, particularly post-discharge. To the best of our knowledge, only one randomized con-

trolled trial (RCT) tested the efficacy of a behavioral intervention using a cognitive-behavioral

treatment (CBT) approach among caregivers of only allogeneic HCT patients [9]. This inter-

vention was only delivered post-transplant, after the caregiver was likely experiencing ongoing

distress [9]. Further, challenges arose regarding caregiver engagement in all aspects of the

intervention and the need for flexibility in scheduling treatment sessions [10]. A second study

examined the feasibility of a CBT-based intervention among caregivers of both allogeneic and

autologous HCT patients pre- and post-transplant with some flexibility in treatment delivery

[11]. Results indicated the intervention was feasible, but the small sample size limited a full

examination of treatment outcomes [11]. In sum, there is a need for novel intervention

approaches tailored for the allogeneic HCT caregiver population with high flexibility in treat-

ment modality assessing both caregiver and patient outcomes, and that provide support

throughout all stages of the caregiving process (pre-transplant through discharge).
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Mindfulness-based interventions (MBIs) have the potential to impact the allogeneic HCT

caregivers’ psychological outcomes. Mindfulness is theorized to target increased awareness of

thoughts, emotions, and sensations, with an emphasis on cultivating a nonjudgmental stance to

present moment experience. Ultimately, MBIs strive to aid in the development of directed, flexi-

ble cognitive processing to observe one’s current experience with a sense of acceptance as

opposed to trying to change or react to it [12–15]. Based on the extant theories of mindfulness

[16–20], the mechanisms that might alter caregiver burden and distress include (1) enhanced

awareness of physical sensations and ongoing cognitive-affective processes, (2) increased cogni-

tive flexibility that may allow a caregiver to try a new coping strategy, (3) improved emotion reg-

ulation, and (4) shifting in perspectives (i.e., decentering) from distressing thoughts to increased

acceptance of the present moment. To expand upon this final point, when caregivers can make

meaning of the experience and focus on areas of relational or personal growth, caregiving can be

a positive experience [21,22]. Thus, via these proposed mechanisms and through altering the way

caregivers respond to stress, MBIs have the potential to lessen caregiver burden.

Currently, a few small-scale, single-arm studies have investigated MBIs for cancer patients

and caregivers [23–26]. However, our team’s pilot study of FOCUS (Focusing On mindfulness

for Caregivers Under Stress) remains the only study that developed and tested the acceptability

and feasibility of an MBI for an allogeneic HCT caregiver population with promising results

[27]. Importantly, FOCUS was systematically developed with feedback from allogeneic HCT

caregivers [28,29].

To fully test the efficacy of FOCUS, we will recruit caregivers of allogeneic HCT patients in

the weeks prior to patient transplant and randomize caregivers to one of three-treatment con-

ditions: FOCUS vs Healthy Living (HL) vs Enhanced Care (EC). Caregivers in the FOCUS and

HL conditions will attend weekly 45–60 minute individual sessions for 6 consecutive weeks

and receive daily brief interventions using a study-specific smartphone application (study

app). Caregivers in the EC condition will receive existing usual care for caregivers. The pri-

mary hypothesis is that caregivers in FOCUS will report greater reduction in caregiver burden

2 months post-treatment compared to those in HL or EC. The secondary hypothesis is that the

patient distress 2 months post-treatment will be lower among patients with caregivers in

FOCUS compared to those in HL or EC. As an exploratory hypothesis, we will examine if

patient healthcare utilization is lower 2 months and from 3 to 6 months post-treatment among

patients with caregivers in FOCUS compared to HL or EC. Potential mechanisms and modera-

tors of treatment on caregiver outcomes will also be explored.

Method

Participants and recruitment

We aim to recruit 270 caregivers and their associated patients on the Blood and Marrow Trans-

plantation (BMT) unit at Moffitt Cancer Center. Potential participants will be identified through

a weekly review of an admission list of patients receiving allogeneic HCTs within the next 7–10

days. The current study was approved by the Institutional Review Board (IRB) Advarra, which is

used by Moffitt Cancer Center. The protocol and other relevant study documents were approved

by the Advarra Institutional Review Board (IRB) which is used by Moffitt Cancer Center. Eligi-

bility criteria of caregiver and patient are presented in Table 1. Recruitment is ongoing. This

study received funding in April 2021 and began recruitment in September 2021.

Initial screening

Fig 1 provides an overview of the study timeline. Upon receipt of the patient admission list,

study staff will review the medical chart to determine initial eligibility (e.g., cancer diagnosis,
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allogeneic transplant, caregiver plan with a primary caregiver). Caregivers of preliminarily eli-

gible patients will be contacted by phone and informed of the goals of the study and all eligibil-

ity criteria will be assessed/confirmed. If deemed eligible and the caregiver expresses interest,

caregivers will be provided with additional study details and asked to provide informed con-

sent, complete baseline assessments, and provide a hair sample. Patients of caregivers will then

be contacted to determine interest and eligibility.

Consent and baseline

Verbal informed consent will be obtained separately for the caregiver and patient. All proce-

dures were approved by Advarra IRB, including verbal informed consent. Both verbal consent

and name of the staff who obtained the consent will be documented on the REDCap. Both

caregiver and patient will be provided with a copy of the consent form. If the caregiver con-

sents, then the patient will be invited to complete consent. At an upcoming patient medical

appointment, caregivers will be asked to provide a small hair sample (approximately 10-30mg)

from the posterior vertex of the scalp to test for cortisol levels as an initial index of chronic

adrenocortical activity and a biomarker of physiological stress. A hair-care questionnaire will

be completed by the caregiver to gather medical information which may interfere with the cor-

tisol readings (e.g., lists of medications, use of steroids, hair-care questions). Both the patient

and caregiver will be asked to complete a baseline survey. The caregiver will be told which con-

dition they are randomized to and that the six upcoming treatment sessions will be scheduled

for those randomized to FOCUS or HL.

All caregivers, regardless of condition, will be asked to download a study app on their

smartphones. Study staff will ensure the caregivers can download the app and the facilitator

will instruct them on how to use the app during the first FOCUS or HL session. Staff will

instruct those in the EC condition on use of the app following app download. Finally, all care-

givers will receive a program packet that consists of a treatment booklet, headphones (for use

with meditations for FOCUS or remote sessions for HL), and a list of support groups/resources

at Moffitt Cancer Center. In terms of the treatment booklet, a FOCUS booklet will be provided

to FOCUS caregivers, and the HL booklet will be distributed to both HL and EC caregivers.

Randomization

Caregiver/patient dyads will be randomized to one of the three treatments using a balanced-

permuted block size of six, assigning 90 dyads to each condition. Caregivers will be stratified

by gender prior to randomization as research indicates male and female cancer caregivers dif-

fer on distress and coping styles [30]. Computer-generated allocation sequence will be used.

Study statistician (LRG) will generate the allocation sequence and study staff will enroll and

assign participants to intervention conditions. No procedure on blinding or concealment of

treatment allocation will be necessary.

Table 1. Eligibility criteria.

Inclusion Criteria for Caregivers Inclusion Criteria for Patients

• � 21 years of age

• Be the primary caregiver for a patient scheduled to receive an

allogeneic HCT at Moffitt Cancer Center

• Intend to remain the primary caregiver (i.e., will be the caregiver

the majority of the time) throughout patient treatment

• Be able to provide informed consent

• Be able to read, speak, and write in English

• Own a smartphone and be willing to download a study app

• � 21 years of age

• Be scheduled to receive an allogeneic

HCT at Moffitt Cancer Center

• Have a confirmed cancer diagnosis

• Be able to provide informed consent

• Be able to speak, read, and write in

English

https://doi.org/10.1371/journal.pone.0266316.t001
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Treatment visit: Overview

Fig 1 provides an overview of the timeline for treatment. Both FOCUS and HL caregivers will

individually meet with a facilitator (in-person and/or Zoom videoconferencing) weekly for 6

consecutive weeks following enrollment into the study. They will also receive 1 to 3 daily brief

momentary interventions/messages through the study app. Session 1 will be designed to be

Fig 1. Schedule of enrollment, interventions, and assessments. Note. aSee Table 4 for the details. FOCUS = Mindfulness Treatment; HL = Healthy

Living Treatment; EC = Enhanced Care.

https://doi.org/10.1371/journal.pone.0266316.g001
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completed the week prior to transplant, session 2 the week of transplant, and session 3 the first

week post-transplant. Thus, sessions 1–3 should occur in person while the patient is staying on

the BMT unit. Sessions 4–6 will occur post-discharge once the patient is released within a

30-minute radius of the cancer center; these sessions will be conducted through Zoom video-

conferencing. Due to the COVID-19 pandemic, in-person sessions may be modified to be

delivered via videoconferencing as needed. At the end of session 1, the facilitator will assist in

initiating the study app and describing its functions. All sessions will be audio-recorded for

treatment fidelity purposes.

FOCUS condition. The session content of FOCUS is presented in Table 2. FOCUS was

systematically developed and pilot tested with feedback from allogeneic HCT caregivers [27–

29]. Table 2 provides an overview of session content. Briefly, each session will include 2–3 for-

mal mindfulness meditations led by the facilitator that last approximately 10 minutes each.

The first few sessions will be centered on how to direct attention to the breath or some object

of attention (e.g., parts of the body). As the sessions progress, caregivers will be asked to apply

Table 2. FOCUS session content.

Session 1 –Mindfulness for Caregivers

• Orientation to treatment

• Existing coping skills

• Raisin exercise

• Introduction to mindfulness

• Mindful stretching

• Formal vs informal mindfulness

• Sitting meditation on the breath

Session 2 –Awareness of Stressors and the Experience of Stress

• Sitting meditation on the breath

• Common challenges in meditation

• Stress and the body

• Body scan meditation

• Surfing the stress

Session 3 –Skillful Action

• Sitting meditation on the senses

• Uncontrollability vs skillful action

• STOP skill (Stop, Take a breath, Observe, Proceed)

• Mountain meditation

• Preparing for discharge

Session 4 –Thoughts are Thoughts

• Present moment awareness meditation

• Discussion on what are thoughts?

• Sitting meditation on thoughts

• Awareness of thoughts related to emotion and body

• Walking meditation

Session 5 –Self-Care and Balance

• Gratitude practice meditation

• Daily activities exercise and self-care

• Loving kindness meditation

• Discussion on the momentary nature of experience

Session 6 –Planning for the Future

• Meditation (caregiver’s choice)

• Discussion on how to apply what was learned in the treatment when encountering changes in patient health

• Discussion on the regular practice of mindfulness

• Sitting meditation on the breath

Note. Each session starts with a mindfulness meditation followed by reviewing the home practice from the previous

week (sessions 2–6) and concludes with reviewing the home practice for the upcoming week (sessions 1–5).

https://doi.org/10.1371/journal.pone.0266316.t002
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these skills to thoughts and emotions. Each week, home practices will be assigned which

include exercises relevant to each session theme and the practice of formal meditations 2 times

per day (audio recordings of meditations available on the app). At the end of session 3, caregiv-

ers will be asked to consider how to prepare for the discharge of the patient, as this is the usual

timeframe for most patients to be discharged (this content can be moved if patient discharge is

delayed).

During the 6 weeks of treatment, caregivers will interact with the study app in two ways: (1)

Receive brief momentary interventions 1–3 times per day, and (2) Listen to the audio-record-

ings of meditations. A daily meditation reminder with a link to audio-recorded meditations

will be deployed at 9am every day. However, caregivers will be able to choose to practice the

meditation any time throughout the day by accessing the audio-recordings within the app

itself. The brief momentary interventions will consist of brief mindfulness strategies and moti-

vational messages. Brief mindfulness strategies will be randomly drawn from a pool of 96

potential strategies in the following content areas: focusing on the breath, noticing thoughts,

awareness of sensations, motivational messages, acceptance/non-judgement, gratitude, loving-

kindness, and uncertainty. These strategies aim to enhance and reinforce the use of mindful-

ness in daily life and should take 1–3 minutes to complete. Examples include: “Over the next

several moments, notice any thoughts that come into your mind”; “Allow yourself a couple of

minutes to just focus on your breathing in this moment”; “Not knowing sometimes causes dis-

tress. Observe this experience with curiosity and notice how it changes over time.” Upon com-

pletion, caregivers will have the ability to rate the helpfulness of each strategy (1–5 rating

scale).

HL condition. HL will match FOCUS in time and provider contact. The treatment con-

tent will be based on the American Cancer Society’s Caregiver Resource Guide [31] with a spe-

cific focus on two sections: Cancer Information and Caregiver Self-Care. A booklet was

created by the study team including these two topics, divided into 6 sessions (Table 3). The

aim of HL is not to teach active coping strategies to manage stress but to provide information

on general topics of self-care commonly known and available to the public. Thus, it is not

expected that the HL intervention will have a direct or indirect impact on primary outcomes

(e.g., burden) or active mechanisms (e.g., reduced stress).

To match FOCUS on technology interaction, HL caregivers will also interact with the study

app in two different ways: (1) Receive brief messages that remind them about the session con-

tent, along with motivational messages (1–3 times per day), and (2) Have access to HL booklet

content in the form of pdfs within the app. The brief messages will be randomly drawn from a

pool of 96 messages in the following content areas: overview of cancer, eating well, financial

wellness, sleep, cancer prevention, exercise, and motivational messages. Examples include:

“Try to include a fruit and vegetable at every meal”; “If you decide to take a nap, try to take it

earlier in the day”; “Staying active can help reduce your stress.” Upon completion, caregivers

will have the ability to rate the helpfulness of each message (1–5 rating scale).

EC condition. Caregivers in the EC condition will receive treatment that is consistent

with what is already offered to all caregivers of allogeneic HCT patients, including the option

to attend weekly support groups and meeting with social workers as needed. A handout

designed by the study team listing all hospital resources will be provided to those in EC at the

consenting session. EC caregivers will also be provided with the same booklet given to HL

caregivers. This booklet can be a stand-alone guide for self-care, and so it was provided to

those in EC as an additional resource. Caregivers in the EC conditions will not receive any

daily momentary interventions/messages or weekly individual sessions.

Study application. LifeData RealLife Exp mobile application (lifedatacorp.com) will be

used to deploy daily diaries (all conditions), brief momentary interventions/messages (FOCUS
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and HL only), daily meditations (FOCUS only), and on-demand treatment content corre-

sponding to each treatment condition (FOCUS and HL only; daily meditations for FOCUS

and an electronic copy of HL booklet for HL).

Retention procedures

The following procedures will be conducted to reduce attrition: reminder phone calls; flex-

ible scheduling of caregiver treatment sessions to accommodate different schedules; meet-

ing with the caregiver for sessions 1–3 on the transplant unit (or via videoconferencing);

meeting for sessions 4–6 via videoconferencing; and requiring a functioning phone num-

ber and home address to contact caregivers by phone or mail as needed. Greeting cards

will be also mailed at key points throughout the study (e.g., patient discharge, holidays,

birthdays). Caregivers and patients will be financially compensated for completing the

assessment measures. Caregivers will receive $25 for completing the surveys at baseline,

end of treatment, and 2-month follow-up. For completing the 6-month follow up survey,

the caregiver will be compensated $50. If the caregiver completes at least 70% of the daily

diary questions, they will receive a bonus payment of $40 at the end of treatment. The

patient will be compensated $20 at each assessment time point.

Follow-up assessment visits

Caregiver/patient dyads will complete the follow-up survey at 2-month and 6-months post-

caregiver treatment. Hair samples will be collected at the 6-month assessment from caregivers.

Table 3. HL session content.

Session 1 –Overview of Cancer

• Orientation to treatment

• What is cancer?

• Causes of cancer

• Pain and physical changes in patients

Session 2 –Eating Well

• Maintaining healthy weight

• Fruits and vegetables

• Meal planning

Session 3 –Financial Wellness

• Cancer and finances

• What do I need to know about my loved one’s health insurance?

• Common legal issues

Session 4 –Sleep

• Sleep hygiene

• Napping

• Preparing for bedtime and what to do while in bed

Session 5 –Cancer Prevention

• Limiting alcohol use

• Smoking cessation

• Protecting your skin

• Cancer screening

Session 6 –Exercise

• Recommendations for physical activity

• Reducing sedentary behavior

Note. Each session will start with reviewing the home practice from the previous week (sessions 2–6) and concludes

with reviewing the home practice for the upcoming week (sessions 1–5).

https://doi.org/10.1371/journal.pone.0266316.t003
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All follow-up assessments will be sent by text and/or email via an electronic link. If requested,

paper surveys will be mailed to caregivers.

Measures

Table 4 provides an overview of visit measures and measures on patient health care utilization.

A summary is provided below. Questionnaire data will be collected via REDCap.

Demographics and caregiver/patient characteristics. Demographics will include gender,

age, ethnicity, race, education, employment, income, partner status, and insurance status.

Additional questions for the caregiver will include relationship to patient and proximity of

home residence to the cancer center. Attendance at any support groups or other psychological

treatment received by caregivers and patients will also be collected. Clinical characteristics

(e.g., cancer type, treatment) will be assessed by chart abstraction.

Caregiver burden and distress. The primary caregiver outcome, burden, will be assessed

using a validated self-report measure [32]. Additionally, depression [33], anxiety [35], post

traumatic growth [36], and overall distress [34] will be measured.

Patient distress and health care utilization. Patient depression, anxiety, and overall dis-

tress will be measured using the same questionnaires the caregivers complete. Healthcare utili-

zation will be assessed by extracting the following from patient charts: readmissions to the

hospital, length of stay of all hospital readmissions, and unexpected clinic visits post-discharge.

Additional caregiver variables. Stress and affect will be captured by self-report and bio-

marker data (hair cortisol). Specifically, perceived stress [38], trauma symptoms around the

diagnosis of cancer [39,48], and affect [37] will be measured. Hair samples will be collected at

baseline and the 6-month follow-up for cortisol assay using previously validated methods [49].

Sample will be cut to a standard length of 3cm before processing, thereby providing an inte-

grated measure of cortisol production during the prior 3 months based on an average hair

growth rate of 1cm per month [49–51]. Mindfulness will be measured via two measures

[40,41]. Self-efficacy in the context of transplant [42], perceived social support [43], and mind-

ful self-care [44] will be also assessed.

Treatment feedback. At the end of treatment (i.e., after the caregiver completes their

treatment), a battery of questionnaires to obtain treatment feedback will be administered. We

will use a validated self-report measure to assess treatment satisfaction [46] and questionnaires

developed by the study team will assess coping strategies. Among FOCUS and HL caregivers,

perceived utility of the treatment and study app, the intent to use the skills learned, preferences

for and benefits of the skills learned, appropriateness of the brief momentary interventions/

messages, and barriers to treatment will be assessed. Working alliance with the facilitator [47]

and preference for each meditation (FOCUS only) or session topic (HL only) using team-

developed questionnaires will be also measured.

Additional questionnaires to assess caregiver/patient behaviors. Among all caregivers,

additional questionnaires will be collected to assess factors that might impact caregivers’

behaviors including tobacco and alcohol use [45]. Questionnaires on the impact of COVID-19

on distress level/interaction between dyads and mental health service utilization will be col-

lected from both caregivers and patients. Additionally, a patient interview will be developed by

the team that comprises open-ended questions to assess thoughts, feelings, and coping during

the pre-hospitalization, transplant/hospitalization, and post-hospitalization periods, as well as

general questions about stress management needs. Approximately 15 patients each from the

HL and FOCUS conditions will be asked to complete the interview with a staff member by tele-

phone. This information will be used to inform any future treatment development that could

include a patient component.

PLOS ONE Mindfulness HCT caregiver

PLOS ONE | https://doi.org/10.1371/journal.pone.0266316 April 1, 2022 9 / 16

https://doi.org/10.1371/journal.pone.0266316


Table 4. Overview of measures.

Survey Timeframe

Measure Baseline EOT 2 Month Follow-up 6 Month Follow-up

CAREGIVER MEASURES

Demographics/Use of Mental Health Services

Demographics X

Mental Health Services X X X X

Burden/Distress/Affect/Stress

The Zarit Burden Interview [32] X X X X

Center for Epidemiological Studies Depression Scale [33] X X X X

Distress Thermometer [34] X X X X

Generalized Anxiety Disorder-7 [35] X X X X

Post-Traumatic Growth Inventory [36] X X X X

Positive and Negative Affect Scale [37] X X X X

Perceived Stress Scale [38] X X X X

Impact of Event Scale [39] X X X X

Hair collection for cortisol analysis X X

Mindfulness/Self-Efficacy/Support/Self-Care

Mindful Attention Awareness Scale [40] X X X X

Five Facet Mindfulness Questionnaire [41] X X X X

Caregiver Self-Efficacy Scale [42] X X X X

Functional Social Support Questionnaire [43] X X X X

Mindful Self-Care [44] X X X X

Additional Caregiver Variables

Impact of COVID-19 X X X X

Tobacco Use (Quantity/Frequency) X X X X

Alcohol Use Disorders Identification Test-C [45] X X X X

Coping X X X X

Feedback from Participants

Client Satisfaction Questionnaire [46] X

Working Alliance Inventory-Short Revised [47] (FOCUS & HL) X

Coping Strategies (FOCUS & HL) X Xa Xa

Utility of Treatment and Study App X

PATIENT MEASURES

Demographics/Use of Mental Health Services

Demographics X

Mental Health Services X X X X

Distress

Center for Epidemiological Studies Depression Scale [33] X X X X

Distress Thermometer [34] X X X X

Generalized Anxiety Disorder-7 [35] X X X X

Additional Patient Variables

Impact of COVID-19 X X X X

Patient Interview X

Patient Information/Patient Healthcare Utilization (abstracted from medical chart)

Clinical Characteristics X

Readmissions X X X

Readmission Length X X X

(Continued)
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Daily diary on study app. Evening daily diaries will be delivered one time a day via the

study app and will consist of 10 questions assessing state mindfulness (attention, nonjudg-

ment/acceptance, decentering), state affect, and self-efficacy. The daily diary will be delivered

in the evening at a time selected by the caregiver at the beginning of the study (between 5pm

and 8pm). The daily diary will take no longer than 1 minute to complete.

Treatment delivery and fidelity

To ensure treatment delivery follows the protocol precisely and to prevent counselor drift and

contamination, facilitator selection criteria, extensive training, ongoing monitoring and super-

vision of treatment delivery, treatment fidelity coding, and facilitator competence will be

planned. Facilitators will concurrently provide both FOCUS and HL treatments to reduce any

therapist-specific effects.

Facilitator selection criteria. Facilitators will be required to have either a minimum of a

bachelor’s degree in counseling, psychology, social work, or a related field, or, have extensive

experience/background in the delivery of mindfulness-based practices (e.g., meditation, yoga).

All facilitators will be expected to have an ongoing daily mindfulness practice. If not already

completed, facilitators will need to complete additional training to deliver the treatments with

fidelity: completing a formal mindfulness training (e.g., Mindfulness-Based Stress Reduction),

attending a silent meditation retreat, and completing formal training in the delivery of FOCUS

and HL.

Supervision and treatment fidelity. A clinical psychologist will lead facilitator training

for FOCUS and HL, which will include readings of the FOCUS and HL manuals and practic-

ing and role playing each session of FOCUS and HL. To ensure fidelity, weekly supervision

with the opportunity to review audio-recordings of the sessions will be conducted. About 10%

of the audio recordings will be assessed for facilitator competence and adherence via a modi-

fied version of the validated Mindfulness-Based Relapse Prevention Adherence and Compe-

tence Scale [52] for FOCUS; a separate competence and adherence measure will be created for

HL.

Treatment adherence. To assess treatment adherence, home practice will be monitored

weekly via the study app (e.g., amount of time spent daily for meditations). Facilitators will

also complete a session note following each treatment session for each participant.

Data management plan and safety monitoring plan

Data and safety monitoring will be ongoing by the Principal Investigator (PI), Moffitt Cancer

Center’s Protocol Review and Monitoring Committee, and the IRB. Participant data will be

associated with participant study ID and not directly associable with names or other identify-

ing information. Questionnaire/interview data will be collected and recorded via REDCap and

will only be identified with the participant’s study ID. All data including audio-recordings of

the sessions will be stored on an encrypted secure database. Access to data will be restricted to

staff who have certificates in the Human Subjects Research at the Collaborative Institutional

Table 4. (Continued)

Survey Timeframe

Measure Baseline EOT 2 Month Follow-up 6 Month Follow-up

Unexpected Clinic Visits X X X

Note. a Completed only in FOCUS. EOT = End of Treatment. Measures without citations refer to those developed by team.

https://doi.org/10.1371/journal.pone.0266316.t004
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Training Initiative. Data accuracy will be subject to random audit. Monthly data management

reports will be made by the project data coordinator, including data entry progress, error rates,

range checks, and general descriptive statistics. Research staff will report any potential adverse

events immediately to the PI. The PI will follow the adverse event reporting guidelines of the

IRB. Any IRB actions in relation to this protocol will also be reported to the funding agency.

Data will be made available with a reasonable request within one year following the completion

of data collection and initiation of data dissemination activities on the main outcome.

Planned analysis

Sample size and power. There will be 90 dyads randomized to each condition, with at

least 63 per condition (30% dropout) expected to complete the 2-month assessment. PASS 16

was used to estimate power and effect size based on this sample size. To test the primary

hypothesis, for the FOCUS vs HL comparison, with alpha set at .05, a two-sided test, and con-

dition n’s of 63, it is estimated that power >.80 will detect a standardized difference between

means of 0.51, a medium effect size. For the FOCUS vs EC comparison, under the same condi-

tions as above but with alpha = .025, it is estimated that power>.80 will detect a standardized

difference between means of 0.56, which can be described as slightly greater than a medium

effect size. Power estimates for the secondary hypothesis on patient distress and the explor-

atory hypothesis of healthcare utilization are expected to have fewer participants and therefore

the minimum effect sizes will be higher than those for the primary hypothesis (e.g., if condition

n’s = 50, then effect sizes increase to 0.57 [HL] and 0.63 [EC] and).

Analytic plan. Descriptive statistics will be used to summarize and evaluate the distribu-

tions of all study variables. Transformations (e.g., log, square root) will be applied, as needed,

prior to hypothesis testing and the Shapiro-Wilks test will be used to evaluate normality. Miss-

ing data analyses will be conducted. Independent sample t-tests will be used to identify condi-

tion differences, despite randomization, in baseline measures that will then be included as

covariates when testing hypotheses. Primary analyses for the primary and secondary hypothe-

ses will use generalized estimating equations (GEE) with an identity link function, linear

regression, and compound symmetry for the working correlation matrix. The Holm method

[53] will be applied to control for experiment-wise error in the primary analyses, with alpha

set at .025 for tests of FOCUS vs EC and set at .05 for FOCUS vs HL.

To examine the primary hypothesis, the primary predictors of the GEE model will be condi-

tion (e.g., FOCUS vs EC), time (end of treatment; 8 weeks vs 2 months), and their interaction.

The GEE will include as a covariate any baseline measure that differs by condition (p< .05) as

a potential confound (e.g., age, relationship to patient, baseline burden). Missing data in the

response variable will be handled using inverse probability subject specific weighting methods

implemented in SAS PROC GEE. If baseline variables are significantly related to missingness

of the response variable, then full information maximum likelihood or multiple imputation

will be used to handle missing data. The hypothesis will be tested using a planned contrast of

condition at 2 months assessing the prediction that FOCUS will have a lower mean burden

than the comparison condition (HL or EC).

Discussion

Studies that examine the efficacy of stress reduction for caregivers are limited. To the best of

our knowledge, our team’s pilot study is the first that reported on the feasibility and acceptabil-

ity of an MBI among allogeneic HCT caregivers [27]. As an extension of our team’s prior

work, the current manuscript describes the rationale and design of an NIH-funded, 3-arm

RCT that aims to recruit caregivers of allogeneic HCT cancer patients (N = 270) and their
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patients with the overall goal of testing the efficacy of a 6-week mindfulness-based stress man-

agement program on reducing caregiver burden, patient distress, and patient health care utili-

zation, as compared to two comparison conditions.

Several strengths of the study design are worth noting. First, the FOCUS intervention was

systematically developed based on feedback from allogeneic HCT caregivers and HCT clinic

staff, and extant literature on mindfulness and cancer caregivers more broadly [28,29]. Our

pilot study supported its potential to reduce caregiver burden/distress and increase post trau-

matic growth, as well as the feasibility and acceptability of the current study procedures [27].

Second, the interventions will be provided over the entire course of the transplant process

(pre- and post-transplant). Providing intervention content pre-transplant will hopefully aid

caregivers in preparing for what to expect and how to cope. Continuing the intervention

through the transplant and post-discharge period provides an excellent opportunity to apply

what was learned in earlier sessions while the caregiver is in the role of taking care of the

patient full-time. Third, the flexibility in scheduling and treatment delivery modality (in-per-

son or videoconferencing) reduces caregiver burden and potentially maximizes treatment

engagement. This should enhance future scalability to other health care settings regardless of

unexpected events (e.g., COVID-19). Fourth, brief momentary interventions/messages supple-

ment the main intervention providing an opportunity to apply learned skills to daily life. Fifth,

collecting biomarker and daily diary data will allow a thorough investigation of proposed

mechanisms. Sixth, if the primary hypothesis is supported, the results will provide strong evi-

dence on the potential of an MBI for other cancer caregiver populations where caregiver bur-

den and responsibilities are high (e.g., head and neck). Alternatively, if FOCUS does not

demonstrate superior outcomes compared to HL, we will know that an intervention such as

HL that requires fewer resources may be sufficient to reduce caregiver burden.

Limitations should also be discussed. All caregivers are asked to complete daily diaries and

those in FOCUS and HL will additionally complete aspects of the intervention in the study

app, which may increase participant burden. To reduce burden, the daily diary was designed

to take less than 1 minute to complete. All aspects of the app were also designed with the ability

to delay responding and/or to not respond if unable to do so. It is also unclear what impact the

COVID-19 pandemic will have on study results. We have included questions to assess

COVID-related distress at the end of the study.

This project is the first full-scale RCT to evaluate the efficacy of an MBI for allogeneic HCT

caregiver burden that also includes assessing patient distress and healthcare utilization. Other

unique aspects of the study include the collection of biomarker data, incorporation of brief

momentary interventions/messages, and a daily diary component to collect mechanistic data

over the course of treatment. Study results will inform the next line research including dissem-

ination and implementation within HCT clinics across different cancer centers, and its inte-

gration in the clinic workflow with provider training.
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