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Abstract

Objective: Develop and pilot test a mobile health (mHealth) cognitive behavioral coping skills
training and activity coaching protocol (HCT Symptoms and Steps) for hematopoietic stem cell
transplant (HCT) patients.

Design: Two-phase, mixed methods study.

Sample: HCT patients and healthcare providers.

Corresponding author: Sarah A. Kelleher, PhD, Duke University Medical Center, Pain Prevention and Treatment Research Program,
2400 Pratt Street, North Pavilion, Durham, NC 27705, Phone: (919) 416-3405, sarah.kelleher@duke.edu.

Authors’ contributions: Sarah A. Kelleher, PhD, and Tamara J. Somers, PhD, were responsible for the study conception and design.
Material preparation, recruitment, delivery of study intervention, and data collection were performed by Sarah A. Kelleher, PhD,
Hannah M. Fisher, PhD, Kelly A. Hyland, PhD, Shannon N. Miller, BPH, Grace Amaden, BS., Allison Diachina, BA, Alyssa S.
Pittman, OTR/L, and Tamara J. Somers, Ph.D. Data analyses were performed by Hannah M. Fisher, Ph.D., Kelly A. Hyland, PhD,
and Grace Amaden, BS. The first draft of the manuscript was written by Sarah A. Kelleher, PhD, Hannah M. Fisher, PhD, and

Kelly A. Hyland, PhD, and all authors commented on subsequent versions of the manuscript. All authors read and approved the final
manuscript.

Disclosure Statement: The authors have no relevant financial or non-financial interests to disclose.
Clinical Trial Registration Number: NCT03859765

Ethics Approval: Procedures complied with ethical guidelines and received Duke University Institutional Review Board approval
(Pro00100321).

Consent to Participate: Informed consent was obtained from all individual participants included in this study.

Consent for Publication: The authors affirm that human research participants provided informed consent for publication of the data
included in this publication.


https://clinicaltrials.gov/ct2/show/NCT03859765

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kelleher et al. Page 2

Methods: Phase | was patient (n=5) and provider (n=1) focus groups and user testing (N=5) to
develop the HCT Symptoms and Steps protocol. Phase 11 was a pilot randomized trial (N=40) to
evaluate feasibility, acceptability, and pre-to-post outcomes (e.g., physical disability, pain, fatigue,
distress, physical activity, symptom self-efficacy) compared to an education control.

Findings: Qualitative feedback on symptoms, recruitment strategies, coping skills, and mHealth
components (e.g., Fitbit, mobile app) were integrated into the protocol. HCT Symptoms and Steps
was feasible and acceptable. Pre-post changes suggest physical disability and activity improved
while symptoms (e.g., fatigue, distress) decreased.

Conclusions: HCT Symptoms and Steps has strong feasibility and acceptability and shows
promise for benefits. Larger, fully-powered randomized trials are needed to examine intervention
efficacy.

Implications: HCT Symptoms and Steps may reduce physical disability and improve health
outcomes post-transplant.

Keywords

Cancer; hematopoietic stem cell transplant; physical disability; pain; fatigue; oncology; distress;
symptom management; physical activity

Introduction

Hematopoietic stem cell transplant (HCT) is an aggressive treatment for life-threatening
cancers. HCT has led to improved prognosis and survival, but 70-80% of HCT patients
experience significant physical disability (i.e., problems with activities of daily living
and functional mobility).1=3 Physical disability is exacerbated by pain, fatigue, and
psychological distress, which are among the most prevalent and debilitating symptoms
following HCT.1-2 Physical disability and high symptom burden interfere with patients’
ability to engage in physical activity.

Paradoxically, physical activity is an effective way to reduce disability and alleviate
symptoms.4—2 Physical activity is included in standard care guidelines following transplant;
HCT patients are instructed to engage in 30 minutes of activity or 2500 steps daily.1°
Evidence shows physical activity is safe and feasible for HCT patients, can alleviate
symptoms, and improve quality of life and potentially survival.11-13

Despite recommendations, HCT patients report difficulty engaging in physical activity. HCT
patients spend days pre- and post-transplant in the inpatient setting, followed by weeks of
intensive outpatient care. Pain, fatigue, and distress during this acute recovery phase are
major barriers to physical activity.211 HCT patients report increased symptom severity when
they attempt to follow activity guidelines; thus, patients often limit their activity or stop it
completely.1 Low levels of activity then exacerbate disability, and can result in impaired
cardiorespiratory fitness and decreased mobility and strength.10:13 Teaching HCT patients
strategies to cope with symptoms is critical to helping them increase physical activity,
thereby reducing physical disability.
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Cognitive behavioral (CBT)-based coping skills training interventions are an efficacious,
non-pharmacological treatment for cancer-related symptoms and associated physical
disability. Cognitive and behavioral factors play an important role in cancer patients’ ability
to cope with symptoms and engage in physical activity. HCT patients with pain, fatigue,
and distress are likely to have low confidence in their ability to control their symptoms (i.e.,
low self-efficacy for symptom management), and this is associated with worse symptom
severity, poor adherence to activity recommendations, and greater physical disability.14-15
CBT-based coping skills training has been shown to improve symptom self-efficacy and,

in turn, improve adherence to activity recommendations and reduce symptom severity and
disability in cancer patients with persistent symptoms.16-18 However, the application of
these protocols to HCT patients has been limited by a lack of tailoring to HCT patients’
specific needs (e.g., intervention content, length, accessible delivery format).14

Study Obijectives

We sought to develop and test a mobile health (mHealth), combined coping skills
training and activity coaching intervention (HCT Symptoms and Steps) that began in-
person immediately following transplant and continued in the patient’s home via mHealth
technology (i.e., videoconference sessions, adjunct mobile application, Fitbit activity
tracker).

First, we aimed to develop and refine the HCT Symptoms and Steps protocol via patient
and healthcare provider focus groups, followed by user testing (Phase ). Second, we

aimed to examine the feasibility and acceptability of the developed HCT Symptoms and
Steps protocol through a pilot randomized controlled trial (Phase I11). We hypothesized

the protocol would be feasible (i.e., accrual N=40 in 12 months; >80% adherence to
protocol; <20% attrition) and acceptable (i.e., >80% intervention satisfaction). Finally, we
aimed to examine outcome patterns of HCT Symptoms and Steps for improving physical
disability and other outcomes compared to an attention-matched education control group
(HCT Education). We hypothesized the HCT Symptoms and Steps group would demonstrate
significantly improved physical disability, as well as pain, fatigue, distress, physical activity,
and symptom self-efficacy compared to HCT Education.

Methods

Participants

Patients who had undergone autologous HCT at the Duke Adult Blood and Marrow
Transplant (ABMT) clinic were eligible for focus groups, user testing, or the randomized
trial. Additional criteria included: 1) age =18 years, 2) <3 months post-transplant, 3) at least
two symptoms (pain, fatigue, or distress) >0 on 0-10 scale, 4) at least one symptom =3

on 0-10 scale, and 5) life expectancy =12 months. Exclusion criteria included: 1) cognitive
impairment, 2) severe psychiatric condition, and 3) non-English speaking.

Procedures

The trial was approved by the Duke Institutional Review Board (Pro00100321) and
registered on ClinicalTrials.gov (NCT03859765). Oncologists provided information on
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patients scheduled for transplant. Study staff conducted chart review to assess eligibility.
Staff met patients at the ABMT clinic or via telephone to complete informed consent.
Eligible Duke ABMT providers (e.g., oncologists, nurse practitioners) were recruited
through ABMT administrators.

HCT Symptoms and Steps.—An initial HCT Symptoms and Steps intervention was
developed based on study team expertise in Pain Coping Skills Training (PCST) intervention
science, intervention development and mHealth applications, and experience working with
HCT patients.14-15.19

The initial HCT Symptoms and Steps intervention included seven, 45-60 minute weekly
sessions. The first three sessions were to be conducted at the ABMT clinic, and included
one session of symptom coping skills training with a psychologist and two sessions of
activity coaching with an occupational therapist (OT). The remaining four sessions were to
be conducted via videoconferencing with the psychologist and integrated symptom coping
skills training and activity coaching. The psychologist teaches cognitive behavioral coping
skills (e.g., progressive muscle relaxation, activity pacing/planning, cognitive restructuring,
pleasant imagery, goal setting) to manage pain, fatigue, and distress and increase activity.
The OT worked with participants to determine prior and current level of functioning, provide
activity guidelines, identify strategies for increasing activity and reengaging with activities
of daily living (e.g., return to work), and set activity goals. All sessions included didactic
and experiential components that were summarized in handouts. Patients were instructed to
engage in at-home practice to facilitate skill acquisition and generalization.20-21

In-person and videoconference sessions were supported by a mobile app from Pattern Health
(Durham, NC). The HCT Symptoms and Steps app included: 1) content on coping skills

and physical activity (e.g., handouts, audio recordings, demonstration videos), 2) syncing

of Fitbit data and transmission in real-time to patient and study staff, 3) coping skills use
tracking, 4) 3x/week symptom assessment, and 5) push notifications from the therapist (3x/
week) including reminders, encouragement, and real-time personalized feedback based on
skills use and symptom assessment.

HCT Education.—HCT Education was an attention-matched, health education control
intervention. It was proposed that HCT Education participants receive one in-person session
prior to discharge home, followed by six telephone sessions. Sessions were 25-40 minutes
and content included general cancer education, information about health and well-being,

and HCT treatment guidelines. HCT Education participants downloaded an HCT Education
mobile app that included: 1) handouts, 2) syncing of Fitbit data and transmission in real-time
to patient and study staff, and 3) 3x/week symptom assessment. HCT Symptoms and Steps
intervention content was not included in the HCT Education intervention or mobile app.

Fitbit Device.—Patients in both groups were provided with a Fitbit to track daily steps,
and received a dynamic weekly step count goal that was adjusted based on performance.

All participants were given an initial daily step count goal of 2,500 steps (approximately 1
mile), consistent with ABMT medical team recommendations. If a participant met the initial
step count goal on at least 5 days during the week, the goal increased based on the average
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daily step count. In subsequent weeks, if participants met the daily goal 5/7 days, the goal
increased by a maximum of 10%/week.

Treatment Delivery.—HCT Symptoms and Steps and HCT Education were delivered by
doctoral-level psychologists with experience delivering cognitive behavioral interventions
and working with HCT patients. Activity coaching sessions were delivered by an OT with
expertise working with HCT patients. Study therapists followed a treatment manual and
attended weekly supervision to discuss session delivery and content.

Phase I: Focus Groups and User Testing

Patient (n=5) and provider (n=1) focus groups were conducted to iteratively refine the

study protocol. Focus groups were audio-recorded and transcribed. During focus groups,
patients and providers gave verbal feedback based on a presentation and responded to
structured questioning about the content, timing, and modality of the interventions. Focus
group participants were compensated $20. Five user testing patients completed the 7-session
HCT Symptoms and Steps intervention. Feedback on coping skills, Fitbit, and maobile app
was used to further refine the protocol.

Phase II: Pilot Randomized Controlled Trial

Measures

We conducted a small pilot RCT to assess the feasibility, acceptability, and outcome patterns
of HCT Symptoms and Steps compared to HCT Education. Participants were randomly
assigned in equal allocation using sequentially numbered envelopes to HCT Symptoms

and Steps or HCT Education. Participants who did not have a smartphone were loaned a
device equipped with Internet to access mHealth features. User tester and RCT participants
completed pre- (Al) and post-treatment (A2) electronic assessments and were compensated
$20 per assessment.

Sociodemographic and Medical Variables.—Sociodemographic and medical
variables were collected via self-report and medical record review.

Patient-Reported Outcomes.—Physical disability was assessed by the Functional
Assessment of Cancer Therapy (FACT-G) 7-item Physical Well-Being subscale (Cronbach’s
a=.81). Pain was assessed by the 4-item Pain Severity subscale of the Brief Pain Inventory
(BPI) (a=.91).22-24 Fatigue was assessed by the 7-item PROMIS Adult Fatigue Short

Form (a=.74).25-28 psychological distress was measured with the 14-item Hospital Anxiety
and Depression Scale (HADS) (a=.83).29-33 Symptom self-efficacy was assessed with the
6-item Self-Efficacy for Managing Chronic Disease Scale (a.=.85).34

Physical Activity.—Physical activity (i.e., steps) was continuously monitored using Fitbit
activity trackers. Patients also reported their step count for the previous day at the beginning
of each session. If step data was unavailable (e.g., Fitbit malfunction), the step count for the
closest available date was recorded. Studies have demonstrated the reliability, validity, and
acceptability of Fitbits in research.35-37

J Psychosoc Oncol. Author manuscript; available in PMC 2024 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kelleher et al. Page 6

Acceptability.—Acceptability was assessed using the 8-item Client Satisfaction
Questionnaire (CSQ).28 Items were rated on a 4-point scale from 1=low acceptability to
4=high acceptability and summed to obtain an overall satisfaction score (a =.92).

Analytic Strategy
Phase |

Aim 1 Analyses.: Focus group audio-recordings and transcriptions were reviewed (SK,

TS) and informed the refinement of the discussion guide for subsequent focus groups.
Qualitative analysis was conducted using rapid analysis, which can inform intervention
development and refinement more quickly than traditional, often lengthy qualitative
procedures.3%-40 Interview questions were used to create topic domains. Transcriptions were
reviewed by two independent coders (KH, HF) to summarize participant responses relevant
to each domain. Within domains, responses were analyzed to identify key themes. Findings
informed intervention procedures and material refinement. A similar approach has been
previously used by our team to develop psychosocial interventions for cancer patients.1®

Phase Il

Aim 2 Analyses.: Feasibility was indexed by accrual, adherence, and attrition. Accrual was
indicated by meeting the recruitment goal of 40 participants in 12 months. Adherence was
indicated by 80% completion rates for sessions and assessments across groups. Attrition was
indicated by <20% of participants withdrawing from the study. Acceptability was indicated
by patients reporting 80% satisfaction with HCT Symptoms and Steps (A//=25.6/32) on the
CSQ.

Aim 3 Analyses.: Independent two-sample t-tests and chi-square tests of independence
were used to compare baseline demographic, medical, and psychosocial characteristics
between groups. Intent-to-treat linear mixed model analyses were used to evaluate change
in continuous outcome variables from baseline to post-assessment (i.e., time) as a function
of group assignment. Mixed model analyses included all participants who were randomized
and completed the baseline assessment. Findings for the main effects (group, time) and
interaction effect (group*time) are presented for physical disability, as well as pain, fatigue,
psychological distress, physical activity, and symptom self-efficacy. These analyses should
be considered exploratory given the pilot nature of this work.4!

Sample Size

The number of focus groups was informed by empirical work suggesting 90% of
discoverable themes are identified in 3 to 6 groups. Consistent with these findings, our team
determined that we had likely reached thematic saturation (i.e., the point at which no new
themes are likely to be identified) after 5 patient groups.*2 The number of user testers was
determined based on methods used in prior studies.1®> Consistent with pilot trial guidelines,*3
the study team determined that 40 participants would be sufficient for identifying feasibility
concerns (e.g., recruitment difficulties) that would impact a future efficacy trial.
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Results

Phase | Findings: Focus Groups and User Testing

Seventeen patients (n=5 groups) and six providers (n=1 group) participated in focus groups.
Five patients completed user testing. Findings from focus groups are summarized in
Supplementary Table 1.

Learnings and Protocol Updates

Both patients and providers reported considerable physical and psychological symptom
burden associated with HCT. Fatigue was highlighted as particularly bothersome. There
were several key suggestions that were incorporated into the protocol. First, patients

shared it would be helpful to learn about the study prior to transplant. This timeline

was corroborated by providers and implemented to ensure recruitment procedures were
appropriate during rigorous medical treatment. Second, staff offered assistance with study
technologies (i.e., mobile app, Fitbit) at enrollment, and were available for ongoing support
thereafter. Likewise, contact information for the study team were incorporated directly

into the intervention materials and mobile app. User testing participants (n=5) described

an enjoyable experience with the protocol and offered positive feedback regarding study
content. Pleasant activity scheduling, cognitive restructuring, and mini-relaxation practices
were described as particularly helpful. User testers noted some difficulties securing the Fitbit
onto the wrist and syncing with the app. They also made suggestions to make the app more
patient-friendly and personalized (e.g., free text entry). In response to feedback, the study
team offered different size Fitbit wristbands and simplified the patient-facing dashboard.
Assessment tracking programming was improved and a free text entry option was added.
Finally, the study team created a thorough technology support guide for using the app and
Fitbit.

Phase Il Findings: Pilot Randomized Controlled Trial
Feasibility
Accrual.: Forty patients were enrolled from 06/30/2020 to 10/25/2021 (16 months; see
Figure 1). The recruitment timeline was longer than the proposed feasibility benchmark
(40 patients in 12 months) due to the COVID-19 pandemic. Safety restrictions at the Duke
University Health System necessitated a temporary pause on recruitment and transition to
an entirely remote recruitment and intervention format. Additionally, the frequency of HCTs
was reduced during the initial months of recruitment while the ABMT clinic navigated new
COVID-19 protocols. All consented participants were randomized to HCT Symptoms and
Steps (n=20) or HCT Education (n=20).

Adherence.: Eighty-five percent of HCT Symptoms and Steps participants completed all
intervention sessions (n=17). Two participants declined sessions prior to session one and
four, respectively, due to time constraints. One participant was lost to follow-up after session
one. Ninety percent of HCT Education participants completed all intervention sessions
(n=18). All participants (100%) assigned to HCT Symptoms and Steps completed the Al
assessment and 85% completed A2. All HCT Education participants (100%) completed the
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Al assessment and 90% completed A2. Across groups, intervention session and assessment
completion exceeded the 80% feasibility benchmark.

Attrition.: Of the 40 participants randomized, 87% completed the study (n=35). Five
participants (13%) did not complete the study. This met the feasibility benchmark of <20%
attrition.

Acceptability—Participants found the HCT Symptoms and Steps intervention to be highly
acceptable with a mean satisfaction rating of 27.89/32 (SD=3.46). This exceeded the 80%
threshold (AM=25.6/32).

Descriptive Results

Participants were on average 59.32 years old, and the majority were male (58%) and
non-Hispanic White (90%). Mean time since cancer diagnosis was 26 months, and most
patients were diagnosed with multiple myeloma (78%). Mean time since transplant was
19.65 days. There were no statistically significant group differences on demographic or
medical variables at baseline (Table 1).

Descriptive statistics for study variables by group and assessment are shown in Table 2.
Changes from pre- to post-intervention in physical disability, symptoms (i.e., pain, fatigue,
distress), and physical activity were in the anticipated direction, with physical disability

and activity improving while symptoms decreased. Physical disability improved in all
participants, with a significant effect for time (p<.001), but not group or group*time. Fatigue
improved in all participants, with a significant effect for time (p=.008), but not group or
group*time. Distress demonstrated a significant effect for time (p=.002), but the main effect
for group and interaction effect were non-significant. There were no significant effects

for pain or physical activity. For symptom self-efficacy, there were no significant main
effects, but the interaction effect was significant due to a cross-over interaction (p=.014),
with symptom self-efficacy decreasing slightly in the HCT Symptoms and Steps group and
increasing slightly in HCT Education.

Discussion

We developed and tested HCT Symptoms and Steps, a mHealth coping skills training and
activity coaching intervention. This intervention is the first to concurrently target physical
activity and the symptoms that most interfere with physical activity (i.e., pain, fatigue,
distress) in patients who have undergone HCT.

Phase I: Focus Groups and User Testing

A key suggestion was to emphasize strategies for coping with fatigue. Patients described
fatigue as their most prevalent and troublesome symptom after HCT. It was noted that
fatigue and other symptoms (i.e., pain, distress) interfere with physical activity; however,
patients acknowledged physical activity is one of the best ways to alleviate symptoms.
The activity-rest cycle was presented as a tool to help patients engage in more activity
without exacerbating fatigue. Participants shared that symptom management protocols
should highlight what patients carn do versus restrictions. Thus, coping skills and daily
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step count tracking were introduced as strategies to increase symptom self-efficacy and
participation in important activities (e.g., physical activity, work, social). Patients and
providers emphasized that learning about the study prior to transplant, then initiating the
intervention when patients transition home post-transplant could offer the most benefit. This
timeline proved effective for recruitment, and the appropriateness of intervention timing

is reflected in improved pre- to post-intervention outcomes. Improvements in distress are
particularly notable, as providers highlighted the transition home can be distressing for
patients.

User testers described a positive experience with the intervention and shared that coping
strategies were helpful in managing symptoms. Participants offered recommendations to
improve the mobile app and fit of the Fitbit, which were addressed to improve user
experience. Technology support continued to be a primary concern for participants,
highlighting the importance of comprehensive instruction and mHealth technology
demonstration throughout the study.

Phase II: Pilot RCT

Findings suggest the protocol is feasible, as demonstrated by meeting the target recruitment
goal (N=40) in a 16-month timeframe. Of the 40 participants randomized, only five did not
complete intervention sessions. Assessment completion ranged from 85-100%. Results also
demonstrated excellent acceptability of HCT Symptoms and Steps. High rates of accrual,
protocol adherence, and acceptability indicate the recruitment and assessment procedures are
feasible, and program material is applicable and helpful.

Participants in both HCT Symptoms and Steps and HCT Education demonstrated
improvements in physical disability, fatigue, and distress from baseline to post-intervention.
Given the small sample and pilot nature of the study, all findings should be considered
preliminary and warrant exploration in larger samples. There were baseline differences
between groups on several variables of interest, with HCT Education participants endorsing
significantly worse depression and symptom self-efficacy. Given the lack of a standard care
condition, it is not possible to determine how much improvement may be attributable to

the interventions versus expected improvement with time post-transplant. Additionally, due
to the limited follow-up period in the current pilot study, we were not able to evaluate

the longer-term impact of HCT Symptoms and Steps beyond the immediate post-transplant
window. Literature suggests CBT-based interventions may produce greater benefit over a
longer period.44

Participants in both groups demonstrated clinically significant improvements (>4 points) on
the FACT Physical Functioning subscale over approximately two months. This is promising,
as post-transplant recovery can be a challenging and lengthy process. HCT Symptoms and
Steps participants reported the cognitive behavioral tools were helpful for coping with
symptoms, which may explain reductions in physical disability. While HCT Education
participants did not receive the same active tools, it is possible they benefitted from
education on topics relevant to post-transplant recovery (e.g., sleep). Simply acknowledging
symptoms may be validating and normalize patients’ experience with physical disability.
Participants in both groups were given a Fitbit and app designed for their respective
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intervention. These mHealth tools might improve self-monitoring of symptoms and activity,
which may have helped patients to better manage symptoms and reduce physical disability.
Improved physical disability may partly reflect expected improvements in functioning
immediately post-transplant. However, post-transplant recovery spans several months to
years. A larger efficacy trial with longer-term follow-up will better elucidate the positive
impact of HCT Symptoms and Steps over time.

Though not statistically significant, participants in both groups increased their average

daily count by 1000+ steps (approximately 0.5 miles). Notably, HCT Symptoms and Steps
participants walked on average 600 more steps than HCT Education participants at post-
intervention. All participants reported liking the Fitbit to track activity and many planned to
continue using it after study completion. There were no significant effects for pain by group,
time, or group*time. This may be a product of low levels of pain reported across time and
groups. Qualitative interviews suggested that pain was a significant issue for some but not
endorsed by all.

There was a significant interaction effect for symptom self-efficacy, such that it improved
by <1 point in HCT Education and decreased by <1 point in HCT Symptoms and Steps.
Findings may reflect a ceiling effect, given that participants endorsed high levels of self-
efficacy at baseline. It is possible both interventions helped patients to maintain already high
self-efficacy. Future trials should evaluate whether symptom self-efficacy is a mediator of
intervention effects.

This pilot study is a successful first step towards a larger randomized efficacy trial. In
addition to initial feasibility and acceptability results, we present promising preliminary data
on clinically relevant variables for patients recovering from HCT. The protocol was shifted
to a fully remote format; this is a strength and highlights the utility of mHealth technology
to disseminate such protocols. Another strength was the use of the mobile app and Fitbit

to support the therapist-led intervention sessions. The Fitbit provided an objective measure
of physical activity and was integrated with the app to provide real-time step data and a
dynamic weekly step goal that was adjusted based on performance.

Limitations should be noted. Due to the pilot nature of this work, the sample size was

small, and only 33% of screened patients consented to the study. HCT is stressful and
time-consuming and this study was conducted during the height of COVID-19; it is possible
that consented patients were those already coping well with these stressors. Larger samples
will provide adequate power to test for group differences in outcomes at post-treatment

and longer-term follow-up assessments, and offer more conclusive evidence regarding
intervention efficacy. Participants in this study reported low levels of pain across time and
groups reflecting a possible selection bias (i.e., patients in less pain were more likely to
participate). This trial lacked an objective measure of physical disability. The six-minute
walk test (6EMWT) is used to index physical disability and was intended for use in this
study but removed due to the pandemic-related switch to remote procedures; it should be
considered for future trials. Due to COVID-19, we were not able to conduct the first three
sessions of HCT Symptoms and Steps in-person. Future efficacy trials should implement the
hybrid delivery of sessions, as designed; we expect this will lead to more robust between-
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group differences. The HCT Education intervention represents a strong control condition
that is much more than what patients receive as usual care. A possible next step is to use a
Multiphase Optimization Strategy (MOST) to identify the strongest components from both
interventions to optimize HCT Symptoms and Steps for a larger efficacy trial. It is also
important that future work consider including other comparators (e.g., educational pamphlet
only, Fitbit only, usual care).

Implications for Psychosocial Providers

Feedback from HCT patients and providers highlighted fatigue as a particularly prevalent
and challenging symptom after HCT. Psychosocial interventions for HCT patients should
include strategies (e.g., activity-rest cycle) geared towards managing fatigue. HCT
Symptoms and Steps was delivered post-transplant as patients were transitioning home from
intensive outpatient care. This timing was endorsed by HCT patients and providers, and may
be a useful model for other psychosocial interventions in this patient population. Overall, the
protocol was feasible and acceptable, and showed promise for improving physical disability
and activity, and reducing symptoms. Psychosocial providers and researchers should
consider incorporating mHealth technologies (e.g., Fitbit, mobile app) into interventions,

as these features are well-received and may enhance intervention effects.

Conclusion

HCT Symptoms and Steps is designed to concurrently and synergistically increase
physical activity while providing strategies to decrease the symptoms that most interfere
with physical activity. This comprehensive approach is further enhanced with mHealth
technologies to improve continuity of care, increase access to treatment, and alleviate
physical disability and psychosocial burden. Findings provide a foundation for larger
randomized efficacy trials where the benefits of the HCT Symptoms and Steps protocol
can be more robustly tested.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Excluded
Eligible (n=55)
Screened * Declined (e.g., not interested, coping well)=51
N=123 * Unable to consent (e.g., logistics)=4

Ineligible (n=28)
* Transplant not within study time period=6
* No pain, fatigue, or distress=10
*  Inpatient HCT=9
* Deemed ineligible for transplant=2
* Dementia=1

v

\ 4

Consented and Baseline
Assessment
N=40
Randomized
N=40
— \
HCT HCT Education
Symptoms and Steps n=20
n=20
' v
Lost to Follow-Up n=3 Lost to Follow-Up n=2
* Withdrawal prior to Session 1=1 * Withdrawal prior to Session 1=1
* Withdrawal prior to Session 4=1 * Withdrawal prior to Session 2=1
* Lost-to-follow up prior to Session 2=1

! Y

Post-Treatment Post-Treatment
Assessment Assessment
n=18 n=18
Figure 1.
CONSORT

Note. Participant that was lost-to-follow up prior to Session 2 in HCT Symptoms and Steps
completed the post-treatment assessment.
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Demographic and Clinical Data (N=40)

Table 1.

Overall HCT Symptoms and Steps (n=20) | HCT Education (n=20) | pvalue
(N=40)
N (%) or M (SD) N (%) or M (SD) N (%) or M (SD)
Age (years) 59.32 (10.94) 60.59 (11.04) 58.5 (10.96) 469
Gender .337
Male 23 (57.5%) 10 (50%) 13 (65%)
Female 17 (42.5%) 10 (50%) 7 (35%)
Race 135
White 28 (70%) 14 (70%) 14 (70%)
Black or African American 9 (22.5%) 6 (30%) 3 (15%)
Declined 3(7.5%) 0 3 (15%)
Ethnicity 540
Non-Hispanic or Latino 36 (90%) 19 (95%) 17 (85%)
Hispanic-Cuban 1(7.5%) 0 1 (5%)
Declined 3(2.5%) 1 (5%) 2 (10%)
Cancer Type 193
Lymphoma 6 (15%) 1 (5%) 5 (25%)
Multiple myeloma 31 (77.5%) 17 (85%) 14 (70%)
Other 3 (7.5%) 2 (10%) 1 (5%)
First Cancer or Recurrence 144
First Cancer 30 (75%) 17 (85%) 13 (65%)
Recurrence 10 (25%) 3 (15%) 7 (35%)
Time since Diagnosis (months) 26.16 (50.73) 33.46 (65.08) 18.86 (30.60) .369
Time since Transplant (days) 19.65 (32.33) 25.10 (44.30) 14.20 (10.98) 292
Chemotherapy 15 (39.5%) 7 (36.8%) 8 (42.1%) 740
Anti-Cancer Drug 5 (13.2%) 3(15.8%) 2 (10.5%) .631

M=mean; SD=standard deviation. Other cancer type=Mantle Cell, Germ Cell; Received chemotherapy/anti-cancer drug=in last 7 days; Significance

is 2-tailed.
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