O'Daffer et al. BMC Palliative Care (2023) 22:60 BMC Palliative Care
https://doi.org/10.1186/512904-023-01179-4

Check for
updates

Protocol for the promoting resilience

in stress management (PRISM) intervention:
a multi-site randomized controlled

trial for adolescents and young adults

with advanced cancer

Alison O'Daffer’, Liam Comiskey', Samantha R. Scott'?, Chuan Zhou'?, Miranda C. Bradford', Joyce P, Yi-Frazier' and
Abby R. Rosenberg®

Abstract

Background Adolescents and young adults (AYAs) with cancer are at high risk of poor psychosocial outcomes, and

evidence-based interventions designed to meet their psychosocial and communication needs are lacking. The main
objective of this project is to test the efficacy of a new adaptation of the Promoting Resilience in Stress Management
intervention for AYAs with Advanced Cancer (PRISM-AC).

Methods/design The PRISM-AC trial is a 2-arm, parallel, non-blinded, multisite, randomized controlled trial. 144
participants with advanced cancer will be enrolled and randomized to either usual, non-directive, supportive care
without PRISM-AC (“‘control”arm) or with PRISM-AC (“experimental”arm). PRISM is a manualized, skills-based training
program comprised of four 30-60 min, one-on-one sessions targeting AYA-endorsed resilience resources (stress-
management, goal-setting, cognitive-reframing, and meaning-making). It also includes a facilitated family meeting
and a fully equipped smartphone app. The current adaptation includes an embedded advance care planning module.
English- or Spanish-speaking individuals 12-24 years old with advanced cancer (defined as progressive, recurrent, or
refractory disease, or any diagnosis associated with <50% survival) receiving care at 4 academic medical centers are
eligible. Patients' caregivers are also eligible to participate in this study if they are able to speak and read English or
Spanish, and are cognitively and physically able to participate. Participants in all groups complete surveys querying
patient-reported outcomes at the time of enrollment and 3-, 6-, 9-, and 12-months post-enrollment. The primary
outcome of interest is patient-reported health-related quality of life (HRQOL) and secondary outcomes of interest
include patient anxiety, depression, resilience, hope and symptom burden, parent/caregiver anxiety, depression

and health-related quality of life, and family palliative care activation. We will conduct intention-to-treat analysis

to compare the group means of primary and secondary outcomes between PRISM-AC arm and control arm with
regression models.
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Discussion This study will provide methodologically rigorous data and evidence regarding a novel intervention to
promote resilience and reduce distress among AYAs with advanced cancer. This research has the potential to offer a
practical, skills-based curriculum designed to improve outcomes for this high-risk group.

Trial registration ClinicalTrials.gov Identifier NCT03668223, September 12, 2018.
Keywords Cancer, Quality of life, Anxiety, Depression, Hope, Coping skills, Communication

Introduction

Adolescents and Young Adults (AYAs) with cancer are at
high risk of poor psychosocial outcomes, as cancer dis-
rupts normal developmental experiences like establish-
ment and identification of personal, social, and sexual
identity, and pursuit of educational and vocational goals
[1-5]. Unmet needs (e.g., inadequate psychosocial sup-
port and lack of information about disease management)
can further contribute to poor outcomes, including poor
health-related quality of life (HRQOL) [6-9].

Among patients with cancer and their families, early
integration of palliative care can improve quality of life.
This is particularly important for AYAs because their
distinct developmental challenges related to identity,
relationships, and vocation may add to the burden of
cancer [1-5]. Among AYAs with advanced cancer, most
understand that they may die and report that discussing
end-of-life preferences, goals, and fears would be helpful;
however, only 53% engage in such conversations [10-12].
While national guidelines call for integrated palliative
care in AYA oncology, [13—15] developmentally targeted,
evidence-based interventions designed to meet psycho-
social and communication needs are lacking.

A potential barrier to improving the experiences of
AYAs with advanced cancer is their limited opportu-
nities to develop “resilience resources” such as stress-
management, goal-setting, positive reframing, and
meaning-making skills [16]. These resources can mitigate
negative outcomes, facilitate engagement in goals of care
discussions, and improve quality of life [17-19]. Further-
more, promoting these resources among AYAs can give
them the tools to more successfully navigate the chal-
lenges of the cancer experience.

The present proposal is built on increasing evidence
that promoting resilience resources will improve psy-
chosocial well-being. Over a series of studies, we devel-
oped a conceptual framework of resilience in pediatric
cancer, [16, 20] affirmed associations between resilience
resources and outcomes, [21] and developed a novel
resilience resources intervention (Promoting Resilience
in Stress Management, PRISM) [22]. PRISM is a manu-
alized, skills-based training program comprised of four
30-60 min, one-on-one sessions plus a facilitated par-
ent/caregiver/spouse/significant other family meeting.
We developed PRISM based on stress and coping theory
to be a brief, skills-based intervention targeting AYA

resilience resources. Results from a phase II randomized
controlled trial (RCT) demonstrate it is associated with
increased AYA patient-reported resilience and HRQOL.
It also provides opportunities for AYAs to articulate goals
and meaning from their cancer experience, thereby facili-
tating communication and patient-activation. Qualitative
feedback from patients with advanced cancer suggested
refinements targeting hopes, worries, and contextual
meaning-making might strengthen PRISM’s usefulness.

Based on this feedback, we developed “PRISM-AC”
for patients with advanced cancer. The adapted program
includes an additional module focused on advance care
planning. Specifically, it incorporates the age-validated
Voicing my Choices (VMC) advance care planning guide
and provides opportunities to explore and communicate
patient-endorsed values and priorities to loved ones and
care-teams. We conducted a pilot trial at a single site
testing the feasibility and acceptability of PRISM-AC
[23]. Results showed that, of 26 enrolled and random-
ized AYAs with advanced cancer, 82% completed the
entire PRISM intervention including VMC, surpassing
an a priori threshold for feasibility of >70% completion.
Feedback was highly positive, with 100% of participants
describing the entire program as valuable, and 91%
describing the VMC session, specifically, as valuable. This
pilot trial demonstrated that integrating advanced care
planning into resilience coaching was both feasible and
acceptable. Taken together, the background literature and
our prior experiences underscored a critical knowledge
gap: How might PRISM-AC support the wellbeing of
AYAs with advanced cancer? To answer this question, we
designed a multi-site randomized controlled trial. Here,
we describe the protocol of that ongoing study.

Methods/Design

The primary aim of this study is to evaluate the effi-
cacy of PRISM-AC compared to usual care (UC) on
AYA-reported Health-Related Quality of Life (HRQOL,
measured by the Pediatric Quality of Life (PedsQL)
Generic and Cancer Module Teen Reports scales [24,
25] 3-months post-enrollment. We hypothesize that
PRISM-AC will be associated with higher HRQOL com-
pared to UC. We additionally aim to evaluate the impact
of PRISM-AC on other key patient-reported outcomes
3-months following enrollment, including symptom bur-
den (measured by the Memorial Symptom Assessment
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Scale (MSAS) [26, 27], anxiety and depression (measured
by the Hospital Anxiety and Depression Scale (HADS)
[28], hope (measured by the Snyder “Hope” Scale [29],
and resilience (measured by the Connor-Davidson Resil-
ience Scale (CD-RISC 10) [30, 31]. We hypothesize that
PRISM-AC will be associated with lower total symptom
burden; lower anxiety; lower depression; higher hope;
and higher resilience, compared to UC.

Additional secondary and exploratory aims include:
(a) to evaluate PRISM-AC’s impact on parent/caregiver
health-related quality of life (measured by the Medical
Outcomes Study Rand 36-item Health Survey (SF-36)
[32], anxiety (measured by the Generalized Anxiety Dis-
order Screener (GAD-7) [33, 34] and depression symp-
toms (measured by the Patient Health Questionnaire 8
(PHQ-8) [35-40] 3-months following enrollment; (b)
to evaluate the impact of PRISM-AC on family “pallia-
tive care activation” (measured by the Decision Making
Involvement Scale (DMIS) [41] and the Survey of Car-
ing for Children with Cancer (SCCC) [42-44]; and (c)
to evaluate the longitudinal impact of PRISM-AC on all
AYA/parent-reported outcomes at 6-, 9-, and 12-months
following enrollment.

Trial Design

The PRISM-AC trial is a parallel, 2-arm, non-blinded
multisite randomized controlled trial. All study activi-
ties are outlined in Fig. 1. 144 participants with advanced
cancer will be enrolled and randomized to either usual,
non-directive, supportive care without PRISM-AC (“con-
trol” arm) or with PRISM-AC (“experimental” arm). Ran-
domization will be stratified by age (patients ages 12—17
versus ages 18—24) and site. Patients will be randomized
only after completion of baseline surveys and in a 1:1
ratio to control arm and experimental arm. Biostatisti-
cians who will conduct data analysis will be blinded from
the treatment group allocations. Due to the nature of the
PRISM-AC intervention, patients cannot be blinded to
study arm assignment.

Participants
Individuals are eligible if they are 12-24 years old, are
able to speak English and read English or Spanish, are
receiving cancer care at Seattle Children’s Hospital, Texas
Children’s Hospital/Baylor College of Medicine, Chil-
dren’s Hospital Los Angeles, or University of Pittsburgh
Medical Center Children’s Hospital, are cognitively able
to participate in PRISM sessions and surveys, and have
been diagnosed with advanced cancer (defined as pro-
gressive, recurrent, or refractory disease, or any diagnosis
associated with <50% survival) or a progressive desmoid
tumor at least 2 weeks prior to enrollment.

Parents, caregivers, or guardians of AYA patient partic-
ipants will be eligible to complete surveys as part of this
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study. To participate, they must be able to speak and read
English or Spanish and be cognitively and physically able
to participate. Only one parent/caregiver or guardian per
AYA can complete surveys. Concurrent parent/caregiver
participation is not required for AYA patient participa-
tion, and parent survey completion is not required for
AYA patient participation.

Sample size

The target analytic sample size is N=144 AYA partici-
pants (72/arm). Based on our prior work and charac-
teristics of AYAs at participating centers, we estimate
identifying a total of 120 eligible AYAs within a 12-month
window (300 over the 30-months of enrollment). With a
conservative attrition rate of 26% (due to medical com-
plications or death as seen in pilot), we plan to enroll
N =200 participants and hope to have complete data col-
lection on 144 AYAs (72/arm). This sample size achieves
80% power to detect an increase of 8.1 in mean total Ped-
sQL score, the main study outcome.

Parents/caregivers will complete surveys at the same
time points as the AYAs. In our prior studies includ-
ing AYA-parent dyads, >90% of caregivers participated.
Hence, we expect complete data from a minimum of 128
caregivers (64/arm). Only one caregiver will be invited
to complete questionnaires, and will be designated at
enrollment.

Recruitment

We will recruit AYAs and their primary caregivers from
outpatient clinics and inpatient wards of 4 pediatric aca-
demic medical institutions across the country. Research
Associates (RAs) at each site will screen patients via
review of medical records and verify the patient’s diag-
nosis with a trained oncology provider. Recruitment will
occur either in person (inpatient hospital rooms and/or
outpatient clinic) or by phone/video call (i.e., direct con-
tact by study staff). Patients will either be approached
inpatient, in clinic, or remotely.

The promoting resilience in stress management (PRISM)
intervention

Participants randomized to the intervention arm receive
the Promoting Resilience in Stress Management (PRISM)
intervention. PRISM consists of four, 30—50 min, one-
on-one sessions approximately 1-2 weeks apart, plus a
session for AYA and caregivers, together (Table 1). Sup-
plemental materials (e.g., media-links to resources, work-
sheets, text-based reminders, and a digital app to track
and practice skills) are provided between sessions. The
digital app is an interactive platform to practice the same
PRISM exercises that are taught in the PRISM interven-
tion script.
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STUDY PERIOD
Enroliment Allocation Post-allocation Close-out
TIMEPOINT -t; 0 3 mos 6 mos 9 mos 12 mos
ENROLLMENT:
Eligibility screen X
Informed consent X
Allocation X
INTERVENTION:
PRISM >r-—
Usual Care
ASSESSMENTS:
Patient-Reported Health- X X X X X
Related Quality of Life
Patient-R Anxi
atient epor.ted nxiety & X X X X X
Depression, Symptom
Burden, Resilience, Hope
Parent-Reported Anxiety,
Depression, Health-Related X X X X X
Quality of Life
Case Report Form X X X X X

Fig. 1 Study Activities

To increase translation and wider application of PRISM
in the future, a trained non-clinical research associ-
ate administers it, as described in previous models and
our pilot studies [22, 45]. The 1st session occurs within
2 weeks of enrollment, and other sessions are scheduled
around patient clinic and/or hospital visits (depending
on concurrent illness and medical needs). Following the
“Coming Together” session, intervention participants will
be offered every other week “booster” contacts until they
reach the 3 month point from enrollment. Sessions are

done in-person (in clinic or inpatient), via phone or via
other web-based communication (i.e. Zoom, WebEx).
Details of the sessions are listed in Table 1. Sessions
1-4 cover the topics of stress-management, goal-set-
ting, cognitive restructuring, and benefit finding. For
this study and the development of PRISM-AC, we add
a 5th main session focused on early advance care plan-
ning, using the age-validated and widely used Voicing My
Choices: A Planning Guide for Adolescents and Young
Adults (VMC [46]. Briefly, VMC was designed in partner-
ship with AYA patients, parents, and Aging with Dignity
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Table 1 PRISM Modules

Topic Details Format
1. Managing Mindfulness techniques, relaxation ~ One-on-One
Stress strategies, obtaining social support
2. Goal-setting Setting specific, realistic, desirable
goals, planning for roadblocks
3. Positive Recognizing negative self-talk,
Reframing replacing with positive, realistic,
manageable ones
4. Meaning Identifying benefits, purpose,
Making meaning, or legacy from cancer
experience
5.Voicing My Communication about values, pref-
Choices erences, and feelings about care
6.Coming Discussion about what was learned, ~ Family
Together what helped, what they candoto ~ meeting
help
7.Boosters In-person/digital/video confer- One-on-One
ence modules to practice, further
develop, and track skills.
8. Practice App-based modules to practice and  Digital or
Opportunities further develop skills (also available  Paper

in paper form)

Note: Sessions are delivered approximately every 1-2 weeks, arranged in
advance in conjunction with hospital visits

(agingwithdignity.org) to mimic legal advance directives
available for older adults. The document has been tested
for feasibility and acceptability among AYAs with cancer
and other life-limiting illness and is the established stan-
dard of care for advance care planning in this age group.
The instrument is designed to be introduced by trained
staff (including research staff and non-medical person-
nel), and completed by AYAs either with such staff pres-
ent, with family, or independently, depending on AYA
preferences.

Because PRISM sessions 1-4 build skills to identify
goals and values, VMC is an appropriate culmination of
skills and offers concrete examples of how to utilize them.
For this reason, PRISM-AC introduces specific VMC
pages as examples of how such skills might be helpful in
cases of advanced cancer, and then offer opportunities to
practice them in real time. Coaches will only complete
up to four specific pages with AYAs: page 4 “My Com-
fort”, page 5 “My Support’, page 8 “My Friends and Fam-
ily to Know”, and page 9 “My Spiritual Thoughts” If AYAs
express a desire to do any of the other pages, we will redi-
rect them to their medical team, social work, and/or their
parents. Specifically, we will introduce the VMC booklet
and then highlight the pages and allow participants to
choose the one(s) that resonate with them “a la carte”
Although advance care planning includes sensitive topics
like end-of-life planning, this booklet was selected specif-
ically because they are more generic and applicable to all
AYAs with illness. If an AYA has no specific preferences,
the coach will direct the patient to the page about “my
comfort” (VMC page 4) and complete that page during
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the session. Staff will ask what they would like to share
with their parent(s), spouses, significant others, or guard-
ians during the final session such that the coaches can
prepare to facilitate the final session.

The final session (“Coming Together”) allows patients
to reflect on the skills they have learned, to identify
those that resonate and work for them, and to share their
thoughts with parents, family-members, and loved ones.
Patients may opt out of the “Coming Together” session if
they request to do so explicitly and do a booster session
instead.

PRISM sessions are audio-recorded and scored for
fidelity using a standardized tool by a supervising
licensed clinical psychologist. Coaches receive biweekly
1:1 supervision, which includes feedback and, if neces-
sary, re-training to address fidelity concerns.

Procedure

Baseline Survey Completion

Upon enrollment, study staff will deliver the baseline
survey in participant’s preferred language (English or
Spanish). The survey will first be offered by email via the
Research Electronic Data Capture web-based application
[47, 48] (REDCap) or via REDCap on a study team iPad.
Upon request, staff will offer paper-pencil versions and/
or interview-based versions.

Measures

Patient-reported outcome surveys

At enrollment, 3-months, 6-months, 9-months, and
12-months, AYAs and parents/caregivers on both arms
will complete a comprehensive survey of age-appropri-
ate validated instruments and standard demographics.
Baseline surveys must be completed within two weeks
of enrollment. Subsequent surveys must be completed
within 28 days of their due date. Participants are given
weekly reminders via phone, email, or in-person until
surveys are completed. AYA participants are paid a total
of $50 for survey completion.

Our primary outcome is patient-reported health-
related quality of life (HRQOL) measured using the
Pediatric Quality of Life (PedsQL) Generic and Cancer
Module Teen Reports scale. The PedsQL 4.0 Generic and
3.0 Cancer Module include 50 items evaluating HRQOL
of AYAs with cancer. Queries assess physical, emotional,
social, and school well-being, plus cancer-related pain
and hurt, nausea, procedural anxiety, treatment anxiety,
worry, cognitive problems, perceived physical appear-
ance, and communication. Scales are available for teens
and young adults, [24, 25] and internal consistency
ranges from 0.75 to 0.92. [24] Items are rated on a 5-point
Likert scale and total scores transformed to a 0-100 scale
with higher scores representing better HRQOL.
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Secondary outcomes for AYAs include (a) Anxiety
and depression, as measured by the Hospital Anxiety
and Depression Scale (HADS) [28]. The HADS assesses
mixed affective symptoms in patients with serious illness
[28]. (b) Symptom burden, as measured by the Memorial
Symptom Assessment Scale (MSAS) [26, 27]. This instru-
ment assesses the presence, severity, frequency, and
extent of bother from 26 symptoms [49, 50]. (c) Hope, as
measured by the Snyder “Hope” Scale. This instrument
contains 8 hope items plus 4 “filler” questions and mea-
sures “the overall perception that one’s goals can be met”
[29]. (d) Resilience, as measured by the Connor-Davidson
Resilience Scale (CD-RISC 10), a reliable and widely used
instrument to measure inherent resiliency [30, 31].

Parent outcomes include (a) anxiety, as measured by
the Generalized Anxiety Disorder Screener (GAD-7).
The GAD-7 is a 7-item survey commonly used to identify
cases of generalized anxiety disorder and to assess symp-
tom severity [33, 34]. (b) Depression, as measured by the
Patient Health Questionnaire 8 (PHQ-8). The PHQ-8 is
an 8-item survey is widely used among general popula-
tions, patients with chronic illness, and in parents of chil-
dren with cancer to assess degree of depression [35-40].
(c) Health-related quality of life (HRQOL), as measured
by the Medical Outcomes Study Rand 36-item Health
Survey (SF-36). The SF-36 incorporates 8 concepts:
physical functioning, body pain, limitations due to physi-
cal health problems, role limitations due to personal or
emotional problems as well as emotional well-being and
social functioning, energy, fatigue and general health per-
ceptions to evaluate HRQOL [32].

Medical record abstraction

Trained study staff at each site will abstract informa-
tion from the medical record using a study-specific case
report form (CRF). Variables abstracted will include:
(1) AYA participation in goals of care conversations:
dates of documented conversations with medical team
regarding prognosis, treatment decisions, and/or goals
of care, whether or not AYA was present, and if there is
documented active AYA participation. (2) Benchmarks
of Palliative Care Utilization: number and frequency of
documented psychosocial and palliative care referrals
and meetings, hospice referrals, limitation-of-resus-
citation orders, completion of advance care planning
documents, and end of life details (i.e. location of death,
clinical involvement and family support (sibling & finan-
cial assessments)). (3) Clinical covariates: the AYA’s diag-
nosis, cancer/tumor-directed treatments, and intensity in
the past month, [27] number of and reason for hospital
days (anticipated and unanticipated), prescription psy-
chiatric and/or mood-altering medications, prescription
opioids and other pain medications, and number of doc-
umented palliative care/psychosocial encounters.
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Data Analysis

Primary outcomes analyses

Our primary outcome is AYA-reported HRQOL at
3-months. Because the amount of change depends
strongly on the initial HRQOL at baseline we will con-
trol for baseline HRQOL as a covariate in the regres-
sion. Linear regression models will be used to estimate
adjusted mean differences in 3-month outcomes between
the PRISM-AC arm and usual care arm, and associated
95% confidence intervals. In the regression model, for
example, the total PedsQL generic core score will be the
outcome, the PRISM intervention will be the predictor of
interest, and baseline PedsQL and study site as covariates.
Wald t-test will be used to assess if there is an increase in
PedsQL scores from baseline for PRISM versus usual care
at the primary time point of interest, 3-months following
enrollment. The same analysis will be undertaken for the
domain subscales of PedsQL (physical and psychosocial),
the cancer-specific module, and secondary outcomes
included in AYA surveys. Outcomes assessed longitudi-
nally will be analyzed using linear mixed effects models
with subject specific random effect to account within-
subject correlations. We will estimate the fixed effects
using restricted maximum likelihood (REML) method
and test their significance with Kenward-Roger’s approxi-
mation of the degrees of freedom [51]. Subgroup analy-
ses will explore whether the effect of the intervention is
modified by medical covariates, symptom distress, and/
or concurrent parent distress. Response type (survey,
interview, or parent proxy) will be included in sensitiv-
ity analyses and data reported separately if indicated. The
rationale for these subgroup analyses is grounded in prior
findings suggesting symptoms and parent wellbeing are
associated with patient HRQOL [52, 53].

While our goal is to minimize missing data, data may
still be missing due to participants skipping individual
survey items, omissions in medical records, lack of fol-
low-up, medical complications, or death. We will quan-
tify the amount of missing data, evaluate the pattern of
missingness, association of participant characteristics
with missing data, and minimize bias and increase effi-
ciency in the associations of interest by applying appro-
priate methods to account for missing data [54—56]. For
example, for outcomes where missing at random (MAR)
is a plausible assumption, we will use multiple imputa-
tion techniques and conduct regression models on the
imputed datasets then report pooled results. For missing
not at random (MNAR) data, we will perform additional
sensitivity analyses. In all cases, we will assess the robust-
ness of estimates due to assumptions.

Data Safety and Monitoring
Data safety and monitoring is conducted by a 4-mem-
ber Data Safety and Monitoring Committee (DSMC)
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independent of the protocol. The committee is con-
vened twice annually to provide input and guidance on
the study evaluation and intervention protocols and data
handling activities. DSMC members provide input and
feedback to the PI and co-investigators related to (a)
accrual rate, (b) study eligibility determination issues,
(c) data completion rates including conformance with
informed consent requirements, (d) intervention fidelity
indicators, (e) adverse events, and (f) compliance with
data management procedures. This study does not have
pre-set stopping rules, but the DSMC has the option
of requesting the data be un-blinded and may alter the
study or stop the study early.

Discussion

This RCT is designed to assess the efficacy of the PRISM
Advanced Cancer intervention, a brief skills-based inter-
vention based on stress and coping theory targeting AYA
resilience resources. This specialized version of the pro-
gram also provides opportunities for AYAs to articulate
goals and meaning from their cancer experience, thereby
facilitating communication and patient-activation. This
intervention was iteratively designed based on input
from AYAs with chronic illnesses, and the design of this
trial is in direct response to advanced cancer patients’
requests for more diagnosis-specific content. We hope
that the inclusion of advanced care planning in PRISM-
AC will bolster the program’s effectiveness for this popu-
lation and their caregivers.

Strengths & Limitations

This study has several important strengths. First, few evi-
dence-based psychosocial supportive care programs exist
to provide both psychosocial supportive care and com-
munication skills for AYAs with advanced cancer. The
integration of advanced care planning into the previously
successful PRISM program addresses a specific gap for
AYAs with advanced cancer. Second, this trial includes
four sites, adding more geographic and demographic
diversity than prior PRISM studies.

There are also several pertinent limitations of this trial
protocol. First, this study aims to learn about AYAs with
advanced cancer, a population seriously impacted by ill-
ness severity. Patients and families’ stress associated
with treatment and illness may impact their willingness
to enroll in the study. We expect significant attrition due
to critical illness or death, which may affect session and
survey completion. Second, the control condition for this
study does not involve a sham intervention,, limiting our
ability to evaluate what part of PRISM’s efficacy is related
to 1:1 relational contact with a PRISM coach. Third, while
surveys are available in English or Spanish for both AYAs
and parents, AYAs must be proficient in spoken English
to participate in the PRISM program. Results may be less
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generalizable due to limited inclusion criteria related to
language proficiency. Future studies should translate,
adapt, and validate PRISM into other languages.

Conclusion

Given high levels of distress among AYAs with advanced
cancer and their parents/caregivers, supportive care
interventions to address these needs are necessary. If
positive results are obtained from this RCT, the PRISM-
AC intervention can be recommended as an affordable,
scalable skills-based psychosocial intervention for AYAs
with advanced cancer. Moreover, the implementation of
this trial can provide information to researchers about
conducting psychosocial intervention trials with a pedi-
atric advanced cancer population.

Acknowledgements
We would like to thank our patients and their families for participating in this
study.

Authors’ contributions

ARR and JYF conceived of the study design. AO, SS, JYF, and ARR wrote the
main manuscript text. AO and LC contributed to data acquisition. CZ and
MB worked on statistical design and data analysis. All authors reviewed the
manuscript.

Funding

Research reported in this publication was supported by the National Cancer
Institute of the National Institutes of Health (NIH) under Award Number
5R01CA222486-05. The content is solely the responsibility of the authors and
does not necessarily represent the official views of the NIH. The sponsor was
not involved in study design, collection, analysis, or interpretation of data, or
the writing of this manuscript.

Data Availability

The datasets generated and/or analyzed during the current study are not
publicly available due to participant privacy concerns but are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The Seattle Children’s Institutional Review Board (IRBO0000277/IRB00009311)
and review boards of each participating site have approved all study
procedures. All methods were carried out in accordance with relevant
guidelines and regulations. Participants aged 18-years or older provide
informed consent in writing; participants aged 12-17 years provide written
assent and a parent or legal guardian provides parental permission in writing.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Seattle Children’s Research Institute, Seattle, WA, USA
2University of Denver, Denver, CO, USA

3University of Washington, Seattle, WA, USA

“Dana-Farber Cancer Institute, 450 Brookline Ave, JF7, Boston, MA
02215, USA

Received: 28 March 2023 / Accepted: 3 May 2023
Published online: 16 May 2023



O’'Daffer et al. BMC Palliative Care

(2023) 22:60

References

1.

2.

20.

21.

22.

23.

24.

25.

26.

Bleyer A. The adolescent and young adult gap in cancer care and outcome.
Curr Probl Pediatr Adolesc Health Care. 2005;35(5):182-217.

Zebrack BJ. Psychological, social, and behavioral issues for young adults with
cancer. Cancer. 2011;117(10 Suppl):2289-94.

Thomas DM, Albritton KH, Ferrari A. Adolescent and young adult oncology:
an emerging field. J Clin Oncol. 2010,28(32):4781-2.

Zebrack B, Isaacson S. Psychosocial care of adolescent and young adult
patients with cancer and survivors. J Clin Oncol. 2012;30(11):1221-6.

Nass SJ, Beaupin LK, Demark-Wahnefried W, et al. Identifying and address-
ing the needs of adolescents and young adults with cancer: summary of an
Institute of Medicine workshop. Oncologist. 2015;20(2):186-95.

Zebrack B. Information and service needs for young adult cancer patients.
Support Care Cancer. 2008;16(12):1353-60.

Phillips-Salimi CR, Lommel K, Andrykowski MA. Physical and mental health
status and health behaviors of childhood cancer survivors: findings from the
2009 BRFSS survey. Pediatr Blood Cancer. 2012;58(6):964-70.

Krull KR, Huang S, Gurney JG, et al. Adolescent behavior and adult health
status in childhood cancer survivors. J Cancer Surviv. 2010:4(3):210-7.
Pendley JS, Dahlquist LM, Dreyer Z. Body image and psychosocial adjustment
in adolescent cancer survivors. J Pediatr Psychol. 1997,22(1):29-43.

Hinds PS, Drew D, Oakes LL, et al. End-of-life care preferences of pediatric
patients with cancer. J Clin Oncol. 2005;23(36):9146-54.

Wiener L, Zadeh S, Battles H, et al. Allowing adolescents and young adults to
plan their end-of-life care. Pediatrics. 2012;130(5):897-905.

Jacobs S, Perez J, Cheng YI, Sill A, Wang J, Lyon ME. Adolescent end of life
preferences and congruence with their parents’ preferences: results of a
survey of adolescents with cancer. Pediatr Blood Cancer. 2015;62(4):710-4.
Institute_of_Medicine. Dying in America: Improving Quality and Honoring
Individual Preferences Near the End of Life Washington, DC2014.
National_Comprehensive_Cancer_Network_(NCCN). NCCN Guidelines:
Adolescent and Young Adult (AYA) Oncology. 2016. Accessed 10/31/2016.
American Academy of Pediatrics. Committee on Bioethics and Committee on
Hospital Care. Palliative care for children. Pediatrics. 2000;106(2 Pt 1):351-7.
Rosenberg AR, Yi-Frazier JP, Wharton C, Gordon K, Jones B. Contributors and
inhibitors of Resilience among Adolescents and Young adults with Cancer. J
Adolesc Young Adult Oncol. 2014;3(4):185-93.

Andersen BL, Thornton LM, Shapiro CL, et al. Biobehavioral, immune, and
health benefits following recurrence for psychological intervention partici-
pants. Clin Cancer Res. 2010;16(12):3270-8.

Folkman S, Greer S. Promoting psychological well-being in the face of serious
illness: when theory, research and practice inform each other. Psychooncol-
0gy. 2000;,9(1):11-9.

Southwick SM, Bonanno GA, Masten AS, Panter-Brick C, Yehuda R. Resilience
definitions, theory, and challenges: interdisciplinary perspectives. Eur J
Psychotraumatol 2014;5.

Rosenberg AR, Baker KS, Syrjala KL, Back AL, Wolfe J. Promoting resilience
among parents and caregivers of children with cancer. J Palliat Med.
2013;16(6):645-52.

Rosenberg AR, Wolfe J, Bradford MC, et al. Resilience and psychosocial
outcomes in parents of children with cancer. Pediatr Blood Cancer.
2014,61(3):552-7.

Rosenberg AR, Yi-Frazier JP, Eaton L et al. Promoting Resilience in Stress
Management: A Pilot Study of a Novel Resilience-Promoting Intervention for
Adolescents and Young Adults With Serious lliness. J Pediatr Psychol. 2015.
Fladeboe KM, O'Donnell MB, Barton KS, et al. A novel combined resilience
and advance care planning intervention for adolescents and young adults
with advanced cancer: a feasibility and acceptability cohort study. Cancer.
2021;127(23):4504-11.

Varni JW, Burwinkle TM, Katz ER, Meeske K, Dickinson P. The PedsQL in pedi-
atric cancer: reliability and validity of the Pediatric Quality of Life Inventory
Generic Core Scales, multidimensional fatigue scale, and Cancer Module.
Cancer. 2002;94(7):2090-106.

Varni JW, Limbers CA. The PedsQL 4.0 generic Core Scales Young Adult
Version: feasibility, reliability and validity in a university student population. J
Health Psychol. 2009;14(4):611-22.

Wolfe J, Orellana L, Cook EF, et al. Improving the care of children with
advanced cancer by using an electronic patient-reported feedback interven-
tion: results from the PediQUEST randomized controlled trial. J Clin Oncol.
2014,32(11):1119-26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

5T

52.

Page 8 of 9

Wolfe J, Orellana L, Ullrich C, et al. Symptoms and distress in Children with
Advanced Cancer: prospective patient-reported outcomes from the Pedi-
QUEST Study. J Clin Oncol. 2015;33(17):1928-35.

Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the hospital
anxiety and Depression Scale. An updated literature review. J Psychosom Res.
2002;52(2):69-77.

Snyder CR, Harris C, Anderson JR, et al. The will and the ways: development
and validation of an individual-differences measure of hope. J Pers Soc
Psychol. 1991,60(4):570-85.

Connor KM, Davidson JR. Development of a new resilience scale: the Connor-
Davidson Resilience Scale (CD-RISC). Depress Anxiety. 2003;18(2):76-82.
Campbell-Sills L, Cohan SL, Stein MB. Relationship of resilience to personal-
ity, coping, and psychiatric symptoms in young adults. Behav Res Ther.
2006;44(4):585-99.

Drummond MFSM, Claxton K, Stoddart GL, Torrance GW. Methods for the
economic evaluation of Health Care Programmes. 4th ed. New York, NY:
Ocfored University Press; 2015.

Lowe B, Decker O, Muller S, et al. Validation and standardization of the gener-
alized anxiety disorder screener (GAD-7) in the general population. Med Care.
2008;46(3):266-74.

Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing gen-
eralized anxiety disorder: the GAD-7. Arch Intern Med. 2006;166(10):1092-7.
Martin A, Rief W, Klaiberg A, Braehler E. Validity of the brief Patient Health
Questionnaire Mood Scale (PHQ-9) in the general population. Gen Hosp
Psychiatry. 2006;28(1):71-7.

Bylund-Grenklo T, Furst CJ, Nyberg T, Steineck G, Kreicbergs U. Unresolved
grief and its consequences. A nationwide follow-up of teenage loss of a par-
ent to cancer 6-9 years earlier. Support Care Cancer. 2016;24(7):3095-103.
Lowe B, Grafe K, Kroenke K, et al. Predictors of psychiatric comorbidity in
medical outpatients. Psychosom Med. 2003;65(5):764-70.

Lowe B, Spitzer RL, Grafe K, et al. Comparative validity of three screening
questionnaires for DSM-IV depressive disorders and physicians'diagnoses. J
Affect Disord. 2004;78(2):131-40.

Lowe B, Unutzer J, Callahan CM, Perkins AJ, Kroenke K. Monitoring depression
treatment outcomes with the patient health questionnaire-9. Med Care.
2004;42(12):1194-201.

Kroenke K, Strine TW, Spitzer RL, Williams JB, Berry JT, Mokdad AH. The PHQ-8
as a measure of current depression in the general population. J Affect Disord.
2009;114(1-3):163-73.

Miller VA, Harris D. Measuring children’s decision-making involvement regard-
ing chronic illness management. J Pediatr Psychol. 2012;37(3):292-306.
Rosenberg AR, Dussel V, Kang T et al. Psychological Distress in Parents of
Children With Advanced Cancer. JAMA Pediatr 2013:1-7.

Rosenberg AR, Orellana L, Kang Tl, et al. Differences in parent-provider
concordance regarding prognosis and goals of care among children with
advanced cancer. J Clin Oncol. 2014;32(27):3005-11.

Rosenberg AR, Dussel V, Orellana L, et al. What's missing in missing data?
Omissions in survey responses among parents of children with advanced
cancer. J Palliat Med. 2014;17(8):953-6.

Nansel TR, lannotti RJ, Liu A. Clinic-integrated behavioral intervention for
families of youth with type 1 diabetes: randomized clinical trial. Pediatrics.
2012;124:e866-873.

Zadeh S, Pao M, Wiener L. Opening end-of-life discussions: how to introduce
voicing my CHOICES, an advance care planning guide for adolescents and
young adults. Palliat Support Care. 2015;13(3):591-9.

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)--a metadata-driven methodology and
workflow process for providing translational research informatics support. J
Biomed Inform. 2009;42(2):377-81.

Harris PA, Taylor R, Minor BL, et al. The REDCap consortium: building an
international community of software platform partners. J Biomed Inform.
2019;95:103208.

Collins JJ, Byrnes ME, Dunkel 1, et al. The measurement of symptoms in
children with cancer. J Pain Symptom Manage. 2000;19(5):363-77.

Collins JJ, Devine TD, Dick GS, et al. The measurement of symptoms in young
children with cancer: the validation of the Memorial Symptom Assessment
Scale in children aged 7-12. J Pain Symptom Manage. 2002;23(1):10-6.
Kenward MG, Roger JH. Small sample inference for fixed effects from
restricted maximum likelihood. Biometrics 1997:983-97.

Rosenberg AR, Orellana L, Ullrich C, et al. Quality of life in Children with
Advanced Cancer: a Report from the PediQUEST Study. J Pain Symptom Man-
age. 2016;52(2):243-53.



O'Daffer et al. BMC Palliative Care (2023) 22:60

53.

54.

55.

Robinson KE, Gerhardt CA, Vannatta K, Noll RB. Parent and family factors
associated with child adjustment to pediatric cancer. J Pediatr Psychol.
2007;32(4):400-10.

Diehr P, Johnson LL. Accounting for missing data in end-of-life research. J
Palliat Med. 2005;8(Suppl 1):50-7.

Kurland BF, Heagerty PJ. Directly parameterized regression conditioning on
being alive: analysis of longitudinal data truncated by deaths. Biostatistics.
2005;6(2):241-58.

Page 9 of 9

56.  Little RRD. Statistical analysis with missing data. New York: Wiley; 1987.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Protocol for the promoting resilience in stress management (PRISM) intervention: a multi-site randomized controlled trial for adolescents and young adults with advanced cancer
	﻿Abstract
	﻿Introduction
	﻿Methods/Design
	﻿Trial Design
	﻿Participants
	﻿Sample size
	﻿Recruitment
	﻿The promoting resilience in stress management (PRISM) intervention
	﻿Procedure
	﻿Baseline Survey Completion


	﻿Measures
	﻿Patient-reported outcome surveys

	﻿Medical record abstraction
	﻿Data Analysis
	﻿Primary outcomes analyses

	﻿Data Safety and Monitoring
	﻿Discussion
	﻿Strengths & Limitations

	﻿Conclusion
	﻿References


