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Background: Adolescents and Young Adults (AYASs) with cancer are at risk for poor
psychosocial outcomes, perhaps because they have not acquired skills to navigate adversities of
illness. In a recent phase 11 randomized controlled trial (RCT), the “Promoting Resilience in Stress
Management” (PRISM) intervention was associated with improved patient-reported resilience,
quality of life and distress. In this planned analysis of secondary aims, we hypothesized PRISM
would also improve targeted coping skills of hopeful thinking, benefit-finding, and goal-setting.

Methods: We conducted this parallel RCT at Seattle Children’s Hospital from Jan/2015-Oct/
2016. English-speaking AYAs (13-25 years-old) with cancer were randomized one-to-one to
PRISM or usual care (UC). PRISM teaches stress-management, goal-setting, cognitive-reframing,
and meaning-making skills in four sessions delivered in-person every other week. Participants
completed surveys at enrollment and 6-months later. Mixed effects linear regression models
evaluated associations between PRISM and benefit-finding (Benefit-Finding Scale for Children),
hopeful thinking (Hope Scale), and an exploratory outcome of goal-setting (queried with open-
ended items about participant’s goals, measured qualitatively by 3 blinded reviewers).

Results: Of N=92 AYAs (48 PRISM, 44 UC), 73% were 13-17 years-old, 43% female, and 62%
diagnosed with leukemia or lymphoma. PRISM was associated with improved benefit-finding and
hope with moderate-to-large effect sizes: Benefit-finding: +3.1 points, 95% CI1 0.0,6.2, ¢=0.4,
p=0.05; Hope: +3.6 points, 95% CI 0.7,6.4, ¢=0.6, p=0.01. We did not detect changes in goal-
setting (-0.5 points, 95% CI -1.2,0.3, ¢=-0.3, p=0.23).

Conclusions: PRISM was associated with improvements in benefit-finding and hopeful
thinking, two adaptive coping skills which may mitigate long-term psychosocial risk.
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Patient-Reported Outcomes; Positive Psychology; Intervention; RCT

INTRODUCTION

Cancer among adolescents and young adults (ages 13—-25) may disrupt normal
developmental experiences like the establishment of independence, identification of
personal, social, and sexual identities, completion of education, and pursuit of vocational
goals.}=5 As a result, patients diagnosed as AYAs report ongoing impaired physical, social,
and emotional health after treatment,®7 translating to high risks of psychological distress
and workplace productivity losses.6:8-10

A potential area of intervention is the recognition that AYAs may lack skills and
psychological resources to navigate the adversities of cancer treatment and survivorship.
6.9.11.12 |ndeed, several personal resources have been shown to mitigate negative and/or
promote positive psychosocial outcomes among older patients with cancer and AYA cancer
survivors.13-15 These include individual skills in stress-management, goal-setting, cognitive
re-framing (the ability to re-appraise negative self-talk), and benefit-finding (the ability to
find meaning or benefit from difficult situations). We term these skills “resilience
resources.”16 Together, resilience resources may enhance hopeful patterns of thought
because they promote self-efficacy and outcome-expectancy. In other words, they facilitate
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perceptions that goals can be met. Finally, bio-behavioral models suggest that resilience
resources relate to long-term quality of life, health behaviors, immune function, and overall
health and well-being.1’ Hence, skills-based interventions bolstering resilience resources
may improve both psychosocial and biological disease outcomes.1’

For these reasons, we designed a novel, developmentally-appropriate, brief, skills-based
psychosocial intervention targeting resilience resources: Promoting Resilience in Stress
Management (PRISM).15:18 We previously reported the primary outcome results of a phase
I randomized controlled trial (RCT) testing PRISM’s efficacy compared to psychosocial
Usual Care (UC).19 Briefly, PRISM was associated with improved AYA patient-reported
resilience and cancer-specific quality of life, as well as reduced psychological distress. Here,
we report results of a priori planned analyses of secondary outcomes. Specifically, we aimed
to determine if and how PRISM impacted targeted coping skills and positive psychological
resources embedded within the intervention. We hypothesized that PRISM would be
associated with improved patient-reported hopeful thinking, benefit-finding, and goal-setting
skills.

METHODS

Design, Setting, and Participants

Eligible participants for this phase Il, parallel, 1:1 RCT were enrolled at Seattle Children’s
Hospital (SCH) between Jan/2015 and Oct/2016. They were: (a) 13-25 years-old; (b) fluent
in English; and, (c) diagnosed with cancer between 1- and 10-weeks prior to enrollment, or,
ever diagnosed with progressive, recurrent or refractory cancer, andreceiving systemic
chemotherapy. Patients with pre-existing or cancer-associated cognitive disabilities (e.g.,
altered mental status due to resection of central-nervous system tumors) were excluded. The
SCH Institutional Review Board approved the study.

Recruitment and Randomization

Potential participants were identified through clinic rosters and approached in outpatient
clinics or inpatient wards. Following discussion about the study objectives and design,
young adults (18-25 years-old) provided written consent, and adolescents (13-17 years-old)
provided written assent while their parents provided written consent. If a patient’s parents
preferred a language other than English, the discussion was held with a certified medical
interpreter and documents translated into the parents’ native language following enrollment.

Consecutive patients were enrolled until we reached our target enrollment of n=100 (Figure
1). Upon enrollment, they were assigned 1:1 to Usual Care (UC) alone or UC-plus-PRISM.
A study statistician constructed the randomization algorithm using permuted blocks of
varying sizes, stratified by age (13-17 versus 18-25 years-old). Study staff were blinded to
the randomization assignment until after enroliment; staff collecting outcome data remained
blinded to assignment.
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Psychosocial Usual Care

All participants received psychosocial Usual Care (UC), including an assigned social worker
who maintained a relationship with the patient and his or her family throughout the study. At
our site, social workers routinely conduct a comprehensive psychosocial assessment at the
time of diagnosis, and then continue to provide services ranging from behavioral health
support to financial, housing, and assistance with other social needs assistance. In addition,
participants had access to multidisciplinary AYA and psychosocial teams, including referral-
based services from psychology, psychiatry, pain-medicine (including acupressure), child-
life, chaplaincy, palliative care, school, physical/occupational therapy, and art/music therapy.

The Promoting Resilience in Stress Management (PRISM) intervention

Procedures

We designed PRISM based on theories of resilience and stress and coping, as well as
successful interventions described in other populations of patients in the literature.18 PRISM
has been standardized via comprehensive protocols outlining training, delivery, and fidelity.
20 The initial design was iteratively refined with detailed feedback from AYA patients and

families. Prior work has included demonstration of its feasibility, acceptability, and efficacy.
18,19

Non-clinical college graduates delivered the PRISM intervention in four, 30-50 minute, 1-
on-1 sessions approximately every other week.1819 As described previously, all received
manualized (protocol-derived) training for a minimum of 8 hours, including extensive
practice with session scripts and role-play scenarios. PRISM targets skills in stress-
management (breathing, relaxation, and awareness of stressors), goal-setting (identifying
specific, measurable, and actionable goals with corresponding steps towards their
achievement and preparation for inevitable pitfalls along the way), cognitive-restructuring
(identifying “negative self-talk” and reframing it realistically and/or optimistically), and
benefit-finding (finding meaning or benefit from difficult situations, including cancer). In
each session, interventionists solicit patient perspectives and leverage them as examples to
apply the targeted skill. For example, in the goal-setting session, interventionists brain-storm
with patients to identify a goal, and then help patients transform it into something specific,
measureable, actionable, realistic, and time-dependent while planning for roadblocks and
alternative pathways. In the benefit-finding session, interventionists simply ask, “can you
think of any good things that have come from having cancer?” An optional fifth session
consists of a facilitated family meeting where participants share learned skills with family
and friends. Between sessions, participants receive worksheets to practice skills, such as
diaries for tracking steps towards completion of a goal or recording daily gratitudes.
Following completion of all four main sessions, participants receive invitations once-
monthly to practice select skills with a short “booster.”

Immediately following enrollment and randomization, staff reconvened with participants to
share the randomization assignment, deliver the baseline survey, and (where applicable)
create a calendar of PRISM sessions.1® The latter were scheduled in tandem with planned
clinic visits or hospital-admissions. All participants (regardless of randomization) received
check-in visits and abbreviated surveys measuring only the primary endpoint (patient-
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reported resilience) 2- and 4-months post-enrollment. The final and comprehensive survey

was delivered 6-months post-enrollment. All participants received a $25 gift-card upon

completion of baseline, and a $50 card upon completion of 6-month surveys.

Study Instruments

Outcomes

Demographic variables including age, sex, race/ethnicity, and first-language were requested
in surveys and collected from the medical record if missing. Additional medical record data
included cancer-type and any history of recurrent, refractory or progressive disease.

The comprehensive patient-reported outcomes survey was administered at baseline and 6-
months. It consisted of AYA age-validated instruments, including the Benefit Finding Scale
for Children and the Hope Scale. The Benefit Finding Scale for Children?! was adapted by
pediatric psychosocial clinicians from the Benefit Finding Scales used among adult patients
with cancer.22-24 Ten items depict a potential benefit of illness, and ten depict potential
burdens. All are answered on a 5-point Likert scale and higher scores indicate higher
benefit-finding. Cronbach’s alpha for the scale is 0.83. The reported mean score among
pediatric and AYA cancer patients is 37 (SD 7.8, range 12-50), suggesting a Minimal
Clinically Important Difference (MCID, conceptualized as the smallest change a patient or
clinician would find important and generally estimated as half the standard deviation of
population mean scores) of 3.9.25

The Hope Scale measures hopeful patterns of thought as conceptualized by Snyder, et al. to
be “the overall perception that one’s goals can be met.”28 Eight items distinguish between an
individual’s perceived ability to generate a route to his or her goals (termed “pathway”
thoughts) and perceived ability to initiate and maintain the actions necessary to reach a goal
(termed “agency” thoughts). It is scored on an 8-point Likert scale, and higher scores imply
greater levels of hopeful thought patterns. Cronbach’s alphas range from 0.74 to 0.84. The
mean total score among well college students is 25 (SD 3.0, range 12-48), suggesting a
MCID of 1.5.%

In addition, the survey included open-ended questions about participants’ goals, with space
for written responses: (1) A. Please give an example of a goal you hope to accomplish over
the next month? B. How do you plan to accomplish this goal? (2) A. Please give an example
of a goal you hope to accomplish over the next year? B. How do you plan to accomplish this
goal?

The primary outcome of the overall study was patient-reported resilience at 6-months and
was reported previously.1® This a priori planned analysis reports secondary outcomes of
benefit-finding and hope, and the exploratory outcome of goal-setting skills.

Statistical Analyses

The study was designed to provide 80% power with two-sided alpha=0.05 to detect the
MCID in the primary study outcome (patient-reported resilience). The target sample size of
90 AYAs provided 80% power with two-sided alpha of 0.05 to detect a 4.7-point change in
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the secondary outcome of benefit-finding. A priori power calculations were not conducted
for the secondary outcome of hope or the exploratory outcome of goal-setting.

Written responses to goals questions were transcribed verbatim, de-identified, blinded of
randomization assignment, randomly re-sequenced, and entered into a new database for
coding. Three study team members trained in qualitative methods (A.R.R., N.E., and K.S.B.)
scored each of the two patient-reported entries. The original analysis plan proposed a 4-point
scale to measure goals that were concrete, actionable, described with steps/pathways to
completion, and described with possible pitfalls and alternatives. Following the first pass of
coding, however, it became clear that this schema was too crude to capture the full
variability of responses. Hence, we expanded our coding to a more comprehensive 10-point
scale, where 1 point was assigned for goals that were: (i) specific; (ii) measurable; (iii)
realistic; (iv) controllable; plans that included: (v) 1 step; (vi) >1 step; (vii) anticipated
pitfalls, and, plans that were (viii) specific; (ix) measurable; (x) organized in a step-wise
fashion. Scores for the two goals were then averaged to create a single score (range 0-10
points) for each patient. At least two independent coders scored each participant’s goals;
inter-rater reliability was >90%.

Benefit-finding, hope, and goals scores were summarized descriptively and effect sizes of
score-changes evaluated with Cohen’s d'statistics, where ¢>0.5 is considered a moderate and
a>0.8 a large effect size .27 Associations between PRISM and 6-month outcomes
(instrument and goals scores) were estimated using unadjusted linear mixed-effects
regression modeling with patient-level random intercepts. Sensitivity analyses including
adjustments for patient sex, race/ethnicity, primary language, and history of advanced cancer
at the time of enrollment suggested that estimates were unchanged; hence, unadjusted
models are reported here. All testing was two-sided and conducted at the 0.05 level of
significance without correction for multiple comparisons. Statistical analyses were
performed using Stata version 14 (StataCorp., College Station, TX).

Enrollment rates and participant characteristics have been presented previously.® Briefly, of
483 patients with cancer screened for eligibility, 130 met inclusion/exclusion criteria and
100 of these (76%) enrolled (Figure 1). Demographic characteristics of the 30 who declined
participation were similar to the 100 who enrolled. Fifty AYAs were randomized to UC and
50 to PRISM; however, immediately following randomization, one of the PRISM
participants disclosed that he was not fluent in written English. He was withdrawn before
receiving the baseline survey instrument. Of the remaining 99 participants, 6 UC participants
(12%) and 1 PRISM participant (2%) did not complete the baseline survey.

Of the 92 AYAs who completed baseline surveys, 43% were female, 73% 12-17 years-old,
27% were non-White race, 12% spoke English as a second language, and 26% had advanced
cancer at the time of enrollment (Table 1). Demographic characteristics and baseline
instrument scores of UC versus PRISM participants were similar except that UC participants
were more commonly female or spoke English as a second language.
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At 6-months, PRISM was associated with greater improvement in patient-reported benefit-
finding and hope with moderate-to-large effect sizes. Specifically, PRISM participants’
benefit-finding scores went up by an estimated 3.1 points more than UC participants (95%
Cl1 0.0, 6.2; p=0.05; effect size ¢=0.4, Table 2). Furthermore, the distribution of score
changes was different for each group, with 42% of UC group experiencing a negative score
change compared to 23% among the PRISM group (Figure 2).

Similarly, compared to UC score-change, PRISM participants’ hope scores improved. Total
hope scores went up by an estimated additional 3.6 points (95% CI 0.7, 6.4, p=0.01, ¢=0.6),
while agency and pathway subscales went up by an additional 1.8 points (agency: 95% CI
0.1, 3.5, p=0.04, ¢=0.5; pathway 95% CI 0.2, 3.4, p=0.02 ¢=0.5, Table 2). Again, the
distribution of hope score changes was more favorable in the PRISM group; only 25% of
PRISM participants reported negative total score changes compared to 50% of UC
participants (Figure 2).

Patient’s written goals varied in their level of detail and corresponding scores. For example,
regarding (a) a goal for the next month; and, (b) a plan to accomplish it, “ (@) Get out of the
hospital. (b) 1 plan to eat and exercise a lof’ received 1 point, whereas “ (@) / hope to take
advantage of the Christmas break from college my friends will have, and to meet up at least
once with every single close friend who comes back to the Seattle area temporarily. (b) 1
plan to accomplish this goal by texting each friend that comes home to WA for the holidays
and asking when they are free to meet up. When we set a date to hang out, 1 will write it
down on my calendar so that | do not forget”received 9 points. We did not detect changes in
endorsed qualitative goals in either group (estimated difference for PRISM participant score-
change compared to UC participants = —0.5 points, 95% CI -1.2, 0.3, ¢=-0.3, p=0.23), nor
were their appreciable differences in score distributions (Table 2, Figure 2).

DISCUSSION

We conducted this phase Il RCT to test the efficacy of a novel, skills-based intervention
designed to promote AYA resilience resources (PRISM). In this planned analysis of our
secondary and exploratory outcomes, we aimed to determine if PRISM changed measurable
markers of those resilience resources, namely targeted coping skills of benefit-finding,
hopeful patterns of thought, and goal-setting. We found that receiving PRISM was
associated with improved benefit-finding and hope with clinically meaningful effect sizes
when compared to usual care. These findings are promising because meta-analyses suggest
even small effect sizes of positive psychology interventions are associated with sustained
recipient well-being.28

A challenge with the pooled positive psychology literature described in these meta-analyses,
however, is that described interventions are highly variable with respect to targeted
constructs and populations.?8 Clinicians may wonder which intervention might be most
effective for their particular patient-population. PRISM’s design was informed not only by
positive psychology theory and literature, but also by AYA’s themselves; as such, it targets

key AYA patient-endorsed resilience resources of benefit-finding and goal-oriented thinking.
15,18,29
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PRISM teaches benefit-finding (the process of identifying positive changes as a result of
challenging life events) by helping AYAs “identify silver linings” through deliberate self-
reflection, journaling, and/or a log of “daily gratitudes.”1® Benefit-finding has been
associated with improved quality of life among older adults with cancer,3? and with reduced
distress among well middle school-aged youth.31 AYAs with cancer are not only at high risk
of distress and poor quality of life, but also have great capacity for benefit-finding.2%:32.:33
Hence, benefit-finding is a promising mechanism towards buffering the impact of cancer and
other serious illnesses.

The construct of “hope” is not as consistently defined in the literature, in part because it is
commonly conflated with “false optimism”, such as “hope for cure” when cure is not
possible.3* We prefer the positive psychology conceptualization of hope, which goes beyond
simple desires to a holistic perception that one’s goals can be met.26 With this framework,
hope may be operationalized into two, interrelated domains of agency (a sense of successful
determination in meeting past, present, and future goals, akin to self-efficacy), and pathway
(a sense of being able to generate successful plans to meet those goals, akin to outcome-
expectancy).

PRISM targets both agency and pathway processes through exercises in stress-management
and mindfulness (e.g., quieting the mind in order to identify priorities), cognitive reframing
(e.g., re-identification of known strengths and accomplishments), and goal-setting exercises
(e.g., mapping our specific pathways towards goal achievement). Although prior studies
have suggested this construct of hope is relatively stable over time, the present and our prior
studies suggest it changes during the cancer experience.28:3% Furthermore, hope may be an
important factor of patient-centered outcomes; high-hope young adult women report more
positive cancer-coping skills than low-hope women, and hope scores predict academic
success, mental health outcomes, and optimistic appraisals of adveristy.26:36-38 Hence, like
benefit-finding, hope is an important target for intervention.

While our findings suggest that PRISM is associated with goal-oriented hopeful patterns of
thought, in effect suggesting that PRISM promotes confidence that one’s goals can be met,
we did not detect specific changes in goal-setting skills with our qualitative analyses.
PRISM teaches goal-setting through a detailed exercise where an AYA identifies a goal, and
the goal is refined iteratively until it is specific, realistic, measurable, actionable, and
mapped both with clear steps and anticipated pitfalls. Reasons for the discrepancy between
improved hope scores and the lack of improvement in goal-setting skills are unclear,
although two explanations are likely. One is that PRISM did not teach the skill sufficiently.
The other is that our methods were not sensitive enough to capture a change. Indeed, we
relied on written qualitative responses rather than witnessed skills. Participants may not have
wanted to hand-write extensive details in their surveys, and our a priori coding schema may
have missed subtle nuances in goal quality and content. Future studies will incorporate
methods to more directly track goal-setting practices and, perhaps more importantly,
whether or not they are successful in helping AYAs achieve their stated goals.

Additional limitations of this analysis of secondary aims include the fact that our analyses
may have been underpowered. A priori power calculations confirmed we lacked power to
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detect the MCID of benefit-finding, and we did not conduct such advanced calculations for
hope or goal-setting. Although sensitivity analyses suggested demographic features such as
English-as-a-second language were not associated with PRISM’s efficacy, the limited power
may also have precluded the detection of subtle biases. As such, we are reliant on the
promising effect sizes to generate hypotheses about PRISM’s larger clinical impact.
Similarly, we did not correct for multiple comparisons in this analysis; it is possible that
some of our findings are falsely positive. Also, generalizability of our results is limited
because the study was conducted at a large academic medical center, among mostly White,
English-speaking AYAs. We cannot confirm that the same positive results would be observed
as a smaller medical center, or among racial, ethnic, or other culturally diverse populations.
We also did not systematically track utilization of health services including human resources
in social work and psychology. We therefore cannot determine if PRISM was associated
with greater or lesser utilization of available support services. Lastly, we cannot determine
how durable PRISM’s effects may be. Although hospital-based positive psychology
interventions like PRISM tend to be more lasting than non-hospital based programs,
PRISM’s brevity may make it harder for participants to retain learned skills.28 Future studies
will address these limitations with larger sample sizes and projects conducted in more
diverse settings with longer and more detailed follow-up.

In summary, this study suggests important clinical and investigative opportunities. First, it
replicates findings from adult populations suggesting positive psychology interventions are
associated with improved AYA patient-centered outcomes.?8 Second, it suggests that specific
skills like benefit-finding and hopeful thinking are targetable and teachable. This is
important because each has been associated with longer-term patient physical, emotional,
and social health.13:14.17.39.40 That PRISM may be delivered by trained, non-clinical staff
using a standardized script also has implications for its dissemination and implementation. It
may be integrated into early clinical care as an inexpensive, preventative, stepped-care
model which provides a scaffold for later patient-level coping support and/or where scarce
professional level psychosocial services are reserved for patients and families in crisis.
Taken together, out findings reflect a promising new approach to improving the outcomes of
AYAs with cancer.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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* Did not meet inclusion criteria (n=353)
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e Completed allocated procedures (n=44)
survey (n=5)

able to complete first sunvey (n=1)

« Did not complete allocated procedures (n=6)
o Discontinued participation prior to first

o Medical complications, not cognitively

Allocated to Usual Care plus PRISM
(intervention, n=49)
e Completed allocated procedures (n=48)
o Received 24 PRISM sessions (n=43)
o Received 1-3 PRISM sessions (n=5)
e Did not receive allocated procedures (n=1)
o Discontinued participation prior to first
suney (n=1)

Lost to follow-up for 6-month

survey (n=6)
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e Medical complications, not
cognitively able to complete ]
suney (n=1)

e Transferred to other medical
center (n=1)
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« Discontinued participation (n=1)
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e Excluded from analysis (n=6)

first sunvey (n=5)
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o Discontinued participation prior to

cognitively able to complete first

Analyzed (n=48)
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o Discontinued participation prior to first
suney (n=1)

Figure 1.

The Promoting Resilience in Stress Management (PRISM) randomized trial Consort (flow)

diagram at 6-months of follow-up

Pediatr Blood Cancer. Author manuscript; available in PMC 2020 January 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Rosenberg et al.

Score change from baseline to 6 months

Benefit Finding
25

20

-20 ®)

Red: PRISM
Black: Usual Care

25

20

Hope-Total

25

20

Hope-Agency

Boxes indicate median with interquartile range

Figure 2.

25

20

15

10

Hope-Pathway

Pooog 0o o

25

20

15

10

Page 14

Goals

Distribution of changes in participant-reported outcome scores between baseline and 6-

months, by randomization assignment
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