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Simple Summary: Young adults with cancer face many different stressors due to a diagnosis of
cancer during a unique developmental period. Interventions are needed to address their needs and
help better manage distress. Bright IDEAS is a problem-solving skills-training program that has
shown to improve people’s problem-solving abilities and reduce the negative affect on caregivers
of children with cancer. This study aimed to evaluate if an adapted version of Bright IDEAS was
feasible and acceptable to young adults with cancer. Forty young adults recently diagnosed with
cancer were enrolled. The results suggested that young adults were satisfied with Bright IDEAS and
supported the potential impact to improve problem-solving skills and reduce symptoms of depression
and anxiety.

Abstract: Background: Young adults with cancer are a vulnerable group with unique emotional,
social, and practical needs. There is a lack of evidence-based interventions to address their needs
and to foster skills that could increase their capacity to cope. Bright IDEAS is a problem-solving
skills training intervention that has demonstrated efficacy in improving people’s problem-solving
ability and reducing distress among caregivers of children with cancer. This study evaluated the
feasibility and acceptability of Bright IDEAS adapted for young adults (Bright IDEAS-YA). Methods:
Forty young adults recently diagnosed with cancer were enrolled in a single arm feasibility study.
Results: Feasibility was demonstrated by the adequate enrollment (67.8%), retention (80.0%), and
participants’ adherence to the intervention (average of 5.2 out of 6 sessions completed). Participants
reported satisfaction with the intervention. Qualitative feedback identified the systematic approach
to problem-solving and interaction with the trainer as strengths of the intervention. Participants
demonstrated improvements in problem-solving skills and symptoms of depression and anxiety.
Conclusions: In conclusion, the results support the feasibility of the intervention and an adequately
powered randomized controlled trial is needed to determine the efficacy of the intervention on
psychosocial outcomes.

Keywords: Bright IDEAS; problem-solving skills; behavioral intervention; young adult; cancer; distress

1. Introduction

Young adults (YAs) with cancer diagnosed between the ages of 18 to 29 have been
recognized as a vulnerable group with unique emotional, social, and practical needs due
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to the intersection of cancer treatment and normal developmental processes. The age
range of 18–29 years has been coined ‘emerging adulthood” because it is characterized
by changes in identity and instability across multiple life domains [1]. Although a cancer
diagnosis at any age can be stressful, its diagnosis and treatment during the critical period
of young adulthood is particularly challenging [2]. A cancer diagnosis during this time can
disrupt the process of achieving desired developmental tasks in all life domains, including
identity formation, education, career, financial independence, relationships, and starting a
family [3–5]. Numerous studies have documented that young adults with cancer express
needs for informational (e.g., information about illness, treatment, risk for recurrence,
infertility, or age-appropriate internet sites), practical (e.g., help with insurance, child
care, transportation, infertility services, or complementary and alternative medicine), and
emotional (e.g., community support resources, age-appropriate camps, mental health
counseling, family counseling, or spiritual counseling) support services that are often
unmet [6–12]. Unmet psychosocial needs are associated with poorer outcomes, including
greater distress and a poorer health-related quality of life [2,4,8,11,13]. YA cancer patients
also demonstrated a lower quality of life compared to their peers in the general population,
as well as increased levels of anxiety and depression following a cancer diagnosis [14].
Despite the documented needs of this group, there is a lack of evidence-based interventions
to address the unique concerns of the young adult population [15]. In particular, there are
few skills-based interventions that target young adults newly diagnosed with cancer [16].
To our knowledge, only one such intervention focused on promoting resilience among
newly diagnosed adolescent and young adult patients (aged 12–25 years) in a pediatric
setting [17,18]. Results showed improvements in resilience, cancer-specific quality of life,
and distress, but may not translate to adult oncology settings or older young adults, given
that the sample was from a pediatric oncology setting with the majority of participants
being under 18 years of age [16].

One potential solution to address the individual needs of young adults with cancer is
a behavioral intervention that would provide skills to manage the diverse and numerous
stressors associated with a cancer diagnosis in the context of young adult life transitions,
address the developing problem-solving abilities typical of this life stage, and would be
relatively simple to learn and use during the highly stressful time following a diagnosis
of cancer. Problem-solving skills training is an application of problem-solving therapy,
which has accumulated a large body of evidence demonstrating its success at improving
people’s problem-solving ability, reduces negative affect, and improves health-related
quality of life [19]. Bright IDEAS is a problem-solving skills training intervention that has
demonstrated efficacy in enhancing problem-solving ability and reducing negative affect in
multiple randomized controlled trials with parents of children with cancer [20–22]. Bright
IDEAS has been successfully adapted for caregivers of children with sickle cell disease,
mothers of children with autism spectrum disorder, and adult cancer survivors [20–25].
Prior work shows that younger caregivers and Spanish-speaking caregivers with fewer
resources benefitted more from the Bright IDEAS intervention [19]. Since Bright IDEAS is a
framework that can be readily adapted to various problems, we believed it could be readily
adapted to meet the needs of YA patients who tend to have less life experience in managing
the demands of a serious illness. In this study, we adapted Bright IDEAS for young
adults with cancer to meet their needs during the critical months following a new cancer
diagnosis. The goal of this study was to evaluate the feasibility and acceptability of Bright
IDEAS-Young Adults (Bright IDEAS-YA). The focus was on assessing recruitment rates and
retention capability, examining YA engagement with the intervention, and determining
the acceptability of the intervention in this group [26]. A secondary aim was to explore
intervention effects on problem-solving ability (i.e., the targeted skill), distress, and health-
related quality of life.
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2. Materials and Methods
2.1. Sample

Young adults ages 18–29 who were diagnosed with cancer and on active treatment
were recruited from the Rutgers Cancer Institute of New Jersey from 31 January 2018 to
24 October 2019. Potential participants were excluded if they were non-English speak-
ing, not cognitively able to complete survey measures independently, and at the time
of recruitment were experiencing a medical crisis or were deemed to have less than
6 months of life expectancy as per the physician report. Eligible participants were identified
from the medical records of oncology visits for physicians treating any type of cancer
(e.g., hematological, breast, testicular, cervical, colon, gynecological, and prostate) as well
as through referrals from treating physicians, nurses, and social workers. Physicians were
contacted to confirm potential participants met eligibility criteria and request permission
to approach prospective participants.

2.2. Intervention

Bright IDEAS is an eight-session evidence-based, manualized, problem-solving skills
intervention. We modified Bright IDEAS-YA to six sessions, which was considered to be an
adequate dose in prior studies [22,27]. We also changed the materials to be simpler/more
appealing, added examples relevant to young adults (e.g., changing a caregiver example of
having questions about their child’s diagnosis to a young adult having questions about
their own diagnosis), added psychoeducation regarding changeable vs. unchangeable
aspects of problems, and expanded the use of the word “problems” to include “problems”,
“challenges”, or “goals” to capture the range of issues young adults might experience.
A qualified trainer (i.e., graduate student, master’s level clinician, or licensed clinician)
met individually with the participant to teach them the Bright IDEAS stepwise approach
to problem-solving. Participants received a user manual with worksheets to facilitate the
implementation of the approach. The acronym “Bright IDEAS” stands for the key steps of
the intervention. “Bright” refers to fostering a sense of empowerment and optimism that
the participant is able to resolve challenges they face. Each letter in “IDEAS” stands for a
step of the approach (i.e., Identify the problem, Define your options, Evaluate options, Act,
and See if it worked). Session 1 focused on rapport building, teaching the Bright IDEAS
model, and identifying problems or challenges that the participant would like to work on.
In sessions 2–5, the trainer guided the participant through solving their own problems
using the worksheets for each step. Session 6 involved a review of progress and discussion
of strategies to continue to use the Bright IDEAS method instead of lapsing into ineffective
problem-solving approaches. Sessions lasted about 45 min and were conducted either in
person or by telephone/videoconference according to participant preference. Sessions
were audio recorded for trainer supervision and to conduct a treatment integrity assessment.
A checklist was used to evaluate the content and process of the sessions to ensure
intervention fidelity.

2.3. Procedures

Eligible patients consented in person during a routine clinic visit in either the adult
or pediatric oncology clinic. After providing informed consent, participants completed
the baseline survey. Next, they were assigned a Bright IDEAS trainer, who reached out
to schedule the first intervention session. Sessions typically took place every one to two
weeks, generally in concordance with the patient’s medical visits. In-person sessions could
be replaced by a phone session if a patient was unable to make it to the clinic or did not
have an appointment. Participants were asked to complete the post-intervention survey
immediately following their final intervention session.
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2.4. Measures
2.4.1. Feasibility and Acceptability

Feasibility was assessed using study enrollment rates, retention rates, reasons for
study dropout, and engagement with the intervention. Acceptability was assessed by
satisfaction with the program using an adapted version of the Multi-Dimensional Treatment
Satisfaction Measure [28]. This five-item survey asked about the usefulness of the Bright
IDEAS acronym in remembering the steps of the program, the extent to which participants
saw themselves continuing to use Bright IDEAS, whether they explained it to another
person, whether they used it to solve a problem, and how useful they believed it would be
for others on a rating scale from 1 (strongly disagree) to 5 (strongly agree). After the first
10 participants completed the intervention, four new items were added to assess the overall
perceived usefulness of Bright IDEAS, the worksheets, and the participant manual, as well
as the ease of talking with the trainer. Three open-ended questions asked the participants
what they liked best about the intervention, what they liked least, and any suggestions for
improvements. Participants were also asked these questions verbally during the final session.

2.4.2. Patient-Reported Outcomes

Demographic variables (i.e., age, race/ethnicity, employment/school status, marital
status) were collected at baseline. All other measures were provided at baseline and
immediately following the completion of the intervention.

Social Problem-Solving Inventory-Revised Short Form (SPSI-R:S): The SPSI-R is a 25-
item measure of five theoretically important constructs of social-problem solving, including
positive problem orientation, negative problem orientation, rational problem-solving style,
impulsive/carelessness style, and avoidance style [29]. Scores are computed for each scale
as an average, with negative constructs recoded such that higher scores indicate better
functioning. The total score is a sum of the subscales; it ranges from 0 to 20 with higher
scores indicating a better problem-solving ability. The SPSI-R:S is characterized by strong
reliability and validity estimates. In this study, the SPSI-R:S demonstrated adequate internal
reliability for the total score (α = 0.86) and for all subscales except impulsive/carelessness
(α = 0.38; all other α = 0.68 to 0.85).

Distress Thermometer and Problems Inventory: The Distress Thermometer is a widely
used brief screening tool for distress among oncology patients [30]. We utilized an adapted
version that has a distress rating from 0 to 10 and a problem checklist modified to include
issues unique to AYA (e.g., concerns about parents or being isolated from friends) [31].

PROMIS Anxiety and PROMIS Depression Short Form: These 8-item short forms are
widely used and validated measures of the symptoms of anxiety and depression [32]. Respon-
dents report symptoms on a 5-point scale from never to always, with higher scores indicating
higher levels of negative affect. All PROMIS short-form measures can be scored using a
T-score metric, with a mean of 50 and standard deviation of 10. In this study, these measures
demonstrated adequate internal reliability (α = 0.93 for anxiety, α = 0.95 for depression).

The PedsQL Generic Core [33,34] Young Adult version was used to measure health-
related quality of life (HRQOL). The PedsQL generic core is a 23-item measure that yields a
total score, 4 subscale scores (Physical, Emotional, Social, and Cognitive), and 2 summary
scores—(Physical Health Summary and Psychosocial Health Summary). Scores are trans-
formed on a 0–100 scale, with higher scores indicating better functioning. The PedsQL is a
widely used and well-validated measure of QOL, including with AYA with cancer [4,35]. In
this study, we focused on the total score, which demonstrated adequate internal reliability
(α = 0.92).

2.5. Analysis

Statistical analyses were conducted using SPSS version 28. Feasibility and satisfac-
tion were evaluated using descriptive analyses (means, standard deviations, frequencies).
Potential differences between study participants and non-participants (those who opted
to not be in the study) were evaluated with t-tests or Chi-square analyses. Intervention
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effects were explored using paired t-tests to assess the changes in outcomes between the
two time points. Cohen’s d effect size was calculated, with an effect size of 0.2 considered
small, 0.5 considered medium, and 0.8 considered large [36].

Responses to the open-ended questions in the follow-up survey and final interven-
tion session were reviewed to thematically identify the strengths and weaknesses of the
intervention, as well as ideas to improve the intervention.

3. Results
3.1. Feasibility
3.1.1. Enrollment and Retention

In total, 62 patients were approached with 59 being eligible for the study (3 participants
were excluded as non-English speaking). Of those eligible, 40 (67.8%) completed the
baseline assessment and started the intervention. Reasons for declining to participate
included not having enough time or feeling overwhelmed (n = 6), not interested (n = 5),
perceived adequate support/no need (n = 6), transferring care (n = 1), or being too ill
(n = 1). There were no significant differences between participants and non-participants
in age, sex, race, ethnicity, diagnosis type (blood cancer vs. other), or time since diagnosis
(ps > 0.05). Participant characteristics are presented in Table 1.

Table 1. Participant Characteristics (n = 40).

Characteristic M (SD) or n (%)

Current Age in Years, M (SD) 23.9 (3.3)
Range 18–29

Female, n (%) 20 (50%)

Race, n (%)

White 18 (45.0%)
Black 5 (12.5%)
Asian 4 (10.0%)
More than one race 1 (2.5%)
Other/Unknown/missing 12 (30.0%)

Hispanic Ethnicity, n (%) 17 (42.5%)

Single/Never Married, n (%) 36 (90.0%)

Employment Status, n (%)

Working Full-Time 22 (55.0%)
Full-Time Student 5 (12.5%)
Employed Part-Time/Student 6 (15.0%)
Unemployed 6 (15.0%)
Homemaker/Caregiver 1 (2.5%)

Highest Grade Completed, n (%)

Less than HS 1 (2.5%)
High School/GED 18 (45.0%)
2-year College 8 (20.0%)
4-year Degree 10 (25.0%)
Graduate Degree 3 (7.5%)

Health Insurance, n (%)

Public 16 (35.0%)
Private 19 (47.5%)
Charity care 4 (10.0%)
I do not know 1 (2.5%)

Cancer diagnosis, n (%)

Blood cancers 30 (75.0%)
Solid Tumors 10 (25.0%)

Time since diagnosis in weeks, Md (min-max) 7.0 (3–86)

Clinic type, n (%)

Adult 33 (82.5%)
Pediatric 7 (17.5%)

Of those who started the study, 32 (80%) completed all of the study tasks (See Figure 1
for CONSORT flow diagram). The most common time of drop out was after the first session
(n = 4), followed by after the second session (n = 2). Participants withdrew from the study
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because of worsening health (n = 5), general medical noncompliance (n = 2), and being too
busy to schedule meetings with the trainer (n = 1). Males were more likely to withdraw
from the study compared with females (35% vs. 5%, X2(1) = 5.63, p = 0.02). Participants who
enrolled after a longer time from their initial diagnosis were also more likely to withdraw,
F(1, 38) = 5.94, p = 0.02. There were no significant differences in withdrawal rates by age,
race (White vs. other), ethnicity (Hispanic vs. non-Hispanic), education, employment
status, or diagnosis type (blood cancer vs. other).
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3.1.2. Participant Engagement and Satisfaction

Participants completed an average of 5.2 (SD = 1.8) out of 6 sessions with the trainer
(range = 0 to 6). Sessions lasted an average of 46.6 min each (SD = 13.3) and were completed
over an average of 77.9 days (SD = 33.0) or 11.1 weeks. Participants worked on problems
including (1) coping with the uncertainty of cancer; (2) deciding to go back to school;
(3) returning to work/figuring out career; (4) feeling isolated from friends; (5) eating
healthy/losing weight; (6) dating with cancer; and (7) challenges moving back home with
parents.

Participant satisfaction ratings are reported in Table 2. Of those who completed
the program, participants reported high satisfaction with the program overall (M = 4.7,
SD = 0.48, scale 1–5). The majority (83.8%) reported that they could see themselves using
the Bright IDEAS system of problem solving in the future, and 84.4% thought that the
Bright IDEAS system could be useful for their friends and family. Participants highly
rated the ease of talking with their trainer (100% strongly agree or agree), followed by the
participant manual (86.4%) and worksheets (81.8%).
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Table 2. Participant’s Satisfaction with Bright IDEAS (n = 32).

N a Strongly
Disagree Disagree Neutral Agree Strongly

Agree
Mean
(SD)

I can see myself using the Bright IDEAS
system of problem-solving 32 3.10% 0% 3.10% 46.90% 46.90% 4.34 (0.83)

After I learned the Bright IDEAS system,
I thought it might be useful for friends
and family

32 3.10% 0% 12.50% 28.10% 56.30% 4.34 (0.94)

I have explained Bright IDEAS to another
person 32 3.10% 6.30% 21.90% 37.50% 31.30% 3.87 (1.04)

I have solved a problem using Bright
IDEAS 32 0% 0% 3.10% 34.40% 62.50% 4.59 (0.46)

The Bright IDEAS program was useful a 22 0% 0% 0% 40.90% 59.10% 4.59 (0.50)
The worksheets were helpful a 22 0% 4.50% 13.60% 36.40% 45.50% 4.23 (0.87)
The manual explaining the program was
easy to understand a 22 0% 0% 13.60% 40.90% 45.50% 4.32 (0.72)

It was easy to talk with my trainer a 22 0% 0% 0% 9.10% 90.90% 4.91 (0.29)
a Four additional satisfaction items were added to the survey after the initial ten patients had already completed
the study.

Qualitative feedback from the survey and verbal feedback in the final session indi-
cated that participants liked the systematic approach of Bright IDEAS and talking with a
supportive trainer (Table 3). There were fewer comments in response to what they liked
least; aspects commented upon were difficulties in scheduling the sessions due to treat-
ment, finding the clinical setting stressful, and “homework.” Suggestions for improvements
included adding a group or peer community component and changing the scheduling of
sessions.

Table 3. Qualitative feedback about Bright IDEAS.

Prompt Theme Definition Illustrative Quotes

What did you like
best?

Bright
IDEAS
approach

Learning ways to solve
problems, worksheets, ease of
use, motivation to act.

“ . . . the best that I was able to learn how to approach my problems
from systematic way . . . ”
“ . . . it made my concerns seem more manageable and less
overwhelming . . . ”
“Finding new solution whenever I gotten stuck on an issue . . . ”
“easy to use and effective”

Trainer Someone to talk to,
therapeutic

“I really enjoyed my long discussions with my trainer.”
“ . . . its like (having) a personal therapist!”
“the person who listens to us . . . whatever we are experiencing right
now.”

What did you like
least?

Scheduling
Treatment schedule makes
difficult to complete; clinic
setting is stressful

“The space between meetings due to my treatment regimen.”
“Sometimes it was during treatment when I was stressed”

Worksheets Homework was burdensome

“I didn’t always enjoy getting ‘homework’ assignments.”
“Writing stuff down, it really did not help me. It might have helped
other people. For me the worksheets and stuff was kind of juvenile. Just
talking and going through it helped me.”

What could we
improve?

Format
Add group/peer community
component; use videocall
(instead of phone)

“being able to work in group sessions”
“add a group session online. People can join the group and talk to each
other’s story and experience.”
“Facetime might be better [than phone], its more personable, it puts face
to the voice, it kinda makes it more . . . human.”

Scheduling

Recruit closer to diagnosis;
give more time to solve
problems; add follow-up after
treatment is over

“if you start it with other people, make sure they are at the beginning,
because I think it will help in the beginning.”
“probably given more time to solve the problems or experience them.”
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3.2. Secondary Outcomes
3.2.1. Problem-Solving Skills

Overall their problem-solving ability improved from baseline to post-intervention,
representing a medium effect (d = 0.54). Subscale scores demonstrated improvements from
baseline to post-intervention with small to medium effect sizes (see Table 4).

Table 4. Changes in Secondary Psychosocial Outcomes from Baseline to Post-Intervention (n = 32).

Baseline
M (SD)

Post-Intervention
M (SD) Mean Difference [95% CI] p d

SPSI-R:S 13.90 (2.79) 15.18 (2.24) 1.28 [0.43, 2.12] <0.01 0.54
PPO 2.71(0.83) 2.96 (0.76) 0.25 [0.05, 0.45] 0.02 0.44
NPO 2.84 (0.90) 3.08 (0.61) 0.24 [−0.02, 0.50] 0.07 0.34
RPS 2.44 (0.99) 2.91 (0.78) 0.47 [0.21, 0.73] <0.01 0.65
ICS 2.79 (0.59) 2.86 (0.56) 0.07 [−0.13, 0.27] 0.50 0.12
AS 3.13 (0.71) 3.38 (0.52) 0.24 [−0.05, 0.54] 0.10 0.30

PROMIS—Anxiety T-score 51.98 (11.03) 49.52 (9.15) −2.46 [−5.90, 0.99] 0.16 −0.26
PROMIS—Depression T-score 48.68 (9.62) 45.50 (8.46) −3.18 [−6.35, −0.002] 0.05 −0.36
PedsQL Total 70.75 (16.61) 72.82 (14.81) 2.07 [−2.48, 6.62] 0.36 0.16
Distress 3.16 (2.81) 2.06 (2.16) −1.10 [−1.96, −0.23] 0.02 −0.47

Note. SPSI-R:S: Social Problem-Solving Inventory-Revised: Short Form; PPO: Positive Problem Orientation;
NPO: Negative Problem Orientation; RPS: Rational Problem-Solving Style; ICS: Impulsive/Carelessness Style;
AS: Avoidance Style; PedsQL: Pediatric Quality of Life; M: mean; SD: standard deviation; d = Cohen’s d.

3.2.2. Anxiety

Anxiety T-scores decreased from baseline to post-intervention, representing a small
effect size, d = −0.26 (Table 4).

3.2.3. Depression

Depression T-scores decreased from baseline to post-intervention, representing a small
effect size, d = −0.36 (Table 4).

3.2.4. Quality of Life

Total health-related quality of life improved slightly, representing a small effect size,
d = 0.16 (see Table 4).

3.2.5. Distress

Participants’ distress reduced from an average of 3.16 (SD = 2.81) at baseline to 2.06
(SD = 2.16) at post-intervention, representing a small to medium effect (d = −0.47; Table 4).

4. Discussion

Results indicated that the Bright IDEAS-YA problem-solving skills training interven-
tion was feasible and acceptable to young adults diagnosed with cancer. The feasibil-
ity of this study was demonstrated by adequate enrollment (67.8%), retention (80.0%),
and adherence to the intervention (5.2 out of 6 sessions completed). No a priori bench-
marks were established, but the enrollment and retention rates were similar to the prior
study of adolescents and young adults newly diagnosed with cancer in a pediatric setting
(71% enrollment, 80% retention) [16]. Withdrawal from the study was predominantly
due to worsening health and feeling too ill to complete the sessions. More males than
females withdrew from the study, but it is hard to draw conclusions regarding the reason
for differential withdrawal given the small sample size and that the primary reason for
withdrawal was worsening health/feeling too ill. However, future trials should closely
monitor whether there is a differential response to the intervention by participant sex.
Individuals for whom more time had elapsed since diagnosis were also more likely to
withdraw. Again, caution is taken in interpreting these data due to the small sample size
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and reasons given for withdrawal; however, there was some qualitative suggestion to
deliver the intervention closer to diagnosis and a future trial may restrict enrollment to the
first several months following the diagnosis.

Participants reported high overall satisfaction with the intervention and particularly
liked the systematic approach to problem-solving and interaction with the trainer. Consis-
tent with the broader literature [37,38], young adults in our study reported a number of
challenges during treatment for cancer, including coping with the uncertainty of cancer,
challenges with work/careers or returning to school, social difficulties with friends or
romantic relationships, engaging in healthy behaviors, and losing autonomy due to moving
back under the care of parents. Participants were able to apply the Bright IDEAS problem-
solving framework to these broad and varied stressors across multiple life domains. Given
the breadth of the problems discussed and the overall indicators of engagement and satis-
faction with the interventions, it appears that Bright IDEAS-YA was an acceptable approach
to address challenges across the age spectrum of emerging adulthood.

The results suggest that YA can improve their problem-solving ability over the course
of a short intervention as demonstrated by the medium magnitude of effect on overall
problem-solving ability as well as small to medium size effects across all the positive and
negative subscale domains. The largest improvement was seen within the rational problem-
solving style, which is well aligned with purposefully using the Bright IDEAS steps to
solve a problem. These findings are consistent with the prior literature demonstrating
that brief problem-solving skills training can be effective for youth [39] as well as adult
populations [40]. The findings also suggest small to medium effects on symptoms of anxiety,
depression, and overall distress, consistent with previous reports of problem-solving skills
training [20–22]. There was only a very small effect on health-related quality of life; given
that participants were undergoing curative cancer treatment during the study, it can be
difficult to interpret changes in HRQOL over such a short time period.

The average time to completion of the six sessions was eleven weeks. In combination
with the qualitative feedback that scheduling was sometimes difficult due to treatment,
flexibility in scheduling intervention sessions is needed for this population. This fits
well with the broader literature recognizing the competing demands experienced by YAs
during cancer care and the difficulty in recruiting them for research trials [41,42]. Further
qualitative feedback indicated a desire for peer support; while this is well-aligned with
adolescent and young adult preferences for connecting with peer survivors, [43] it is often
difficult to implement in practice as YA patients tend to live geographically distant from
their treating cancer center and have many competing demands. Technology may overcome
some of these barriers to harnessing peer support [44]. However, engagement even in
online communities can be variable [45].

Despite the many strengths of this intervention, this study had several limitations
associated with its primary purpose focusing on feasibility and acceptability. The small
sample size was appropriate for assessing feasibility as the primary aim, and as such
there was no a priori power calculation for the secondary outcomes. As a single arm,
non-randomized study, there was no comparison group and we cannot rule out that
improvements in secondary outcomes were due to the passage of time rather than the
intervention. The sample was drawn from a single NCI-designated comprehensive cancer
center and thus representative of the local catchment area, which may not generalize broadly
to other community settings. Finally, the sample was heterogeneous with participants in
various stages of their illness. While the median time since diagnosis was seven weeks,
the range was large (up to 86 weeks) and this could influence outcomes. An adequately
powered randomized trial is needed to address some of these limitations. Additionally,
future studies should consider factors that may influence responses to the intervention,
such as participant sex, baseline levels of distress, or unmet needs. Future studies should
also carefully plan recruitment and retention strategies that acknowledge the preferences of
young adults as well as the barriers to participation, such as competing time commitments,
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the burden of committing to a research study, and the interest/preference for the types of
study activities and incentives offers [46].

5. Conclusions

In conclusion, the Bright IDEAS-YA intervention was both feasible and acceptable to
young adults diagnosed with cancer. In addition, our results indicate that Bright IDEAS-YA
improves the behavioral target of problem-solving skills and may reduce symptoms of
depression, anxiety, and distress. These promising results warrant further study in an
adequately powered, randomized controlled trial to examine the efficacy of the intervention
on improving psychosocial outcomes.

Author Contributions: Conceptualization, K.A.D., O.J.Z.S., R.B.N. and S.P.; methodology, K.A.D.,
O.J.Z.S., R.B.N., S.P. and S.L.M.; formal analysis, K.A.D., G.K., A.S.V. and K.L.-R.; writing—original
draft preparation, A.S.V. and K.A.D.; writing—review and editing, all authors; supervision, K.A.D.
and O.J.Z.S.; project administration, K.L.-R.; funding acquisition, K.A.D. All authors have read and
agreed to the published version of the manuscript.

Funding: The research reported in this publication was supported in part by the National Cancer
Institute of the National Institutes of Health under award number R37CA240807. The content is
solely the responsibility of the authors and does not necessarily represent the official views of the
National Institutes of Health.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board of Rutgers University (Pro20170001905;
initial approval 12/6/2017).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Arnett, J.J. Emerging adulthood: A theory of development from the late teens through the twenties. Am. Psychol. 2000, 55,

469–480. [CrossRef] [PubMed]
2. Zebrack, B.J.; Corbett, V.; Embry, L.; Aguilar, C.; Meeske, K.A.; Hayes-Lattin, B.; Block, R.; Zeman, D.T.; Cole, S. Psychological

distress and unsatisfied need for psychosocial support in adolescent and young adult cancer patients during the first year
following diagnosis. Psychooncology 2014, 23, 1267–1275. [CrossRef] [PubMed]

3. Devins, G.M.; Bezjak, A.; Mah, K.; Loblaw, D.A.; Gotowiec, A.P. Context moderates illness-induced lifestyle disruptions across
life domains: A test of the illness intrusiveness theoretical framework in six common cancers. Psychooncology 2006, 15, 221–233.
[CrossRef] [PubMed]

4. Smith, A.W.; Bellizzi, K.M.; Keegan, T.H.M.; Zebrack, B.; Chen, V.W.; Neale, A.V.; Hamilton, A.S.; Shnorhavorian, M.; Lynch, C.F.
Health-related quality of life of adolescent and young adult patients with cancer in the United States: The Adolescent and Young
Adult Health Outcomes and Patient Experience study. J. Clin. Oncol. Off. J. Am. Soc. Clin. Oncol. 2013, 31, 2136–2145. [CrossRef]
[PubMed]

5. Zhang, A.; Wang, K.; Zebrack, B.; Tan, C.Y.; Walling, E.; Chugh, R. Psychosocial, behavioral, and supportive interventions for
pediatric, adolescent, and young adult cancer survivors: A systematic review and meta-analysis. Crit. Rev. Oncol. Hematol. 2021,
160, 103291. [CrossRef]

6. Zebrack, B.J.; Block, R.; Hayes-Lattin, B.; Embry, L.; Aguilar, C.; Meeske, K.A.; Li, Y.; Butler, M.; Cole, S. Psychosocial service use
and unmet need among recently diagnosed adolescent and young adult cancer patients. Cancer 2013, 119, 201–214. [CrossRef]

7. Zebrack, B. Information and service needs for young adult cancer survivors. Supportive Care Cancer 2009, 17, 349–357. [CrossRef]
8. Dyson, G.J.; Thompson, K.; Palmer, S.; Thomas, D.M.; Schofield, P. The relationship between unmet needs and distress amongst

young people with cancer. Supportive Care Cancer 2012, 20, 75–85. [CrossRef]
9. Keegan, T.H.M.; Lichtensztajn, D.Y.; Kato, I.; Kent, E.E.; Wu, X.-C.; West, M.M.; Hamilton, A.S.; Zebrack, B.; Bellizzi, K.M.; Smith,

A.W.; et al. Unmet adolescent and young adult cancer survivors information and service needs: A population-based cancer
registry study. J. Cancer Surviv. 2012, 6, 239–250. [CrossRef]

http://doi.org/10.1037/0003-066X.55.5.469
http://www.ncbi.nlm.nih.gov/pubmed/10842426
http://doi.org/10.1002/pon.3533
http://www.ncbi.nlm.nih.gov/pubmed/24664958
http://doi.org/10.1002/pon.940
http://www.ncbi.nlm.nih.gov/pubmed/15996006
http://doi.org/10.1200/JCO.2012.47.3173
http://www.ncbi.nlm.nih.gov/pubmed/23650427
http://doi.org/10.1016/j.critrevonc.2021.103291
http://doi.org/10.1002/cncr.27713
http://doi.org/10.1007/s00520-008-0469-2
http://doi.org/10.1007/s00520-010-1059-7
http://doi.org/10.1007/s11764-012-0219-9


Cancers 2022, 14, 3124 11 of 12

10. Parsons, H.M.; Harlan, L.C.; Lynch, C.F.; Hamilton, A.S.; Wu, X.-C.; Kato, I.; Schwartz, S.M.; Smith, A.W.; Keel, G.; Keegan, T.H.M.
Impact of cancer on work and education among adolescent and young adult cancer survivors. J. Clin. Oncol. 2012, 30, 2393–2400.
[CrossRef]

11. Smith, A.; Parsons, H.; Kent, E.; Bellizzi, K.; Zebrack, B.; Keel, G.; Lynch, C.; Rubenstein, M.; Keegan, T. Unmet Support Service
Needs and Health-Related Quality of Life among Adolescents and Young Adults with Cancer: The AYA HOPE Study. Front.
Oncol. 2013, 3, 75. [CrossRef] [PubMed]

12. Sender, A.; Friedrich, M.; Leuteritz, K.; Nowe, E.; Stöbel-Richter, Y.; Mehnert, A.; Geue, K. Unmet supportive care needs in young
adult cancer patients: Associations and changes over time. Results from the AYA-Leipzig study. J. Cancer Surviv. 2019, 13, 611–619.
[CrossRef] [PubMed]

13. McCarthy, M.C.; McNeil, R.; Drew, S.; Orme, L.; Sawyer, S.M. Information needs of adolescent and young adult cancer patients
and their parent-carers. Supportive Care Cancer 2018, 26, 1655–1664. [CrossRef] [PubMed]

14. Quinn, G.P.; Gonçalves, V.; Sehovic, I.; Bowman, M.L.; Reed, D.R. Quality of life in adolescent and young adult cancer patients:
A systematic review of the literature. Patient Relat. Outcome Meas 2015, 6, 19–51. [CrossRef]

15. Barnett, M.; McDonnell, G.; DeRosa, A.; Schuler, T.; Philip, E.; Peterson, L.; Touza, K.; Jhanwar, S.; Atkinson, T.M.; Ford, J.S.
Psychosocial outcomes and interventions among cancer survivors diagnosed during adolescence and young adulthood (AYA):
A systematic review. J. Cancer Surviv. 2016, 10, 814–831. [CrossRef]

16. Thornton, C.P.; Ruble, K.; Kozachik, S. Psychosocial Interventions for Adolescents and Young Adults with Cancer: An Integrative
Review. J. Pediatric Oncol. Nurs. 2020, 37, 408–422. [CrossRef] [PubMed]

17. Rosenberg, A.R.; Bradford, M.C.; McCauley, E.; Curtis, J.R.; Wolfe, J.; Baker, K.S.; Yi-Frazier, J.P. Promoting resilience in adolescents
and young adults with cancer: Results from the PRISM randomized controlled trial. Cancer 2018, 124, 3909–3917. [CrossRef]

18. Rosenberg, A.R.; Bradford, M.C.; Barton, K.S.; Etsekson, N.; McCauley, E.; Curtis, J.R.; Wolfe, J.; Baker, K.S.; Yi-Frazier, J.P. Hope
and benefit finding: Results from the PRISM randomized controlled trial. Pediatric Blood Cancer 2019, 66, e27485. [CrossRef]

19. D’Zurilla, T.; Nezu, A. Problem-Solving Therapy: A Positive Approach to Clinical Intervention, 3rd ed.; Springer Publishing Company:
New York, NY, USA, 2007.

20. Sahler, O.J.Z.; Fairclough, D.L.; Phipps, S.; Mulhern, R.K.; Dolgin, M.J.; Noll, R.B.; Katz, E.R.; Varni, J.W.; Copeland, D.R.; Butler,
R.W. Using Problem-Solving Skills Training to Reduce Negative Affectivity in Mothers of Children with Newly Diagnosed
Cancer: Report of a Multisite Randomized Trial. J. Consult. Clin. Psychol. 2005, 73, 272–283. [CrossRef]

21. Sahler, O.J.Z.; Varni, J.W.; Fairclough, D.L.; Butler, R.W.; Noll, R.B.; Dolgin, M.J.; Phipps, S.; Copeland, D.R.; Katz, E.R.; Mulhern,
R.K. Problem-Solving Skills Training for Mothers of Children with Newly Diagnosed Cancer: A Randomized Trial. J. Dev. Behav.
Pediatrics 2002, 23, 77–86. [CrossRef]

22. Sahler, O.J.Z.; Dolgin, M.J.; Phipps, S.; Fairclough, D.L.; Askins, M.A.; Katz, E.R.; Noll, R.B.; Butler, R.W. Specificity of problem-
solving skills training in mothers of children newly diagnosed with cancer: Results of a multisite randomized clinical trial. J. Clin.
Oncol. 2013, 31, 1329–1335. [CrossRef] [PubMed]

23. Young, M.; Voll, M.; Noll, R.B.; Fairclough, D.L.; Flanagan-Priore, C. Bright IDEAS problem-solving skills training for caregivers
of children with sickle cell disease: A two-site pilot feasibility trial. Pediatric Blood Cancer 2021, 68, e28822. [CrossRef] [PubMed]

24. Nguyen, C.T.; Fairclough, D.L.; Noll, R.B. Problem-solving skills training for mothers of children recently diagnosed with autism
spectrum disorder: A pilot feasibility study. Autism 2016, 20, 55–64. [CrossRef]

25. Noyes, K.; Zapf, A.L.; Depner, R.M.; Flores, T.; Huston, A.; Rashid, H.H.; McNeal, D.; Constine, L.S.; Fleming, F.J.; Wilding, G.E.;
et al. Problem-solving skills training in adult cancer survivors: Bright IDEAS-AC pilot study. Cancer Treat. Res. Commun. 2022,
31, 100552. [CrossRef] [PubMed]

26. Orsmond, G.I.; Cohn, E.S. The distinctive features of a feasibility study: Objectives and guiding questions. OTJR Occup. Particip.
Health 2015, 35, 169–177. [CrossRef]

27. Phipps, S.; Fairclough, D.L.; Noll, R.B.; Devine, K.A.; Dolgin, M.J.; Schepers, S.A.; Askins, M.A.; Schneider, N.M.; Ingman, K.; Voll,
M.; et al. In-person vs. web-based administration of a problem-solving skills intervention for parents of children with cancer:
Report of a randomized noninferiority trial. EClinicalMedicine 2020, 24, 100428. [CrossRef]

28. Sidani, S.; Epstein, D.R.; Fox, M. Psychometric evaluation of a multi-dimensional measure of satisfaction with behavioral
interventions. Res. Nurs. Health 2017, 40, 459–469. [CrossRef]

29. Hawkins, D.; Sofronoff, K.; Sheffield, J. Psychometric Properties of the Social Problem Solving Inventory-Revised Short-Form: Is
the Short Form a Valid and Reliable Measure for Young Adults? Cogn. Ther. Res. 2009, 33, 462–470. [CrossRef]

30. National Comprehensive Cancer Network. Distress management. Clinical practice guidelines. J. Natl. Compr. Cancer Netw. 2003,
1, 344–374. [CrossRef]

31. Patterson, P.; McDonald, F.; Anazodo, A.; Dsj, C.; Wakefield, C.; White, K.; Thompson, K.; Osborn, M. Validation of the distress
thermometer for use among adolescents and young adults with cancer in Australia: A multicenter study protocol. Clin. Oncol.
Adolesc. Young Adults 2015, 5, 51–62. [CrossRef]

32. Pilkonis, P.A.; Choi, S.W.; Reise, S.P.; Stover, A.M.; Riley, W.T.; Cella, D. Item Banks for Measuring Emotional Distress from the
Patient-Reported Outcomes Measurement Information System (PROMIS®): Depression, Anxiety, and Anger. Assessment 2011, 18,
263–283. [CrossRef] [PubMed]

33. Varni, J.W.; Seid, M.; Kurtin, P.S. PedsQL™ 4.0: Reliability and Validity of the Pediatric Quality of Life Inventory™ Version
4.0 Generic Core Scales in Healthy and Patient Populations. Med. Care 2001, 39, 800–812. [CrossRef] [PubMed]

http://doi.org/10.1200/JCO.2011.39.6333
http://doi.org/10.3389/fonc.2013.00075
http://www.ncbi.nlm.nih.gov/pubmed/23580328
http://doi.org/10.1007/s11764-019-00780-y
http://www.ncbi.nlm.nih.gov/pubmed/31273638
http://doi.org/10.1007/s00520-017-3984-1
http://www.ncbi.nlm.nih.gov/pubmed/29222598
http://doi.org/10.2147/PROM.S51658
http://doi.org/10.1007/s11764-016-0527-6
http://doi.org/10.1177/1043454220919713
http://www.ncbi.nlm.nih.gov/pubmed/32452711
http://doi.org/10.1002/cncr.31666
http://doi.org/10.1002/pbc.27485
http://doi.org/10.1037/0022-006X.73.2.272
http://doi.org/10.1097/00004703-200204000-00003
http://doi.org/10.1200/JCO.2011.39.1870
http://www.ncbi.nlm.nih.gov/pubmed/23358975
http://doi.org/10.1002/pbc.28822
http://www.ncbi.nlm.nih.gov/pubmed/33355983
http://doi.org/10.1177/1362361314567134
http://doi.org/10.1016/j.ctarc.2022.100552
http://www.ncbi.nlm.nih.gov/pubmed/35358820
http://doi.org/10.1177/1539449215578649
http://doi.org/10.1016/j.eclinm.2020.100428
http://doi.org/10.1002/nur.21808
http://doi.org/10.1007/s10608-008-9209-7
http://doi.org/10.6004/jnccn.2003.0031
http://doi.org/10.2147/COAYA.S83811
http://doi.org/10.1177/1073191111411667
http://www.ncbi.nlm.nih.gov/pubmed/21697139
http://doi.org/10.1097/00005650-200108000-00006
http://www.ncbi.nlm.nih.gov/pubmed/11468499


Cancers 2022, 14, 3124 12 of 12

34. Varni, J.W.; Limbers, C.A. The PedsQL™ 4.0 Generic Core Scales Young Adult Version: Feasibility, Reliability and Validity in a
University Student Population. J. Health Psychol. 2009, 14, 611–622. [CrossRef] [PubMed]

35. Ewing, J.E.; King, M.T.; Smith, N.F. Validation of modified forms of the PedsQL generic core scales and cancer module scales for
adolescents and young adults (AYA) with cancer or a blood disorder. Qual. Life Res. 2009, 18, 231–244. [CrossRef]

36. Cohen, J. Statistical Power Analysis for the Behavioral Sciences; Lawrence Erlbaum Associates: Hillsdale, NJ, USA, 1988.
37. Nass, S.J.; Beaupin, L.K.; Demark-Wahnefried, W.; Fasciano, K.; Ganz, P.A.; Hayes-Lattin, B.; Hudson, M.M.; Nevidjon, B.;

Oeffinger, K.C.; Rechis, R.; et al. Identifying and Addressing the Needs of Adolescents and Young Adults with Cancer: Summary
of an Institute of Medicine Workshop. Oncologist 2015, 20, 186–195. [CrossRef]

38. Bibby, H.; White, V.; Thompson, K.; Anazodo, A. What Are the Unmet Needs and Care Experiences of Adolescents and Young
Adults with Cancer? A Systematic Review. J. Adolesc. Young Adult Oncol. 2017, 6, 6–30. [CrossRef]

39. Michelson, D.; Malik, K.; Parikh, R.; Weiss, H.A.; Doyle, A.M.; Bhat, B.; Sahu, R.; Chilhate, B.; Mathur, S.; Krishna, M.; et al.
Effectiveness of a brief lay counsellor-delivered, problem-solving intervention for adolescent mental health problems in urban,
low-income schools in India: A randomised controlled trial. Lancet Child Adolesc. Health 2020, 4, 571–582. [CrossRef]

40. Cuijpers, P.; de Wit, L.; Kleiboer, A.; Karyotaki, E.; Ebert, D.D. Problem-solving therapy for adult depression: An updated
meta-analysis. Eur. Psychiatry 2018, 48, 27–37. [CrossRef]

41. Ferrari, A.; Stark, D.; Peccatori, F.A.; Fern, L.; Laurence, V.; Gaspar, N.; Bozovic-Spasojevic, I.; Smith, O.; De Munter, J.; Derwich,
K.; et al. Adolescents and young adults (AYA) with cancer: A position paper from the AYA Working Group of the European
Society for Medical Oncology (ESMO) and the European Society for Paediatric Oncology (SIOPE). ESMO Open 2021, 6, 100096.
[CrossRef]

42. Rabin, C.; Horowitz, S.; Marcus, B. Recruiting Young Adult Cancer Survivors for Behavioral Research. J. Clin. Psychol. Med.
Settings 2013, 20, 33–36. [CrossRef]

43. Kent, E.E.; Smith, A.W.; Keegan, T.H.M.; Lynch, C.F.; Wu, X.-C.; Hamilton, A.S.; Kato, I.; Schwartz, S.M.; Harlan, L.C. Talking
about Cancer and Meeting Peer Survivors: Social Information Needs of Adolescents and Young Adults Diagnosed with Cancer.
J. Adolesc. Young Adult Oncol. 2013, 2, 44–52. [CrossRef] [PubMed]

44. Berkanish, P.; Pan, S.; Viola, A.; Rademaker, Q.; Devine, K.A. Technology-Based Peer Support Interventions for Adolescents with
Chronic Illness: A Systematic Review. J. Clin. Psychol. Med. Settings 2022, 1–32. [CrossRef] [PubMed]

45. Kaal, S.E.; Husson, O.; van Dartel, F.; Hermans, K.; Jansen, R.; Manten-Horst, E.; Servaes, P.; van de Belt, T.H.; Engelen, L.J.; Prins,
J.B. Online support community for adolescents and young adults (AYAs) with cancer: User statistics, evaluation, and content
analysis. Patient Prefer. Adherence 2018, 12, 2615. [CrossRef] [PubMed]

46. Hendricks-Ferguson, V.L.; Cherven, B.O.; Burns, D.S.; Docherty, S.L.; Phillips-Salimi, C.R.; Roll, L.; Stegenga, K.A.; Donovan
Stickler, M.; Haase, J.E. Recruitment Strategies and Rates of a Multi-Site Behavioral Intervention for Adolescents and Young
Adults With Cancer. J. Pediatric Health Care 2013, 27, 434–442. [CrossRef] [PubMed]

http://doi.org/10.1177/1359105309103580
http://www.ncbi.nlm.nih.gov/pubmed/19383661
http://doi.org/10.1007/s11136-008-9424-4
http://doi.org/10.1634/theoncologist.2014-0265
http://doi.org/10.1089/jayao.2016.0012
http://doi.org/10.1016/S2352-4642(20)30173-5
http://doi.org/10.1016/j.eurpsy.2017.11.006
http://doi.org/10.1016/j.esmoop.2021.100096
http://doi.org/10.1007/s10880-012-9317-0
http://doi.org/10.1089/jayao.2012.0029
http://www.ncbi.nlm.nih.gov/pubmed/23781400
http://doi.org/10.1007/s10880-022-09853-0
http://www.ncbi.nlm.nih.gov/pubmed/35147830
http://doi.org/10.2147/PPA.S171892
http://www.ncbi.nlm.nih.gov/pubmed/30584285
http://doi.org/10.1016/j.pedhc.2012.04.010
http://www.ncbi.nlm.nih.gov/pubmed/22658379

	Introduction 
	Materials and Methods 
	Sample 
	Intervention 
	Procedures 
	Measures 
	Feasibility and Acceptability 
	Patient-Reported Outcomes 

	Analysis 

	Results 
	Feasibility 
	Enrollment and Retention 
	Participant Engagement and Satisfaction 

	Secondary Outcomes 
	Problem-Solving Skills 
	Anxiety 
	Depression 
	Quality of Life 
	Distress 


	Discussion 
	Conclusions 
	References

