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Purpose: Reasons for the relatively low rates of adolescent and young adults (AYA) enrollment in cancer
clinical trials in the United States require further empirical examination. In addition to structural factors such as
lack of access and insurance barriers, attitudes toward clinical trials may be important to consider. This study
aimed to evaluate and validate the Pediatric Research Participation Questionnaire (PRPQ)—a measure of
attitudes to clinical trials adapted for AYA (15–29) with cancer and their caregivers.
Methods: One hundred twenty-four AYA and 94 caregivers completed the PRPQ-AYA and measures of clinical
trial knowledge and developmental/emotional maturity. Factor analysis evaluated the PRPQ-AYA structure,
interitem reliability was computed, and Pearson correlations examined associations of validation measures with
factor scores and computed scores reflecting perceived barriers, perceived benefits, and decision balance.
Results: Confirmatory factor analysis did not confirm the prior PRPQ factor structure. Exploratory factor
analysis suggested a new four-factor structure for: AYA (1) trust/mistrust, (2) barriers/costs, (3) support for
participation, and (4) incentives; and caregivers (1) trust/access, (2) mistrust/costs, (3) support for participation,
and (4) risks to AYA. Factor scores and barriers, benefits, and decision balance scores demonstrated acceptable
interitem reliability and were significantly correlated with clinical trial knowledge and emotional maturity in the
expected direction.
Conclusion: PRPQ-AYA factor structure for AYA and caregivers varied and should be interpreted cautiously
due to limited power. Simple solutions of perceived benefits, perceived barriers, and decision balance were
reliable and valid and provide important information to address and engage AYA through the clinical trial
informed consent process.
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Introduction

Survival of adolescent and young adults (AYA)
with a history of cancer is low relative to older and

younger populations1,2 due, in part, to reduced participa-
tion in therapeutic clinical trials.3–6 The AYA Committee of
Children’s Oncology Group has designated lack of clinical
trial enrollment as a priority area for research initiatives.2

Few empirical studies have addressed this issue,7 but the
limited literature and expert opinion outline factors that may
influence enrollment, including limited access to trials for
AYA, limited acceptability of available trials, and lack of fit
between open trials and the needs of AYA.7,8 Effective
communication about cancer clinical trials among AYA,

primary caregivers, and health care providers may increase
AYA understanding of their illness and implications of
treatment choices for health-related quality of life and their
involvement in treatment.9,10 Furthermore, decision-making
abilities of AYA and adults may be similar when AYA are
well-informed and treatment options are framed from an
appropriate cognitive/developmental perspective.11–14 In this
study, we evaluate a measure for assessing AYA and care-
giver attitudes to cancer clinical trials for utilization by health
care providers to inform efforts to enhance AYA engagement
in the clinical trial decision-making process.15

The medical community encourages, and AYA and their
primary caregivers value, inclusion of pediatric patients in
treatment decision-making.16,17 However, cancer and its
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treatment significantly affect and often delay achievement
of development milestones,18 resulting in increased or re-
newed reliance of AYA on family for support and reduced
well-being.14,19,20 The process of AYA taking primary re-
sponsibility for treatment decision-making is gradual, and
parents frequently remain involved through their child’s
young adulthood.17–19 Complicating efforts to engage AYA
in clinical trial decision-making, physicians generally per-
ceive younger AYA as not capable of meaningful participa-
tion in cancer clinical trial discussions,14,21 and recently
diagnosed AYA often endorse the belief that decisions are
best left to their medical team.22 Yet, parent–child collabo-
ration in clinical trial decision-making is consistent with
positive family relationships and AYA emotional maturity,
and AYA who are involved in decisions may be more en-
gaged throughout treatment.23

A limited literature connects attitudes toward clinical trials
to decision-making processes. Caregivers are not satisfied
with the cancer clinical trial consent process, finding the
decision difficult to make and they have insufficient time to
ask questions or consider options.24,25 Deficiencies in un-
derstanding are prevalent among parents who agree to en-
roll their child on a cancer clinical trial,24,26 and adolescent
decision-makers need help distinguishing cancer clinical
trials from standard treatment.27–29 AYA with cancer note
additional barriers to enrollment (e.g., lack of family support,
fear of toxicity, lack of concordance with their values, and a
preference for standard therapy).7,30,31 However, AYA also
endorse benefits of clinical trial participation such as helping
themselves and others.32,33

Our own qualitative research evaluating Phase III clinical
trial decision-making experiences confirms these findings.15

AYA perceived that they had no role or a minor role in
clinical trial enrollment decisions. They conveyed a sense
of resignation for relying on their caregivers for decision-
making. In contrast, caregivers viewed decision-making as,
at least in part, the responsibility of AYA while acknowl-
edging caregivers’ primary role in the final decision. Health
care providers felt challenged to maintain the attention of
AYA, provide balanced information and minimize coercion,
and respond to preexisting developmental issues and family
structure during the informed consent meeting.

This study evaluates the validity of the Pediatric Research
Participation Questionnaire (PRPQ)-AYA, a modification of
the PRPQ34 with a reduced item pool specific to attitudes to
cancer clinical trials, to identify areas for improved decision-
making processes for AYA with cancer and their caregiv-
ers.15 Using factor analyses,35 we anticipated that the factor
structure of the PRPQ-AYA14 would be similar to, and
confirm, the factor structure for the initial PRPQ devel-
oped for youth with health disparity conditions (sickle cell
disease and asthma).34 Furthermore, related to construct va-
lidity, we expected that cancer clinical trial knowledge,
age/developmental status, and emotional maturity would be
associated with PRPQ-AYA subscales based on the factor
structure and summary scores reflecting perceived benefits,
perceived barriers, and decision balance, which were also
expected to demonstrate interitem reliability. Together with
decision support interventions,36 if validated, the PRPQ-
AYA can serve as an important tool to systematically assess
attitudes to engage AYA in cancer clinical trial decision-
making.

Methods

Participants and procedures

Participants were AYA with a history of cancer and their
caregivers identified through cancer registries and recruited
from the Children’s Hospital of Philadelphia and the
Hospital of the University of Pennsylvania (see Fig. 1 for
CONSORT diagram for AYA). AYA were 15–29 years
old, diagnosed with cancer at age 15 or older, and not in
palliative care. AYA could be on active treatment or have
completed treatment. Caregivers were the parents/legal
guardians of consented AYA. Caregivers and AYA were
excluded if they were not literate in English. Of AYA, 221
were approached for participation, 187 (85%) consented,
and 124 (66%) completed the study. The most cited reason
for declining to participate was ‘‘not interested’’ (82%),
and reasons for not completing the questionnaire includes
‘‘lost to follow-up/unable to recontact’’ (89%). For care-
givers, 136 were approached for participation, 127 (93%)
consented, and 94 (74%) completed the study. Of the 94
caregivers, 67 had participating AYA. The most cited
reasons for declining was too busy (44%) and not inter-
ested (33%). Subsequent to IRB approval, potential partic-
ipants were approached by telephone or during outpatient
oncology appointments. Following consent/assent proce-
dures, AYA and caregivers completed separate question-
naires using a secure, web-based survey system (REDCap)
and received a $25 gift card (AYA) or a $10 gift card
(caregivers).

Measures

PRPQ-AYA,15,34 a modification of the PRPQ, assesses
perceived barriers and benefits of cancer clinical trial par-
ticipation at the patient, family, health care system, com-
munity, and societal levels based on social ecology. The
original PRPQ was developed for youth with health dis-
parity conditions (sickle cell disease and asthma) and their
caregivers with input from local sickle cell and public
health community agencies and medical experts. This
measure was composed of 38 questions focused on medical
and psychosocial research using True/False response op-
tions. It was field-tested before validation. Exploratory
factor analysis of the identified four-factor structures for
caregivers (N = 224) (direct benefit; mistrust of research/re-
searchers; trust in safety of research; opportunity/cost) and for
AYA (N = 76) (mistrust/no perceived benefit; safety; direct
benefits/practical considerations; social support for research
participation); factor analysis of the child version was not
evaluable.34

To modify the PRPQ34 for AYA with cancer and their
caregivers, using qualitative methods, we assessed AYA,
caregiver, and provider interpretation of PRPQ questions,
perceived relevance of questions to their cancer clinical trial
decision-making experience, and suggestions for modified
wording.15 Semistructured interviews were audiotaped and
detailed notes recorded. Using discussion and consensus, the
team reviewed audiotapes, notes, and summaries for each
question and the overall measure to inform systematic modi-
fications to the PRPQ. Findings suggested that the PRPQ is
relevant for evaluating attitudes to cancer clinical trials, but
indicated the need for revised items and response set. For the
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PRPQ-AYA, 20 questions were removed (e.g., ‘‘This study
could provide information about my child’s health I would ra-
ther not know about’’), modified (e.g., ‘‘The government
sometimes exposes research participants to medicine and pro-
cedures known to be harmful to one’s health’’ changed to
‘‘Clinical trials sometimes expose research participants to
medicine and procedures known to be harmful to one’s health’’),
or added (e.g., ‘‘The following people would support my deci-
sion to participate in research: outside physician/pediatrician’’),
resulting in a 34-item scale for AYA and for their caregivers
using a 5-point Likert response format (Strongly Disagree–
Strongly Agree). AYA and caregiver forms vary only in terms of
language for caregiver (e.g., my child) or AYA (e.g., my).

Knowledge about Clinical Trials37 is a 25-item measure
answered true/false assessing participant understanding of
clinical trials developed for adult oncology patients in a
study evaluating use of National Cancer Institute (NCI)’s
educational materials. For this sample, split-half reliability
for % correct was moderate for AYA (r = 0.75) and Care-
givers (r = 0.68).

AYA completed three measures of developmental and
emotional maturity. (1) Developmental Tasks Questionnaire-
YA version (8 items)38 evaluates the extent of achieving
and degree of importance of developmentally appropriate
tasks (e.g., independence from parents and establishing own
identity). Total score for developmental tasks achieved, an-
swered as ‘‘Not Yet,’’ ‘‘Working on it,’’ and ‘‘Already
achieved,’’ was used to reflect developmental maturity in the
analyses. (2) Emotion Regulation Questionnaire (ERQ)39 is a

10-item self-report measure assessing cognitive reappraisal
and expressive suppression used to modify emotional ex-
pression. Items were rated on a 7-point Likert scale (Strongly
Disagree–Strongly Agree) with higher summary scores in-
dicating greater cognitive reappraisal or expressive suppres-
sion. (3) Consideration of Future Consequences Scale40 is a
12-item self-report measure used to evaluate time perspec-
tive/future orientation by assessing the extent to which AYA
consider the potential distant outcomes of their current be-
haviors and the extent to which they are influenced by these
potential outcomes using a 5-point Likert scale. A higher
total score indicated greater time perspective/future orien-
tation. In this sample, reliability was adequate for three
developmental/emotional maturity subscales (a = 0.67–0.82),
and higher scores indicated higher developmental and emo-
tional maturity for each of the three measures.

Statistical analyses

To validate the factor structure identified in the previ-
ous PRPQ study34 (a four-factor structure of Risks/Mistrust,
Benefits, Support, and Opportunity/Cost), confirmatory
factor analysis (CFA) was conducted on caregiver and AYA
versions of the PRPQ. Goodness of fit of the hypothesized
model was assessed by various fit indices, adjusted good-
ness of fit index (AGFI), comparative fit index (CFI), and
root mean square error of approximation (RMSEA).41 In-
dications of good model fit are AGFI q0.9, CFI q0.9, and
RMSEA <0.06.41

FIG. 1. CONSORT diagram: Adolescent and young adults.
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Because a significant misfit was discovered, exploratory
factor analyses (EFA) were conducted to identify alternative
factor structure for AYA and their caregivers.35 The Scree
plot was used to determine the number of factors extracted,
and the oblique promax rotation was used to allow the factors
to correlate with one another. We sequentially removed items
with low factor loadings and repeated the analyses until all
the items had a loading of q0.35 on at least one factor. We
also sequentially removed cross-loaded items (i.e., loaded
q0.35 on two factors and the difference between two load-
ings is <0.2). Following finalization of the factor analyses,
reliabilities of each factor were confirmed using Cronbach’s
alpha, using a range of 0.70–0.95 as acceptable.42 Summated
subscales, used in subsequent correlation analyses, were
generated based on the identified factor structure by summing
the Likert responses for each item loading on each factor with
reverse coding for items with a negative loading. In addition,
continuous scores were calculated from PRPQ items re-
flecting perceived benefits with a higher score suggesting
positive attitudes and from PRPQ items reflecting perceived
barriers with a higher score suggesting negative attitudes.
A Decision Balance score was computed by converting the
benefits and barriers scores to z scores and then subtracting
the barriers z score from the benefits z score.43 Positive va-
lence reflects more positive attitudes to clinical trials, and
negative valence reflects more negative attitudes. Interitem
reliability was also computed for these scales.

Pearson correlation was used to evaluate the association of
subscales based on factor analysis, perceived benefits, per-

ceived barriers and decision balance with cancer clinical trial
knowledge, AYA age, developmental status, and emotional
maturity. There were minimal missing data—7 AYA and 10
caregivers were excluded from the factor analyses. The
sample sizes were based on the conservative estimate re-
quired for CFA.44 All analyses were performed in SAS 9.3,
and a two-sided p-value <0.05 was considered statistically
significant.

Results

Participants

AYA (N = 124) had a mean age of 22 years and self-
identified as Non-Hispanic/Latino (94%) and White (78%)
(Table 1). AYA gender and education level were evenly
distributed. Mean age at diagnosis was 19.34 years, and most
AYA had a leukemia or lymphoma (51%) and were off
cancer treatment (73%). Caregivers (N = 94) were mostly
female (84%) with a mean age of 51.19 years and self-
identified as Non-Hispanic/Latino (96%) and White (85%).

Factor analyses

In CFA, data for this study had poor fit to the previous
PRPQ models.34 The CFA model for caregivers had AGFI of
0.55, CFI of 0.61, and RMSEA of 0.13, and the CFA model
for AYA had AGFI of 0.58, CFI of 0.51, and RMSEA of 0.13.
EFA for AYA (n = 87) identified a four-factor structure
(Table 2): (1) trust/mistrust, (2) barriers/costs, (3) support for

Table 1. Participant Demographics

AYA, N = 124 Caregivers, N = 94

Age in years
Mean (SD) (range) 22.15 (4.22) (15–29) 51.19 (6.51) (37–71)

Sex at birth
Male 68 (55%) 15 (16%)
Female 56 (45%) 79 (84%)

Ethnicity
Non-Hispanic/Latino 117 (94%) 90 (96%)
Hispanic/Latino 7 (6%) 3 (3%)
Unknown 0 1 (1%)

Race
White 97 (78%) 80 (85%)
Black 12 (10%) 5 (5%)
Asian 4 (3%) 4 (4%)
Other/two or more 10 (8%) 4 (4%)
Did not answer 1 (1%) 1 (1%)

Education level
High school graduate or less 45 (36%) 34 (36%)
Some college 39 (31%) 42 (45%)
Bachelor’s degree or more 40 (32%) 18 (19%)

Age at diagnosis in years
Mean (SD) (range) 19.34 (4.09) (15–28) —

Cancer type
Leukemia/lymphoma 63 (51%) —
Solid tumor 48 (39%) —
Brain tumor 13 (11%) —

Treatment status
On treatment 34 (28%) —

AYA, adolescent and young adults.
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Table 2. Adolescents and Young Adults with Cancer Exploratory Factor Analysis (N = 117)

Factor loadings

Item description

F1 F2 F3
Trust/

mistrust
Barriers/

costs
Support for

participation
F4

Incentives

I would be more likely to participate in a clinical trial if
researchers learn more about my cancer and how to
treat it.a

0.79 -0.00 0.12 0.13

I would be more likely to participate in a clinical trial
because I trust the medical team.b

0.71 0.23 -0.09 0.43

I would be more likely to participate in a clinical trial if I
know exactly what I will be asked to do.b

0.71 0.29 -0.01 0.38

I would be more likely to participate in a clinical trial
because I trust the medical institution.b

0.68 0.24 0.02 0.37

I would be more likely to participate in a clinical trial if it
gives me more contact with the health care team.b

0.61 0.05 0.20 0.08

I would be more likely to participate in a clinical trial if it
gives me access to tests/medicine and equipment that my
insurance won’t cover.b

0.58 0.16 0.11 0.15

I would be more likely to participate in a clinical trial if I get
access to tests/medicine and equipment not available to
the public.b

0.58 -0.00 0.10 0.02

Researchers sometimes intentionally hide information from
participants before their participation in a clinical trial.a

-0.35 0.15 -0.06 0.14

Personal and financial information given during a clinical
trial does not stay private and might hurt me or people I
care about.b

-0.48 0.13 -0.19 0.04

Researchers are motivated by their own career goals and not
the welfare of the people who participate in their clinical
trials.b

-0.47 0.15 -0.03 0.26

Clinical trials purposefully harm racial minority groups.a -0.64 0.01 -0.06 0.08
I would be less likely to participate in a clinical trial if the

trial involves randomization.b
0.14 0.73 -0.03 0.10

I would be less likely to participate in a clinical trial if the
trial requires a longer time on treatment/more cycles of
chemotherapy.c

0.07 0.71 -0.04 0.18

I would be less likely to participate in a clinical trial if the
trial might cause me physical harm (i.e., more side
effects).a

0.24 0.70 -0.14 0.25

I would be less likely to participate in a clinical trial if the
trial requires increased procedures.c

-0.03 0.67 -0.04 0.19

I think it’s difficult to find time to participate in a clinical
trial because I can’t take more time off work/school.b

0.04 0.67 -0.06 0.06

It would make me uncomfortable if my health care team
wanted me to enroll in a clinical trial because the health
care team will view me only as a ‘‘guinea pig’’ if we
enroll.a

-0.10 0.64 -0.04 0.02

I think it’s difficult to find time to participate in a clinical
trial because it requires more time at the hospital/clinic
and I spend too much time there already.c

-0.04 0.61 -0.10 0.04

I think it’s difficult to find time to participate in a clinical
trial because the trial site is too far away.c

0.08 0.59 -0.01 0.05

It would make me uncomfortable if my health care team
wanted me to enroll in a clinical trial because the health
care team will treat me differently if we do not enroll.b

-0.16 0.54 0.00 -0.10

If I enroll in a clinical trial my outside
physician/pediatrician would support our decision to
participate.c

0.07 0.04 0.85 -0.09

If I enroll in a clinical trial my community agency
(e.g., pediatric cancer foundation) or others who have
experience with clinical trials (e.g., support group)
would support my decision to participate.a

0.11 -0.09 0.76 -0.05

(continued)
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participation, and (4) incentives. Kaiser-Meyer-Olkin Mea-
sure (KMO) of Sampling Adequacy for the final model is
0.78, suggesting that 78% of variance in the 29 items were
explained by the 4 factors. EFA for caregiver (n = 117) sug-
gested a four-factor structure (Table 3): (1) trust/access, (2)
mistrust/costs, (3) support for participation, and (4) risks to
AYA. KMO for this model is 0.74.

Validation analyses

Interitem reliability. Acceptable reliability42 was identi-
fied for the PRPQ factors for AYA (a = 0.86 for Factor 1,
a = 0.86 for Factor 2, a = 0.88 for Factor 3, and a = 0.88 for
Factor 4) and caregivers (a = 0.88 for Factor 1, a = 0.80 for
Factor 2, a = 0.86 for Factor 3, and a = 0.76 for Factor 4).
Acceptable reliability was also confirmed for PRPQ scale
scores for AYA-perceived benefits (a = 0.86) and barriers
(a = 0.83) and caregivers-perceived benefits (a = 0.79) and
barriers (a = 0.79).

Pearson correlations. PRPQ-AYA factor scores and
computed scales were correlated with each other (Supple-
mentary Tables S1 and S2). For AYA, trust/mistrust (Factor
1) was significantly positively correlated with cancer clini-
cal trial knowledge and emotional maturity (reappraisal and
consideration of future consequences), and support for par-
ticipation (Factor 3) was significantly negatively correlated
with emotion suppression (Table 4). AYA perceived bene-
fits were significantly correlated with knowledge and emo-

tional maturity (reappraisal, suppression, and consideration
of future consequences) in the expected direction of greater
knowledge and more maturity linked to higher perceived
benefits. AYA perceived benefits were not significantly as-
sociated with age or developmental maturity. AYA perceived
barriers were not significantly associated with any of the
variables of interest. AYA decision balance was significantly
associated with knowledge and emotional maturity (re-
appraisal) in the expected direction of more positive attitudes
linked to greater knowledge and more maturity; decision
balance was not significantly associated with age, develop-
mental maturity, or emotional maturity (consideration of fu-
ture consequences and suppression).

For caregivers, access/trust (Factor 1) was significantly
positively correlated with AYA age, and mistrust/costs (Factor
2) were significantly negatively correlated with knowledge
(Table 5). None of the other caregiver factor scores or care-
giver perceived benefits was associated with knowledge.
However, greater knowledge correlated with fewer perceived
barriers and more positive attitudes toward clinical trials, and
older AYA age correlated with more perceived benefits.

Discussion

The literature on the challenges of limited clinical trial
enrollment for AYA has focused on structural and societal
barriers to participation in clinical trials and its impact on
development of effective cancer therapies.1–3,8 However,
AYA and their families’ decision-making around cancer

Table 2. (Continued)

Factor loadings

Item description

F1 F2 F3
Trust/

mistrust
Barriers/

costs
Support for

participation
F4

Incentives

If I enroll in a clinical trial my friends would support our
decision to participate.b

0.16 -0.19 0.67 0.13

If I enroll in a clinical trial my religious leader would
support our decision to participate.a

0.01 -0.11 0.66 -0.03

If I enroll in a clinical trial my health care team would
support our decision to participate.b

0.21 -0.03 0.63 0.17

If I enroll in a clinical trial my family would support our
decision to participate.b

0.11 0.00 0.61 0.16

I think more families would participate in clinical trials if
the researcher provided transportation and/or housing
costs.a

0.15 0.11 0.18 0.86

I think more families would participate in clinical trials if
the researcher provided child care.b

0.06 0.15 0.11 0.75

I think more families would participate in clinical trials if
the researcher provided money or gifts.b

0.01 0.13 0.02 0.79

Final Patient 4-factor model is shown below with 29 items retained (originally 34 items). Seventy-eight percent of covariance explained
by 4 factors. Bold values represent factor loadings >0.35.

aModified PRPQ items for cancer.
bOriginal PRPQ items.
cNew items.
Items removed due to small factor loadings or cross loadings:
*I would be more likely to participate in a clinical trial if the researcher from the clinical trial is from the same racial group as me.b

*Clinical trials will eventually lead to a cure or improved treatments, both for trial participants and for future patients with cancer.c

*Participating in a clinical trial gives us a chance to give back.b

*Families don’t get enough time to make an informed decision about clinical trial enrollment.c

*The hospital has researchers and other members of the community review clinical trials to make sure they are safe.b

PRPQ, Pediatric Research Participation Questionnaire.

428 BARAKAT ET AL.



Table 3. Caregiver Exploratory Factor Analysis (N = 87)

Factor loadings

Item description

F1 F2 F3 F4
Access/

trust
Mistrust/

costs
Support for

participation
Risks

for AYA

We would be more likely to participate in a clinical trial if it
gives us access to tests/medicine and equipment that my
insurance won’t cover.a

0.83 -0.00 0.02 -0.23

We would be more likely to participate in a clinical trial if
we get access to tests/medicine and equipment not
available to the public.a

0.82 -0.03 0.17 -0.19

We would be more likely to participate in a clinical trial if
researchers learn more about my child’s cancer and how
to treat it.b

0.76 -0.24 0.10 0.03

We would be more likely to participate in a clinical trial
because we trust the medical team.a

0.69 -0.12 0.05 0.29

We would be more likely to participate in a clinical trial if it
gives us more contact with the health care team.a

0.68 0.09 0.24 -0.11

We would be more likely to participate in a clinical trial
because we trust the medical institution.a

0.64 -0.17 0.07 0.42

I think it’s difficult to find time to participate in a clinical
trial because I can’t take more time off work/school.a

-0.06 0.63 -0.09 0.11

I think it’s difficult to find time to participate in a clinical
trial because the trial site is too far away.b

0.03 0.61 -0.22 0.05

Researchers are motivated by their own career goals and not
the welfare of the people who participate in their clinical
trials.a

0.11 0.61 -0.24 -0.27

I think it’s difficult to find time to participate in a clinical
trial because it requires more time at the hospital/clinic
and I spend too much time there already.c

-0.13 0.56 -0.08 0.18

Personal and financial information given during a clinical
trial does not stay private and might hurt me or people I
care about.a

0.05 0.54 -0.10 0.12

Researchers sometimes intentionally hide information from
participants before their participation in a clinical trial.a

-0.07 0.49 -0.14 0.019

I think more families would participate in clinical trials if
the researcher provided money or gifts.a

-0.08 0.48 -0.02 0.09

Clinical trials purposefully harm racial minority groups.a -0.13 0.47 -0.02 0.07
We would be more likely to participate in a clinical trial if

the researcher from the clinical trial is from the same
racial group as me.a

-0.08 0.42 0.08 0.13

I think more families would participate in clinical trials if
the researcher provided transportation and/or housing
costs.b

-0.02 0.37 0.02 -0.11

The hospital has researchers and other members of the
community review clinical trials to make sure they are
safe.a

-0.02 -0.42 0.10 0.05

If we enroll in a clinical trial our outside
physician/pediatrician would support our decision to
participate.c

0.02 -0.14 0.83 -0.09

If we enroll in a clinical trial our community agency (e.g.,
pediatric cancer foundation) or others who have
experience with clinical trials (e.g., support group) would
support our decision to participate.b

0.08 -0.04 0.77 -0.10

If we enroll in a clinical trial our religious leader would
support our decision to participate.a

0.06 0.07 0.74 0.01

If we enroll in a clinical trial our family would support our
decision to participate.a

0.24 -0.23 0.69 -0.02

If we enroll in a clinical trial our friends would support our
decision to participate.a

0.20 -0.15 0.62 0.00

If we enroll in a clinical trial our health care team would
support our decision to participate.a

0.04 -0.35 0.60 -0.08

(continued)
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clinical trials, engagement of AYA, and the role of attitudes
to enrollment have only recently been recognized as impor-
tant components of efforts to increase AYA participation in
cancer clinical trials.45,46 This study of AYA drawn from
pediatric and adult cancer centers contributes to this emerg-
ing literature and suggests next steps in this important area of
study. Separate four-factor structures of the PRPQ-AYA for
AYA and their caregivers were identified although these
scales must be interpreted with caution, as power was limited
for the planned factor analyses. In contrast, findings from this
study support scoring the PRPQ-AYA by summarizing per-
ceived benefits, perceived barriers, and decision balance;
these scores correlated with knowledge of clinical trials and

emotional maturity for AYA and their caregivers. More re-
search on the PRPQ-AYA is required to evaluate its utility in
improving clinical trial informed consent communication
and fostering positive decision-making processes for AYA.

We acknowledge that power was limited, but the factor
analyses provide interesting hypotheses for future study.
CFA did not support the same factor structure for AYA with
cancer and their caregivers as for youth with health disparity
conditions and their caregivers. This is not surprising given
that important demographic (race/ethnicity, SES) and
disease-related (diagnosed at birth and prior exposure to
medical research) differences may shape perceptions of
clinical trial research over time.47,48 It should be noted,

Table 3. (Continued)

Factor loadings

Item description

F1 F2 F3 F4
Access/

trust
Mistrust/

costs
Support for

participation
Risks

for AYA

We would be less likely to participate in a clinical trial if the
trial requires increased procedures.c

-0.10 0.29 -0.03 0.73

We would be less likely to participate in a clinical trial if the
trial might cause my child physical harm (i.e., more side
effects).a

0.03 -0.01 -0.08 0.65

We would be less likely to participate in a clinical trial if the
trial requires a longer time on treatment/more cycles of
chemotherapy.c

-0.19 0.31 -0.10 0.67

We would be less likely to participate in a clinical trial if the
trial involves randomization.a

0.07 -0.02 -0.02 0.50

Final Caregiver 4-factor model is shown below with 27 items retained (originally 34 items). Seventy-four percent of covariance explained
by 4 factors. Bold represents factor loadings >0.35.

aOriginal PRPQ items.
bModified PRPQ items for cancer.
cNew items.
Items removed due to small factor loadings or cross loadings:
*It would make me uncomfortable if my child’s health care team wanted us to enroll in a clinical trial because the health care team will

treat my child differently if we do not enroll.a

*It would make me uncomfortable if my child’s health care team wanted us to enroll in a clinical trial because the health care team will
view my child only as a ‘‘guinea pig’’ if we enroll.a

*I think more families would participate in clinical trials if the researcher provided child care.a

*Clinical trials will eventually lead to a cure or improved treatments, both for trial participants and for future patients with cancer.c

*We would be more likely to participate in a clinical trial if we know exactly what we will be asked to do.a

*Participating in a clinical trial gives us a chance to give back.a

*Families don’t get enough time to make an informed decision about clinical trial enrollment.c

Table 4. Pearson Correlations of PRPQ-AYA Factor Scores and Scale Scores

with Validation Measures for AYA

Validation measure Mean (SD)

F1 F2 F3
Perceived
benefits

Perceived
barriers

Decision
balance

Trust/
mistrust

Barriers/
costs

Support for
participation

F4
Incentives

Knowledge of
clinical trials

80.19 (14.08) 0.45** 0.10 0.13 0.14 0.35** -0.07 0.27**

Consideration of
future consequences

3.63 (0.50) 0.28** 0.09 0.07 0.06 0.19* -0.01 0.15

Emotion regulation—
reappraisal

4.26 (0.98) 0.28** -0.08 0.08 -0.02 0.21* -0.16 0.25**

Emotion regulation—
suppression

2.16 (0.70) -0.11 0.04 -0.18* -0.10 -0.18* 0.06 -0.17

There were no significant correlations with age of AYA or developmental milestones achieved.
*p < 0.05; **p < 0.01.
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however, that similar themes were reflected, including mis-
trust, social support for participation in trials, and risks
(caregivers) and incentives (AYA). Furthermore, although
the factors for AYA and their caregivers had some parallels
(support for participation in research), caregiver responses
converged around assessment of risks and evaluation of the
extent to which they had trust in the provider and the insti-
tution offering the trial while AYA prioritized costs and in-
centives. These differences are consistent with our prior
qualitative study15 and may reflect the ways in which AYA
and caregiver values differentially influence clinical trial
enrollment decision processes.49 Patterns of decision-making
vary—from collaborative to the caregiver or AYA being the
primary decision-maker—highlighting the importance of
incorporating differing valuations of clinical trials around
issues of benefit, risk, and incentives into the informed con-
sent discussion process.15

Summing perceived benefits and perceived barriers on the
PRPQ-AYA, as well as computing decision balance, pro-
vided psychometrically stronger and relevant information.
These variables were associated with cancer clinical trial
knowledge and with AYA emotional maturity, suggesting
that increased knowledge can improve understanding of
benefits of clinical trial enrollment. Findings from this study
are consistent with but extend to those of two recent studies of
AYA decision-making around cancer clinical trial enrollment
in important ways.45,46 In prior studies, young adult survivors
reported perceived benefits and barriers related to safety of
trials.46 Furthermore, barriers to enrollment include support
from the family or peer group, assessment of impact of trial
enrollment on goals, and health status.45 In contrast, our re-
sults highlight the importance of accounting for trust/mistrust
in research and researchers, incentives and practical consid-
erations for participation, and community support for cancer
research. PRPQ. AYA responses also underscore the need to
account for attitudes of others involved in decision-making,
including caregivers.

An important finding from this study on AYA clinical trial
decision-making is that emotional maturity, not age or de-
velopmental milestones achieved, plays a role in under-
standing perceived barriers and benefits of cancer clinical
trial enrollment. This is consistent with an extensive body of
research in developmental science, with emerging data from
neuroscience, demonstrating the role of cognitive and emo-
tional development in understanding AYA readiness for
decision-making.50 Children’s Oncology Group and Ameri-
can Academy of Pediatrics provide children to be involved in
medical decision-making to the extent they are capable,16,27

but research has primarily focused on limits related to age or
cognitive developmental level.9,22 Although assessment of

emotional maturity is more involved than use of age, it is a
critical factor in readiness to participate in decisions about
treatment in meaningful ways. Feasibility studies integrating
this factor in planning for clinical trial communication can be
undertaken.

AYA research is complicated by the challenges of ob-
taining sufficiently large diverse samples to address the study
aims. There was sufficient power for correlation analyses, but
sample size was more limited for CFA and dyadic analysis
(AYA-caregiver pairs). The sample is representative of AYA
in our cancer centers, but studies from multiple sites that
oversample ethnic minority AYA and survey AYA closer in
time to the clinical trial decision are necessary. We intended
to assess differences by prior enrollment on a clinical trial.
However, self-reported rates of participation were inconsis-
tent and lower than the documented percentage of AYA ex-
posed to cancer clinical trials in our centers, highlighting
potential lack of understanding of clinical trials versus stan-
dard treatment.

Newly diagnosed AYA and their caregivers are given
extensive complicated information on diagnosis, treatment,
and clinical trials in the intense emotional context of diag-
nosis with short time allotted for decision-making,27 often
resulting in miscomprehension.26,27 Factors contributing to
AYA clinical trial enrollment are multiple and nuanced,51

and increased understanding of knowledge and attitudes to
cancer and cancer clinical trials for AYA and their caregivers
and their contribution to decision-making is a critical com-
ponent to address this issue. Based on results of this study, use
of PRPQ-AYA computed summary scales to reflect per-
ceived barriers and benefits to clinical trial participation may
serve to identify relevant attitudes that can be addressed.
Additional research to further evaluate validity and reliability
of the PRPQ-AYA, specifically the factor structure, closer to
the informed consent process is needed.
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Table 5. Pearson Correlations of PRPQ-AYA Factor Scores and Scale Scores

with Validation Measures for Caregivers

Validation measure Mean (SD)

F1 F2 F3 F4
Perceived
benefits

Perceived
barriers

Decision
balance

Support for
participation

Risks
for AYA

Access/
trust

Mistrust/
costs

Age of AYA 20.62 (4.30) 0.35** 0.10 0.10 0.11 0.28** 0.16 0.08
Knowledge of

clinical trials
83.78 (10.44) 0.04 -0.29** 0.11 -0.08 0.08 -0.23* 0.21*

*p < 0.05; **p < 0.01.
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