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abstractBACKGROUND: More than 80% of children with cancer become long-term survivors, yet most
survivors experience late effects of treatment. Little is known about how parents and
physicians consider late-effects risks against a potential survival benefit when making
treatment decisions.

METHODS: We used a discrete choice experiment to assess the importance of late effects on
treatment decision-making and acceptable trade-offs between late-effects risks and survival
benefit. We surveyed 95 parents of children with cancer and 41 physicians at Dana-Farber/
Boston Children’s Cancer and Blood Disorders Center to assess preferences for 5 late effects of
treatment: neurocognitive impairment, infertility, cardiac toxicity, second malignancies, and
impaired growth and development.

RESULTS: Each late effect had a statistically significant association with treatment choice, as did
survival benefit (P, .001). Avoidance of severe cognitive impairment was the most important
treatment consideration to parents and physicians. Parents also valued cure and decreased
risk of second malignancies; physician decision-making was driven by avoidance of second
malignancies and infertility. Both parents and physicians accepted a high risk of infertility
(parents, a 137% increased risk; physicians, an 80% increased risk) in exchange for a 10%
greater chance of cure.

CONCLUSIONS: Avoidance of severe neurocognitive impairment was the predominant driver of
parent and physician treatment preferences, even over an increased chance of cure. This
highlights the importance of exploring parental late-effects priorities when discussing
treatment options.

WHAT’S KNOWN ON THIS SUBJECT: Decision-making for
pediatric cancer treatment involves numerous
considerations, including optimizing cure and minimizing
acute and late toxicities of treatment. Questions remain
about how parents and physicians weigh late-effects risks
and make trade-offs between cure and potential toxicities.

WHAT THIS STUDY ADDS: Parents and physicians
prioritize avoidance of certain late effects, specifically
severe neurocognitive impairment, over an increased
chance of cure. Both parents and physicians are willing to
accept a high risk of infertility in exchange for an
increased chance of cure.
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Currently, .80% of children with
cancer will become long-term
survivors.1 However, nearly all adult
survivors of childhood cancer
experience a chronic health condition
as a result of cancer or its treatment,
and almost one-third experience
a severe or life-threatening
condition.2–4 These late effects have
a profound impact on long-term
health and quality of life.5

Given the prevalence and impact of
late effects, pediatric oncologists
employ multiple strategies to
minimize the long-term toxicities of
treatment, including risk-adapting
therapy to reduce treatment of
malignancies with excellent chance of
cure.6,7 For example, current
treatment strategies for Hodgkin’s
lymphoma employ radiation
sparingly to minimize the long-term
risks of second malignancies and
cardiac toxicity even if this increases
the risk of recurrence.6,8,9 Authors of
recent and ongoing studies are
investigating the impact of reduction
of therapy on the incidence of late
effects and risk of relapse in other
pediatric cancers.

These trends in research and clinical
care suggest that physicians may
accept an increased risk of relapse in
exchange for a decreased risk of
certain late effects. However, we
know little about parent perspectives
on acceptable trade-offs between
late-effects risks and cure. Although
many adults facing serious illness
consider impaired function and
cognition to be of greater concern
than mortality,10 parents may feel
differently about their children.
Furthermore, parents and providers
have distinct preferences when
considering impairment associated
with neonatal care decisions.11,12

In this study, we assessed how
parents and physicians weigh late-
effects risks versus survival benefits
when making cancer treatment
decisions. Discrete choice experiment
(DCE) is a stated preference method

of measuring decision-making
preferences and trade-offs through
hypothetical scenarios.13 DCEs have
been increasingly used to
characterize patient preferences in
cancer treatment decision-
making.14,15 We used a DCE to
understand parent and physician
preferences and to quantify the
relative importance of 5 late effects of
pediatric cancer therapy on treatment
decision-making. We hypothesized
that most parents and physicians
would tolerate a high likelihood of
late effects in exchange for an
increased chance of cure.

METHODS

Study Participants

We surveyed parents of children with
cancer at Dana-Farber/Boston
Children’s Cancer and Blood
Disorders Center between November
2016 and June 2018. Parents were
eligible to participate if their child
was receiving initial cancer-directed
therapy and it was within a year of
their child’s oncologic diagnosis.
Additional parent eligibility criteria
included a child #18 years of age,
parent ability to read English, and
permission to approach granted by
the child’s primary oncologist.
Parents of children with no chance of
cure as determined by the child’s
oncologist were ineligible because
this study was focused on long-term
outcomes of treatment. Eligible
parents were approached in person
during clinic visits or inpatient
hospital stays and were given a letter
describing participation. One parent
per child completed the survey.
Parent surveys were administered
electronically on tablet computers;
participating parents received a $20
gift card as a token of appreciation.

Pediatric oncology physicians were
surveyed from August 2017 to April
2018. Eligible physicians included
fellows and faculty who practice
clinical oncology at Dana-Farber/
Boston Children’s Cancer and Blood

Disorders Center; physicians who
participated in pilot testing were
ineligible for study participation.
Eligible physicians received an e-mail
describing the survey with an online
link for survey completion. Physicians
who did not respond received up to 2
reminder e-mails. Physician
participants received a $5 gift card in
thanks. The institutional review
board of the Dana-Farber Cancer
Institute approved this study;
documentation of informed consent
was waived according to the
institutional review board’s
recommendation.

DCE

We used a DCE to assess parent and
physician treatment preferences.
DCEs provide a systematic way of
understanding preferences by
quantifying the relative importance of
each element of a particular choice
and can thereby identify acceptable
trade-offs between risks and benefits
of treatments.13,16 In DCEs, options
are characterized by using distinct
attributes, each with different levels.
Respondents choose their preferred
treatment from pairs of hypothetical
options that vary across attributes
and levels. Data generated from
respondents who complete a series of
treatment pairings are used to
estimate the strength of preferences
for each attribute.17

Using best practice guidelines for
constructing and analyzing
DCEs,13,17,18 we sought to understand
how parents and physicians value
late-effects risks and likelihood of
cure when making treatment
decisions. We evaluated 5 specific
late effects: neurocognitive
impairment, infertility, cardiac
toxicity, second malignancies, and
impaired growth and development.
These late effects were selected on
the basis of a literature review and
interviews with survivorship experts
as common late effects and ones
about which parents have the most
questions.4,19–22 For infertility,
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cardiac toxicity, second malignancies,
and impaired growth and
development, the levels were
defined as the numeric risk of the
late effect occurring; we evaluated 2
levels for each of these attributes:
a low risk and an elevated risk. We
assessed 3 levels of neurocognitive
impairment (none, mild, and severe)
because pretesting revealed that
qualitative descriptors were more
clinically salient for this late effect
and because these levels of
disability have more standard
definitions.23,24 The levels for each
attribute reflect previously
described risks associated with
standard treatment regimens for
common pediatric malignancies
(Supplemental Table 5)20,24–29;
physicians assessed the relevance
of the levels to clinical practice.
Each late effect was defined, and its
potential impact described, by using
language targeted toward an eighth-
grade reading level. Chance of cure
was used for the measure of benefit
to simplify the probability task and
because different pediatric
malignancies vary considerably in
the chance of cure in relapsed
disease. A baseline cure rate of
80% was selected to approximate
current long-term cure rates across
pediatric malignancies.1

The parent instrument was pilot
tested in cognitive interviews with
12 parents to assess face and
content validity and was iteratively
revised. Pilot testing was used to
evaluate the clarity and salience of
the DCE attribute levels and
descriptions, ease of completion, and
the number of acceptable tasks. The
physician survey was similarly pilot
tested with 10 physicians.

In the final DCE, each parent or
physician selected their preferred
treatment from 8 choice pairings,
each pair varying across 6 attributes
(5 late effects plus the chance of cure;
Fig 1). Parent and physician DCE
tasks were the same aside from
introductory language; parents were

asked to imagine making
a treatment choice for their child,
whereas physicians were asked to
make a choice for a “newly
diagnosed patient.” By employing
a balanced-overlap experimental
design selected to optimize
D-efficiency, balance, and
orthogonality,18 there were 20 survey
versions, each with 8 tasks. Study
versions were randomly assigned to
participants by using Lighthouse
Studio (Sawtooth Software, Inc,
Orem, UT).

Survey Instrument

To determine how DCE preferences
varied by parent and patient
characteristics, parent instruments
included 39 standard survey

questions in addition to the 8 choice
tasks. Parent surveys included
previously developed and tested
items to assess prognostic
understanding, perceived late-effects
risks, and information and
communication preferences.30–33

Parent attributes, including sex, age,
educational level, and race and/or
ethnicity, were obtained by
a questionnaire. Child characteristics,
including age and diagnosis, were
obtained by a chart review. The full
parent instrument took 20 to
25 minutes to complete. The
physician instrument included 11
standard survey items to assess
physician characteristics plus the 8
DCE choice tasks and took 8 to
10 minutes to complete.

FIGURE 1
Sample parent DCE task.
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Statistical Analysis

Parent and physician responses were
analyzed separately. Descriptive
statistics were used to summarize
parent and physician responses to
standard survey items. For the DCE,

conditional logit models were used to

estimate parents’ and physicians’
preference weights of the relative

importance of each attribute level on
treatment choice. A higher preference

weight for a given attribute level

indicates a greater likelihood of
selecting a treatment that contains
that attribute level, assuming other
factors being the same. The
magnitude of the regression
coefficient reflects the relative
importance of that factor to treatment
choice, with negative numbers
indicating less-preferred options. All
preference weights were estimated
on a uniform scale, allowing direct
comparison across attributes. Odds
ratios (ORs) indicating the preference
for each of the attribute levels relative
to the mean effect were calculated by
using effects coding.

We conducted post hoc subgroup
analyses to determine if prognostic
understanding, information
preferences, and demographic factors
were associated with systematic
differences in parent preferences.
Hierarchical Bayesian analysis was
used to obtain individual utility
scores, which were summarized by
group by using means and SD.
Comparisons of utility scores
between groups were performed by
using t tests and analysis of variance.

Maximum acceptable risk (MAR)
measures the level of risk for
a specific late effect that a respondent
would be willing to accept in
exchange for a treatment benefit. We
calculated the MAR for each late
effect relative to a 10% increase in
chance of cure. MAR was calculated
as the average utility of cure divided
by the utility per 1% increase in late-
effect probability. Variance of the
MAR was estimated by using the d

method. Neurocognitive impairment
was omitted from the MAR analysis
because the numerical risk of
neurocognitive impairment was not
assessed in the DCE.

Descriptive and comparative analyses
were performed by using SAS version
9.4 (SAS Institute, Inc, Cary, NC). DCE
models were performed by using
Lighthouse Studio (Sawtooth
Software, Inc). Two-sided P values

TABLE 1 Characteristics of Participating Parents and Their Children (N = 95) and Physicians (N = 41)

Characteristics Results

Parent, n (%)
Sex
Female 70/95 (74)
Male 25/95 (26)

Race
White 80/94 (85)
African American 3/94 (3)
Asian American or Pacific Islander 8/94 (9)
Other 3/94 (3)

Ethnicity
Hispanic 8/94 (9)

Education
Less than college graduatea 23/95 (24)
College graduate 44/95 (46)
Graduate or professional school 28/95 (29)

Child
Age at diagnosis, y, n (%)
0–2 17/95 (18)
3–6 37/95 (39)
7–12 23/95 (24)
13–18 18/95 (19)

Sex, n (%)
Male 53/95 (56)
Female 42/95 (44)

Diagnosis, n (%)
Hematologic malignancy 52/95 (55)
Extracranial solid tumor 32/95 (34)
Brain tumor 11/95 (12)

Days from diagnosis to survey, median (range) 140 (29–365)
Physician, n (%)
Sex
Female 24/41 (59)
Male 17/41 (41)

Clinical role
Fellow 8/41 (20)
Attending 33/41 (80)

Clinical effort, n (%)
0%–30% 23/41 (56)
30%–50% 9/41 (22)
.50% 9/41 (22)

Years in practice (years post medical school graduation), n (%)
,5 2/41 (5)
5–10 19/41 (46)
11–20 13/41 (32)
.20 7/41 (17)

Clinical specialty area (select all that apply), n (%)
Hematologic malignancy 25/41 (61)
Extracranial solid tumor 21/41 (51)
Brain tumor 13/41 (32)
Stem cell transplant 13/41 (32)
Survivorship 2/41 (5)

a Less than college graduate includes eighth grade or less, high school graduate or equivalent, some college, or technical
school.
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,.05 were considered statistically
significant.

RESULTS

Eighty-two percent (96 of 117) of
eligible parents approached for
participation completed the survey.

Sixty-five percent (42 of 65) of
eligible physicians completed the
physician survey. Parents who
declined participation (n = 21) had
children with similar ages and
diagnoses as participating parents;
physicians who declined (n = 23) had
similar sex and role characteristics as

participating physicians. One
parent and 1 physician were
excluded from the current analysis
because they did not complete the
DCE; thus, 95 parents and 41
physicians were included in the
analytic cohort (Table 1).
Participating parents were
predominantly female (74%),
white (85%), and highly educated
(76% with college degrees).
Physician participants were
mostly attending physicians (80%)
with a range of years of
experience and varied pediatric
oncology practice areas.

Fig 2 A and B depict the
estimated preference weights and
associated 95% confidence
intervals for parents and
physicians, respectively. Parents
and physicians preferred the
better clinical outcome, increased
chance of cure or decreased
probability of late effect, across all
attributes. Avoidance of severe
cognitive impairment was the most
important factor to parents
(preference weight 21.78 for severe
impairment), followed by cure
(preference weight 20.53 for 80%
chance of cure), and decreased risk of
second malignancies (preference
weight 20.53 for 20% risk of second
malignancy). The most important
factors driving physician decision-
making were avoidance of severe
neurocognitive impairment
(preference weight 22.62), avoidance
of second malignancies (preference
weight 20.69), and risk of infertility
(preference weight 20.61 for 85%
risk of infertility).

Each attribute had a statistically
significant association with parent
and physician treatment choice
(Table 2). Parent participants were
significantly more likely to choose
a treatment with no or mild
neurocognitive impairment compared
with one that caused severe
impairment (OR = 2.83 [P , .001] for
none versus severe impairment), as

FIGURE 2
Parent and physician preference weights. Error bars denote the width of the 95% confidence interval
(CI). A, Parent preference weights by using the conditional logit model (N = 95). B, Physician
preference weights by using the conditional logit model (N = 41).
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were physicians (OR = 4.01;
P , .001).

Post hoc exploratory analyses of
differences in parental preferences
between groups by using individual
utility scores from the hierarchical
Bayesian model were conducted to
evaluate the strength of preference
for an improved chance of cure and
avoidance of neurocognitive
impairment. DCE findings were
similar regardless of parent sex,
perceived prognosis, child age, child
diagnosis, parent education, time
since diagnosis, and race and/or
ethnicity (Table 3).

MAR estimates for late effects relative
to chance of cure revealed that both
parents and physicians were willing
to accept a substantially increased
risk of infertility (137% increase for
parents and 80% increase for
physicians) in exchange for a 10%
increased chance of cure (Table 4).
Parents and physicians were least
willing to trade an increased chance
of a second malignancy for an
improved chance of cure (parents:
18% increased chance of second
cancers; physicians: 15% increased
chance of second cancers).

DISCUSSION

Although more and more children are
cured of their malignancies, that cure
comes at a cost to long-term health
and quality of life.2–5 As a result,
oncologists increasingly design
clinical trials with dual goals of
optimizing cure while minimizing late
effects. In doing so, they make
judgments about the relative value of
short- and long-term outcomes in
patients’ lives. Yet oncologists have
largely done so in the absence of
information about how parents
prioritize avoidance of late effects
relative to the chance of cure. In this
study, we found that high risks of late
effects of pediatric cancer therapy
influenced parent and physician
treatment preferences. Parents and
physicians accepted a decreased
chance of cure to avoid severe
neurocognitive impairment.
Conversely, parents and physicians
accepted a high risk of infertility in
exchange for an increased chance
of cure.

These findings are consistent with
those of previous studies that
revealed that patients and parents
value cognitive and quality-of-life

outcomes in decision-making for
treatment of serious illness.10,34 Most
adults with serious illnesses would
not select a life-extending treatment
option if it came with severe cognitive
or functional impairment.10 Similarly,
avoidance of significant
neurocognitive disability drives
treatment decision-making in
pediatric medulloblastoma.23

Although our study included a small
number of patients with brain
tumors, who face particular risks of
neurocognitive impairment from their
tumors and treatment, survivors of
other childhood cancers, namely
acute lymphoblastic leukemia, also
face substantial risks of impaired
cognition.35 Interestingly, this
preference held regardless of patient
cancer diagnosis, although there was
a trend toward those who perceived
their children to be at greatest risk of
cognitive impairment placing less
value on avoidance of neurocognitive
impairment.

There were some notable differences
between parent and physician
preferences. Whereas parents
considered optimizing a chance of
cure to be the second most important

TABLE 2 Impact of Late Effects on Parent (N = 95) and Physician (N = 41) Treatment Preferences

Late Effect Parents Physicians

Preference Wt SE OR (95% CI) P Preference Wt SE OR (95% CI) P

Cure
80% cure 20.53 0.07 0.59 (0.51–0.67) ,.001 20.56 0.13 0.57 (0.44–0.74) ,.001
90% cure 0.53 0.07 1.7 (1.48–1.95) ,.001 0.56 0.13 1.75 (1.36–2.25) ,.001

Cardiac toxicity
5% risk 0.23 0.06 1.26 (1.11–1.42) ,.001 0.38 0.12 1.47 (1.16–1.86) ,.001
20% risk 20.23 0.06 0.79 (0.7–0.9) ,.001 20.38 0.12 0.68 (0.54–0.86) ,.001

Infertility
5% risk 0.31 0.07 1.37 (1.19–1.57) ,.001 0.61 0.14 1.84 (1.39–2.43) ,.001
85% risk 20.31 0.07 0.73 (0.64–0.84) ,.001 20.61 0.14 0.54 (0.41–0.72) ,.001

Second malignancy
2% risk 0.53 0.07 1.7 (1.48–1.94) ,.001 0.69 0.13 2 (1.56–2.56) ,.001
20% risk 20.53 0.07 0.59 (0.52–0.67) ,.001 20.69 0.13 0.5 (0.39–0.64) ,.001

Neurocognitive impairment
None 1.04 0.12 2.83 (2.23–3.58) ,0.001 1.39 0.23 4.01 (2.58–6.24) ,.001
Mild 0.75 0.11 2.11 (1.71–2.59) ,.001 1.23 0.21 3.43 (2.26–5.21) ,.001
Severe 21.78 0.14 0.17 (0.13–0.22) ,.001 22.62 0.32 0.07 (0.04–0.14) ,.001

Abnormal growth and development
5% risk 0.22 0.06 1.24 (1.11–1.4) ,.001 0.30 0.11 1.35 (1.09–1.67) ,.001
20% risk 20.22 0.06 0.8 (0.71–0.9) ,.001 20.30 0.11 0.74 (0.6–0.92) ,.001

Estimated preference weights, SEs, ORs and corresponding 95% CIs, and P values for each late effect by using the conditional logit model. P values were estimated by assuming a normal
distribution. CI, confidence interval.
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priority, physicians prioritized cure
after risk of neurocognitive
impairment, second malignancies,
and infertility. It is possible that
a 10% increased chance of cure may
not be as clinically salient to
physicians as to parents, such that
physicians would more heavily weigh
chance of cure if there were a larger
difference between treatment

options. However, we selected the
10% difference to approximate real-
world treatment choices, and pilot
testing revealed it was meaningful to
parents and physicians alike.
Alternatively, as in previous studies of
neonatal outcomes, parents and
physicians may have distinct
perceptions of the impact of
impairment associated with care

decisions.11,12 Concern for infertility
played a bigger role in physician
choices than it did for parents;
parental acceptance of potential
infertility in exchange for cure aligns
with previous research.36

The importance of late-effects risks
to parental treatment decision-
making has implications for the
approach to individual treatment
conversations and
recommendations. Parents of
children who are seriously ill
consider making informed medical
decisions to be one of the primary
components of being a good parent.37

Although we did not evaluate if
parent participants felt they faced

TABLE 3 Post Hoc Exploratory Analysis for Differences in Parent Preferences (Utility Scores) Between Groups (N = 95)

Parent Characteristic n (%) 90% Cure, Mean Utility
Score (SD)

P No Cognitive Impairment, Mean Utility
Score (SD)

P

Sex .98 .89
Female 70 (74) 47.7 (24.2) 92.4 (39.4)
Male 25 (26) 47.9 (17) 91.1 (42)

Parent perception of prognosis .87 .51
$75% chance of cure 81 (87) 48 (23) 91.1 (42.6)
,75% chance of cure 12 (13) 46.9 (20.9) 99.4 (17.4)

Preferred timing of late-effects information .14 .75
In initial diagnosis and treatment discussions 68 (72) 45.6 (22.1) 92.9 (41.3)
Not in initial diagnosis and treatment discussions 27 (28) 53.2 (22.7) 90 (36.8)

Distress associated with late-effects information .72 .48
Extremely or very upsetting 62 (67) 47 (20.9) 95 (35.5)
Not extremely or very upsetting 31 (33) 48.7 (23.4) 89.1 (43.3)

College graduate .06 .48
Yes 72 (76) 50.2 (23.7) 93.7 (39.9)
No 23 (24) 40.1 (15.9) 87 (40.4)

Child age, y .47 .68
0–6 54 (57) 46.4 (23.7) 89.7 (42.9)
7–12 23 (24) 52.8 (26) 98.5 (31.3)
13–18 18 (19) 45.5 (10.7) 90.9 (41.5)

Diagnosis .1 .66
Brain tumor 11 (12) 38.9 (17.1) 102 (14.3)
Extracranial solid tumor 32 (34) 43.8 (19.2) 92.4 (37.6)
Hematologic malignancy 52 (55) 52.1 (24.5) 89.8 (44.8)

Race and/or ethnicity .41 .25
White non-Hispanic 73 (78) 46.7 (21.4) 95.1 (38.6)
Other race and/or ethnicity 20 (22) 51.4 (26.7) 83.5 (43.3)

Time from diagnosis to survey completion, d .6 .8
First 100 20 (21) 44.4 (24.6) 93.9 (29.8)
.100 75 (79) 47.6 (23.4) 91.6 (39.5)

Recall of discussion of risk of cognitive impairment .8
Yes 28/94 (30) — 90.7 (33.7)
No or do not remember 66/94 (70) — 92.3 (39.5)

Perceived likelihood of cognitive impairment — .052
Extremely or very 10/93 (11) — 71.8 (49.6)
Somewhat 21/93 (23) — 85.3 (33.8)
A little or not at all 62/93 (67) — 98.9 (34.1)

Mean and SD hierarchical Bayesian utility scores were compared between groups by using the t test or analysis of variance. —, not applicable.

TABLE 4 MAR of Late Effects Parents and Physicians Would Accept in Exchange for a 10% Increased
Chance of Cure, With SD

Average Utilities (Zero-Centered Differences) Parents’ MAR,
% (SD)

Physicians’ MAR,
% (SD)

Cardiac toxicity 31 (15) 22 (9)
Infertility 137 (69) 80 (32)
Second malignancy 18 (9) 15 (6)
Impaired growth and development 38 (19) 34 (14)
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a treatment choice for their child,
previous work has demonstrated
that most parents of children with
cancer deliberate over a treatment
decision.36 Some childhood
malignancies have more than
one therapeutic option, and
others may present a choice
between the standard of care and
a clinical trial. In these instances,
elicitation of parent late-effects
priorities and provision of
information about late effects can
support informed treatment decision-
making. For other cancers,
oncologists may present a single
standard of care. Parents who do not
have a choice between treatment
options still value involvement in the
deliberation phase of decision-
making, including receiving and
processing information and
identifying preferences.38 Therefore,
providing high-quality information
about potential late effects meets
parents’ stated information
preferences,36,39 supports parent
participation in decision-making, and
helps them fulfill their desired
parental roles. Although multipage
informed consent documents
typically list risks of late effects, late
effects are generally not discussed at
length in informed consent
discussions.40 To our knowledge,
there are currently no validated tools
to solicit parental treatment
preferences. Future researchers
should explore the best ways to
provide late-effects information, with
consideration of tools that support
information delivery and potentially
use DCE to identify individual
families’ long-term treatment
priorities.

Our study should be interpreted in
the context of limitations. DCE is
a powerful tool to understand
preferences in hypothetical treatment

scenarios, but we do not know if our
findings would be replicated in actual
treatment decisions. We included
parents of children facing various
pediatric oncology diagnoses with
distinct treatment regimens and
associated risks of late effects, but the
strength of parental preferences may
differ when facing particular
treatment plans with known risks of
late effects. We evaluated preferences
for a select number of late effects that
were chosen on the basis of their
prevalence and importance to
families and physicians; additional
late effects can be evaluated in future
studies. To best elicit preferences and
trade-offs, and because decisions to
forgo all treatment are rare in
pediatric oncology, we did not include
a “no treatment” choice in our DCE.
Future work to investigate treatment
trade-offs in specific pediatric
malignancies, particularly those that
may include an option for observation
only, would be of interest.

We surveyed parents of children
currently receiving cancer-directed
therapy, which is typically before
experiencing late effects; parents of
survivors and survivors themselves
may have different perceptions on the
tolerability of late effects. However,
we selected this population to
understand the perspectives of
parents who recently engaged in
treatment decision-making and
because parents typically make
treatment decisions for their children.
Child and adolescent patient and
survivor perspectives on treatment
decision-making and late-effects
tolerability merit further exploration.
The generalizability of our results
may be somewhat restricted by our
single-site sample with limited racial
and educational diversity, and we had
limited power to conduct subgroup
analyses. However, post hoc analyses

suggest no differences in parent
preferences based on race and/or
ethnicity or educational attainment.

CONCLUSIONS

As the population of pediatric cancer
survivors grows, the quality of
survivorship becomes ever more
important. Efforts to decrease the
long-term toxicities of treatment must
be informed by physician perception
of intolerable toxicities and by patient
and family values. In this study, we
found much alignment between
parent and physician priorities
(particularly around avoidance of
neurocognitive impairment and
second malignancies) but also
important areas of distinction
(namely, different acceptable trade-
offs for risk of infertility). This
nuanced understanding of parental
late-effects priorities can help
physicians provide the necessary
information and support for parent
participation in treatment decision-
making and may be used to
determine priority areas for
reductions of late-effects risks in
clinical trials. Although cure comes at
a cost, some costs may be too
excessive to bear.
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