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Objective: The aim of this study was to determine the preferences of parents with children
with medulloblastoma and clinicians who manage this condition and their trade-offs between
survival and disability using a best-worst scaling (BWS) choice experiment.

Methods: Mixed methods were used to develop a BWS tool. Health professionals involved
in the care of medulloblastoma patients were contacted through oncology networks in Canada.
Parents of children diagnosed with brain tumors were recruited via two clinics in Vancouver and
Toronto. The profile case BWS was used with each participant completing 12 choice profiles
with the respondent indicating the best and worst features of each profile. Surveys were stratified
into good, moderate, and poor prognosis based on the probability of survival presented. Paired
model conditional logit analysis was used to generate quantitative preferences.

Results: Fifty-four parents (80% female) and 176 providers (36% female, 79% oncologists)
participated in this study. There were many similarities in the parents’ and providers’ prefer-
ences for treatment although the parents tended to value survival higher than disability while
providers seemed to value the opposite. Specifically, providers were willing to take more risk of
recurrence in a child with good prognosis compared to intermediate and poor prognosis. Also,
parents were less willing to take more survival risks than providers when they had to trade-off
between mild disability and survival rate.

Conclusion: This study provides useful insights into the preferences of parents and health care
providers, the stakeholders of a collaborative decision for the treatment of pediatric medullo-
blastoma, and compares their values and trade-offs between different levels of survival and
disability.

Keywords: best—worst scaling, BWS, preference, medulloblastoma, trade-off, cancer

Introduction

Medulloblastoma, the most frequent malignant brain tumor in children, has benefited
from improvements in treatments over the past 20 years. With the current multimodal
therapy which includes surgery, multi-agent chemotherapy, and radiation, the survival
rate has improved significantly.! However, the improvement in the survival rate has
come with an increased incidence of neurodevelopmental adverse effects which gives
rise to issues in cognitive and academic outcomes in children.? Previous studies have
shown that the severity of neurocognitive deficit is largely related to the dose of radiation
that the child is exposed to as part of treatment.** However, there has been a reluctance
to reduce the radiotherapy dose due to the risks of treatment failure, higher recurrence,
and lower survival rate. Recent studies have revealed that the genotype of a tumor can
predict different prognoses for the disease which may form the basis for a reduction

submit your manuscript
e
in

Dove

http:

Patient Preference and Adherence 2018:12 2103-2110 2103
© 2018 Khakban et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
BY NG

and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you
hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/PPA.S168739
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://twitter.com/dovepress
https://www.youtube.com/user/dovepress
mailto:carlo.marra@otago.ac.nz

Khakban et al

Dove

or elimination of radiation.”® Several studies are ongoing to
test the feasibility of a sub-group adapted strategy: SIMB12
has tailored postoperative treatment based on the subgrouping
according to three different categories, namely WNT, Sonic
Hedgehog (SHH) and non-WNT, non-SHH with specific
doses of craniospinal radiation and specific chemotherapy
regimen for each category.” PNETS, the European protocol,
classifies patients with average risk medulloblastoma into
WNT and non-WNT groups.!® The Children’s Oncology
group has launched a protocol for patients with average risk
WNT medulloblastoma, with the intent to decrease the dose
of craniospinal to 18 Gy.'"" Additional subcategories may
emerge, as the outcome of patients with high risk features,
such as MYC amplification in group 3 or TP53 mutation in
the SHH group is not satisfactory.'?

However, because the predictive value of molecular
testing is not always perfect, there are trade-offs between
the accuracy of the test, survival, and disability in children
with medulloblastoma. We have previously examined these
trade-offs using qualitative research'® and using best—worst
scaling (BWS) in a large sample of the general population.'*
We recognize that preferences often differ between those
who are directly affected by the disease (such as those with
an affected child) and those who consider it hypothetically.
As such, the objective of this paper was to determine the
preferences of parents with children with medulloblastoma
and clinicians who manage this condition and their trade-offs
between survival and disability.

Methods

We used BWS, a choice-based method, to measure prefer-
ences based on random utility theory (RUT)."> The idea
behind BWS is that people are able to choose the two items
in a set of three or more choices that represent their extreme

Table | Attributes and attribute levels

(lowest and highest) preferences. There are three types of
BWS: object case, profile case, and multi-profile case BWS. !¢
We have used the profile case BWS in this study. In this
framework, a specific set of attribute-levels (a profile) is
presented to the respondents in each choice task, and they are
asked to make choices within the profile to choose the best
(or the most important) and the worst (or the least important)
attribute level.

Selection of attribute levels and scenarios
We previously reported the preferences of members of the
general public for the treatment of pediatric medulloblastoma.'
In brief, to identify the important aspects of the treatment
for medulloblastoma, semi-structured focus groups were
conducted with parents of children with medulloblastoma
and health care providers. The results of the focus groups of
16 parents and 16 providers showed three important aspects:
1) the accuracy of the genetic test, 2) the adverse effects
of the treatment on the child, and 3) the 10-year survival
rate (Table 1)."* We stratified the BWS for three different
scenarios based on the disease prognosis: good, intermediate,
and poor prognosis with 10-year survival rates of 95%, 70%,
and 40%, respectively.

To define the severity of the adverse treatment effects, we
used Bloom’s scale for levels of disability.!”!® To summarize,
these levels of disability are as follows: 1) No disability:
normal life defined by appropriate mental development and
activities; 2) Mild disability: a) learning disabilities involv-
ing schooling with special services within the normal school
system and clumsiness and b) mild difficulties in balance,
running, and jumping; 3) Partial disability: a) capable of
self-care if old enough with problems developing daily living
skills like feeding oneself or getting dressed, and b) Over-
all evidence of intellectual impairment, severe learning

Attributes

Good prognosis

Intermediate prognosis

Poor prognosis

Accuracy of test

Adverse effects of
treatment on the child

10-year survival rate

100% accuracy of test

95% accuracy of test

90% accuracy of test

85% accuracy of test

Child will have normal mental
development

Child will experience mild disability
Child will experience partial disability
Child will experience severe disability
100% survival rate

95% survival rate

90% survival rate

80% survival rate

100% accuracy of test

95% accuracy of test

90% accuracy of test

85% accuracy of test

Child will have normal mental
development

Child will experience mild disability
Child will experience partial disability
Child will experience severe disability
85% survival rate

70% survival rate

55% survival rate

40% survival rate

100% accuracy of test

95% accuracy of test

90% accuracy of test

85% accuracy of test

Child will have normal mental
development

Child will experience mild disability
Child will experience partial disability
Child will experience severe disability
55% survival rate

40% survival rate

25% survival rate

10% survival rate
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disabilities necessitating special schooling; or 4) Severe
disability: a) incapable of self-care (not developing daily
living skills like feeding oneself or getting dressed and child
needs help for daily routines), b) necessitating schooling for
the intellectually impaired; and c) inability to walk or eat
without help.

Experimental design

The experimental design refers to the specific combinations
of attributes and levels which respondents evaluate in their
choice tasks with the overarching goal of estimating prefer-
ences from the least amount of choice sets answered. In order
to elicit the most information possible and maximize the
precision of estimated choice model parameters for a given
number of choice questions, efficient experiment design
methods have been used.!*?

As discussed in our previous article,' in this study we
used software from Sawtooth (Sawtooth Software, Inc.
Sequim, WA, USA) to obtain optimal or near-optimal
designs.?! This approach ensures that the experimental design
is well balanced and orthogonal or near-orthogonal. It also
considers connectivity and positional balance. In the final
design, we controlled for the presence of the implausible
combinations.

Before presenting the choice tasks, a brief background
information and description of attribute levels in the BWS
were provided to the respondents. Each questionnaire
comprised 12 BWS choice tasks, and in each of them,
respondents were inquired to identify their most and least
preferable aspect of the treatment. An example of the choice
tasks is presented in Figure 1.

Sample

Health professionals involved in the care of medulloblastoma
patients were identified and contacted through pediatric oncol-
ogy networks in Canada (ie, C17/CPHOD, Canadian Pedi-
atric Brain Tumour Consortium) and IPSOS Reid Canada.
These professionals received an email describing the purpose
of the study along with a consent form and inviting them to
complete the survey online. Parents of children diagnosed
with brain tumors were recruited via British Columbia (BC)
Children’s Hospital in Vancouver and Sick Kids’ Hospital
in Toronto. Parents with children across all pediatric brain
tumor types were included given the treatment and sequelae
are similar across the various tumor types. We did not include
parents of children who were currently undergoing treatment.
They received an invitation letter containing the website
address and a universal invitation code which was subse-
quently changed so that participants remained anonymous.
After assessing their eligibility, parents were included in
the study. All respondents provided written informed con-
sent. This study was approved by the University of British
Columbia Behavioural Ethics Committee (#H1203528).

Statistical analysis

The BWS data were coded and analyzed using the paired
model conditional logit analysis. In the paired model of the
conditional logit framework, the observations are the unique
pairs of the best—worst attribute levels.

In this framework, it is assumed that each respondent’s
utility of an alternative can be separated into a systematic
part (observable and explainable) and a stochastic com-
ponent which captures the unobservable or unexplainable

Considering only these 4 features, which one is the BEST, and which one is the WORST,
in your opinion, when making a decision about the treatment of a child with brain tumor.

5 out of 100 children will get the wrong treatment
due to an inaccurate test Worst

Best
O 95 percent accuracy of test O
O Child will experience severe disability O
O 95 percent survival rate in next 10 years O
O Child will experience mild disability O

Click the ‘Next’ button to continue...

0%

Figure | Choice task template.

100%
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component of utility. The basic assumption of RUT is that
the systematic component of utility can be considered as a
function of the variables representing the attributes (features)
of the alternative:

Uijs = /birxi]'x + ‘E:'jx (1)

where U, s is individual ’s utility from alternative j in choice
set s, 3 is a vector of individual i’s utility parameter, X5, is
a vector of attributes associated with choice j, and £, isa
stochastic part of utility (error term). The assumption of an
independently and identically extreme value error term can
be used to develop the probability of choosing an alternative.
In the paired conditional logit model, the units are pairs of
attribute levels. From all possible pairs of attribute levels,
individual 7 chooses a pair which has the maximum differ-
ences in utility between its best and worst choices.” The
probability that respondent i chooses attribute level j as the
best and attribute level k as the worst one is:

qu_ka

M N
TS e,
m=1 n=l1

P (pair j and k chosen as best — worst) =

We also used “counts” or “frequencies” of BWS data
to briefly explore the importance of attribute levels for the
respondents.* In this approach, count frequencies are used to
calculate a best-minus-worst score for attribute levels in all
choice sets. This score can be used as a descriptive statistic
of the choice model.**

Results

Details of the demographics of the respondents are sum-
marized in Table 2. A total of 54 parents (79% female) and
176 providers (36% female) responded to the questionnaire.
The health care provider response rate to our questionnaire
was 82% (through IPSOS Reid), whereas a response rate of
57% was achieved for parents of affected children.

Table 2 Demographic characteristics of the respondents

Variable Parents Providers
Number of respondents 54 176
Female, N (%) 43 (79.6) 64 (36.4)
Average age (SD) 42.7 (13.3) 45.2 (10.3)
Parents with university degree, N (%) 41 (76) -
Oncologists, N (%) - 139 (79)
Nurses and social workers, N (%) - 10 (6)
General physicians, N (%) - 9 (5)
Radiotherapists, N (%) - 7 (4)
Neurosurgeons, N (%) - 3 ()
Unspecified, N (%) - 8 (5)

The distribution of brain tumors in the affected children
of'the included parents was medulloblastoma (44%), glioma
(15%), ependymoma (7%), and unspecified (34%). In terms
of treatment received, 68% of patients at least had che-
motherapy, 75% had radiotherapy, and 78% experienced
surgery. About 51% of the patients received all three types
of treatments. The mean age of the children during diagnosis
was 6.36 years (SD, 3.73). The average age of children at the
time of the BWS survey was 10.1 years (SD, 5.5).

The average age of parents and providers was 42.7 (SD,
13.3) and 45.2 (SD, 10.3) years, respectively. In each group
of respondents (parents and providers), we estimated three
separate models for each prognostic scenario and a model
with pooled data of the two groups (parents and providers)
with an interaction term of the dummy variable for the group
and the attribute levels.

Good prognosis

Results showed that all the coefficients were statistically
significantly different from zero for providers. For parents,
except for the lowest level of the test accuracy and mild
disability, all other attributes were significantly important
(Table 3). The parents and providers followed the same pat-
tern of preferences with an identical ranking for the first four,
the most favorable attribute levels. However, the magnitudes
of preferences were slightly different, and parents showed
more variability across the levels. The attributes of “child with
severe disability” and “100% survival rate” were the least
and the most favorable attribute levels in both the groups.

In terms of how the groups would trade-off between
survival and disability, both parents and providers preferred
an 80% survival rate over having a child with disability.
Though, as it can be seen in Table 3, the parents’ prefer-
ences for a “child with minor disability”” was similar to “80%
survival rate.”

We observed statistically significant differences in the
magnitude of preferences between parents and providers
for the first three levels of the test accuracy and the first
two levels of the adverse effects of the treatments (Table 3).
However, the relative importance of the accuracy of the test
for providers was lower as compared to the parents.

Intermediate prognosis

As it is reported in Table 4, in the intermediate prognostic
scenario, the attributes “child having normal mental
development” following by “100% accuracy of the test”
had the most impact on parents’ preferences. The attri-
bute “child having normal mental development” was also
the most favorable for health care providers followed by
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“85% survival rate.” The least favorable factor for both
parents and providers was the attribute “child will experi-
ence severe disability.” Table 4 highlights the comparison of
providers’ and parents’ preferences toward attribute levels.
As it can be seen from this table, the difference between
coefficients representing preferences of parents and providers
were not statistically significant for “child will experience
severe disability” and “55% survival rate.” Though for oth-
ers, we observed that providers have shown lower difference
with the reference attribute level.

Poor prognosis

The results for the poor prognostic scenario are reported in
Table 5. In this scenario, the attributes “child having normal
mental development” and “100% accuracy of the test” were
the most favorable attribute levels for parents and providers.
Providers ranked the attributes “child experiences severe
disability” and “10% survival rate” as the least favorable
followed by “25% survival rate.” However, parents ranked
the attributes “10% survival rate,” “25% survival rate,”
and “child experience severe disability” as least favorable
meaning that their preferences for having a child with severe
disability were higher than for the <25% survival rate.
Providers, on the other hand, were willing to take the survival
risk for avoiding severe disability. The estimated coefficient
for the dummy variable representing that belonging to the
parent or provider showed statistical significance only for
attribute levels presenting the three levels of mental disability
(mild, partial, and severe disability).

Discussion

To our knowledge, this study is the first to use a choice-based
method to quantify and understand parents’ and providers’
preferences for the treatment of pediatric medulloblastoma
and their willingness to trade survival and disability. This is
an important issue, as medulloblastoma protocols are increas-
ingly tailored according to molecular biology, and more
specifically tumor subgrouping. While some protocols are
attempting at improving the outcome of high-risk patients,
others are planning to decrease the treatment intensity for
lower risk patients, such as those diagnosed with WNT
medulloblastoma. As a result some of these protocols may
be associated with a higher risk of relapse.

The results showed that there were many similarities
between the parents’ and providers’ preferences for treatment
although the parents tended to value survival higher than dis-
ability, while providers seemed to value the opposite. Specifi-
cally, providers were willing to take more risk of recurrence
in a child with good prognosis compared to intermediate

Table 5 Best—worst scaling preferences and their differences among providers and parents — poor prognostic scenario
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Preferences in the treatment of pediatric medulloblastoma

and poor prognosis. Also, parents were less willing to take
more survival risks than providers when they had to trade-off
between mild disability and survival rate.

Previous studies conducted to compare parents’ and
health care professional’s preferences for pediatric cancer
treatment have mostly used qualitative methods.?>%’
Although these studies show similar findings to ours, there
are advantages of using a choice-based methods such as
respondents’ preferences are quantitatively examined through
multiple choice tasks and trade-offs among the attributes
can be examined. As we used BWS which asks respondents
to consider and choose between different key factors of
the treatment (attribute level), the estimated preferences
and the trade-offs between survival and disability may not
be specific to pediatric medulloblastoma. These choices
can be used to guide research in other pediatric areas where
the process of decision-making for parents and clinicians
also requires considering this trade-off. Also quantifying
both parents’ and health care providers’ preferences using
the same BWS questionnaire makes it possible to compare
their perspectives toward different aspects of the treatments
directly and with more accuracy.

In the literature, there have been very few studies that
examine the trade-offs between health-related domains and
survival that are made by patients and/or their families.
A study by Slevin et al*® showed that most patients were
willing to accept intensive chemotherapy with little chance of
benefit in contrast to those without cancer (general public and
health care providers). Similarly, a study by Bremnes et al*
showed that patients aged <40 years would accept toxic
treatments for little chance of benefit including chance of
cure (7% median), life prolongation (3 months), and symptom
relief (8%) and that health care providers (especially
surgeons and surgical nurses) were unwilling to consider
similar risks for little benefit. These findings are similar to
that reported in pediatric cancers. Tomlinson et al*® showed
that parents would consider chemotherapy even if quality of
life was reduced (by a median of one hypothetical unit) and
survival was decreased (by a median of 1 month), whereas
the health care workers would require a median increase in
survival by at least 2 months and/or an increase in quality of
life by a median in two hypothetical units before initiating
chemotherapy.

Daneault et al*® wrote about the role of “hope” in late-
stage cancers and how it influences the willingness to accept
treatment (despite the expected lack of benefits) by patients.
Generally, hope appears to be a dynamic construct and may
be a way to help patients and their families to cope with a
terminal diagnosis or a serious illness such as cancer. Hope

was misguided most of the times. Doyle et al*! showed that
patients believe that additional chemotherapy would be
curative despite being informed that their condition was
palliative and does not necessarily take the view of quality
of life or societal costs into consideration. Thus, our research
contributes to this knowledge base by specifically showing
the quantitative trade-offs that parents are willing to take in
even bleak scenarios.

There are some limitations in our study. First, the numbers
of respondents in parents and providers groups were not equal
and both sample sizes were limited. Second, like any other
stated preferences method including probabilities (risk) as an
attribute, respondents might have some difficulty understand-
ing the choice task.* Third, because of the limited number
of potential respondents for this BWS, we cannot exclude
selection bias in that those most motivated to respond may
have different preferences than the population from which
they were drawn. Finally, the over-representation of females
in the parent group as compared to the provider group could
be a potentially confounding factor if gender is associated
with preferences. Unfortunately, we do not have sufficient
male representation in the parent group to test this hypothesis
and adjust accordingly.

Conclusion

In conclusion, the results of this study provide useful insights
into the preferences of parents and health care providers,
the stakeholders of a collaborative decision for pediatric
medulloblastoma treatment, and compare their values and
trade-offs between different levels of survival and disability.
These findings can be used in conducting clinical investiga-
tions aimed at selecting options for children with different
medulloblastoma prognosis.
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