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Abstract
Background: The choice between palliative
chemotherapy (defined as the use of cytotoxic
medications delivered intravenously for the
purpose of our study) and supportive care
alone is one of the most difficult decisions in
pediatric oncology, yet little is known about
the preferences of parents and health care
professionals. We compared the strength of
these preferences by considering children’s
quality of life and survival time as key attributes. In addition, we identified factors associated with the reported preferences.
Methods: We included parents of children
whose cancer had no reasonable chance of
being cured and health care professionals in
pediatric oncology as participants in our
study. We administered separate interviews to
parents and to health care professionals.
Visual analogue scales were shown to respondents to illustrate the anticipated level of the
child’s quality of life, the expected duration of
survival and the probability of cure (shown
only to health care professionals). Respondents were then asked which treatment
option they would favour given these baseline attributes. In addition, respondents
reported what factors might affect such a
decision and ranked all factors identified in
order of importance. The primary measure

D

espite the substantial improvements in
rates of cure among children with cancer, some children will have progressive
or recurrent disease and will die.1 Cancer remains
the second most common cause of death for
North American children between 5 and 14 years
of age.2–4 When cure becomes unlikely, parents
and health care professionals are often faced with
the decision to continue further aggressive treatments or to provide relief from symptoms alone.1
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was the desirability score for supportive care
alone relative to palliative chemotherapy, as
obtained using the threshold technique.
Results: A total of 77 parents and 128 health
care professionals participated in our study.
Important factors influencing the decision
between therapeutic options were child
quality-of-life and survival time among both
parents and health care professionals. Hope
was particularly important to parents. Parents
significantly favoured chemotherapy (42/77,
54.5%) compared with health care professionals (20/128, 15.6%; p < 0.0001). The opinions of
the physician and child significantly influenced
the parents’ desire for supportive care; for
health care professionals, the opinions of parents and children were significant factors influencing this decision.
Interpretation: Compared with health care
professionals, parents more strongly favour
aggressive treatment in the palliative phase
and rank hope as a more important factor for
making decisions about treatment. Understanding the differences between parents and
health care professionals in the relative desirability of supportive care alone may aid in
communication and improve end-of-life care
for children with cancer.

The choice between palliative chemotherapy
and supportive care alone is one of the most
important and difficult decisions for parents of
children whose disease cannot be cured.5 At this
point, the goals of therapy are usually to maximize
the child’s quality and length of life and to ensure
respect for the family’s and child’s preferences.6
Given the difficult nature of this decision, it is
worthwhile to compare and contrast the perspectives of parents and health care professionals.
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Discordance in these perspectives could heighten
the anxiety felt by patients and parents and might
lead to their dissatisfaction with the care received. One qualitative study that interviewed
parents of children with recurrent cancer found
that “fearing disagreement with staff” was an
important negative factor in decision-making.7
However, little is known as to whether the attitudes of parents and health care professionals
toward therapeutic options are congruent.
The goal of this study was to compare the
strength of preference between parents and
health care professionals for supportive care
alone versus palliative chemotherapy for children whose cancer has no reasonable chance of
being cured, and to determine how specific factors affect these preferences.

Methods
Focus group prephase
Before the study began, we held a focus group
with 12 parents whose children had died of cancer.8 Together with the participants, we identified
the range of factors that parents consider important in choosing between supportive care and
palliative chemotherapy. Given the sensitive
nature of our study, we also asked the focus
group to test our visual aids and interview script
to ensure that we minimized the potential for
causing additional distress to our participants.
Participants
Parents of children under 18 years of age with
cancer that was considered to have no reasonable
chance of cure (< 5% chance of long-term survival according to their attending physician), and
who were not at the point of actual decisionmaking, were evaluated for eligibility in our
study. Inclusion criteria were the ability to speak
and read English and provide informed consent.
Responses from only one parent per child were
included.
For health care professionals, we sampled
staff physicians practising pediatric oncology,
senior fellows in training with at least one year
of dedicated training in pediatric oncology and
nurses and social workers who worked exclusively with children with cancer.
Study design
The Research Ethics Board at The Hospital for
Sick Children approved this study, and written
informed consent was obtained from all participants. A single research nurse (Deborah Tomlinson) conducted all interviews using kits with prepared scripts and visual aids that had been
pilot-tested with the focus group. Parents were

interviewed in inpatient or outpatient settings, or
in their homes, according to their wishes.
There were slight differences between the
interview kits used for parents and those used for
the health care professionals. Parents and health
care professionals were both asked to consider a
hypothetical scenario in which the child’s treatment was no longer working and no further treatments were available to cure the child’s illness.
Both kits used threshold tasks9,10 (Appendix 1,
available at www.cmaj.ca/lookup/suppl/doi:10
.1503/cmaj.110392/-/DC1) for assessing desirability. The kit used for health care professionals
involved threshold tasks working with three therapeutic attributes: child’s anticipated quality of
life, expected survival time and probability of
cure. Parents in the focus group had strongly recommended that the probability of cure not be
used in the interview kit for parents. The focus
group felt that because the scenario specified that
curative treatments were no longer available, it
would appear contradictory, and likely cause
emotional distress, if the interviewer then subsequently used probability of cure in a threshold
task. As such, the parents’ set worked with just
the first two therapeutic attributes. Appendix 1
details the structure of the interview and the
steps taken to obtain desirability scores for supportive care versus aggressive chemotherapy
from parents and health care professionals.
Participants were also provided with a list of
factors (identified by the focus group) that could
potentially affect their responses to the threshold
tasks and asked to rank them in order of personal
importance. In addition, parents were given the
opportunity to include any further factors that
they considered important (Appendix 1).
Assessing potential predictors
We assessed the impact of reporting others’ opinions on the indirectly derived desirability scores
for supportive care relative to chemotherapy. For
parents, the interviewer repeated the two threshold tasks four times in random order, after stating
that the physician strongly prefers chemotherapy,
that the physician strongly prefers supportive
care, that the child strongly prefers chemotherapy, and that the child strongly prefers supportive
care. For health care professionals, the three
threshold tasks were repeated four times with
similar statements about the preferences of the
parents and the child.
In addition, parents were asked to estimate
their own and their child’s current overall quality
of life during the previous week using a horizontal 10-cm visual analogue scale anchored at 0
(worst possible quality of life) and 10 (best possible quality of life).
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Statistical analysis
Our sample size estimations suggested that 75
participants in the parent group and 75 in the
health care professional group would provide at
least 80% power to detect a 20% across-group difference in desirability scores. However, we
increased the size of the sample of health care
professionals to allow us to explore potential relations between their characteristics and the desirability scores they gave to supportive care.
The primary measure was the desirability of
supportive care alone versus palliative chemotherapy. Desirability scores were indirectly identified in each threshold task by the point at which
respondents switched to their initially rejected
option (Appendices 3–5, available at www.cmaj.ca
/lookup/suppl/doi:10.1503/cmaj.110392/-/DC1).
Higher values suggested that supportive care alone
would be preferable to palliative chemotherapy.

Table 1: Characteristics of the parents and children involved in the study
No. (%)*
n = 77

Characteristic
Parents
Male sex

17

Age, median, yr (IQR)

40.0 (35.7–45.3)

(22.1)

Married

65

(84.4)

Level of education
High school

23

(29.9)

College or university

42

(54.6)

Professional or graduate degree

12

(15.6)

Quality-of-life visual analogue scale, score (IQR)

4.8

(2.1–7.0)

Children
Male sex

48

(62.3)

Age, median, yr (IQR)

8.6

(6.2–13.3)

Time since diagnosis, median, yr (IQR)

1.6

(0.8–2.6)

Form of cancer
Leukemia
Lymphoma

18

(23.4)

3

(3.9)

Solid tumour

32

(41.6)

Brain tumour

24

(31.2)

56

(72.7)

Intravenous chemotherapy

34

(44.2)

Oral chemotherapy

19

(24.7)

Inpatient chemotherapy

16

(20.8)

Radiation

13

(16.9)

None

21

(27.3)

Relapse
Treatment in the 4 wks before the study†

Quality-of-life visual analogue scale, score (IQR)
Note: IQR = interquartile range.
*Unless otherwise specified.
†Children may have received more than one type of treatment.
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6.0

(3.0–8.0)

Wilcoxon rank-sum analysis was used to test
for across-groups differences in the distributions of
desirability scores for supportive care using the
attributes of quality of life and survival time. Linear regression models were used to examine the
relations between potential predictors and desirability scores. Repeated-measures analysis of variance was used to determine whether desirability
scores were affected by statements regarding the
opinions of the physicians/parents and the child.
For the repeated-measures analysis, we specified
standard variance components in our covariance
structure, because sensitivity analyses we conducted with extreme covariance structures showed
almost identical results.
All tests of significance were two-sided, and
statistical significance was defined as p < 0.05.

Results
Participants
Between June 1, 2005, and Oct. 22, 2009, 115
eligible parents were identified. Fourteen children
died before a parent could be approached. Two
children were considered too medically unstable,
eight families were considered too emotionally
overwhelmed, and one child was transferred to
another hospital before his parents could be
approached. Twelve families refused to participate. At the start of one interview, the child
became unwell and the parent was unable to continue. A total of 77 parents participated in the
study. Distributions of age, sex or diagnosis of
leukemia did not differ between participants and
nonparticipants (data not shown). Table 1 describes the characteristics of the parents, children
and their households. Among the parents, 31
(40.3%) had children admitted to hospital at the
time of interview. Of the 77 interviews, 31 were
done in the inpatient setting, 43 in the outpatient
setting and 3 in the families’ homes.
Of the 129 health care professionals we approached, 128 agreed to participate in the study.
Of these, 19 (14.8%) were men and the median
age was 34.2 years (interquartile range [IQR]
28.9–41.4). The health care professionals had
been working with children with cancer for a
median of 7.0 years (IQR 3.0–14.0). Among the
respondents in this group were 13 staff physicians (10.2%), 12 senior fellows (9.4%), 97
nurses (75.8%) and 6 social workers (4.7%).
Initially favoured options and influencing
factors
Significantly more parents (42/77, 54.5%) than
health care professionals (20/128, 15.6%)
favoured chemotherapy (Wilcoxon rank-sum
test, p < 0.0001).

Research
Table 2 lists the rank-ordering of the importance
of factors influencing the choice between supportive care and chemotherapy for both parents and
health care professionals. For parents, hope and the
quality of life of their child were tied for the highest
ranking, followed by increased survival time. For
health care professionals, the child’s quality of life
was ranked as the most important factor, followed
by increased survival time. The most common factors added to our original list by respondents were
“child opinion” (health care professionals, n = 16;
parents, n = 9) and “religion/faith/spirituality”
(health care professionals, n = 5; parents, n = 10).11
Other factors added to the list included “previous
experience of illness,” “duration of illness” and
“experimental treatments.” Recall that these rankorders were elicited before the respondents engaged in the threshold tasks.
Desirability scores
Table 3 presents the median desirability scores
for supportive care from both parents and health
care professionals, as seen under the different
measurement conditions. Under the quality-oflife condition, health care professionals gave a
median score of 7.0 for supportive care, compared with the parents’ median score of 3.0 (p <
0.0001). Because the baseline quality of life was
five units, health care professionals would require a median increment of two units in quality
of life to be associated with chemotherapy
before considering it worthwhile, whereas parents would accept chemotherapy even if it reduced quality of life by a median of two units.
Under the survival-time condition, health care
professionals gave a median score of 8.0 for supportive care, compared with the parents’ median
score of 5.0 (p < 0.0001). Because the baseline survival time was six months, health care professionals
would need a median increment of two months of
survival time associated with chemotherapy before
considering it worthwhile, whereas parents would
accept chemotherapy even if it reduced survival
time by a median of one month.
Health care professionals would need a
median probability of cure of 5% before considering chemotherapy worthwhile.
Predictors of desirability scores for
supportive care
Table 4 summarizes the results of linear regression
models examining the relations between the potential predictors and the desirability scores parents
gave to supportive care under the two measurement conditions. Married parents gave higher
scores than single or unmarried parents, suggesting
stronger preference for supportive care, under both
measurement conditions; parents of older children

also gave higher scores to supportive care under
the survival-time condition. Parents gave low
scores to supportive care, suggesting stronger preferences for palliative chemotherapy, when their
children had recently received intravenous chemotherapy (under both measurement conditions),
and when the children’s current quality of life was
low (under the survival-time condition).
Table 4 summarizes the results of the
repeated-measures analysis of variance that was
used to see whether parents’ desirability scores
were affected by the opinions of their physician
or child. Under both measurement conditions,
parents’ scores matched those of the doctors and
children. In all situations, the opinion of the child
seemed to affect the scores given by parents more
strongly than the opinion of the physician.
Table 5 summarizes the results of the linear
regression models examining the relations between the potential predictors and the desirability scores given by health care professionals
under each of the three measurement conditions.
In all situations, the opinion of the child affected
the reported desirability scores more strongly
than the opinion of the parent. The responses
provided by physicians and nonphysicians, in
terms of the factors affecting their initially
favoured choice and their desirability scores,
were similar (data not shown).

Interpretation
We found that parents and health care professionals make similar considerations during endof-life decision-making. However, parents also

Table 2: Importance of factors influencing the choice between supportive
care and palliative chemotherapy as ranked by parents and health care
professionals

Factor

Parents’ ranking,
median (IQR)
n = 77

Health care
professionals’
ranking,
median (IQR)
n = 128

Child’s quality of life

2

(1–3)

1 (1–2)

Hope

2

(1–3)

4 (3–5)

Increased survival time

3

(2–4)

2 (2–3.5)

Family’s quality of life

5

(4–6)

4 (3–5)

Opinion of healthcare
professionals*

5

(3.5–6)

7 (6–8)

Financial considerations

6.5 (6–8)

7 (6–8)

Opinion of the parents†

7

5 (4–6)

(6–7)

Note: IQR = interquartile range.
*For the health care professional group, this factor refers to the opinions of other health
care professionals.
†For the parent group, this factor refers to the opinions of other parents.
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Table 3: Desirability of supportive care relative to chemotherapy as scored by parents and health care
professionals by attribute used in threshold tasks
Score, median (IQR)

Baseline
level

Theoretical
minimum,
maximum scores

Parents

Health care
professionals

p value

Quality of life, units

5

0, 10

3.0 (1.0–7.0)

7.0 (6.0–7.5)

< 0.0001

Survival time, mo

6

0, 12

5.0 (3.0–8.0)

8.0 (7.0–10.0)

< 0.0001

Probability of cure, %

1

0, 10

NA

5.0 (2.0–10.0)

Attribute

NA

Note: IQR = interquartile range, NA = not applicable.

Table 4: Predictors of desirability scores 77 parents gave to supportive care (relative to chemotherapy),
by attribute used during threshold tasks

Predictor

Quality of
life*,
units (SE)

p value

Survival time*,
mo (SE)

p value

Characteristics of respondent
Male sex

–0.30 (0.91)

0.74

–0.44 (1.05)

0.68

Age, yr

0.08 (0.06)

0.21

0.12 (0.07)

0.06

Married

2.11 (1.01)

0.04

2.71 (1.16)

0.02

Current quality of life

0.17 (0.14)

0.21

0.01 (0.16)

0.94

Male sex

0.63 (0.77)

0.42

0.18 (0.90)

0.84

Age, yr

0.12 (0.08)

0.14

0.19 (0.09)

0.03

Time since diagnosis, yr

0.18 (0.18)

0.32

0.39 (0.20)

0.06

–1.77 (0.96)

0.07

–1.36 (1.13)

0.23

1.28 (1.96)

0.52

–0.14 (2.32)

0.95

Characteristics of child

Diagnosis
Leukemia
Lymphoma
Solid tumour (reference)
Brain tumour
Relapse

1.00

1.00

–0.76 (0.88)

0.39

–0.89 (1.04)

0.40

–0.56 (0.84)

0.51

0.35 (0.98)

0.73

–1.68 (0.73)

0.02

–1.72 (0.86)

0.05

0.12 (0.87)

0.89

0.80 (1.01)

0.43

Treatment during previous 4 wks
Intravenous chemotherapy
Oral chemotherapy

–1.33 (0.92)

0.15

–0.94 (1.07)

0.38

Radiation

Inpatient chemotherapy

1.25 (1.00)

0.21

1.27 (1.16)

0.28

None

1.48 (0.83)

0.08

1.42 (0.97)

0.14

–0.12 (0.13)

0.35

–0.34 (0.14)

0.02

–1.17 (0.26)

0.02

–1.44 (0.33)

0.01

Current quality of life
Opinions of others
Doctor prefers intravenous chemotherapy
Doctor prefers supportive care alone
Child prefers intravenous chemotherapy
Child prefers supportive care alone

1.55 (0.29)

0.002

1.25 (0.31)

0.02

–2.62 (0.31)

< 0.0001

–3.19 (0.40)

< 0.0001

2.61 (0.32)

< 0.0001

2.22 (0.35)

< 0.0001

Note: SE = standard error.
*Change needed to be associated with chemotherapy for the respondent to find chemotherapy worthwhile. For example, in
the quality-of-life analysis, 2.11 for “Married” means that married respondents would require an increase of 2.11 units of
quality-of-life to be associated with chemotherapy before they would find chemotherapy worthwhile, reflecting a stronger
preference for supportive care.
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focus on the importance of hope; this factor may
loom larger for parents than for health care professionals. Given their relatively scant experience with the outcomes of similar children, parents may focus more on hope for their child
compared with health care professionals, who
are more aware of eventual outcomes given their
experiences with many similar children.
Health care professionals, as a group, tended
to regard supportive care alone more positively
than did parents, implying that parents and
health care professionals generally have different
underlying attitudes toward end-of-life treatments. These underlying differences may, in
part, contribute to the apparent conflict between
professionals and parents when tensions emerge
during the palliative phase of care.
Despite the high importance ranking they
assigned to their child’s quality of life, parents
reported that they would accept chemotherapy even
if it reduced both quality of life and survival time.
This finding shows the complexity of decisionmaking. It is possible that hope for a cure is such an
important factor that it may override considerations
of the child’s quality of life and survival time.
Another unexpected result was the strong
effect of parental marital status on desirability
scores. Single parents may be more resistant to
giving up aggressive treatment if they lack a supportive family structure. Further investigation of
this association is warranted.

When we elicited parental desirability scores,
we focused on two attributes: child quality of life
and survival time. However, these attributes are
typically unknown in most clinical situations.
Thus, the measurement of a child’s quality of life
and its association with palliative chemotherapy
should be a research priority.
Hope has been identified as an important factor for parents to consider in their decision-making in several previous studies.6,11–15
For both parents and health care professionals, desirability scores were highly influenced
by the opinions of the physician/parent and
child. These results are congruent with a report
that described the two highest-scoring factors
that parents consider when caring for children
with cancer as “recommendations received from
health care professionals” and “things my child
said about continuing or not continuing treatment.”5 These results imply that it is important
to explicitly elicit the preferences of children, if
their age and cognitive functioning so allow.
Limitations
Because only 77 of the 115 families we identified agreed to participate in the study, there is a
potential for selection bias.
There is a spectrum of intensities for palliative chemotherapy and the mode of its administration. We chose to focus only on intravenous
cytotoxic palliative chemotherapy. It is possible

Table 5: Predictors of desirability scores 128 health care professionals gave to supportive care (relative to chemotherapy), by
attribute used during threshold tasks
Quality of life*,
units (SE)

p value

–0.94 (0.46)

0.04

–1.09 (0.59)

0.07

–1.79 (1.01)

0.08

Age, yr

0.01 (0.02)

0.59

0.01 (0.02)

0.59

0.05 (0.04)

0.25

Experience with pediatric
cancer, yr

0.01 (0.02)

0.64

0.01 (0.03)

0.76

0.07 (0.04)

0.11

Physician v. other health care
professional

0.32 (0.58)

0.59

0.52 (0.69)

0.45

–1.08 (0.90)

0.23

Parent prefers intravenous
chemotherapy

–1.61 (0.20)

< 0.0001

–2.49 (0.27)

< 0.0001

–2.97 (0.37)

< 0.0001

Parent prefers supportive
care alone

1.54 (0.16)

< 0.0001

1.49 (0.22)

< 0.0001

1.77 (0.28)

< 0.0001

Child prefers intravenous
chemotherapy

–2.85 (0.21)

< 0.0001

–3.70 (0.29)

< 0.0001

–4.16 (0.37)

< 0.0001

2.32 (0.17)

< 0.0001

2.54 (0.20)

< 0.0001

2.50 (0.30)

< 0.0001

Predictor

Survival time*,
mo (SE)

p value

Probability of cure*,
% (SE)

p value

Characteristic of respondent
Male sex

Opinion of others

Child prefers supportive care
alone

Note: SE = standard error
*Change needed to be associated with chemotherapy for the respondent to find chemotherapy worthwhile. For example, in the quality-of-life analysis, 1.54 for
“Parent prefers supportive care alone” means that respondents would require an increase of 1.54 units of quality-of-life to be associated with chemotherapy
before they would find chemotherapy worthwhile.
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that preferences would differ if chemotherapy
were administered orally, even if the chemotherapy were cytotoxic.
Our ethically driven decision not to use probability of cure as an attribute during the parents’
threshold task prevented us from learning how
parents view this factor. In view of the high ranking that parents assigned to hope, if we had
worked with probability of cure, we might have
seen a strong effect on the desirability scores
reported by parents. In addtion, the threshold
task involving survival time considered only
length of survival without explicit adjustment for
quality of life.
We used a proxy measure of child quality of
life rather than childrens’ self reports, which
may have introduced additional bias.
Most of the health care professionals who participated in our study were nurses. Nurses typically do not make decisions regarding chemotherapy versus supportive care, thus limiting the
usefulness of our results. However, we did not
find differences across types of professionals in
terms of their reported desirability scores.
Finally, although the families participating in
our study had a child whose cancer had no reasonable chance of cure, we asked them to make
decisions in a hypothetical situation; their actual
decisions could differ.
Conclusion
This study provides insight into the different perspectives on treatment that may be held by children’s families and their health care professionals during end-of-life care. In particular, the
study highlights the need to educate clinicians
about the ways in which different groups may
hold different attitudes toward aggressive chemotherapy. Future research should quantify quality of life and survival time with palliative chemotherapy and identify how best to convey this
information to families when providing them
with individualized support while they make
decisions concerning end-of-life care.
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