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Abstract

Background: With increased cure rates, pediatric oncology protocols increasingly seek to document the
impact of treatment on patients’ disease, symptoms, and functional capacity. Procedure: Nurses as proxy
respondents used the Health Utilities Index 3 (HUI3) to assess the health-related quality of life (HRQL) in
twenty-five patients (age 6 years or older) enrolled on a frontline protocol for leukemia. HRQL observa-
tions (n ¼ 70) were made at three different time points to coincide with high-dose methotrexate therapy.
Additionally, the proxy respondents evaluated the ease of use of the instrument and the data quality.
Results: As patients’ health status declined, the number of unassessable HRQL items increased. These
missing data made scoring cumbersome and precluded calculation of the overall HRQL scores for nearly
50% of the patients. Conclusions: Use of the provider proxy-assessed HUI3 in pediatric cancer trials may
result in a high proportion of missing data. Trials may benefit more from the use of HRQL measures that
consider the acuity of the child’s illness, domains specific and sensitive to both disease and treatment, and
items that can be proxy-assessed independent of input from parent or patient. Evaluations that combine
child self-reports with both parent and provider reports may ultimately provide the most reliable and
comprehensive perspective on children’s quality of life.
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Introduction

Pediatric clinical trials have begun to address the
impact of therapy on patients’ health-related
quality of life (HRQL) as well as assessing the
standard end points of response rate, probability
of survival, and toxicity. The inclusion of HRQL
assessment in clinical trials addresses the need
for: (1) holistic evaluation of interventions; (2)
incorporation into subsequent treatment proto-
cols of patient and family perceptions of re-
sponse to treatment; (3) a mechanism to
facilitate decisions about individual patient
treatment options; and (4) patient-centered data
that extend beyond clinical measures of efficacy
to better assess the cost-effectiveness of treatment
[1, 2].

Assessment of HRQL is less straightforward in
pediatric patients than in adults, and methods are
less well developed [3–5]. While a variety of
instruments that target children’s HRQL are
available, the optimal indicators of HRQL remain
subject to debate [3–7]. Some investigators feel
strongly that it is the subjective, not objective,
reality of the patient’s health status that is relevant
to HRQL; however, others see the potential for
large ‘discrepancies’ between subjective and
objective evaluations of the impact of disease and
treatment on health status, and that it is the
objective data that should ultimately describe
health status [8–9]. Selected HRQL measures have
therefore emerged that reject personal judgments
and feelings as the only source of information [10–
11]. Multi-attribute utility measures, or health
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status classification systems, weight a subject’s
perceptions about his or her current health status
(as measured across several instrument-determined
functional attributes), according to predominant
popular perceptions about different health states.
The result is an overall HRQL (health utility)
measure.

Here we report our experience with the use of a
proxy-administered health utilities instrument to
measure the HRQL of children enrolled in a clin-
ical oncology trial. Specifically, we defined HRQL
as a multidimensional construct which describes
subjective perceptions of health status; these per-
ceptions are influenced by disease and its treat-
ment, and they are assessable on selective physical,
functional, perceptual, and social parameters. We
viewed HRQL as a concept which has meaning to
and is understood by the general public and health
professionals [12]. Our complete design to assess
HRQL in children in the clinical trial included a
planned comparison of child self-report, parent
report, and proxy report. Because of the likely
toxic effects of the treatment protocol and the
associated high rate of self-report missing data
during times of high acuity, we sought a proxy-
respondent measure that would allow an HRQL
evaluation that relies on observation independent
of child or parent self-report. The Health Utilities
Index 3 [13] represented a multi-dimensional
HRQL construct, available in a provider proxy
assessable format, and weighted in accordance
with previously determined social valuations of
health states. Our results demonstrate that the use
of this instrument to measure children’s HRQL
entails conceptual and methodological problems.
We offer recommendations to improve the assess-
ment of pediatric patients’ HRQL in clinical trials.

Background

The symptomatic sequelae of diseases and experi-
mental therapies have prompted the development
of research protocols that are patient-centered
rather than strictly disease-oriented [14, 15]. Pa-
tients are increasingly given choices among physi-
cian-defined therapeutic options [16], and the
patient’s HRQL is a significant factor in these
choices. In pediatric oncology, HRQL is an
increasingly important medical goal as the likeli-

hood of survival increases. Today’s clinical re-
search protocols are charged with documenting
not only the objective physiological impact of
treatment (disease response and toxicity) but also
the patients’ perception of the impact of the
treatment on their lives (symptoms, physical/
mental/social function, and life satisfaction).

There has been extensive debate in the pediatric
health outcomes literature about the validity of
proxy-respondents in evaluating children’s HRQL
[5, 7, 17]. There is clear support for obtaining
HRQL information directly from the child; how-
ever, when the child is too young or too ill to
provide the information directly, parents and/or
caregivers have served as proxy respondents. The
findings are inconsistent with respect to the
agreement between proxy and child reports on
HRQL domains [5, 7]. Higher agreement between
child and parent is associated with domains that
are more directly observable–physical activity,
functioning, and symptoms; lower agreement be-
tween parent and child is associated with non-
observable emotional domains [7, 17]. A similar
type of correspondence between health profes-
sionals’ and children’s ratings of HRQL domains
is reported; agreement is higher on scales mea-
suring somatic distress and activity than on scales
measuring more emotional or internal states [7]. In
proxy assessment of health utility in children,
reliability and interpretation have varied with the
source of information and the modality of assess-
ment (see Table 2) [18–20].

Despite inconsistent findings about the congru-
ency of proxy and self-report measures of HRQL,
proxy measures may be the only available ap-
proach in some cases. In longitudinal clinical tri-
als, for example, patients’ conditions may be
compromised by their disease, treatment, or both,
and their ability to directly respond to HRQL
assessments is often diminished. In such cases,
proxy respondents can offer distinct methodolog-
ical advantages [21]. Through the use of an HRQL
instrument that lends itself to direct observation,
the frequent problem of missing data in clinical
trials potentially can be overcome or lessened.
Additionally, the biases attributed to parent re-
ports (overestimation of the impact of disease and
treatment on the child) [5, 17, 22] may be avoided.
In this context we sought to gather HRQL directly
from the child through qualitative interviews, and
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from the parent(s) through self-report; to address
the potential for missing child data in times of high
acuity and toxicity, and the potential for biased
data from the parents, we sought to rely on proxy
direct observation as an additional HRQL
assessment.

Methods

We used the proxy assessment format of the HUI3
[13] to measure HRQL in children enrolled on a
frontline institutional treatment protocol designed
to improve the cure rate and quality of life of
children and adolescents with acute lymphoblastic
leukemia. All study procedures were in accordance
with the institutional review board and the US-
DHHS Office for Human Research Protections.
The risk-directed treatment protocol included a
number of primary and secondary (pharmaco-
logic, infectious disease, biologic, and cancer
control) research aims. The main phases of ther-
apy were remission induction (6–7 weeks duration,
with optional high-dose methotrexate in the up-
front window), consolidation (2 weeks), and con-
tinuation (120 weeks for females and 146 weeks
for males).

Study design

All newly enrolled patients on the treatment pro-
tocol who were 6 years of age or older and whose
parents had given permission for their child to
participate were eligible for the study. Nurses
provided serial proxy HRQL observations by
using the HUI3 at 4 time points: Week 6 of
induction, Week 7 of continuation, Week 31 of
continuation, and Week 120 or 146 of continua-
tion (end of therapy). The first 3 data collection
points were purposely scheduled to coincide with
high-dose methotrexate therapy because of its’
potential impact on symptoms and perceived
functional health status. Data for these three time
points are reported here. Because data for T4 are
presently being collected, these data will not be
included in the analysis.

Instrument

The Health Utilities Index is a proprietary generic,
multi-attribute QOL instrument [13]. Two com-

plementary systems (HUI2 and HUI3) are avail-
able in a variety of formats (self-administered,
interview, proxy assessment). Developers of the
HUI systems define HRQL as proposed by Patrick
and Erickson [23]: ‘the value assigned to duration
of life as modified by the impairments, functional
states, perceptions, and social opportunities that
are influenced by disease, injury, treatment, or
policy.’ HUI2, initially developed to assess out-
comes among survivors of pediatric cancer [24],
consists of 7 attributes or dimensions of health
(sensation, mobility, emotion, cognition, self-care,
pain, fertility). HUI3 [25], originally applied in the
1990 Statistics Canada Ontario Health Survey,
consists of 8 attributes (vision, hearing, speech,
ambulation, dexterity, emotion, cognition, pain).
The HUI System has been applied to a wide
variety of health issues in more than 25 countries
and has been translated into more than 15 lan-
guages [11, 13]. Table 1 summarizes applications
of the Health Utilities Index and Table 2 lists re-
cent conceptual and methodological challenges
encountered in using the HUI System.

Each of the 8 attributes is assessed at 5–6 levels
of function ranging from normal to severely im-
paired function. In addition to a single 5-point
(excellent to poor) Likert item to address overall
health status (Question #41), the composite health
status of a subject is described by combining the
scores for 8 different attributes. Multiplicative
multi-attribute utility functions (weights) translate
the categorical data into interval-scale single-
attribute utility scores (reflecting the morbidity in
that dimension of health status); the single-attri-
bute utility scores are then summed to produce an
overall global QOL score, which describes the level
of function in terms of the range 0 (dead) to 1.0
(perfect health). The health status measures offer a
description of the type and extent of disability,
while the utility scoring measures offer informa-
tion about the relative importance of the disabili-
ties from a social valuation perspective [13].

Depending on the focus of the study and the
particular patient population, HUI2, HUI3, or
both may be used. While the two instruments are
roughly equivalent, they differ in concepts of
emotion and pain; self-care and fertility assessment
are available only in HUI2; and dexterity is as-
sessed only in HUI3 [13, 26–28]. HUI3 was se-
lected for this study because it offered the best fit
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with our patient population. The dexterity assess-
ment in the HUI3 was relevant to the treatment
protocol, whereas neither the fertility nor the self-
care domains in HUI2 were of immediate rele-
vance to the treatment outcomes.

Setting and data collection

The study took place in a freestanding research
institution whose mission is to find cures for cat-
astrophic childhood illnesses. The institution has
56 inpatient beds and approximately 2000 outpa-
tient contacts each week.

In the proxy-administered format of the HUI3,
the proxy is to rely on observation, not parent or

patient report. Nurses as proxy respondents used
the HUI3 to assess HRQL 70 times across three
data collection intervals; 20 assessments were
completed by inpatient nurses and 50 were com-
pleted by outpatient nurses. Six of the 25 patients
had all of their interviews completed by the same
nurse, 6 had the same nurse for 2 of the three
interviews, and 9 patients had a different nurse at
each time point. Two patients had data collected at
only two points by a different nurse each time. The
mean time required to complete the instrument
was 5.6 min by inpatient nurses and 4.2 min by
outpatient nurses (range, 2–13 min).

The proxy respondents’ qualitative assessments
of the instrument’s ease of administration and

Table 1. Summary of Health Utilities Index System Applications, Reliability, and Validity

Evidence Application Reliability Validity

24 Population Survey Face validity

43 NICU survivors & matched

random sample of school children

Construct validity

44 Children with Acute lymphocytic

leukemia

Construct validity

45 Survivors of Acute lymphocytic

leukemia

27 Children with brain tumors Inter-rater reliability between

physicians, nurse, parents

(Range r = 0.57–0.90)

28 Survivors of childhood cancer

24 Survivors of Acute lymphocytic

leukemia

46 Children admitted to the

Intensive Care Unit

Inter-rater reliability r > 0.80

47 Population Survey Test–retest

(moderate to better

k coefficients for individual

questions); overall r = 0.767

48 Adult brain tumor vs.

general population

Construct validity

49 Survivors of medulloblastoma Concurrent validity

50 Survivors of childhood cancer Concurrent validity

51 Survivors of Wilms tumor and

neuroblastoma

fl inter-rater reliability

between parent and child

on cognition

Construct Validity

52 Survivors of childhood cancer Inter-rater agreement

between parents and physicians

29 Population survey Predictive validity (intraclass

correlation, r = 0.88)

53 Parents of children undergoing

treatment for cancer vs.

parents in general population

Construct validity (Intraclass

correlation, r = 0.99)

54 Population survey Construct Validity (Total

potential error in estimates using

scoring formula (SD = 0.06)
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their perceptions of the quality of the data
obtained were prospectively built into the study.
Specifically, the nurses were asked to address
these questions after they had completed the HUI3
for the first time (within several minutes or up to
2 h after completing their first patient assess-
ments).

Results

Patients

Twenty seven of the 53 patients enrolled on the
treatment protocol met our study criteria. Fifteen
of the 27 patients were female and 18 were white.
Median age at the time of enrollment was 10 years
(range, 6–18 years). At the time of this report, 21
(84%) patients were alive with a median of
3.8 years (range, 0.3-4.5 years) of follow-up.
Quality of life data were not collected for 2 pa-
tients who died before the first assessment; there-
fore, the total sample size available for analysis at
T1 was 25. One patient was taken off protocol; one
patient died; and one patient was not evaluated at
T3. Therefore, the sample sizes were 25, 23, and 22
at the first, second, and third time points, respec-
tively.

Completeness of responses

A significant quantity of data was missing, despite
the fact that proxy respondents had undergone
extensive orientation to the HUI3, as recom-
mended [29, 30]. Speech was the only HRQL cat-
egory for which there were no missing data.
Table 3 and Figure 1 identify the total number
and percentage of missing data at each time point
and within each category. At T1, data were missing
at the highest rates for vision (9/25; 36%), emotion
(6/25; 24%), and cognition (6/25; 24%). A score is
required for each of the functional QOL attributes,
without exception, to allow calculation of the
overall multi-attribute utility (MAU) score for
QOL. Table 4 lists the summary statistics for
MAU scores and for the eight HUI attributes. The
MAU score could not be calculated for 60% (15/
25) of patients at T1, 44% (10/23) of patients at T2,
and 39% (9/22) of patients at T3. Overall, we were
unable to calculate 48.6% (34/70) of the MAU
scores.

Problem HUI3 items

In QOL analysis, it is crucial to identify whether
data are missing because of random or non-random
factors [31, 32]. To address this question, we

Table 2. Conceptual and psychometric challenges in using Health Utilities Instruments

Authors Challenges

References 55–57 Content validity: Health utilities are limited with respect to their standing as either a health

status measure or quality of life measure. Important health status criteria (neuropsychological

and psychosocial functioning) are absent; likewise, criteria that would define quality of life more

broadly than perceived health status and functional performance are missing

References 18–20, 64 Reliability: In children, results of HUI3 vary with source of information and the modality of

administration; estimates by patients and ‘experts’ differ; greatest agreement is between parents

and patients, with some tendency for parents to underestimate health status while physicians

overestimate; MDs and physiotherapists differ on emotion, cognition, pain; higher inter-rater

and inter-modality agreement for physical attributes and poor agreement for psychological

attributes.

References 58–63 Sensitivity/Specificity: Decreased sensitivity of HUI2/3 due to limited number of health aspects

addressed and crude scale response options; cultural insensitivity; more a measure of disability

than quality of life; responds to changes in health status associated with serious chronic illnesses

with predominant alterations in sensation or cognition, but not consistent with changes in self-

reported health. May not be appropriate for populations with severe disabilities since floor

effects are unlikely given the scale’s design

References 10, 61 Scoring: Summary scores across multiple attributes with an assigned utility may be useless in a

clinical trial (summary score may show no difference between groups). Response options in

utilities are limited and contribute to potential floor and ceiling effects.

1049



examined the attributes and specific items for which
data were most often missing (Table 5).

A ceiling effect (i.e., most scores near the max-
imum value) was observed in selected categories
(Table 6). For example, vision received a perfect
score 49/50 times, hearing 69/69 times, and dex-
terity 67/69 times. Scores (number [score]) were
slightly more varied for ambulation (51[1], 3[2],

2[5], 4[6]), emotion (41[1], 10[2], 7[3], 2[4]), cogni-
tion (51[1], 5[2], 1[3], 1[4]), and pain (34[1], 9[2],
9[3], 4[4], 6[5]).

Skip patterns in the HUI questions (responses
that allowed some subsequent questions to be
skipped) made it difficult to apply simple data
imputation methods to compensate for missing
data. One imputation method recommended by
the HUI developers is hot-decking as described by
Little and Rubin [33]. In this method, if imputa-
tion is at the level of the MAU score and the
overall rate of missing data is not substantial,
missing scores can be replaced with a score ran-
domly selected from those of a similar individual.
However, no recommendation is given as to the
level of data at which hot-decking should be ap-
plied, i.e., MAU score, attribute score, or indi-
vidual item [34]. In one application, the HUI
developers replaced missing MAU scores with
scores imputed from randomly selected respon-
dents with similar response patterns on other
questions [29]. Because of the high rate of missing
data at assessments when overall health status was
poor (as indicated by Question #41), this option
was not deemed suitable. The lowest health status
was reported for those patients for whom data
were most often missing (Figure 2); paradoxically,
quality of life assessment is of primary interest in
these patients.

Proxy respondents’ comments on HUI3

Many of the nurses wrote specific comments
next to items that they were unable to assess.
These notes indicated that 7 items were left
blank because the nurses had no opportunity to
observe the function in question (e.g., Can you
see your friends across the street without glas-
ses?) and 23 items were left blank because the
child was too sedated or ill to demonstrate the
level of function. Two nurses, in rating two
different patients, noted that the observed
impairment was not disease- or treatment-re-
lated, but rather represented a pre-existing con-
dition (i.e., cerebral palsy). Thirteen nurses
independently commented that the HUI3 ap-
peared to measure functional performance rather
than a child’s perceived quality of life, and that
they did not consider the assessment of function

Table 3. Distribution of number of missing attributes at each

time point

No. of missing attributes per Time Point Frequency (No.

of patients)

T1 T2 T3

0 0 0 4

0 0 1 3

0 0 4 1

0 1 0 1

0 1 4 1

1 0 0 2

1 0 2 1

1 1 0 3

2 NA NA 1

2 0 1 1

2 1 0 2

2 3 0 1

2 3 1 1

3 NA NA 1

3 0 2 1

3 5 NA 1

Total number of patients: 25

NA: not assessed.

0 10 20 30 40

Vision

Hearing

Speech

Ambulation

Dexterity

Emotion

Cognition

Pain T1+T2+T3

T3
T2
T1

% Missing Attribute Score

Figure 1. Percentage of missing scores for each HRQL attri-

bute at each time point (n ¼ 25, 23, and 22 at T1, T2, and T3,

respectively).
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to be an adequately sensitive indicator of an ill
child’s experience of disease and treatment.

Developers of the HUI strongly recommend
that preventive measures be taken to minimize
missing data; they emphasize that each ques-
tionnaire should be thoroughly checked as soon
as it is returned by the respondent ‘…and the
respondent even called to resolve problems as
soon as they are discovered…’ [34]. These cave-
ats seem most practical for self-reported or even
parent-assessed health related quality of life, in
that the data collector can identify missing items
and ask for clarification. However, if the health-
care provider proxy respondent cannot address
the items through observation, and must ulti-
mately refer to the parent to complete the
instrument, there appears to be little point in
conducting a proxy HRQL assessment.

Discussion

First, we found that as overall health status de-
clined (coinciding with higher toxicity), there was
an increase in the number of HUI3 items that the
nurses as proxy respondents were unable to assess.
These findings are consistent with those obtained
from self-reported HRQL instruments, which
demonstrate higher proportions of ‘don’t know’
and ‘refused to answer’ responses as treatment
toxicity increases. It is well established, however,
that a high proportion of missing data within and
across time points precludes the accurate assess-
ment of reliability, validity, and clinical signifi-
cance [1].

Second, because we had prospectively selected a
provider direct observation proxy format for our
study deliberately to address the potential for

Table 4. Summary statistics for MAU scores and attribute scores

Time No. of

Patients

Attribute No. obs.a Mean Std Error Median Minimum Maximum

MAU scores

1 25 10 0.90 0.03 0.91 0.71 1.00

2 23 13 0.91 0.06 1.00 0.25 1.00

3 22 13 0.87 0.06 1.00 0.20 1.00

Attribute scores

1 25 vision 16 1.3 0.3 1.0 1.0 6.0

hearing 25 1.0 0.0 1.0 1.0 1.0

speech 25 1.2 0.2 1.0 1.0 5.0

ambulation 22 2.0 0.4 1.0 1.0 6.0

dexterity 24 1.2 0.2 1.0 1.0 6.0

emotion 19 1.6 0.2 1.0 1.0 4.0

cognition 19 1.2 0.1 1.0 1.0 2.0

pain 23 2.2 0.3 2.0 1.0 5.0

2 23 vision 15 1.0 0.0 1.0 1.0 1.0

hearing 22 1.0 0.0 1.0 1.0 1.0

speech 23 1.2 0.2 1.0 1.0 5.0

ambulation 21 1.3 0.2 1.0 1.0 6.0

dexterity 23 1.2 0.2 1.0 1.0 6.0

emotion 21 1.3 0.2 1.0 1.0 4.0

cognition 20 1.1 0.1 1.0 1.0 2.0

pain 21 1.6 0.3 1.0 1.0 5.0

3 22 vision 19 1.0 0.0 1.0 1.0 1.0

hearing 22 1.0 0.0 1.0 1.0 1.0

speech 22 1.0 0.0 1.0 1.0 1.0

ambulation 17 1.1 0.1 1.0 1.0 2.0

dexterity 22 1.0 0.0 1.0 1.0 1.0

emotion 20 1.6 0.2 1.0 1.0 3.0

cognition 19 1.3 0.2 1.0 1.0 4.0

pain 18 2.3 0.3 2.0 1.0 5.0

aNote smaller sample sizes due to missing items.
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missing or biased data, there was no means of
retrieving or compensating for non-assessable
items. Thus, overall MAU scores (health utility
scores that reflect overall quality of life) could not
be calculated for nearly 50% of our patients;
planned comparisons between qualitative child
reports, parent self-report and proxy reports could
not be completed, and clinicians’ ability to draw

reasonable inferences about the impact of the
disease and its’ treatment was significantly com-
promised.

The HUI3 measures health status on the basis of
functional capacity; however, our experience sug-
gests that the functional attributes assessed by the
HUI3 may be less relevant during treatment than
after treatment for childhood cancer. Functional

Table 5. HUI items that were missing data (n = 70 scores from 25 patients at 3 time points)

Question N missing/N

expected

responsesa (%)

Vision – 20/70 (28.6%) attributes not scored due to missing item response

Have you been able to see well enough to recognize a friend on the other side of the street

with glasses or contact lenses?

12/14 (85.7%)

Have you been able to see well enough to read ordinary newsprint with glasses or contact lenses? 7/13 (53.9%)

During the past four weeks, have you been able to see well enough to recognize a friend on

the other side of the street without glasses or contact lenses?

14/69 (20.3%)

During the past four weeks, have you been able to see well enough to read ordinary newsprint

without glasses or contact lenses?

10/70 (14.3%)

During the past four weeks, have you been able to see at all? 1/9 (11.1%)

Ambulation – 10/70 (14.3%) attributes not scored due to missing item response

Have you needed the help of another person to walk? 2/7 (28.6%)

Have you been able to walk around the neighborhood with difficulty but without help or

equipment of any kind?

4/14 (28.6%)

Have you been able to walk around the neighborhood without difficulty and without help or

equipment of any kind?

4/22 (18.2%)

During the past four weeks, have you been able to bend, lift, jump and run without difficulty

and without help or equipment of any kind?

8/70 (11.4%)

During the past four weeks, have you been able to walk at all? 1/11 (9.1%)

Have you needed mechanical support, such as braces or a cane or crutches, to be able to

walk around the neighborhood?

0/7 (0.0%)

Have you needed a wheelchair to get around the neighborhood? 0/11 (0.0%)

Emotion – 10/70 (14.3%) attributes not scored due to missing item response

Would you describe yourself as having felt: a) somewhat unhappy, b) very unhappy, c) so unhappy

that life is not worthwhile

4/14 (28.6%)

During the past four weeks, have you been feeling happy or unhappy? 9/70 (12.9%)

Would you describe yourself as having felt: a) happy and interest in life, or b) somewhat happy? 4/60 (6.7%)

Cognition – 12/70 (17.1%) attributes not scored due to missing item response

How would you describe your ability to remember things, during the past four weeks: a) able to

remember most things, b) somewhat forgetful, c) very forgetful, d) unable to remember anything at all?

9/70 (12.9%)

How would you describe your ability to think and solve day to day problems, during the past four

weeks: a) able to think clearly and solve problems, b) had a little difficulty c) had some difficulty,

d) had a great deal of difficulty, e) unable to think or solve problems?

9/70 (12.9%)

Pain Attribute – 8/70 (11.4%) attributes not scored due to missing item response

How many of your activities, during the past four weeks, were limited by pain or discomfort: none,

a few, some, most, all?

8/36 (22.2%)

Have you had any trouble with pain or discomfort during the past four weeks? 3/70 (4.3%)

aBecause of skip patterns (questions that could be skipped, depending on responses to prior questions), there were different

denominators for each question.
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attributes that might be more relevant to the ef-
fects of treatment either are not measured by
HUI3 or are not measured at a useful level of
discrimination. In this study, little to no variation
was seen in speech, dexterity, vision, or hearing
during treatment, except when attributable to
some pre-existing condition. Greater variation
among patients was observed in the categories of
pain, cognition, and ambulation in this trial;
however, an even broader dispersion of response

options would have permitted a more discrimi-
nating assessment of change.

Despite intensive orientation and training in use
of the HUI3, our experienced nurses encountered
significant difficulty as proxy respondents. As toxic
effects increased, categories of function could not
be assessed on the basis of the available items. This
observation is consistent with the diminished
continuity of patient–clinician relationships and
patient contact time as therapy is increasingly
delivered in an outpatient setting. Therefore, the
health-care professional proxy respondent may be
increasingly unable to answer many of the items
assessed by health utilities, and the resultant
greater amount of missing or inaccurate data may
cause large measurement errors. Other questions
may not be answerable by the proxy respondent in
any case, because they are not context-specific; for
example, pediatric oncology nurses do not ‘walk
around the block’ with their patients. Some other
domains, while assessable, addressed areas of
function that were unrelated to the cancer and its’
treatment. The instrument does not allow separate
evaluation of the impact of pre-existing conditions
and therapy. If child self-report is not a viable
option during the intensive treatment phase of a
clinical trial, then assessable domains that lend
themselves to direct observation by a proxy, and
indicators that reflect a wider range of illness states
and potential responses to toxic effects must be
developed.

Conclusion

The use of a health utility measure in a nurse
proxy-administered format in a pediatric oncology
clinical trial is likely to be impeded by a large
amount of missing data. In our case, the domains
assessed were not sufficiently sensitive and specific
for our purposes. The scoring schemes were cum-
bersome because of the missing data, and we were
unable to measure subtle shifts in clinical status
over time.

The measures of HRQL in clinical trials must be
as robust as the measures used for other outcomes
[35]. Trials that seek to document the impact of
disease and its treatment are likely to benefit from
using measures that are ‘health status related’ or
‘disease and treatment specific.’ At those time

Table 6. Percentage of patients with perfect (score = 1)

attribute scores

Time No. of Patients Attributes No. of Obs.a Percent

1 25 vision 16 93.8

hearing 25 100.0

speech 25 92.0

ambulation 22 77.3

dexterity 24 95.8

emotion 19 57.9

cognition 19 84.2

pain 23 43.5

2 23 vision 15 100.0

hearing 22 100.0

speech 23 95.7

ambulation 21 90.5

dexterity 23 95.7

emotion 21 85.7

cognition 20 95.0

pain 21 76.2

3 22 vision 19 100.0

hearing 22 100.0

speech 22 100.0

ambulation 17 88.2

dexterity 22 100.0

emotion 20 60.0

cognition 19 84.2

pain 18 44.4

aNote smaller sample sizes due to missing items.

% Missing MAU Score
0 20 40 60 80 100

Excellent

Very Good

Good

Fair

Poor

5/6

3/3

7/24

6/20

13/17

Figure 2. Percentage of missing multi-attribute utility scores

according to health status across all 3 time points (n ¼ 70 scores

from 25 patients).
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points when the acute toxicity of therapy jeopar-
dizes both self-report and proxy assessment,
instruments more focused on observed signs,
clinical indicators, altered responses, and changes
in disposition [36] and on comparative (e.g., ‘better
or worse than yesterday’) statements of health
status might be optimal. Highly sensitive, ex-
panded response options that facilitate the detec-
tion of subtle changes would also be appropriate.
Condition-specific, disease-specific, and situation-
specific instruments, like those developed in adult
oncology [37], may prove to be more sensitive to
subtle changes than the generic utility-based
instruments. For example the PedsQL [38] consists
of a core section that addresses physical, mental,
and social health domains. To this core can be
added disease-specific modules (cancer, diabetes,
cystic fibrosis) [39].

Therapy trials for childhood cancer comprise
multiple phases. One quality of life instrument
may not adequately and sensitively address the
subtleties of each phase. During early and late
therapy, before toxic effects emerge and after they
decline, truly subjective self-report measures that
address the gap between the patient’s immediate
life situation and the patient’s definition of a good
quality of life are important and should be a
legitimate endpoint in clinical trials. At such times,
greater depth and specificity across additional
domains (e.g., well-being, mental health, spiritual,
existential) [30], or attributes that do not lend
themselves as well to assessment during times of
increased acuity, may be investigated (e.g., Quality
of Life Profile [40], How are You? [41], Compre-
hensive quality of life scale [42]). The choice of
instruments should reflect children’s perception of
their immediate quality of life beyond that which is
strictly related to their health state; item content
should be developmentally and contextually spe-
cific where appropriate.

When proxy assessment is required to meet
study objectives and address data validity issues,
the same methodological effort and rigor are re-
quired for proxy instrument development as for
self-report instrument development to maximize
content domain, context relevancy, and assess-
ability. Respondent-tailored instruments that are
specific to the proxy (parent or provider) should be
developed in order to provide as broad a per-
spective as possible on the child’s quality of life.

Assessments that combine child self-reports with
parent and provider assessments may ultimately
provide the most reliable and comprehensive per-
spective on children’s quality of life in clinical
trials.
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