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Abstract Steady progress in developing e�ective treatments for childhood cancer and
other severe pediatric diseases has established the need to consider the nature and fre-
quency of late physical and psychological e�ects. The Health Utilities Index Mark 2 and
Mark 3 (HUI2/3) systems were developed by Feeny, Furlong, Torrance et al. in Canada.
These systems are generic multi-attribute measures of a person's health status and health-
related quality of life. The ®rst German version of the Canadian HUI2/3 questionnaire
was created in our clinic, following recommended guidelines for cross-cultural adaptation
of health-related quality of life measures. The usefulness of the resultant version was
investigated using a sample of 142 patients who presented to our oncological outpatients'
department for a routine health care visit after completion of treatment. The 15 items of
the HUI2/3-questionnaire were answered independently by three groups of assessors ±
nurses, physicians, and parents or patients. Two additional questions covered ratings of
the severity of treatment e�ects and the speci®cation of these e�ects. The questionnaire
was both easy to use and acceptable to the assessors. Percentage agreement between
observers about levels for individual attributes ranged from 56% to 100%, with the
lowest agreement on the subjective attributes of emotion, pain and cognition. These
results are in accordance with previous studies using the original instrument. HUI2 global
utility scores were signi®cantly related to ratings of treatment sequelae, giving support to
the discriminant validity of the measure.

Conclusion The German version of HUI2/3 is a useful instrument with generally high
inter-observer agreement and good suitability for outcome measurement in childhood
cancer patients. Further research is needed to assess the usefulness of the instrument in
other clinical populations and its sensitivity in longitudinal studies.

Key words Health-related quality of life á Health status á Cross-cultural adaptation á
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Abbreviations HRQL health-related quality of life á HUI2/3.15Q 15-item Health
Utilities Index Mark 2 and Mark 3 questionnaire á HS health status á HUI2 Health
Utilities Index Mark 2 á HUI3 Health Utilities Index Mark 3
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Introduction

With the increasing number of children su�ering from
chronic disorders, health-related quality of life (HRQL)
research attracts more and more professional attention
in pediatrics. Regarding the measurement of HRQL,
agreement has emerged that a good pediatric instrument
should be multidimensional, appropriate for use across a
wide range of ages, quick and easy to complete, and
suitable for collecting information from subjects and
other types of assessors. Furthermore, it should possess
the usually required psychometric properties with regard
to sensitivity, reliability and validity [9, 11, 24, 25].

One such instrument is the 15-item Health Utilities
Index Mark 2 and Mark 3 questionnaire (HUI2/3.15Q).
This questionnaire is based on two complementary
multi-attribute, comprehensive health status (HS) clas-
si®cation systems: the Health Utilities Index Mark 2
(HUI2) and Health Utilities Index Mark 3 (HUI3) [16,
17, 18, 29]. Based on a generic framework, HUI2 and
HUI3 can theoretically be used across nearly all age
groups and in a wide variety of clinical and general
populations. The two systems address various domains
of HS which have been identi®ed by previous research as
being the most important dimensions of HRQL to
parents and children [10].

The HUI2 classi®cation system consists of the seven
attributes sensation, mobility, emotion, cognition, self-
care, pain and fertility. It has been used in numerous
pediatric populations including childhood cancer pa-
tients, children admitted to intensive care, and children
of extremely low birth weight [1, 2, 6, 14, 15, 19, 26]. The
HUI3 system evolved from the HUI2 and has eight at-
tributes: vision, hearing, speech, ambulation, dexterity,
emotion, cognition and pain. It has been used in four
major population health surveys in Canada ± e.g. Sta-
tistics Canada 1992 [27] ± and numerous clinical studies
[4, 5, 12, 21, 31, 32].

Conceptually, HUI2 and HUI3 are based on func-
tional capacity rather than on performance and on a
``within the skin'' approach. The HUI2/3.15Q was de-
signed such that each attribute is represented by one or
two questions and each question o�ers four to six re-
sponse options. These options correspond to descriptive
phrases that range from normal to very poor function-
ing. Both systems can be used to describe an individual's
HS in terms of a 7- or 8 element vector, respectively (e.g.
1111111 for an individual with no functional de®cits in
any of the HUI2 attributes). The systems further o�er
the possibility of providing single-summary utility scores
indicating HRQL on a scale from 0 (representing the
utility of death) to 1 (representing the utility of perfect
health) [29, 30]. These utility scores are based on a the-
ory of rational decision-making under uncertainty and
were derived from results of prior research [3, 13, 30].
While the HS vector describes type and severity of
disabilities, the utility score re¯ects a subjective appraisal
of HRQL by giving preference weights to each attribute

and level. The psychometric properties of the instrument
with regard to acceptability, sensitivity, reliability and
validity are well documented [1, 2, 7, 14, 15, 20, 22].

The objectives of this study were to create a German-
language HUI2/3.15Q equivalent to the original instru-
ment of Canadian origin and to report results from
testing the German questionnaire in a sample of child-
hood cancer survivors.

Materials and methods

Cross-cultural adaptation

The German version of the original instrument was developed
following recommended guidelines for cross-cultural adaptation of
HRQL-measures [23]. First, the original Canadian instrument was
translated into German by a professional translator. The resultant
version was reviewed and extensively discussed by a multidiscip-
linary team from our clinic, including a pediatric oncologist, an
oncology nurse, a psychotherapist and a psychologist specializing
in methodology. Some of the questions and responses were slightly
modi®ed in order to produce items fully comprehensible in the
German language. For example, the term ``being able to walk
around the neighborhood'' could have been misinterpreted in the
German translation as ``being able to walk only short distances'',
so we changed the phrase to ``being able to walk''. The revised
German questionnaire was then back-translated independently by
two English native speakers into English. These two versions were
reviewed by the authors of the original instrument and modi®ca-
tions were made until consensus between the Austrian and Cana-
dian research groups was reached and a ®nal German version was
established.

As perceptions of health and illness may be culturally deter-
mined, an extensive cross-cultural adaptation would also include
the assessment of preferences for di�erent health states in a rep-
resentative sample of the Austrian population. Considering that
HUI2 and HUI3 are based on a strictly functional approach and
that both Austria and Canada are Western industrialized nations
with high quality health care and also do not represent markedly
dissimilar cultures, we decided to use the preference measures for
the original instrument. However, we must keep in mind that the
hypothesis that ratings of di�erent health states in order of pref-
erence would be consistent amongst inhabitants of these two
countries still has to be veri®ed.

Pilot study

As the original instrument has been used in a number of studies
about childhood cancer survivors, we decided to recruit the pilot
study population from our oncology outpatients' department in
order to allow for comparison of results. The questions of the
HUI2/3.15Q were to be answered independently by three groups of
observers: nurses and physicians who were involved in the con-
tinuing after-care of the patients, and patients or parents. We de-
termined the age of 13 as the cut-o� point at and above which it
was more than reasonable to expect that subjects would possess the
cognitive abilities to understand and reliably complete the ques-
tionnaire. For patients below the age of 13, parents would give the
answers about their children. Additional inclusion criteria were the
ability to read and write German and a minimum age of 6 years for
patients. The developers of the HUI2/3.15Q recommend this
minimum age because some of the constructs do not apply readily
to pre-school children.

There is some evidence that adolescents and parents show only
poor agreement on subjective dimensions of well-being [9, 11, 20,
24, 25, 28]. To evaluate the level of agreement between patients and
parents, we also asked mothers or fathers of adolescents (³13 years)
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to complete a questionnaire and we compared the two assessments
prior to further analysis. Both patients and parents were asked to
sit separately and complete the scales independently from each
other.

After approval from the local ethical committee had been re-
ceived for this study, data were collected during a 4-month period
ending in December 1997. Nurses and physicians completed the
HUI2/3.15Q during routine health-care visits and o�ered a ques-
tionnaire to each patient or parent. To keep the number of missing
values small, we asked all assessors to re-check their questionnaire
after completing it.

To test for the relationship between HUI2 utility scores and the
degree of severity of late e�ects caused by the disease and/or the
treatment, we added the following items to the questionnaire: one
item covering ratings of medical and/or psychological sequelae of
disease and/or treatment (no/minor/moderate/severe/very severe
problems) as well as one question inquiring about the type of these
sequelae (open-ended item). Responses to the ®rst item were used
to set up groups with di�erent degrees of sequelae in order to assess
the discriminative ability of the HUI2 system.

Data on patients' age, sex, diagnosis and date of diagnosis were
obtained from medical records. Descriptive statistical analyses were
performed to identify the range of a�ected attributes from the
responses of the di�erent groups of assessors. To examine inter-
observer reliability, we calculated percentage agreements and
kappa-values for the individual attributes. While percentage
agreement gives the frequency of concurrent responses, the kappa
statistic is a measure of concordance for categorical data which
takes into account the proportion of agreement expected by chance
[8]. One-way analyses of variance were used to test for statistically
signi®cant di�erences in mean HUI2 scores among patients
grouped according to degrees of disease- and/or treatment-related
sequelae. These di�erences were also assessed at the attribute level
using Kruskall-Wallis tests. A P value of £0.05 was considered to
provide statistical signi®cance.

Results

Subject group and assessors

In total, 145 patients or parents ful®lled the selection
criteria and were approached. All of them agreed to
participate in the study. The questionnaires were not
returned by two patients and one parent, so the ®nal
sample consisted of 142 subjects.

The 60 female and 82 male patients had a median age
of 13 years (range 6±30) and were between 3 months and
26 years post diagnosis (median 4.5 years). A variety of
diagnoses were represented: acute lymphoblastic leuke-
mia (n � 54), non-Hodgkin's lymphoma (n � 21),
Hodgkin's disease (n � 16), acute myeloid leukemia
(n � 6), anemic diseases (n � 4), chronic myeloid leu-
kemia (n � 1), severe combined immunode®ciency syn-
drome (n � 1), osteosarcoma (n � 9), Wilms' tumour
(n � 8), Ewing's sarcoma (n � 5), rhabdomyosarcoma
(n � 5), neuroblastoma (n � 3) and other malignant
tumors (n � 9). Our sample did not include brain tumor
survivors, as these patients are not treated in our clinic.

Of the 142 subjects, 75 were 13 years and older and
self-completed the questionnaire. Forty-nine of the 75
were accompanied by a parent who was also asked
for an HS assessment about the child. For the remaining
67 patients who were younger than 13 years, HS
assessments were done by 52 mothers and 15 fathers.

Assessments by health care professionals for all 142
subjects were obtained from seven physicians and
®ve nurses.

Feasibility and acceptability of the instrument

None of the respondents had problems understanding
and completing the questionnaire. The medical and
nursing sta� took 5 min or less to complete a ques-
tionnaire for each patient. When processing the data, we
found no missing responses, except for the open-ended
question inquiring about the type of disease- and/or
treatment-related sequelae, so HUI2/3 data from all
returned questionnaires could be analyzed. The health-
care professionals mainly criticized the apparent redun-
dancy between some questions, and some were of the
opinion that too much attention was given to the do-
mains of vision, hearing and speech as these attributes
were covered by two questions each.

Agreement between adolescent patients' (³13 years)
and parents' responses

Because of the discrepancies in perception of HS or
HRQL reported in the literature, we questioned both
patients and parents and received double reporting for
49/142 patients. No discrepancies were seen in 30/49
patients. In the remaining 19 patients, patients' and
parents' responses di�ered by not more than one level in
the following attributes: emotion of HUI2 (n � 8),
cognition of HUI2 or HUI3 (n � 5), emotion of HUI3
(n � 3) and pain of HUI2 or HUI3 (n � 3). These dif-
ferences were considered small enough to justify aggre-
gating data obtained from parents of children aged
below 13 years and from patients who were 13 and older
into ``patients' or parents' assessments''.

A�ected attributes of HRQL

Considering the results from both systems and the three
groups of observers, 69 to 98 out of 142 survivors
(48.6%±69.0%) showed de®cits in at least one of the
HUI2/3 domains. The distribution of the a�ected attri-
butes is shown in Table 1. Fertility was not assessed in
this study and was assumed to be normal in computing
HUI2 utility scores.

The most frequently a�ected attributes were emotion
(17.6%±47.2%), vision (approximately 20.0%), pain
(12.0%±20.4%) and cognition (6.3%±23.9%). The ma-
jority of these problems were only mild (i.e. level 2). The
highest degree of moderate to severe impairment (i.e.
levels 3 or greater) was identi®ed in speech (5.6%, n � 8)
and in cognition (7.7%, n � 11) in assessments by pa-
tients or parents. In all other domains and assessments,
the rate of moderate to severe de®cits was at most 4.2%
(range 0.0%±4.2%).
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The global HRQL scores, calculated using the HUI2
utility function, from the physicians' responses showed a
mean of 0.94 (median 0.98, SD 0.12, range 0.14±1.00),
the scores from the nurses' responses had a mean of 0.93
(median 0.95, SD 0.11, range 0.23±1.00) and the scores
from patients' or parents' responses had a mean of 0.91
(median 0.93, SD 0.12, range 0.19±1.00).

Inter-observer agreement

Statistical measures of inter-observer attribute level
agreement are summarized in Table 2. Percentage
agreement ranged from 56% to 100% and was greater
than 80% for all attributes except emotion, pain and
cognition. It was less than 75% for only one attribute:
emotion. Kappa estimates ranged from 0.14 to 1.00,

exhibiting a much broader range than the percentage
agreement statistics. In some attributes percentage
agreement was high and kappa values were low. This is
due to the limited variability in responses, as a large
proportion of patients showed full functional capacity in
these attributes.

Discriminant validity

Analysis of the two study-speci®c measures added to the
survey revealed that most survivors showed no or only
mild sequelae of the disease and/or treatment and that
the most frequently observed late e�ects were fears of
medical interventions, somatic problems related to or-
gan toxicity, and obesity. To test for the ability of the
HUI2 system to discriminate between di�erent degrees
of sequelae, we performed analyses of variance with the
HUI2 utility scores as dependent variables. There was a
signi®cant relationship between the degree of severity of
late e�ects and the HUI2 scores for all groups
(P £ 0.05), with one exception. In the physicians' as-
sessments, the HUI2 scores did not di�erentiate between
survivors reported to have no sequelae and survivors
with mild sequelae (P � 0.22). At the attribute level,
di�erences between the three groups were signi®cant for
the attributes of emotion and pain in all assessments
(P £ 0.04). Group means and standard deviations of
HUI2 utility scores for the three groups are presented in
Table 3. It should be noted that there was high vari-
ability in HUI2 scores in patients with moderate to se-
vere sequelae, while the scores in patients with no or
mild sequelae were much less variable.

Discussion

The objectives of this paper were to describe the devel-
opment of a German version of the HUI2/3.15Q and to
provide initial data regarding its acceptability, inter-
rater reliability and discriminant validity using a sample
of childhood cancer survivors.

The questionnaire was well accepted by health-care
providers, patients and parents, and was quick and easy
to use. This is particularly important with regard to the

Table 3 Relationship between ratings of disease- and/or treat-
ment-related sequelae and HUI2 utility scores

Observers Severity of sequelae n HUI2-mean SD

Physicians No 76 0.97 0.05
Mild 47 0.95 0.10
Moderate±severe 19 0.78 0.23

Nurses No 88 0.96 0.05
Mild 46 0.93 0.05
Moderate±severe 8 0.64 0.28

Patients/parents No 74 0.94 0.08
Mild 60 0.88 0.14
Moderate±severe 8 0.80 0.18

Table 2 Inter-observer agreement. Ph-N physicians±nurses, Ph-P/
P physicians±patients or parents, N-P/P nurses±patients or par-
ents, j kappa, % percentage agreement

Ph-N Ph-P/P N-P/P

j % j % j %

HUI2
Sensation 0.87 96 0.64 86 0.72 89
Mobility 0.31 93 0.31 93 0.54 95
Emotion 0.31 67 0.14 56 0.39 68
Cognition 0.51 92 0.26 79 0.38 82
Self-care 0.72 98 0.79 99 0.91 97
Pain 0.38 85 0.24 78 0.22 78

HUI3
Vision 0.83 95 0.66 89 0.78 93
Hearing 1.00 100 0.66 99 0.66 99
Speech 0.89 99 0.61 96 0.51 95
Ambulation 0.31 93 0.31 93 0.54 95
Dexterity 0.39 98 0.49 99 0.66 99
Emotion 0.46 77 0.19 68 0.31 75
Cognition 0.51 92 0.26 79 0.38 82
Pain 0.30 83 0.37 81 0.17 79

Table 1 Frequencies of a�ected attributes (attribute levels >1)
assessed by physicians, nurses and patients or parents. Figures in
parentheses are percentages

Physicians Nurses Patients/parents

HUI2
Sensation 27 (19.0) 29 (20.4) 41 (28.9)
Mobility 7 (4.9) 8 (5.6) 8 (5.6)
Emotion 42 (29.6) 56 (39.4) 67 (47.2)
Cognition 9 (6.3) 15 (10.6) 34 (23.9)
Self-care 5 (3.5) 6 (4.2) 5 (3.5)
Pain 21 (14.8) 17 (12.0) 29 (20.4)

HUI3
Vision 24 (16.9) 25 (17.6) 30 (21.1)
Hearing 1 (0.7) 1 (0.7) 2 (1.4)
Speech 5 (3.5) 4 (2.8) 11 (7.7)
Ambulation 7 (4.9) 8 (5.6) 8 (5.6)
Dexterity 3 (2.1) 2 (1.4) 1 (0.7)
Emotion 46 (32.4) 39 (27.5) 25 (17.6)
Cognition 9 (6.3) 15 (10.6) 34 (23.9)
Pain 24 (16.9) 14 (9.9) 26 (18.3)
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usual time and resource constraints in the clinical set-
ting. Collecting HS information from both patients or
parents and health-care professionals is of direct prac-
tical use, as it reveals important perception di�erences
or communication problems, on the basis of which
appropriate interventions can be developed to improve
the quality of health care.

The HUI 2/3.15Q, eliciting information to classify
subjects' HS according to two complementary systems,
includes questions that were considered redundant by
some respondents. This was found to be irritating by
some of the assessors. However, it is often important to
collect data using both systems. One reason is that the
HUI2 has been used in a number of clinical studies and
provides a large pool of comparison data, especially for
childhood cancer patients. Another reason is that the
HUI3 includes some additional attributes (e.g. dexterity)
and di�erent constructs for assessment of pain and
emotion to those captured by HUI2. The instrument has
also been criticized by some of our colleagues for the fact
that 6 of a total of 15 questions refer to the domains of
vision, hearing and speech, speci®cally as these attri-
butes are not of major concern to most childhood cancer
survivors. However, it should be noted that there were
reported de®cits in each of these attributes from our
survey.

In our subject group about 50 to 70% of survivors,
depending on the assessor and the system, were reported
to have some HS reduction. Most problems were iden-
ti®ed in the attributes of emotion, vision, pain and
cognition. These results are in accordance with Cana-
dian and British surveys of childhood cancer survivors
[1, 6, 15].

The validity of responses given by parents about the
HRQL of their children is a matter of controversy in the
literature [9, 11, 20, 24, 25, 28]. Our data indicate a high
level of agreement between adolescents and their par-
ents. These ®ndings must, however, be considered in the
light of the speci®c situation of this clinical population.
During treatment, patients and their families spend a lot
of time together, often 24 hours a day. Maintaining an
open level of communication throughout the course of
the illness is particularly promoted in our clinic. We
assume that in healthy children or in pediatric patients
with less severe conditions there would be more dis-
crepancies between adolescents' and parents' assess-
ments.

With percentage agreement greater than 75% for all
individual attributes except emotion (56%±75%),
agreement between patients or parents and health-care
professionals appeared to be fairly good. In the majority
of non-concurrent assessments, the ratings di�ered by
only one level. Physicians tended to report fewer de®cits
than parents or patients, particularly in the attributes of
emotion, pain and cognition. This pattern was also ob-
served in the assessments made by nurses, although
nurses deviated less from patients or parents than did
physicians. In general, nurses spend more time with
patients and families and may therefore have more

insight into their problems and feelings. During con-
sultation, patients may feel awkward about admitting
problems to physicians because, for example, they are
afraid of appearing ungrateful. Therefore physicians
probably underestimate the existence or severity of
symptoms which are less directly observable.

The ability of the original HUI2 system to discrimi-
nate between brain tumor and other childhood cancer
patients as well as between childhood cancer patients on
and o� treatment has been demonstrated [14]. As our
sample included only patients o� treatment, and was very
heterogeneous with regard to diagnosis and follow-up
time, we decided to use the severity of late e�ects caused
by the disease and/or the treatment as the discriminant
criterion. The HUI, being a generic measure, does not
directly capture organ toxicity or obesity or fears of
medical interventions, which were among the most
common sequelae reported in our sample. However,
these late e�ects seemed to manifest indirectly in dis-
ability associated with one or more of the HUI attributes
if, for example, the late e�ects caused pain or an emo-
tional problem. These ®ndings suggest good discriminant
validity of the system in childhood cancer survivors.

In summary, the HUI 2/3 is a practicable instrument
that accounts for the multidimensionality of compre-
hensive HS, including physical domains and psychologic
factors. Due to its generic framework, its application is
not limited to childhood cancer patients. It can be used
across a wide range of age groups, which facilitates
longitudinal as well as cross-sectional comparisons.
Another advantage of the system is that it provides
measures of both HRQL and HS. While the global
utility score enables comparison across time and di�er-
ent subject groups, the HS vector o�ers detailed infor-
mation about the type and severity of disabilities.

A weakness of the system is that it omits some
characteristics that may be important for the well-being
of pediatric patients, for example the quality of social
relations or family functioning. It is possible that these
variables are indirectly identi®ed with the emotion at-
tribute of HUI3, which refers to the degree of happiness.
This issue certainly requires further investigation. The
HUI approach has also been criticized for its conceptual
focus on ``within the skin'' functional capacity, rather
than performance, as some researchers claim that dis-
ability cannot be investigated outside social and envi-
ronmental contexts [25].

Our ®ndings suggest that the German version of the
HUI2/3.15Q is a useful instrument with generally high
inter-observer agreement and is suitable for outcome
measurement in childhood cancer patients. Further re-
search is needed to assess the usefulness of the instru-
ment in other clinical populations and its sensitivity in
longitudinal studies.
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