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ABSTRACT

Purpose.  The paper reviews the Health Utilities Index (HUI®) as a means to describe health

status and obtain utility scores reflecting health-related quality of life (HRQL).

Materials.  The HUI Mark 2 (HUI2) and Mark 3 (HUI3) classification and scoring systems are

described.  The methods used to estimate multi-attribute utility functions for HUI2 and HUI3

are reviewed.  The use of HUI in clinical studies for a wide variety of conditions in a large

number of countries is illustrated.

Principal Findings.  HUI provides a comprehensive description of the health status of subjects

in clinical studies.  HUI has been shown to be a reliable, responsive and valid measure in a

wide variety of clinical studies.  Utility scores provide an overall assessment of the HRQL of

patients.  Utility scores are also useful in cost-utility analyses and related studies.  General

population norm data are available.  The widespread use of HUI facilitates the interpretation

of results and permits comparisons.

Conclusions.  HUI is a useful tool for assessing health status and HRQL in clinical studies.

Keywords:

clinical studies, cost-effectiveness analysis, cost-utility analysis, economic evaluation,

health-related quality of life, health status, Health Utilities Index, HUI, QALY, utility.
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THE HEALTH UTILITIES INDEX (HUI®)

FOR ASSESSING HEALTH-RELATED QUALITY OF LIFE IN CLINICAL

STUDIES

1. 0 Introduction

Clinical studies vary greatly in objectives and design but most include the assessment of

health status.  There is increasing need for standardized systems that can be used to measure

health status and health-related quality of life (HRQL) for describing the experience of patients

undergoing therapy; for describing long-term outcomes associated with disease or therapy; for

assessing the efficacy, effectiveness and efficiency of new therapeutic interventions (e.g., to

generate evidence for licensing of drugs and devices or to support marketing claims regarding

improvements in HRQL due to use of specific health care products); and for obtaining data about

reference groups from general population surveys.  It is challenging to develop a single measure-

ment system that is applicable to a wide variety of clinical study objectives and settings.  The

Health Utilities Index (HUI®), one such measurement system, is a system which has evolved over

the past three decades in response to these challenges.

The HUI is popular among clinical researchers because it is generic, comprehensive,

valid, reliable, responsive, acceptable, interpretable, efficient, accessible, well-supported and

provides information which facilitates aggregation of effects due to morbidity and mortality

(1,2).  HUI has been used in hundreds of clinical studies, in numerous countries and clinical

areas and health problems, and to investigate a variety of issues. It is generic in terms of applying

to all people age 5 years and older.  HUI is comprehensive in that it classifies health status in

terms of the 10 most important basic attributes or dimensions of health.  HUI also provides single

summary scores of HRQL on a scale defined such that being dead has a utility of 0.00 and perfect

health (the state having all attributes at level 1) has a utility of 1.00.  The HUI2 multi-attribute

utility scale is defined for the interval -0.03 to 1.00; the HUI3 multi-attribute utility scale is

defined for the interval -0.36 to 1.00. Negative scores represent states considered worse than

dead.  Researchers, policy analysts and decision makers are recognizing that the psychosocial

(e.g., worry, concern, anxiety), not just physical, impacts of health problems are important.  HUI

captures both these impacts in the descriptive and scoring systems.
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The HUI is actually a family of measurement systems.  The family consists of Health

Utilities Index measurement system Mark 1 (HUI1), Mark 2 (HUI2), and Mark 3 (HUI3).   The

paper focuses on HUI2 and HUI3, because these are complementary systems and because, for

most purposes, these systems have superseded the HU1 system. HUI2 and HUI3 share the same

conceptual foundations.  Therefore, much of the evidence about measurement properties is ap-

plicable to both systems.

There are four key components of each HUI measurement system: a health-status classifi-

cation system, a preference-based scoring function, data collection questionnaires, and algo-

rithms for deriving HUI variables from questionnaire responses.  HUI health status classification

systems and preference-based scoring functions do not vary across studies.  Data collection

questionnaires are formatted to match the design criteria specified for each study application.

Algorithms and procedure manuals are matched to questionnaire formats.

A health status classification system provides, for each subject, descriptive measures of

ability or disability for each dimension or attribute separately, and a description of overall

health status for all attributes in aggregate (i.e., the overall-person level). HUI uses the term

“attribute”, rather than dimension or domain, to emphasize the relationship with multi-attribute

utility theory.  A preference-based scoring function provides both a measure of morbidity for

levels within each attribute, and a measure of overall HRQL for comprehensive health states

described by a set of attribute levels.  This two-part system is consistent with a prominent

definition of the concept of health-related quality of life (3, page 22).

“Health-related quality of life is the value assigned to duration of life as modi-

fied by the impairments, functional states, perceptions, and social opportunities

that are influenced by disease, injury, treatment, or policy.”

It is important to note that, for applications of HUI, the fundamental unit of observation is the

person, for instance a patient in a clinical study or a subject in a population health survey.  The

unit of observation is not the disease or health problem.

HUI health-status classification systems were designed explicitly to describe compre-

hensive health states in a way that facilitates strong links with preference-based scoring models

called multi-attribute utility functions (MAUF).  Five major issues related to HUI health status

classification systems will be summarized in this paper: the underlying conceptual framework,

the definition of health status, choice of attributes and levels, the relationships among the at-

tributes, and methods for obtaining data on patients and reference populations.
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Similarly, the paper provides a brief summary of four major factors related to HUI-

MAUF: the conceptual foundation that supports scores with interval-scale properties, key issues

in the elicitation of preferences for health states, the estimation of preference scoring functions,

and the perspective and generalizability of preference functions.

The paper also provides a brief summary of evidence about HUI measurement properties

relevant to clinical applications and issues related to maintenance of instrumentation quality

control to support valid inter-study comparisons.

Finally, the paper presents a concise description of three clinical studies selected to

illustrate the validity and responsiveness of HUI in descriptive and evaluative studies of chil-

dren and adults in Europe and North America.  A summary of mean utility scores for general

population females and males is presented by age categories as an example of the availability of

reference data for comparisons with results from clinical studies.
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2.0 Background to the Health Status Classification Systems

Implicitly or explicitly all measurement of health status is based on some form of con-

ceptual framework and some set of fundamental normative assumptions.  (Normative assump-

tions refer to assumptions about fundamental values or objectives - statements about what “should

be”.)  To promote understanding and communication, it is important to be explicit about the

underlying framework employed.

The conceptual framework for the HUI is based explicitly on basic microeconomic theory

and is compatible with a wide variety of approaches in other social sciences, epidemiology,

health-services research, and the health sciences. According to this simple framework, we measure

health status because it is of fundamental importance to people (4).  The utility scoring approach

for the HUI is based on von Neumann-Morgenstern utility theory as first postulated in 1944 (5),

and particularly on the extension of that theory to the case of multiple attributes (6).

2.1 Definition of Health Status

Health status and health-related quality of life (HRQL) are measured for a variety of

purposes including description, discrimination, evaluation, and prediction (7).  Discrimination

refers to the ability to distinguish among groups at a point in time (cross-sectional study). Evalu-

ation refers to the ability to capture within-person change over time (prospective study).  Predic-

tion refers to the ability of a measure to predict another measure or the ability of an assessment of

health status with a particular measure at one point in time to predict health status in subsequent

periods.

While for some purposes it may be desirable to permit subjects to define health status as

they perceive it, in order to facilitate comparisons within and among populations and over time it

is important to adopt an explicit definition of health status.

Ware et al. (8) recommended a “within the skin” approach to the definition of health

status which omits social interaction. The HUI systems adopted the “within the skin” approach

(1,9,10,11,12,13), in part because social interaction affects health status and health status affects

social interaction.  Thus, if one adopts the HUI definition of health status in a clinical survey  it

may also be important to incorporate measures of social interaction in the same survey.

Health status can be assessed at three different levels: impairment, disability, and handicap.

Impairment refers to problems at the organ level, disability refers to problems at the person
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level, and handicap refers to problems people have in interacting with their surroundings due to

disability.  The HUI health-status classification systems provide descriptive measures of dis-

ability which are converted into measures of handicap using the separate preference-based scor-

ing systems.

HUI classification systems describe health status in terms of capacity, rather than per-

formance, to avoid confounding abilities with preferences.  For example, running performance

depends on three factors: capacity to run; opportunity (time and place) to run; and preference for

running.  Attribute level descriptions were defined to be clearly distinct from one another.  HUI

health status measures provide information about whether the subject has limitations and the

extent of the limitations (if any), while the utility scoring measures provide information about the

relative importance of the limitations.

2.2 Choice of Attributes of Health Status

The conceptual framework discussed above implies that one important criterion in se-

lecting attributes (or domains or dimensions) of health status is the importance that members of

the general population place on each attribute.  For instance, Cadman et al. (1,10) identified a set

of 15 domains from prominent measures of health status and on the basis of clinical experience.

The 15 were physical activity, mobility, school performance (the study was concerned with

child health), play, learning ability, happiness, pain or discomfort, sight, hearing, speech, use of

limbs, self-care, cause of health problem, age of onset of health problem, and name of disease or

disorder.  A random sample of adults from the general population rated the importance of each of

these attributes. The top six were sensation and communication (vision, hearing, speech), happi-

ness, self-care, pain or discomfort, learning and school ability, and physical activity ability.

These six formed the core of HUI2 and its descendant, HUI3.

If the measure is to be used not only to describe health status but also to value it (as in

quality-adjusted life years or as an outcome measure in a clinical study) then the health-status

measure must be designed carefully to be compatible with the valuation process to be used.

Following the conceptual framework presented above, HUI bases the valuations of health status

on the preferences of the general population.

The assessment of preferences for health states is cognitively demanding.  Therefore, one

has to be parsimonious in the number of attributes included in the health-status classification

system.  Research in psychology indicates that most people, due to limitations in span of immedi-

ate memory and span of attention, are able to process a maximum of seven (plus or minus two)
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chunks of information at a time (14).  Thus, to make elicitation of preference measurements for

estimating MAUF feasible, the number of attributes has to be limited.  These considerations

informed the selection of attributes for the HUI2 and HUI3 systems; the number of attributes were

limited to seven and eight respectively.  Thus, although in order to provide a more comprehen-

sive description of health status it would be desirable to include additional attributes, this was

not done because it would have attenuated the ability to develop valid and reliable preference-

based scoring systems.

2.3 Relationships Among Attributes of Health Status

To facilitate the estimation of MAUF, or models, it is important to select a set of at-

tributes that are structurally independent.  Structural independence means a lack of functional

overlap among attributes - that any combination of levels among attributes is biologically possi-

ble (even if rare).  The HUI2 system has limited structural independence.  The combination of

Level 5 mobility (no use of arms and legs) and Level 1 (normal) self-care is not biologically

possible. The lack of structural independence created problems associated with selecting the

states used to fit preference models and with estimating parameters for the preference models

(13).  Thus, structural independence, while not necessary for descriptive purposes, is crucial for

obtaining valid preference-based scoring functions.

There is an additional advantage to having a structurally independent health-status clas-

sification system.  If there is no functional overlap among attributes there is little or no redun-

dancy among questions.  Each question generates new information.  Results from a recent study

involving 1,477 subjects by Statistics Canada comparing HUI3 and EuroQol EQ-5D (15) illus-

trate this point.  The Kendall correlation coefficients among HUI3 attributes varied from 0.02

(speech and ambulation; speech and vision; speech and emotion) to 0.35 (cognition and emo-

tion).  Twenty-three (82.1%) of the off-diagonal correlations indicate a negligible relationship,

4 (14.3%) indicate a weak relationship, and 1 (3.6%) indicates a moderate relationship.  (Inter-

pretation relies upon a classification scheme for interpreting correlation coefficients from Juni-

per et al. (16).)  In contrast, correlations among levels in EQ-5D varied from 0.24 (self-care and

anxiety/depression) to 0.64 (mobility and usual activities).  Five (50%) of the off-diagonal

correlations were in the weak range, 4 (40%) were in the moderate range, and 1 (10%) indicated

a strong relationship.  Clearly there is little overlap among attributes  in HUI3 and considerable

overlap among attributes in EQ-5D.  Each attribute in HUI3 is tapping a different dimension of

health status; each question provides new information (value added).  This is a result of design-

ing the system to be structurally independent.
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2.4 Relationship Between HUI2 and HUI3 Classification Systems

HUI2 and HUI3 are distinct, stand-alone multi-attribute systems.  Each includes a health-

status classification system and a multiplicative MAUF.  Each has its advantages and disadvan-

tages.  Although there is overlap between the two systems, and although HUI3 was derived from

HUI2, there are differences between the two systems.  For many purposes the two systems are

complementary.

Table 1 presents the HUI2 health status classification system and Table 2 presents the

HUI3 health status classification system.  A comprehensive HUI health state is described as the

combination of one level from each of the attributes in the HUI system.  HUI2 defines 24,000

unique health states and HUI3 defines 972,000 unique states (the number of unique states is

calculated as the factorials of the number of levels defined for each attribute in the system).

HUI2 assesses self-care directly.  In many applications, for instance for Alzheimer Dis-

ease see Neumann et al. (17,18), this is a clear advantage.  The concept of emotion in HUI2

focusses on worry and anxiety; in contrast the concept in HUI3 focusses on happiness versus

depression.  The concept of pain in HUI2, which includes the type of analgesia required for

relief of pain, may be particularly relevant in clinical studies, especially for assessments during

periods of active treatment.  HUI3 pain, which includes the extent of activity disruption due to

pain, is well-suited for use in long-term follow-up studies and population health surveys.  HUI2

was developed originally to assess HRQL in survivors of childhood cancer and, because sub-

fertility and infertility are observed in survivors of some forms of cancer in childhood, fertility

was included.  Fertility is not included in HUI3.  HUI2 is used in a number of studies (e.g.,

childhood cancer long-term follow-up studies; prophylaxis for some forms of breast cancer)

because it includes fertility.

By decomposing  HUI2 sensation (vision, hearing, and speech) into its constituent parts,

HUI3 provides greater descriptive power.  Also, in general, HUI3 has more descriptive power

than HUI2 because it has 5 or 6 levels per attribute whereas HUI2 has 3 to 5 levels per attribute.

As mentioned above, HUI2 possesses only partial structural independence.  In particular, self-

care overlapped potentially with a number of other attributes, including vision, cognition, and

mobility.  A concerted effort was made in the design of HUI3 to ensure full structural independ-

ence.  Thus, self-care was dropped.  Dexterity was added to capture an underlying cause of

difficulties with self-care not covered already: disabilities in use of hands and fingers.
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Preliminary assessment of the structural independence of HUI3 included the polling of experi-

enced clinicians on whether or not various combinations (in particular “extreme” combinations)

of levels of attributes were possible biologically and whether such combinations had been ob-

served.  This process indicated that all combinations were possible biologically and indeed,

although rare, had been observed.  These assessments increased confidence in the structural

independence of the HUI3 system.  Results from Houle and Berthelot (15), discussed above,

provide further evidence.
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3.0 Background to Utility-Based Scoring Functions

3.1 Conceptual Foundation Supporting Interval-Scale Properties

Interval-scale properties are important for constructing single summary measures of mor-

bidity and HRQL.  These types of measures weight observed health states by some assessment of

the value of the health states.  The weights (utility scores) are thus being used as if they have

interval-scale properties.  It is important to appreciate the assumptions required to ground the

construction of summary measures on an explicit foundation that supports interval-scale proper-

ties.

There are a number of models of the underlying structure of preferences that support

interval-scale properties.  In economics and decision science, von Neumann and Morgenstern

(5) utility functions provide such a framework.  Von Neumann-Morgenstern (vN-M) utility func-

tions  have been employed frequently as the conceptual foundation for health utility assessments

for four major reasons.  First, the vN-M framework is among the weakest set of assumptions

sufficient to provide for a scale with interval-scale properties (see next paragraph for details).

Second, the assumptions are explicit.  Third, vN-M utilities deal with risk which is arguably

inherent in virtually all health care and health policy decision-making contexts. And fourth, vNM

utility theory is extraordinarily robust; it has remained the dominant normative paradigm for

rational decision making under uncertainty in all fields, not just health, for over half a century.

Moreover, it has not achieved this longevity by being ignored; it has survived a continuous series

of challenges by rival theories, none of which has ever achieved serious prominence (19).

A formal review of the relevant theory (4,5,6,20,21,22,23,24) is beyond the scope of this

paper.  Nonetheless, it is important to note that the axioms of vN-M utility theory include transi-

tivity and continuity.  Transitivity means that if A is preferred to B and B is preferred to C, then A

must be preferred to C.  Continuity states that when outcome A is preferred to B which in turn is

preferred to C there is a lottery comprising probability p of outcome A and probability (1- p) of

outcome C such that the subject would be indifferent between the lottery and outcome B for

certain.   The continuity axiom is the conceptual foundation of the standard gamble (SG) ap-

proach for measuring utilities which, in turn, provides an underlying interval-scale metric for

utility scores.

Given that HUI health-state descriptions specify the duration of the health state, responses

to SG questions reflect both the time and risk preferences of subjects.  With the SG, probability

is manipulated to find a point of indifference between the lottery and the sure thing.  The prob-
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abilities are used to permit subjects to reveal their preferences for health states (including their

risk preferences).  The probabilities used in the SG do not correspond to the risks actually faced

by interview subjects - the probability they will experience various health states or outcomes.

3.2 Elicitation of Preferences for Health States

The evaluation of preferences for health states is challenging to most interview subjects.

Subjects do not have well-formulated preferences about health states.  Typically subjects do not

know what their preferences for health states are “off of the top of their heads”.

High quality preference elicitation studies rely on the use of choice-based techniques

such as the SG.  Because the SG  is the “final” task, responses reflect the understanding that the

subject has gained by being led through a structured series of tasks that have asked the subject

repeatedly to think about their preferences for health states.  High quality studies also develop

and pretest the interview protocol carefully, and rely on the use of highly trained and carefully

supervised interviewers.  HUI preference elicitation interviews used highly-structured, well-

tested survey instruments to present a set of tasks to assist subjects in thinking carefully about

what their preferences really are and how to communicate them to the interviewer.  Furlong et al.

(25) provide a thorough description of the operational components of the preference elicitation

interviews used.

In brief, subjects who provided preference scores for health states used to fit HUI utility

functions were first asked to rate states on a 100-point visual analogue scale (Feeling Thermom-

eter (FT)) with perfect health at the top and the least desirable state (e.g., dead) at the bottom.

The second task, and the one that generated the interval-scale data for fitting HUI utility func-

tions, was the SG (Chance Board).  SG questions presented the subject with a choice between an

intermediately ranked state for sure and a lottery with probability p of perfect health and prob-

ability 1- p of the least desirable outcome (the ‘pits’ - the state having the lowest level on all

attributes of the HUI health-status classification system being used - or dead, depending on

which state the subject viewed as being the worst).  The process of choice in the lottery helps the

subject to come to a judgement about just how good or bad is the health state being evaluated.

HUI does not rely entirely on the FT but the FT is an important  intermediate step in

helping respondents to construct and reveal their preferences.  FT questions are not necessarily

easier to answer than SG questions (26).  Furthermore, there are well-documented end-of-scale

problems and important context effects with the FT.  The scores depend on the mix of states

assessed at the same time.  For these reasons, while the FT may be necessary, it is not sufficient

for obtaining high quality preference scores with interval-scale properties.
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In summary, it is important to link the preference elicitation to a conceptual foundation.

The SG used in HUI is based directly on vN-M theory.

3.3 Estimation of HUI Utility Functions

The HUI uses MAUF for two reasons.  First, HUI  health-status classification systems

describe more health states than can be scored readily and directly.  Second, MAUF help ensure

consistency of scoring across the entire preference ‘space’.    There are two popular basic

approaches to estimation of MAUF: the deterministic modelling approach from decision science

and various statistical inference modelling approaches.  These two approaches are not mutually

exclusive.

The deterministic approach, based on multi-attribute utility theory (6), was used in the

estimation of utility functions for both HUI2 and HUI3 systems.  The deterministic approach was

used  because of its strong theoretical foundation, it is efficient (i.e., it requires preference

measurements for relatively few health states) and it had been used successfully for the HUI1

system.   It relies on fitting data to three potentially valid functional forms (i.e., additive, multi-

plicative, and multi-linear).  The multiplicative form was found to be appropriate for all three

HUI systems: HUI1; HUI2 and HUI3.

The additive form makes the strongest assumptions about preference interactions among

attributes: that there are no important preference interactions.  The additive function was firmly

rejected by the data in the estimation of the multiplicative MAUF for the HUI1 (27), HUI2 (13),

and HUI3 (11).  Similarly, results for scoring functions for several disease-specific multi-at-

tribute systems also reject the additive form (28,29).

Preliminary results on the estimation of a multi-linear MAUF for the HUI3 system (30)

are also supportive of the multiplicative function.  Using a 28 fractional factorial design, health

states were selected so that 26 of 28 pre-selected two-factor interactions (and four of 56 three-

factor interactions) would be estimable.  Empirical results indicate that there are quantitatively

important (regression coefficient >0.024) and statistically significant (p < 0.05) two-way and

three-way interaction terms.  Interestingly, however, the signs of all of the two-way interactions

are the same, indicating preference complementarity among the attributes in the HUI3 system.

Preliminary results indicate that although the multi-linear form is less restrictive than the multi-

plicative and permits a richer set of interactions among attributes, the multiplicative form cap-

tures the important interactions.  Further, the multiplicative function appears to outperform the

multi-linear function in out-of-sample prediction (see fourth paragraph below for further de-

tails).
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A simple thought experiment often helps in understanding the concept of preference inter-

actions.  Assume that you start out in perfect health (level one for each attribute in the HUI3

system; see Table 2).  Now assume that you suffer a loss in cognition and go from level one

cognition to level five: very forgetful and have great difficulty when trying to think or solve day

to day problems.  On a scale in which dead = 0.00 and perfect health  = 1.00, please think about

the decrease in utility you would associate with being level five cognition but having no other

disabilities (that is the distance between perfect health and being level five cognition; label this

decrease in utility as d
1
).  To continue the thought experiment, assume once again that you start

from perfect health and then suffer a loss in emotional health, going from level one emotion to

level four emotion:  very unhappy (but otherwise healthy).  What decrease in utility would you

associate with this loss?  (Label it as d
2
.)  Now think about a third situation: you go from perfect

health to level five cognition and level four emotion. What decrease in utility would you associ-

ate with this loss?  (Label this decrease as d
3
.)  Finally, add d

1
 and d

2
.  Is the sum greater than,

less than, or equal to d
3
?  Most respondents will indicate that the sum of d

1
 and d

2
 is greater than

d
3
.  Losing function in both cognition and emotion is worse than losing function in only one, but

not as bad as the sum of both “individual” losses.  In this case emotion and cognition are prefer-

ence complements.  (If  d
3
 is greater than the sum of the individual losses, then emotion and

cognition would be preference substitutes.)  The  additive functional form would only be appro-

priate if the sum of the individual losses was equal to the loss of both - that is, there are no

important preference interactions.

One can estimate MAUF at the individual level (one function for each respondent) or at

the person-mean level.  HUI preference functions are person-mean functions which employ mean

observations from the entire sample as a representative respondent.  In the context of summary

measures for describing the experiences of groups of study subjects, for assessing the clinical

efficacy or efficiency of interventions, for informing the allocation of health care resources, and

for determining general population health quality, the person-mean approach that embodies “av-

erage” community values is appropriate (31).

Preference elicitation surveys to obtain scores with which to estimate MAUF can be

quite demanding.  Ideally each health state would be assessed using category scaling (FT) and

the standard gamble (SG).  In practice the HUI preference surveys collected FT scores for all

states and SG scores for a subset of states.  FT scores were converted to SG scores using study-

specific conversion functions.  For instance, for HUI2 the power function was used (13).  For

HUI3 a number of functional forms were examined including quadratic and cubic spline func-

tions and various nonlinear techniques as well as the “traditional” power function (11).  Func-
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tions were estimated at the individual and person-mean levels.  The power function did the best

job of predicting directly-measured SG scores and therefore it was employed.

Out-of-sample prediction performance is an important test of HUI utility scoring func-

tions because one of the main purposes of HUI utility functions is “out of sample” prediction.

Out-of-sample performance is tested using different samples of respondents and health states

than those used to create the scoring function.  Therefore, out-of-sample prediction addresses

two major factors associated with the generalizability of HUI MAUF scores: the ability of HUI

MAUF scores to represent directly measured SG scores for all health states defined by the HUI

classification system, not just those states used in fitting the MAUF; and the ability of HUI

MAUF scores to represent directly measured SG scores of the general population, not just the

sample of interview subjects whose data were used in fitting the MAUF.  Predictive perform-

ance was measured by the level of agreement between scores calculated using the HUI MAUF,

and scores directly-measured using SG on health states and interview subjects not used in fitting

the MAUF.

Out-of-sample evidence strongly supports the predictive validity of scores generated by

the multiplicative HUI3 function (11).  Subjects were allocated randomly to a modelling survey

(questions based on a decomposed approach and fractional factorial design; responses used to

estimate multiplicative and multi-linear functions, n = 256) or a direct (validation) survey (used

to assess predictive validity or agreement between directly-measured scores and scores gener-

ated by the scoring function, n = 248).  In the direct survey subjects were asked to evaluate a

collection of HUI3 health states.  The states were spread across the health status classification

and preference ‘space’, and included highly prevalent health states.  The mean difference per

health state between predicted scores and scores from the direct survey for 73 health states was

- 0.008.  (Results are similar if health states are weighted by their prevalence.  In general, results

are similar throughout the scale.)  On average predicted and directly measured scores are very

close.  The intra-class correlation coefficient between directly measured scores and scores from

the multiplicative function is 0.88.  This evidence, and the superiority of the multiplicative over

the multi-linear function, enhance confidence in the multiplicative HUI3 function.  Indeed, given

that scores from the direct survey were not used in any way to estimate the multiplicative MAUF

for the HUI3 system, these are very strong results in favour of the multiplicative function.

In sum, evidence to date indicates that there are quantitatively important and statistically

significant interactions in preferences among attributes.   Out-of-sample validation indicates that

the HUI3 multiplicative MAUF performs well in regards to predicting directly measured SG

scores of the general population for all health states defined by the classification system.
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3.4 Generalizability of HUI Utility Scores

There is growing evidence that mean scores for health states, and MAUF, are robust

when measured with the same procedures regardless of the population or even the country where

the  measurements take place.  In general, there is substantial heterogeneity of preferences for

health states among individuals.  However, little of the observed variability in preference scores

is explained by socio-demographic characteristics of respondents such as age, gender, income,

education, religion, and frequency of participation in religious services (see following para-

graphs for details).

Although a few studies have detected some effects due to age or gender (32,33), in

general there is little evidence of systematic or consistent effects (31,34,35).  Furlong (36)

analyzed the variability of utility scores collected from three general population samples (in-

cluding the one used to fit the HUI2 utility function) in southern Ontario, Canada (n = 64; n = 203;

n = 128).  The scores were for a wide variety of health-state descriptions.  In general, he found

little or no association between utility scores and socio-demographic characteristics (such as

income).   Furthermore, differences detected in one survey were absent or in the opposite direc-

tion in other surveys.

The results reported by Furlong et al. (36) are not unique.  The original scoring function

for the Quality of Well Being (QWB) scale was estimated using preference scores from a ran-

dom sample (n=866) of the general population in San Diego, California (37).  When this work

was replicated on an arthritic population in the Northeastern United States in the early 1980s

(n=272), similar results were found (38).  Subsequent work revealed little difference between

scores derived from the original sample and scores derived from surveys of the general public in

Oregon (39).  Coons et al. (40) discuss additional studies indicating that the original QWB

preferences are generalizable.

The original scoring system for the Sickness Impact Profile was estimated from a survey

done in Seattle, Washington (n = 173).  Few differences were observed between this system and

a scoring function based on preference measurements from a survey (n=188) in England (41).

Direct support for the international robustness of quantitative preferences measured with

the same procedures came with the early work of the EuroQol group when they found that EuroQol

visual analogue scale scores were similar across three European countries (42).  Mean scores

for states described using the EuroQol system obtained from postal surveys in several European

countries were very similar (43,44).  Likewise, in an Australian study, Richardson and Nord
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(45) found little variation in responses by age, gender or other characteristics.  More recently, Le

Gales and colleagues from INSERM have replicated in France the Canadian scoring procedures

for the HUI3 and have found quite similar results (46,47).

All of this suggests that demographic, societal or cultural characteristics of subjects are

poor and inconsistent predictors of utilities (36).  As we often say in lay terms, “poor quality

health states are recognized universally and deemed undesirable; this is a constant across human

beings”.

On the other hand, it has long been known that different measurement procedures lead to

consistently different results.  For example, there is a large literature showing that alternative

procedures for measuring preferences (standard gamble, time trade-off,  visual analogue scale)

lead to consistently different results (48).  Similarly, different multi-attribute systems (Quality of

Well Being, EuroQol EQ-5D, Health Utilities Index) also lead to different results when one is

compared to the others (15,49).

The conclusion of all of this is that the procedure or instrument matters a great deal but

the reference population that provides the scoring, in general, does not.  This is reflected in a

recent Australian report (50) which recommends that the Australian government standardize on

one, or at most, a small number, of instruments such as the Health Utilities Index, and  recom-

mends that these instruments need not be re-scored for use in Australia.

The implications are that the existing scoring formulae for the Health Utilities Index are

suitable and appropriate for use in other countries.  The use of one standard scoring formula for

each HUI system greatly facilitates aggregation of results across countries and inter-study com-

parisons.
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4.0 Examples of Use in Clinical Studies

The HUI has been used in studies of a wide variety of health issues (e.g., AIDS/HIV,

Alzheimer’s disease, cancer, cardio-vascular disease, diabetes, epilepsy, extremely low

birthweight, hypertension, orthopedic surgery and vaccinations), in more than 25 countries around

the world, and in more than 15 languages.  Table 3 presents mean, or median, HUI2 and HUI3

scores for selected groups.  This list is provided for illustrative use only and users are cautioned

that the contents should be used for comparative purposes only if the relevant studies are consist-

ent regarding key HUI assessment variables (e.g., assessment viewpoint and mode of data col-

lection).

Selected information from three clinical studies is presented to illustrate the wide scope

of HUI applications.  The examples selected highlight variability in study objectives, geographi-

cal usage, assessment viewpoint, mode of data collection, data analysis techniques, and methods

for presenting results.

It should be noted that an advantage of the multi-attribute approach is that it provides

both the dis-aggregated description of health-profile measures, and summary scores which fa-

cilitate the integration of effects due to morbidity and mortality.  Study 1 below (section 4.1)

presents categorical information on health status.  Studies 2 and 3 (sections 4.2 and 4.3) display

overall utility scores.  The MAUF converts the categorical information on health status into

interval-scale data which quantify the morbidity burdens (valued according to community pref-

erences) and facilitate comparisons over time (study 2) or among groups (study 3).

In measuring health status, both in clinical studies and population health surveys, for

practical reasons and on normative grounds, generally one relies on self report.  However, it is

sometimes necessary to obtain assessments from other perspectives.  In general, self-report and

proxy responses are not interchangeable (e.g., 73,74).

4.1 Cross-Sectional Study of Adult Patients Treated by Variety of

Medical Specialities in France.

Table 4 presents frequency distributions of HUI3 attribute levels from a cross-sectional

study of 709 heterogeneous in-and out-patients being treated by 7 clinical specialities (including

endocrinology, gastroenterology, geriatrics, rheumatology and infectious disease) in four hospi-

tals in France (75).  The attribute levels are based on patients’ self-assessments reported using a

standard self-complete HUI questionnaire.  Patients and physicians rated health independently
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on a four-point Likert scale; patients also completed the French version of the Sickness Impact

Profile.  It is notable that all levels of all attributes were used or, in other words, at least one

patient was reported being in each of the 45 HUI3 attribute levels. The self-rating of health by

patients and disabilities as revealed by HUI2 and HUI3 were correlated as expected; similar

results were obtained comparing physicians’ ratings of the health of patients and patient report

using HUI.  In addition, the expected relationships between domains in the Sickness Impact

Profile and HUI attributes were observed.  The study concluded that the HUI2 and HUI3 were

reliable and valid.

4.2 Longitudinal Study of Pediatric Oncology Patients in Canada

Barr et al. (76) describe a study of 18 patients with acute lymphoblastic leukemia in

childhood using HUI2.  The study involved the assessment of health status during 3-week cycles

of maintenance therapy using self-complete questionnaires from three major perspectives: a

nurse, parents, and physicians.  A previous publication provided  evidence about construct

validity, reliability and responsiveness of HUI2 results.  Figure 1 presents a brief summary of the

therapeutic cycle (upper panel of figure) and HUI3 results from the same study (center panel of

figure).  During a three week cycle, the mean overall utility score was highest immediately

following a one week period off-therapy: the beginning of week 1.  The mean score was lowest

one week later, immediately following the most intensive week of therapy in the cycle.  An

intermediate mean score was recorded for the week leading into the week of rest from chemo-

therapy.  Repeated measures ANOVA over the three weeks indicated that the overall score was

responsive (p<0.05) and the effect was due to changes in three attributes: ambulation, emotion

and pain (each p<0.05), consistent with a priori hypotheses.  For weeks 1 and 2 a paired t-test of

differences in means was statistically significant (p<0.001); the  ICC of responsiveness was

0.45 and the effect size was 2.80.  All these results are either the same or better than those

reported previously for HUI2.  Construct validity is supported by the frequency distribution of

“excellent” and “very good” responses to the global health status assessment question which

parallels that of the mean HUI3 overall utility scores (two panels at bottom of Figure 1).  These

results helped focus attention on  the effects of high-dose steroids and prompted a reduction of

specified dosage in the protocol for a subsequent clinical trial

4.3 Economic Evaluation from an RCT of a Drug Intervention

Torrance et al. (77) present a cost-utility economic evaluation of a pharmaceutical agent

from a randomized clinical trial (RCT) of 240 patients (78) using patient self-assessed HUI

measures  to calculate effectiveness in terms of quality-adjusted life years (QALYs).  Figure 2

plots the results from the primary analysis, or base case, estimates of incremental costs and
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QALYs gained due to use of ciprofloxacin compared to ‘usual’ antibacterial care.  The study

results suggest that the use of ciprofloxacin likely is associated with increased costs and in-

creased HRQL, the base-case cost-utility ratio is favourable at $CAN 15,588 per QALY gained.

However, these conclusions should be viewed with caution due to statistical uncertainty sur-

rounding the estimates of clinical effectiveness.
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5.0 Reference Data from General Population Health Surveys

HUI results from general population surveys are of interest to clinical researchers for a

variety of reasons, including:

a) assessing the burden of morbidity in a general population that may be amenable to

clinical  interventions;

b) evaluating determinants of HRQL; and

c) providing a source of reference or control data for observational clinical studies.

Observational studies have weak design characteristics but are often the only option available

for some types of research, such as the descriptive long-term follow-up studies of acute lym-

phoblastic leukemia in childhood (51) and brain tumours in childhood (79).  General population

survey results should not be considered an appropriate substitute for concurrent randomized

control groups in evaluative studies.

HUI3 data has been collected in a number of major general population studies including

the USA Health and Retirement 2000 Survey.  In Canada, HUI3 has been included in every major

health survey since 1989: the 1990 Ontario Health Survey; the 1991 General Social Survey

(80,81); the ongoing National Population Health Survey (82,83); and the ongoing National Lon-

gitudinal Survey of Children and Youth (84).  Data on mean HUI3 scores by age and gender

(based on the 1996-97 National Population Health Survey) are presented in Table 5.  As ex-

pected, scores decline with age and are lower for the institutionalized population (not shown)

relative to community-dwelling subjects.  Furthermore, all levels for each HUI3 attribute were

used to describe both community-dwelling and institutionalized groups of subjects in the 1994

Canadian National Population Health Survey (Roberge R. Statistics Canada, June 1996, unpub-

lished observations - not shown) which supports the notion that the richness of the HUI3 health

status classification system is necessary and appropriate.  Analyses based on HUI3 include

Berthelot et al. (85), Grootendorst et al. (72,74), Hood et al. (86), Mittman et al. (87), Nault et

al. (88), Roberge et al. (89,90,91), Trakas et al. (92), Wolfson (93); additional references are

available at http://www.fhs.mcmaster.ca/hug/index.htm .  Preliminary work on using HUI3 in

population health surveys in Singapore is described in Wang and Chen (94).

In the Institute of Medicine report on summary measures of population health, Field and

Gold (95) also note that “It is the consensus of the committee that linking public health and

medical care measurement strategies would be of fundamental importance in assessing the per-

formance of each system individually and in relation to one another.”  For HUI3 such linkages

are already possible.  For instance, Speechley et al. (96) used HUI2, HUI3, and the Child Health
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Questionnaire in a survey of survivors of cancer in childhood.  The use of the same measures in

clinical and population health surveys provides an important link and facilitates a number of

analyses including cost-effectiveness and cost-utility studies (97).
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6.0 Incorporation of HUI in Clinical Studies

There are many factors to consider when applying HUI in a clinical study.  These factors

include: timing of assessments; viewpoints or perspectives of assessments; modes and languages

of data collection; recall durations for assessments; HUI2 and HUI3 system coverage; and qual-

ity of instrumentation.

A great deal of information about the Health Utilities Index (HUITM) is published in the

scientific literature, including the classification system and scoring formulae for each of HUI2

and HUI3. Much of this information is summarized and readily available from the following

HUI-related websites:

http://www.healthutilities.com

and

http://www.fhs.mcmaster.ca/hug/index.htm  .

All such information is available publicly and can be used free of charge by any researcher

subject to the normal rules of scientific citation.

In addition to this publicly available information, a substantial body of additional mate-

rials (instrumentation) have been developed and are proprietary (for example see information

presented at web site http://www.healthutilities.com ). Such materials include a suite of ques-

tionnaires for different kinds of studies, all designed to collect the basic health status information

as accurately and efficiently as possible. The questionnaires have evolved over time and con-

tinue to be improved. The questionnaires have been translated carefully and culturally adapted,

following well established methods, into numerous languages. Additional materials are avail-

able,  including coding algorithms and technical manuals for a variety of issues and situations

that arise in studies. Finally, it is possible to obtain the benefit of experience and expertise in the

use of the HUI from its developers.

The most commonly used HUI-based questionnaires have each been designed to collect

sufficient information to classify the health status of subjects according to both the HUI2 and

HUI3 systems.  These questionnaires do not collect information about HUI2 fertility, because

this attribute is difficult to assess in most subjects and is not of interest in most studies. Re-

sponses to the standard questionnaires provide a very rich data set of 32 derived variables for

each study subject:

6 HUI2 attribute  levels  - a set of categorical-scale variables;



28 CHEPA Working Paper Series

The Health Utilities Index (HUI®) System
for Assessing Health-Related Quality of Life in Clinical Studies

6 HUI2 single-attribute (i.e., within dimension) utility scores

- a set of interval-scale variables;

1 HUI2 comprehensive health state six-element vector - a categorical-scale variable;

1 HUI2 overall utility score of health-related quality of life  - an interval-scale variable;

8 HUI3 attribute  levels  - a set of categorical-scale variables;

8 HUI3 single-attribute (i.e., within dimension) utility scores

- a set of interval-scale variables;

1 HUI3 comprehensive health state eight-element vector - a categorical-scale variable;

and

1 HUI3 overall utility score of health-related quality of life  - an interval-scale variable.

A well-defined assessment recall duration, rather than “usual health status”, is generally recom-

mended for clinical studies.

Although it is possible to develop HUI instrumentation from publicly available informa-

tion it is usually false economy.   The advantages of using standardized HUI materials and the

pitfalls of not doing so are discussed on the web site: http://www.healthutilities.com (see sec-

tion on fees).
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7.0 Conclusions

HUI systems were conceived and developed to integrate fully descriptive classification

information about disability with preference-based measures of importance.    Each HUI system

is a useful tool for addressing a wide variety of clinical issues. HUI has been adopted widely

and support services are readily available.  Standardization of health status classification sys-

tems, scoring systems, data collection questionnaires, and coding algorithms are necessary to

ensure the validity of HUI measurements across time and studies.

HUI health state vectors provide a description of health status on an attribute by attribute

basis.  Thus, each HUI system provides descriptive power similar to that of the Medical Out-

comes Study (MOS) Short-Form 36.  Categorical information about levels for each attribute is

summarized on an interval scale using single-attribute utility scores.  The categorical health state

vector of overall health status is converted into a single summary score of HRQL using a MAUF.

HRQL scores are on the conventional dead=0.00 to perfect health=1.00 scale, which permits

integration of morbidity and mortality effects, for use in calculating quality-adjusted life years

(QALYs) and health-adjusted life expectancy (HALE).  Published HUI utility formulae allow the

calculation of utility scores for each of the thousands of health states defined by each HUI health

status classification system.  The formulae are based on well-described theoretical concepts and

underlying assumptions, and the scores represent mean community preferences for morbidity

within attributes and overall HRQL.

In summary, HUI systems are comprehensive and applicable to all people older than 5

years of age.  There is a rapidly growing body of published evidence that HUI measurements are

valid, reliable, responsive, acceptable, interpretable, efficient, accessible, and useful (see  Ref-

erences -Methodological Studies sections of web sites above for lists of published evidence).

Overall HUI utility scores of HRQL are appropriate for integrating the effects of both morbidity

and mortality.  Results from a number of general population surveys provide important reference

data for interpreting HUI results from clinical studies.
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Figure 1:

Longitudinal Study of Children with Acute Lymphoblastic Leukemia

Legend:

1 Week Rest - No Chemotherapy

6-M.P. - 6 Mercaptopurine Daily

MTX - Methotrexate intravenous

SD - standard deviation

Steroids - Prednisone or Dexamethasone

VCR - Vincristine intravenous.
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Figure 2 :

Base-Case Cost-Utility Analysis for Economic Evaluation of Ciprofloxacin

as First-Line Therapy for Acute Exacerbations of Chronic Bronchitis

Legend:

$Can - 1994/5 Canadian dollars

QALYs - Quality-adjusted life years

‘Lose - Lose’ - decreased utility and greater cost

‘Win - Win’ - increased utility and lower cost
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Table 1

HUI2 Multi-Attribute Health Status Classification System

Attribute Level                   Description *

Sensation    1 Able to see, hear and speak normally for age.

   2 Requires equipment to see or hear or speak.

   3 Sees, hears, or speaks with limitations even with equipment.

   4 Blind, deaf or mute.

Mobility    1 Able to walk, bend, lift, jump, and run normally for age.

   2 Walks, bends, lifts, jumps, or runs with some limitations but does not require help.

   3 Requires mechanical equipment (such as canes, crutches, braces or wheelchair) to walk

or get around independently.

   4 Requires the help of another person to walk or get around and requires mechanical

equipment as well.

   5 Unable to control or use arms and legs.

Emotion    1 Generally happy and free from worry.

   2 Occasionally fretful, angry, irritable, anxious, depressed, or suffering “night terrors”.

   3 Often fretful, angry, irritable, anxious, depressed, or suffering “night terrors”.

   4 Almost always fretful, angry, irritable, anxious, depressed.

   5 Extremely fretful, angry, irritable, anxious or depressed usually requiring hospitalization

or psychiatric institutional care.

Cognition         1 Learns and remembers school work normally for age.

   2 Learns and remembers school work more slowly than classmates as judged by parents

and/or teachers.

   3 Learns and remembers very slowly and usually requires special educational assistance.

   4 Unable to learn and remember.
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Table 1 (Continued)

HUI2 Multi-Attribute Health Status Classification System

Attribute Level                   Description *

Self-Care    1 Eats, bathes, dresses, and uses the toilet normally for age.

   2 Eats, bathes, dresses, or uses the toilet independently with difficulty.

   3 Requires mechanical equipment to eat, bathe, dress, or use the toilet independently.

   4 Requires the help of another person to eat, bathe, dress, or use the toilet.

Pain    1 Free of pain and discomfort.

   2 Occasional pain.  Discomfort relieved by non-prescription drugs or self-control activity

without disruption of normal activities.

   3 Frequent pain.  Discomfort relieved by oral medicines with occasional disruption of

normal activities.

   4 Frequent pain; frequent disruption of normal activities.  Discomfort requires prescription

narcotics for relief.

   5 Severe pain.  Pain not relieved by drugs and constantly disrupts normal activities.

Fertility    1 Able to have children with a fertile spouse.

   2 Difficulty in having children with a fertile spouse.

   3 Unable to have children with a fertile spouse.

*    Level descriptions are worded here exactly as presented to respondents in HUI2 preference survey.

Source:   reproduced, with permission, from table 1 of Torrance et al. 1996 (13).
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Table 2

HUI3 Multi-Attribute Health Status Classification System

Attribute    Level Level Description *

Vision 1. Able to see well enough to read ordinary newsprint and recognize a friend on

the other side of the street, without glasses or contact lenses.

2. Able to see well enough to read ordinary newsprint and recognize a friend on

the other side of the street, but with glasses.

3. Able to read ordinary newsprint with or without glasses but unable to recognize

a friend on the other side of the street, even with glasses.

4. Able to recognize a friend on the other side of the street with or without glasses

but unable to read ordinary newsprint, even with glasses.

5. Unable to read ordinary newsprint and unable to recognize a friend on the

other side of the street, even with glasses.

6. Unable to see at all.

Hearing 1. Able to hear what is said in a group conversation with at least three other

people, without a hearing aid.

2. Able to hear what is said in a conversation with one other person in a quiet

room without a hearing aid, but requires a hearing aid to hear what is said in a

group conversation with at least three other people.

3. Able to hear what is said in a conversation with one other person in a quiet

room with a hearing aid, and able to hear what is said in a group conversation

with at least three other people, with a hearing aid.

4. Able to hear what is said in a conversation with one other person in a quiet

room, without a hearing aid, but unable to hearing what is said in a group

conversation with at least three other people even with a hearing aid.
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Table 2 (Continued)

HUI3 Multi-Attribute Health Status Classification System

Attribute    Level Level Description *

Hearing 5. Able to hear what is said in a conversation with one other person in a quiet

room with a hearing aid, but unable to hear what is said in a group conversa-

tion with at least three other people even with a hearing aid.

6. Unable to hear at all.

Speech 1. Able to be understood completely when speaking with strangers or friends.

2. Able to be understood partially when speaking with strangers but able to be

understood completely when speaking with people who know me well.

3. Able to be understood partially when speaking with strangers or people who

know me well.

4. Unable to be understood when speaking with strangers but able to be

understood partially by people who know me well.

5. Unable to be understood when speaking to other people (or unable to speak at

all).

Ambulation 1. Able to walk around the neighbourhood without difficulty, and without walking

equipment.

2. Able to walk around the neighbourhood with difficulty; but does not require

walking equipment or the help of another person.

3. Able to walk around the neighbourhood with walking equipment, but without

the help of another person.

4. Able to walk only short distances with walking equipment, and requires a

wheelchair to get around the neighbourhood.

5. Unable to walk alone, even with walking equipment.  Able to walk short

distances with the help of another person, and requires a wheelchair to get

around the neighbourhood.

6. Cannot walk at all.
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Table 2 (Continued)

HUI3 Multi-Attribute Health Status Classification System

Attribute    Level Level Description *

Dexterity 1. Full use of two hands and ten fingers.

2. Limitations in the use of hands or fingers, but does not require special tools or

help of another person.

3. Limitations in the use of hands or fingers, is independent with use of special

tools (does not require the help of another person).

4. Limitations in the use of hands or fingers, requires the help of another person

for some tasks (not independent even with use of special tools).

5. Limitations in use of hands or fingers, requires the help of another person for

most tasks (not independent even with use of special tools).

6. Limitations in use of hands or fingers, requires the help of another person for

all tasks (not independent even with use of special tools).

Emotion 1. Happy and interested in life.

2. Somewhat happy.

3. Somewhat unhappy.

4. Very unhappy.

5. So unhappy that life is not worthwhile.

Cognition 1. Able to remember most things, think clearly and solve day to day problems.

2. Able to remember most things, but have a little difficulty when trying to think

and solve day to day problems.

3. Somewhat forgetful, but able to think clearly and solve day to day problems.

4. Somewhat forgetful, and have a little difficulty when trying to think or solve

day to day problems.
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Table 2 (Continued)

HUI3 Multi-Attribute Health Status Classification System

Attribute    Level Level Description *

Cognition 5. Very forgetful, and have great difficulty when trying to think or solve day to

day problems.

6. Unable to remember anything at all, and unable to think or solve day to day

problems.

Pain 1. Free of pain and discomfort.

2. Mild to moderate pain that prevents no activities.

3. Moderate pain that prevents a few activities.

4. Moderate to severe pain that prevents some activities.

5. Severe pain that prevents most activities.

* Level descriptions are worded here exactly as presented to respondents in HUI3 preference

survey.

Source: reproduced, with permission, from Table III of Feeny et al. 1995 (1).
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Table 3

Mean and Median Overall Utility Scores for Selected Clinical Groups

A. HUI2 Scores for Various Study Groups

 1.00 Perfect health state - upper HUI2 utility scale anchor

 0.96* Survivors of standard-risk acute lymphoblastic leukemia in childhood (51)

 0.95* Control children (52)

 0.95* Survivors of Wilms’ Tumour in childhood (53)

 0.94* Survivors of Medulloblastoma in childhood (54)

 0.92† Survivors of brain tumour in childhood (55)

 0.90* Survivors of high-risk acute lymphoblastic leukemia in childhood (51)

 0.90* Survivors of high-risk acute lymphoblastic leukemia in childhood (56)

 0.90* Aneurysmal subarachnoid hemorrhage with good recovery in adulthood (57)

 0.90* Survivors of advanced neuroblastoma in childhood (53)

 0.88* Survivors of retinoblastoma in childhood (58)

 0.86* Liver transplant long-term survivors (59)

 0.85* Survivors of brain tumour in childhood (55)

 0.85* Survivors of Hodgekin’s disease in childhood (60)

 0.83* HIV adults without AIDS defining illness (61)

 0.82* Extremely low birthweight children (52)

 0.80* Vertebral fracture in adult women (62)

 0.78* Survivors of CNS tumour in childhood (63)

 0.78* Survivors of brain tumour in adulthood (64)

 0.76* Aneurysmal subarachnoid hemorrhage with moderate disability in adulthood (57)
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Table 3 (Continued)

Mean and Median Overall Utility Scores for Selected Clinical Groups

A. HUI2 Scores for Various Study Groups (Continued)

 0.75* Lupus in adulthood (65)

 0.74* HIV adults with minor AIDS defining illness (61)

 0.73† Long-term survivors of pediatric brain tumours (66)

 0.72* Stroke in adults (67)

 0.72* Cardiac arrest survivors (68)

 0.69* Alzheimer’s disease & mild clinical dementia rating (17)

 0.69* HIV adults with major AIDS defining illness (61)

 0.68* Hip fracture in adult women (62)

 0.68* Multiple sclerosis in relapsed adults (69)

 0.64* Stroke in adults (70)

 0.61* Intermittent claudication/peripheral vascular disease (71)

 0.53* Alzheimer’s disease & moderate clinical dementia rating (17)

 0.51* Aneurysmal subarachnoid hemorrhage with serious disability in adults (57)

 0.38* Alzheimer’s disease & severe clinical dementia rating (17)

 0.27* Alzheimer’s disease & profound clinical dementia rating (17)

 0.14* Alzheimer’s disease & terminal clinical dementia rating (17)

 0.00 Dead - conventional utility scale anchor

-0.03 Pits state (all HUI2 attributes at lowest functional level) - lower HUI2 utility scale

anchor

————————————————————————————————————-

Legend: *- mean score; † - median score
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Table 3 (Continued)

Mean and Median Overall Utility Scores for Selected Clinical Groups

B. HUI3 Scores for Various Study Groups

 1.00 Perfect health state - upper HUI3 utility scale anchor

 0.93* Survivors of Wilms’ Tumour in childhood (53)

 0.90* General population adults (72)

 0.87* Survivors of advanced neuroblastoma in childhood (53)

 0.83* Retinoblastoma in childhood (58)

 0.77† Survivors of brain tumour in childhood (55)

 0.77* Arthritis in adults (72)

 0.69* Survivors of brain tumour in childhood (55)

 0.66* Survivors of CNS tumour in childhood (63)

 0.54* Stroke in adults (72)

 0.00 Dead - conventional utility scale anchor

-0.36 Pits state (all HUI3 attributes at lowest functional level) - lower HUI3 utility scale anchor

—————————————————————————————————————————-

Legend: *- mean score; † - median score
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Table 5

Mean HUI3 Utility Scores for Female and Male Residents of Canada

by 5-Year Age Categories from 1996/7 NPHS

         Age (years) Non-Institutionalized       All Residents     .

 Group Females Males Females Males

15-19 0.92 0.94 0.92 0.94

20-24 0.94 0.94 0.94 0.94

25-29 0.94 0.94 0.94 0.94

30-34 0.93 0.93 0.93 0.93

35-39 0.93 0.93 0.93 0.93

40-44 0.92 0.92 0.91 0.92

45-49 0.90 0.92 0.90 0.91

50-54 0.88 0.90 0.88 0.90

55-59 0.86 0.88 0.86 0.88

60-64 0.87 0.87 0.87 0.87

65-69 0.86 0.86 0.86 0.85

70-74 0.83 0.83 0.81 0.81

75-79 0.79 0.76 0.75 0.74

80-84 0.70 0.73 0.61 0.67

85+ 0.55 0.59 0.39 0.51

———————————————————————————————




