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¢ SPECIAL SECTION: HEALTH-RELATED QUALITY OF LIFE IN CLINICAL STUDIES #

A comparison of the Assessment of Quality of Life
(AQoL) with four other generic utility instruments

Graeme Hawthorne', Jeff Richardson® and Neil Atherton Day?

As part of the validation of the Assessment of Quality of
Life (AQol) instrument comparisons were made between
five multiattribute wutility (MAU) instruments, each pur-
porting to measure health-related quality of life (HRQolL).
These were the AQol, the Canadian Health Utilities tndex
(HUI) 3, the Finnish 15D, the EQ-5D (formerly the
EuroQol) and the SF6D (derived from the SF-36). The
paper compares absolute utility scores, instrument sensitivity,
and incremental differences in measured utility between
different instruments predicted by different individuals.
The AQol predicted utilities are similar to those from the
HUI3 and EQ-5D. By contrast the 15D and SF6D predict
systematically higher utilities, and the differences between
individuals are significantly smaller. There is some evidence
that the AQol has greater sensitivity to health states than
other instruments. It is concluded that at present no single
MAU instrument can claim to be the 'gold standard’, and
that researchers should select an instrument sensitive to
the health states they are investigating. Caution should be
exercised in treating any of the instrument scores as
representing a trade-off between length of life and HRQolL.

Keywords: cost-utility analysis {cost-effectiveness analysis); economics;
qualhity of life; utility.

Ann Med 2001; 33: 358-370.

Introduction

In benetit—cost analysis the {*opportunity’) cost of an
activity is defined as the value of the commoditics.,
services or programmes that cannot be provided if
resources are used to carey out that activity. Con-
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sequently, economic evaluation attempts to compare
benefits gained and lost from the use of resources in a
particular way. In the health sector this comparison
has proved to be particularly difficult. Costs are
usually mceasured in dollars (reflecting the market
valuc of benefits foregone), and health benefits include
the value of human life and the quality of thar life.
Neither of these bencefits is casy to measure in dollars.
However, despite this, some form of comparison must
be undertaken it resources are to be used wisely.

Cost-cffectiveness analysis (CEA)  attempts  to
circumvent this difficulty by measuring benefits in
‘natural’ units, such as the number of lives or life
years saved. The criterion for selecting a programme
or project is that it minimizes the ‘cost’ or ‘foregone
benefit' of obtaining®a life or life year. In the last
30 vears, cconomists have extended this approach to
mclude health-related quality of life (HRQolL.) in the
caleulation of *benefits™. In cost-utility analysis costs
are compared with quality-adjusted life years (QALYs),
which quantity the strength of people’s preferences for
health states as defined by HRQol: measures. This
concept of the strength or intensity of preferences is
what cconomists mean by ‘urility’,

The . quantification of utility requires two broad
rasks. First, the health state under investigation must
be described. Second, a scaling technique, such as time
trade-oft (TTO) or standard gamble (8G), must be
used to obtain a numerical value for the health state.
This value should measure the strength of a person’s
preference tor the health state.

Three approaches to this two-stage procedure have
been used; holistic (or *‘composite’) measurement, the
direct valuation of personal health, or the use of a
multiattribute utility (MAU) instrument (1). With the
holistic approach a scenario or vignette is constructed
which describes the health state. The vignette is then
‘scaled” by using a survey to elicit ‘utility’ values for
the health state. With the direct valuation approach,
respondents can be asked to evaluate and scale their
curgent health state. In practice this approach has
scldom been used. With the MAU approach a generic

© The Finnish Medical Society Duodecim, Ann Med 2001; 33: 358-370




A cOMPARISON OF FIVE MAU INSTRUMENTS

‘descriptive system’ or ‘descriptive instrument’ is
created which consists of a series of health-related
items and responses. Different health states. may then
be described by using different comBinations of
responses. Utility weights are then attached to every
possible response. Although in principle all the health
states can be scaled (as with the original Rosser-Kind
Index (2)) this is impractical when there are a large
number ofs states. Consequently, each of the major
instruments has.used a limited number of health state
values to calibrate a model from which other values
have been inferred. The model may be derived from
the econometric analysis of the observed utilities, or
may use decision analytic techniques to fit a simple
additive or multiplicative model. Once scaled, a MAU
instrument may be used to estimate the utility of all
possible health states described by the descriptive
system of the model. » v

To date, only a handful of generic instruments have
attempted to measure utility; ie, the UK Rosser-Kind
Index (2), the US Quality of Well-Being (QWB) (3),
the Canadian Health Utility Index (HUI) instruments
{(4-7), the Finnish 15D (8-10) and the European EQ-
SD (formerly the EuroQoL) (L1, 12). Brazier has
provided a utility scoring algorithm for the SF6D,
derived from the SF-36 (13); and, finally, working for
the World Bank and the World Health Organization,
Murray and Lopez have published ‘disutility’ weights
for the different health states required for the con-
struction of disability-adjusted life years (DALYs) and

Table 1. Properties of the major utility instruments.

Key messages

® There are substantial differences: between
the five. utility instruments with respect to
their conceptual models of health-related
quality of life, the content of the descriptive
systems, the methods of weighting the different
levels of health status, the algorithms for
combining the different items and dimensions
into utility scores and the range of theoretical
utility scores available. Despite these differ-
ences, the instruments produce utility scores
that are remarkably consistent.

® Caution should be exercised in treating any
of the instrument scores as representing a
trade-off between life-length and health-
related quality of life.

* Because of their different properties, re-
“searchers should select the utility instrument
that is sensitive to the health states which they
are inve'stigating.

used these to quantify the burden of diseasg in every
country in the world (14). The Assessment of Quality
of Life (AQol.) instrument developed by the present
authors is the most recent MAU instrument (15, 16).

Scale Coverage* No of

dimensions

Type of
description®

Valuing
method*

Psychometric
properties

Instrument
boundaries"

Combination
model

Construct® Validation

Rosser-Kind
QwB

Impairment ME
Imparment/
disability
Impairment/
disability
Impairment
impairment/ ¢
disability
Impairment
Impairment/
disability
Disease
Handicap
Handicap
Handicap

15D

HUIT
HUIR

HUI3
EQ-50

DALY ' XX
WHOQoL -Bref 44
SFED 4
AQol 54

SG

VAS

VAS

170
VAS/SG

VAS/SG
TT0O

PTO
N/A

TTO

No
No

No
Yes

None
Additive

-1.49-1.00
0.00-1.00

No Yes Additive +0.11-1.00
No

No

No
Yes

-0.21-1.00
"-0.03-1.00

Muitiplicative
Muiltiplicative

Yes
No

-0.36-1.00
-0.59-1.00

Multiplicative
Regression/
Additive
RS/PTO*
Additive
Additive
Muttiplicative

No

No
Yes
No
Yes

No
Yes
Yes
Yes

N/A
N/A
+0.46-1.00
-0.04-1.00

Notes: ‘Coverage of the HRQoL universe, as defined by a review of 14 HRQoL instruments, 1971-1993 (17). Coding scheme: XX = very

poor, X = poor, v = good, v/
¥ Based on WHO classificati

= very good.
of diseases and impairments (18).

*ME, magnitude estimatiogf’ VAS Visual analogue scale: TTO, time tréde—off; SG: standard gamble; PTO, person trade-off
s Descriptive system congtructed Yollowing standard psychometric rules for instrument construction (19, 20).

' Lower and upper boul
Lower boundaries detel

aries shown where 0.00 = death and 1.00 = full health. Negative values indicate health states worse than death.
ined by the instrument’s ‘all worst health state’; upper boundaries determined by-the ‘all best health state’.

"Rating scale validatedjoy using the PTO. See text for full names of the instruments. N/A, not applicable; RS, rating scale.

www.annmed.org
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HAWTHORNE ® RICHARDSON ® ATHERTON Day

The key characteristics of these instruments are
summarized in Table 1. '

Generally, MAU instruments have received little
crittcal artention. There are, however, numerous un-
resolved issues. Some of these, such as the choice of a
scaling method (SG, TTQ, etc) are common to both of
the broad approaches (holistic and MAY). Others are
generic measurement issues, such as the need for
construct validity. Some issues, however, are unique to
the MAU approach, including the sensitivity of the
‘descriptive svster‘ﬁ\so changes in health states; che
achievement of preference and structural independ-
ence' that the model used to combine preference
scores must represent the structure of people’s true
preferences and issues relating to the inclusion and
interpretation of negative utility scores (21). Fach of
these issues has the potential to ‘invalidate a MAU
instrument, ie, its numerical scores will not reflect
‘true’ utility. While there is no gold standard for
evaluating instruments, it is possible to compare the
scores thar are predicted for the same health srates.
Large discrepancies in predicted values indicate that
one or both of the instruments compared must be
invalid: where two instruments are claiming to meas-
ure the same construct, they cannot both give valid
predictions it these predictions differ. The present
paper investigates the two issues of greatest immediate
interest to the uses of MAU instruments, ie, the
numerical values of utilities predicred by different
instruments and the relationship between these values
and the sensitivity of different instruments. As dis-
cussed above, the first of these issues relates to
instrument validity. The second is concerned with the
relevance of an instrument in the context of a
particular health intervention.

Our analyses of these two broad issues are based
upon the results of a large-scale survey designed
specifically to validate the AQol. instrument through
its comparison with four other instruments. To our
knowledge, this is the largest comparative study of
utility instruments to date.

The *Assessment of Quality of Life’ (AQol.)

mstrument

While each of the instruments reviewed above and
presented in Table 1 has particular strengths, to our
knowledge none was constructed by using normal
psychometric principles to ensure construct validity

‘Preference dependence occurs when the strength of preference
for some atributes in the descriprive system depends upon a
person’s health state as described by other attributes in the
descriptive system. For a discussion of the three types of
preference dependence, see Feeny et al (11). Seructural dependence
means that some element of a person’s health state is described
more thag once. That is, there is *double counting'.

www.annmed.org

and structural independence. Consider, for example,
this second issue. MAU theory postulates that there
should be no ‘redundancy’ among items in a descrip-
tive system. That is, a single attribute should not be
measured in more than one way (22). If redundancy
occurs then, the (dis)utility of the attribute will be
double-counted. However, the requirement of non-
redundancy appears to conflict with the need for
‘sensitivity’, and several instruments have reduced
redundancy by the adoption of very simple descriptive
systems. However, this simplicity may have been
achieved at the expense of sensitivity. A suffrtiént (but
not necessary) condition for-nonredundancy is that
different scales within an instrument are orthogonal?.
This is usually demonstrated by establishing statistical
independence through fdctor analytic techniques.

The achievement of these properties and the
creation of the AQol. descriptive system is described
elsewhere (23). In summary, the procedures adopted
during the construction of the AQol. resulted in an
instrument which is unique in two respects: it has a
hierarchical "descriptive structure in which structural
independence is achieved between dimensions but not
within dimensions. This permits greater sensitivity’
within dimensions (this is shown in Fig 1); a descriptive
system which can claim to have construct validity,
which increases confiden-e validity of the
health state descriptions.

Additional AQol. project objectives were: 1) to
scale the instrument by using a flexible utility model
and an accepted technique for preference measure-
ment; 2) to achieve preference independence between
dimensions; 3) to achieve a valid trade-off between
quality and length of life. Preference independence
was-sought by the selection and content of items. The
structural independence was obtained through the use
of factor analysis during the creation of the descriptive
system.

Scaling of the AQol. descriptive system, the
calibration of item responses and their combination
into a single numerical value, is outlined in Hawthorne
et al (16). Two notable problems arose in this context.
The first was the appropriatgFtreatment of nq_,anvc
values derived from the TTO. In principle and i
practice. TTO scores are unconstrained and can
assume values as low as minus infinity. The second

in the

*Orthogonality is not strictly necessary as scales may be
‘environmentally correlated’. Von Winterfeldt and Edwards
ilustrate this in the case of a manufacturing plant, the
management of which is concerned with the cost of production
and distribution. These costs will correlate because each correlates
with the scale of production. Despite this, there is no redundancy,
and each ateribute is independently impaortant (22). Even with this
example, however, careful construction of the instrument can
eliminate the correlation. There is no necessary reason why scale
of production, unit production costs and unit distribution costs
will correlate if there are no economies. of scale.

© The Finnish Medical Society Duodecim, Aun Med 2001; 33: 358-370
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Figure 1. Structure of the Assessment of Quality of Life (AQoL) instrument. Note: The iness dimension is not used during the

computation of utilities. {Adapted from (15, 16) with permission.)

and related problem concerns the estimation of the
utility score of the instrument *all worst® health state’.
The estimation procedure necessarily involved survey
respondents placing a value upon a 15-dimensional
health state; which for many was worse than death,
The cognitive task in combination with the existence
ot negative scores made the treatment of this pivoral
value problematical. Our treatment of the task is
described in the work of Richardson and Hawthorne
(21).

Contidence in a MAU or psychometric instrument

. depends, in part, upon the process of construction and

calibration. In part it depends upon the demeanstration
of validity in a range of contexts. By June 2000
the AQol. had been adopted in 44 projects, and
information from a number of these is being analysed.
Three interesting sets of results illustrating three facets
of the validation process are illustrated in Table 2 and
Figures 2 and 3. The first of these, calculated from a
randomized trial of the effect of funds pooling and
service co-ordination, indicates that the AQol. has
very significant predictive power and a capacity to
distinguish between patients requiring intensive and
less intense medical care. The second study (Fig 2)

‘The multiplicative mode! produces a score where 1.00 and 0.00
represent, respectively, the instrument’s all best and all worst values.
These values must be converted to utility measured upon a scale
where 1.00 and 0.00 represent gm)?health and death, respectively.
.:,

www.annmed.org

illustrates  the breadth of coverage of the health
domain achieved by the AQol. when compared with
the SF-36, the most widely used health status instru-
ment in the world. Figure 3 shows data from a study
of cochlear implantation and illustrates the discrimin-
atory power of the AQol..

Table 2. Assessment of Quality of Life {AQoL) and actual
patient expenditures in the 18-month period after completion
of the AQoL in the Southern Health Care Network Coordinated
Care Trial.

\
AQol value Mean cost No of Relative

i per year (AUDS) cases cost
+--0.04-0.10 8,765 105 7.2
0.11-0.20 7.157 66 59
0.21-0.30 6,750 91 56
0.31-0.40 4,469 93 37
0.41-0.50 4,727 131 39
0.51-0.60 3,606 149 3.0
0.61-0.70 2,455 156 2.0
0.71-0.80 2,027 225 17
0.81-0.90 1,708 . ‘233 1.4
0.91-1.00 ©1,213 278 1.0

Notes: Mean cost per year includes costs from the Australian
Medical Benefits Schedule {covering doctor costs), Pharmaceutical
Benefits Scheme (covering all prescried pharmaceuticals).. all
other allied health professional costs (eg, physiotherapist) and ail
nursing costs. (Result§ calculated with permission from (24);
unpublished data). :

© The Finnish Medical Society Duodecim, Ain Med 2001; 33: 358-370 7
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Security
Avoid stigma E

Community
awareness

Can get enjoyment
from life ﬁ

16 Positi
3

\
ve roles

ng Adjust Not sacially -
Practical constructively handicapped
adjustment_____
' Ihformation- ’
and networks Self
acceptance

Others
understand
supports

- = AQol items

Appropriate

djustment in
daily living 3

O = SF-36 items

Figure 2. Concept map of health dimensions for back injury-related iliness: comparing coverage of the SF-36 and AQol.. Each
asterisk = a statement: each number = a cluster of statements. Adapted from (16) with permission.

Methods

Six  HRQol. instruments were administered to a
stratified sample of residents in Victoria, Australia,
selected to cover a very broad range of health
conditions from those who were healthy through to
those who were terminally ill. The strata were:
1) randomly selected community members weighred
by socioeconomic status to achieve reprcscnmtivcnc'ss
of the Australian population; 2) outpatients attending
two of Metbournes largest public hospitals  (the
method used was random sampling within selected
timeframes): and 3) inpatients from three Melbourne

15D AQolL

Jimpiant [l No implant

Figure 3. Result from the Cochlear implant Study. (Calculated
with permission from unpublished data from (25).)

www.annmed.org .

o
hospitals (purposive sampling was used within wards
based on severity of condition).

The six instruments were the SF-36 (26) and
WHOQOL-Bréf (27) (both generic health  status
instruments) and the AQolL (15, 16), EQ-5D (11, 12),

CHUI3 (5, 7) and 15D (8-10) (all utility instruments).

The SF6D was derived trom the SF-36 responses (13).
All instruments were scaled or scored as recom-
mended by instrument developers. To avoid response
bias, instrument order was systematically rotated.
This paper reports on the data analysis for the five
utility instruments only.

The utility instruments

Fach of the five utility instruments consists of a
*descriptive system” and a corresponding set of ‘utility’
values or a tormula for deriving these values. As
reported in Table 1, which shows a summary of the
properties of each instrument, the instruments differ
in their choice of descriptive system, the valuation
method used to scale the instrument, the combination
model and the range of utility scores, predicted.

As noted, the AQol. is the most recently developed.
It is unique in having the hierarchical structure shown
in Figure 1. The descriptive system consists of 15
items, each with four response categories. These are

combined into five dimensions: illness, independent '

living, social relationships, physical senses and
psychological well-being. -The utility weights were
derived from an Australian population sample by
using the TTO. During the calculation of the utility
index, the illness dimension score is not used. A

© The Finnish Medical Society Duodecim, Ann Med 2001; 33: 358-370" -
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A comprarisON OF FIVE MAU INSTRUMENTS

multiplicative function is used "to combine the
remaining four dimensions into the utility index (16).
The EQ-SD (formerly the EuroQol.) consists of
five items, cach of which has three response catego-
ries. The items measure mobility, self-care, usual
activities, pain/discomfort and anxiety/depression.
Utility scores were derived for each of the health states
described by the descriptive system using econometric
methods. Holistic utility scores for a selection of the
health  stares obtained by using the TTO
technique. The TTO values were elicited from a British
sample. These were regressed upon item response
caregories and the best fitting model used to predict
the utility scores of the remaining health states (28).
The HUL3 consists of 15 items cach with 4-6
response categories. Twelve of these contribute to
cight ateribures, which then combine to form the
utthry score. These artributes have a ‘within the skin’
focus: that is, they are primarily concerned  with
impairment rather than disabilicy or handicap. The
attributes are vision, hearing, speech, ambulation,

were

dexterity, emotion, cognition and pain. The utility
weights were derived by using a visual analogue rating,
scale (VAS), the values of which were transtormed o
approximare SGoscores by using a transformation
function. This reflected the best ficting values obrained
tor tour key health states. The weights retlect those of
the Canadian population. As with the AQol., the
HUIL3 uses a multiplicative mode! tor combining the
atrributes into the index score (4, 7).

The 13D consists of 13 items, and like the EQ-5D,
cach item represents a dimension. The 15D focuses
upon impairment and disability, and includes mobility,
viston, hearing, breathing, sleeping, cating, specch,
climination, usual activities, mental function, dis-
comtort and syvimproms, depression, distress, vitahioy
and sexual function. The weights were obtained from
the adult Finnish population and were elicited with a
VAS and then combined by using a simple additive
model (8, 101

Finally the SFaD s based on the SE-36, which was
designed as a psychometric instrument. Ie uses 12 of
the 36 stems 1o form six subscales; e, physical
tunction, role limitation, social function, bodily pain,
mental health and vitality, The utility weights were
derived by using the SGon a UK survey (13). The
based  upon
preliminary algorithm, which may be amended at a

results presented here are Brarier's
future date.

As summarized 1 Tables 1 and 3, the five utility
instruments differ in virtually all respects. First, the
conceprualization of HRQol. differs, as shown in
Table 1. The EQ-5D offers a simple functional
description, The HUL3 and the 15D reflect a *within
the skin® perspective: that is, items mainly refer to
impairment or disability; they do not purport to
measure handicap encountered in a social context.

www.annmed.org

Table 3. Health-related guality of life (HRQoL) coverage by
five utility instruments*.

HRQolL dimensions? SF6D AQol EQ-5D HUI3 15D

Relative to the body
Anxiety/depression
Bodily care

- Cognitive ability
General health
Memory
Mobility
Pain
Physicai ability/vitality
Rest and fatigue
Sensory functions

Social expression
Activities of daily ving
Communication
Emotional fullfilment
Family role
Intimacy/isolation
Medical aids use
Medical treatment
Sexual relationships
Social function
Work function

Note: 'Table shows only those items used in calculation of utility
scores. Each asterisk represents an item. Based on item content
examnation )

-Dimensions of HRQol. defined by a review of 14 HRQol
instruments, 1971-1933 (17).

The AQol. focuses upon handicap but also contains
some questionys relating to impairment and disability.
Second, the descriptive systems differ in the dimen-
stons included and the number of items in each
dimension. Only two dimensions are covered by all
five instruments: mobility and pain (Table 3). Third,
different scaling rechniques are used (see Table 1).
Fourth, the ime period in the imaginary health state
described o interview respondents differed. For the
AQol. and EQ-5D the health state duration was
specified as 10 years, while for the HUI3 the duration
was a lifetime (defined as 60 years). Fifth, the model
used to combine item scores varies between instru-
ments (Table 1).

While, at first, it may appear that such diverse
methods  will inevitably result in very different
estimates of health state utilities, this is not inevitable.
It 15 possible to use quite dissimilar instruments to
measure the same quantity. For example, physical
weight may be measured either with a spring or
balance scale; distance, temperature and other physical
quantities are commonly measured with different
instruments employing different scales. Nevertheless,
utility is a latent psychometric concept and, given the
diversity of measurement strategies represented by the
five utility instruments, disparate results would be
unsurprising.

)

© The Finmsh Medical Society Duodecim, Ann Med 2001; 33: 358-370
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364

Results \ Table 4. Demographic and other characteristics of respond-

ents.

The response rates to the validation study were $8%

. . n Percentage 4
(n = 396) for the community sample, 43% (n = 334) (%) 9 i
for outpatients and €8% (1= 266) for inpatients.
Details of participants are given in Table 4. This Ger\;!]dler 488 50
. - ale ¢
. ; that S0% e nts were male s mes . -;
shows that 50% of respondents were male, ths mean Female 488 50
age was 52 years, 75% were born in Australia, and -g
64% had attended either primary or high school. A:’,\j an (s 524 (18.0) .
- - . L . e - . . i
Forty-four per ceiit were working in paid employment g
and 34% were rerired. Sixty per cent were married Birthplace . 1
and 18% were single. Australia 78 > :
) Other 245 25 :
Education level* . *’
Average utilities and association betioeen Primary 116 12 i
. 3
instruments High. 488 52 |
TAFE/Trade 127 13 ]
The distribution of scores i1s shown in Figure 4, ewhich University 216 23 i
»rcvc;xls that the frchucn.g:)' distributions for the f%\'c Employment status %
instruments are quite different. The lowest negartive Fultime 300 31 3
atitities recorded were =0.04 (AQol); =0.59 (EQ-3D); Part time 126 13
and -0.26 (HUI3). As shown, these three instruments Home duties 100 10 ]
) Stud 30 3
. A . tudent
TOv Dol reater ro re SOTes Qss1gn YWer E
provide a greater range of scores and assign ]<‘ et Refired 308 4 :
v'.ll‘ucs to many more people th;m.thc 15D and SF6D. Unemployed/Other a5 g
Table S reports the mean utility score obtained . }
fr ach ins brok I : by re | Marital status i
rom cach instrument broken down by respondent Single 175 18
status (inpatient, outpatient, community member) and Married/de facto 581 50
by age categories. The partern by respondent status Separated’Divorced 105 11
was generally in the direction expected: a monotonic Widowed 16 12
decreasing refationship between sample (communirty, Health Status
outpatient, inpatient) and age group within cach Hospital inpatients 142 16
sample (16=35, 36-30, 51-65, 66+). Scores should Hospital outpatients ) 338 38
: . : ral le ' § 4
not be lower for the community sample than for the General population 403 6

ourpatent sample, and scores should not be lower for Notes: The number of mussing cases for any varable can be

the outpatients than for ipatients. Within cach computed by subtracting the table entries from the base of 996.
sample, those aged 16-35 should not obran lower "Highest level attended. TAFE. Technical and further education.

secores than those aged 36-30, cte. For the AQol. and Fo1Tyears

No of cases
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Figure 4. Distribution of utility scores.
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Table 5. Mean utilities by age and patient status.

Utility instrument

Cohort Age group AQolL

EQ-5D HUI3 15D SFeD

16-35
36-50 0.80
51-65 0.77

66+ 071

Community sample 0.84

Oulpétuent sample 16-35
36-50 0.64
51-65 = 0.67

66+ 0.57

0.64

16-35
36-50 0.47
51-65 0.47

66+ 0.43

Inpatient sample 0.56

0.92
0.88
0.84
0.79

0.89
0.86
0.84
0.77

092
0.91
0.88

085

0.93
0.3
0.91
0.89

0.69
0.7
0.70
0.69

0.75
0.74
0.72
0.61

0.83
0.82
0.83
0.79

0.85
0.85
0.86
0.82

0.62
0.47
0.52
0.52

0.73
0.65
0.61
0.55

0.82
0.76
0.76
0.74

0.82
0.78
0.78
0.78

Note: The numbers in each age cohort were: 16-35: n = 202, 36-50: n = 262, 51-65: 1 = 221, 66+: n = 285.

SE6D there was just one case where mean scores did
not follow this monotonic relationship, for the HUI3
and LSD there were two cases, and for the FQ-5D
there were four cases,

Table 6 reports the correlation between cach pair
of mstruments. This reveals thar the two instruments
most highly correlated were the AQol. and 15D, and
that the two instruments with the least correlation
were the EQ-5D and HUL3. The 15D and AQol. had,
respectively, the highest and second highest average
correlation with the other instruments. Overall, how-
ever, the mstruments were well correlared with cach
other.

Despite this, the selected scatterplots in Figures Sa-
¢ (which show only half the possible scarterplors)
reveal some important ditferences thar the correl-
ations conceal, particularly when the data points are
compared with the theoretically ideal relationship that
would occur if both instruments predicted the same
utility value e, the seraight line marked on cach
scatterplot, which passes between the poines (0,00,
0.001 and (1.00, 1.003. This 1deal relationship (B =
1LOOY can be used to assess the exeent 'to which
instruments differ in change scores.

This comparison revealed that the five instruments

divide into two quite distince groups. First, the

Table 6. Spearman correlations between utility scores.

AQol EQ-5D HUI3 15D SF6D

0.73
0.74
0.80
0.74

0.75

0.64
0.76
075

0.72

\'V\\'\\'.;H\I)I“L‘LIA(H'!."

scatterplots between the AQol, EQ-5D and HUI3
approximately correspond with the theoretical rela-
vonship. Similarly, the scatterplot of the SF6D and
15D also corresponds with the ideal relationship.
However, the scatterplots between these latter two
mstruments and the AQol., EQ-5D and HUI3 revealed
a signiticant and systematic deviation from the ideal.
Utility scores predicted by the SF6D and 15D are
compressed into the upper range of the utility scale
(a result determined by the instrument boundaries
reported in Table 1), The important consequence of
this is that a change in the average score reported by
the SF6D or 15D corresponds with a much larger
change in the scores predicted by the other three
instruments. Geometrically this is shown in Figure 5S¢
and Sd by the shallower slope of the line of best fit
between the instruments.

Instrument sensitivity

There is no general test for instrument sensitivity, that
is, for the capacity of an instrument to detect a change
in health status. Sensinivity is different from the range
of scores (as shown in Figures Sa—e above) and
discriminane validity (ie, an instrument’s ability to
discriminate beeween cases in different health states;
sce Table S5). An instrument may be capable of
detecting very small changes in health status but, if
the numerical change in the instrument’s score is
small, then the range of values predicted may also be
numerically small. Further, sensitivity may be context
specific. Instrument A may be more sensitive to health
states assocciated with one disease than instrument B,
whereas instrument B may be more sensitive to the
health states associated with a second disease.

In spite of these caveats the survey data permitted a
relatively powerful test of sensitivity for each instru-
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Figure Sa-e. Selected scatterplots of instrument scores. Note. In the interests of comparison, all instrument scores have been
plotted on the same x- and ysaxes. For{a actual range of scores provided by each instrument, see Table 1.

ment. It is possible to determine whether or not other
instruments detect changes in the health status when a
given instrument does not. The results from this test
procedure are reported in Figure 6 a—e. This was
constructed by identifying those individuals with the
‘all-best health state® (value = 1.00) on eac of the

www.annmed.org

instruments in turn and plotting the variation in
obtained utilities on the other instruments. In this test,
the ‘all-best health state’ of an insensitive instrument
would correspond with a wide dispersion of scares on
the comparator instruments. Following T-score trans-
formation to control for the different instrument

© The Finnish Medical Society Duodecim, Ann M%{ZOOI; 33:358-370
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Figure 6. Instrument sensitivity as measured by instrument selection. The figure shows the effect of instrument selection, where for -
each instrument we identified those cases scoring the “all-best health state’ (value = 1 00) and then plotted the scores obtained on the

other nstruments. See the text for a discussion.

ranges, the mean departure scores (ie, variation) across
instruments were calculated when the instrument of
interest was held at *1.00°. This gave the following
results where the lower the transformed scores the
greater the departure from 1.00 for the other instru-
ments. When the AQoL. was held constant at *1.00,
the mean departure score for the other gpstruments
was 59.4, for the SF6D 59.2, the 15D 58.6, the HUI3
56.9 and the EQ-5D 56.6 (ANOVA, F=6.57,
P < 0.01). Figure 6 indicates that on this test the EQ-

»

www.;mnmed.()rg

i

i

=

SD and HUI3 were the least sensifive instruments;
when a utility value of ‘1.00° was obtained on these
two instruments the other instruments identified a
wide dispersion in health status scores for these
respondents. The greatest variability (ie, sensitivity
near full health) was observed in the utilities of: the
AQoL, 15D and:SF6D. Despite the compression in the -
ranges of the 15D and SF6D, Figlire 6 reveals that
these instruments detect differences in health status
when the EQ-5D and HUI3 indicate full health.
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‘Of course the results in Figure 6 also reflect
random variation, which, in principle, could account
for all of the differences. This hypothesis and the
alternative hypothesis that the figure represents true
sensitivity is tested, anecdotally, in the two case studies
reported in-Table 7. The value in the parentheses at
the bottom of each of the HUI3 and AQol. indicate
what the utility would be if the ‘bold’ item responses
were set at ‘full health’. These suggest that it is the
omission of dimensions of health -and the relative
importance of these dimensions that account for the
very large discrepancies in the reported scores. Work
is currently ongoing to investigate these issues in
greater detail. - )

As a second rtest of sensitivity, scores from four
instruments were used to predict whether or not an
individual would have a score of unity on the
remamning instrument. The predictive power is re-
ported in the'last column of Table 8. To do this, cases

Table 7. Case studies.
Case study 1

. - - e 0
HAWTHORNE ® RiCHARDSON ® ATHERTON DAY

were recoded into dichotomous values, such that
those reporting “full health® (1.00) were assigned and
those reporting less than full health (< 0.99) were not
assigned. Each instrument was then compared,
iteratively, with the other. four instruments. The
results show the average predictive power of each
instrument for correctly identifying those cases re-
porting a utility value of *1.00". This table neatly
classifies the instruments into two groups: those
correctly predicting more than 50% of cases (the
AQol., 15D and SF6D) and those predicting less than
50% of cases (the EQ-5D and HU!3). The results for
the EQ-5D are particularly interesting as they suggest
that the instrument has assigned far too many cases to
a value of *1.00%; this may imply that the EQ-5D is
insensitive at the top end of the range and cannot
discriminate adequately between those with full health
and rhose with some health problems.

Health dimension HUI3

EuroQol

Physical heaith and mobility Walks withaut difficulty

Full use of hands and fingers

No problems walking around

Unable to see well even with gl
Some hearing difficulty

Activities of daily living

Bodily pain. general health
Health rated as fair

Social tunction No problems with communicating

Emotional and mental health

Bathes, eats and dresses normally

Moderate pain.-occasionally disturbing rormal activities

Occasionally fretful. angry or depressed

‘)

No problems with personal care
No problems performing usual activities

Moderate pain or discomfort

Not anxious or depressed

Somewnhat forgetful, but able to think clearly

SF-36: Average health 0.14(0.74)

0.80

Case study 2

Health dimension AQob

15D

Physical health and mobility
Has some difficulty focussing
Hears normally

Activities of daily living Needs no help with personal care

Bodily pain, general health Suffers severe pain

N Sleeps in short bursts only: is awake most of the night

Social function
’ Has friends and is not lonely

No difficulty communicating
Emotional and mental health

SF-36: Fair heaith 0.14 (0.49)

Gets around home/community without difficulty

Has no close warm relationships

Some parts of the family role affected by heaith 9

Moderately anxious, worried or depressed

Walks normally, has slight difficulty
- Cannot read text; can see to walk
* Shortness of breath on exertion
Eats normally
Serious bowel/bladder problems

Perforw;usual activities without difﬁc‘ulty

Severephysical discomfort/pain
Has great problems with sleeping
Feels very weary

Speaks normally
Sexual activity almost impossible

Feels extremely sad and anxious
«0.55

www.nnnmcd.()rg
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Table 8. Predicting against other instruments*

Fult Test Test False Predictive
health (n)' sensitivity specificity positive rate powert

70
290
101

58

63

AQolL
EQ-5D
HUI3
15D
SF6D

0.35
0.86
0.37
0.31
0.32

0.96
0.74
0.92
0.97
0.97

0.49
" 079
0.63
0.42
0.47

0.51
0.21
0.37
0.58
0.53

4

*

Notes: *Prediction of obtaining a valug of '1.00" when compared
with each of the other instruments iteratively. Mean values obtained
and reported

-Defined as > 0.99. assumed to represent ‘full health®

*Based on the standard formula for a 2 x 2 table: pp = AA+B)

Discussion

The paper has been concerned with the validation of
the AQol. by its comparison with other widely used
instruments. In doing so it also considers the validity
of these instruments. In general terms validity s
detined as the extent to which an instrument measures
what 1t measure. MAU
purport to measure the magnitude of the ‘urility’,
which is appropriate for the construction of QALY
where the defining property of a QALY is that it is
equivalent to a year of full health as judged by
individuals.  This implies two  forms of interval
property in the wutility scale (29). First, a ‘weak
interval’ property implies thar increments of the unit
arer of equal value. For example, a movement from a
atility ot 0.20 to .40 must have the same value as the
movement from 0.70 to 0.90. A necessary, but not
sufficient, condition for this is thar the units satisty
the various tests usually employed to establish psycho-

purports  to instruments

meznic validity, including appropriate correlation with
other instruments or measurements that are known or
believed to measure the desired property. Second, a
strong iterval” property implies that an “x’ percent
increase in the atility, as measured, is of equal value as
an %7 opercent increase in life vears. Both of these
changes have the same quantitative cffect upon the
number of QALYs and must, cherefore, be of equal
value. Consequently the strong interval property is
necessary it the QALY is to combine correctly the
quantiry and quality of lite.

This paper has been primarily concerned with the
weak mnterval property of the five instruments. This
has been tested by using a series of subcriteria: 1) the
coverage of the relevant dimensions of HRQol. by the
“descriptive system of the instrument; 2) evidence that
the instrument is measuring a commonly accepted
concept of HRQol; 3) the sensitivity of an instru-
ment to a change in the health state; and 4) the
appropriate correlation between instrument scores.
With respect to the first two criteria the AQol.
performs very well. It has a broad coverage of the

o
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different dimensions of health (face validity), as
defined by changes in other instrument scores, it is
sensitive to varying health states, and it is highly
correlated with other instruments. o

Establishing the strong QALY property is more
difficult. Subcriteria include: §) preference independ-
ence; 6) nonredundancy or structural independence:
7) correlation with people’s directly stated prefer-
ences; and 8) plausible results from the test of
reflective equilibrium, ie, that the implication of the
utility scores for life-death decisions clsewhere are
plausible. These issues have received l;ﬂ tle or no
attention in the literature and are rhc%jccr of
current research. The present paper does, Wowever,
contain cvidence relevant to the rtest of reflective
cquilibrium, and this represents the greatest threat to
the validity of the AQol. As shown in both the
frequency distribution (Fig4) and the scatterplors
(Figs Sa—e), there are two quite distinct groupings of
mstruments; first, the AQol., HUI3 and EQ-5D, and
second, the 15D and SFéD. In contrast with the full
life—dearth utility score ranges in group orie, scores in
group two are compressed into the upper half of the
utihty scale. Pair-wise comparison indicates that the
change in the utility scores within each of the two
groups of instruments is of comparable magnitude.
However, changes in the utility scores in group one
instruments correspond with changes of only half this
numerical value in group two instruments. Both
groups cannot be correct simultaneously. Either the
AQol, HUI3 and EQ-SD predict excessively. low
utility scores, or the 150 and SF6D predict excessively,
high utlities; thar is, one group violates the strong

interval property. j

Conclusion

The overall conclusion from this study is that the’
AQol. has been ‘validated” with respect to the weak
interval property. This does not imply that it is the
appropriate  instrument to use in  every Context.
Rather, it has performed well as judged against other
instruments when subjected to a limited range of tests.

A major conclusion is that the descriptive systems
in the instruments studied here differ very widely in
their coverage of different dimensions of HRQoL and
that the reported differences in urility scores are
attributable, in part, to these differences. Because of
the variability noted above, our strongest recom-
mendation is that it is highly desirable that users
should include more than one- generic instrument in
any study. In addition, we would recommend to
those seeking a generic MAU instrument to use in
a particular context to select those that are most
sensitive to the health states in which they are
interested. Because of the major caveat concerning

© The Finnish Medical Society Duodecim, Ann Med 2001; 33: 358-370
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the strong interval property, users of generic instru-

ments, and especially those in the first group, should
subject their utility results to rigorous  sensitivity
analvsis. '
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