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SUMVARY

Single index valuations of health states on a scale fromzero
(equivalent to being dead) to unity (healthy) may be used to calculate Health
Adj usted Life Expectancy (HALE), Burden of D sease in terns of DALYs and the
value of health interventions in terns of Quality Adjusted Life Years
(QALYsS). Health neasurements in ternms of multidinensional profiles (e.g. the
SF-36) cannot serve these purposes. The paper discusses the validity of
different techniques for assigning single index values to health states, with
enphasis on Milti-Attribute Wility Instruments. A case is nmade for seeing
heal th state val ues as measures of societal value rather than individual
utility in order to obtain values that are valid and neani ngful over the
whol e range of possible states of illness.

1 Prepared by Erik Nord, PhD.
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I nt roduction

There are two nain ways of describing individuals' health in numerical
terns. One is in terns of scores on a nunber of different dinensions of
health, like mobility, pain, hearing and seeing. Together such uni di nensi ona
scores formmultidi mensional health profiles. Exanples are the Sickness
Inpact Profile, the NottinghamHealth Profile and the SF-36. The other way is
to assign a score for overall health on a single scale fromzero (equival ent
to being dead) to unity (healthy). Such a single index score - hereafter
referred to as a health state value - is usually interpreted as a measure of
health related quality of life. Milti-attribute utility (MAU) instrunents
like the EuroQol (Brooks et al, 1996), the Health Wility Index ( Feeny et al
1995) and the 15-D ( Sintonen and Pekurinen, 1993) provide both profiles and
heal th state val ues.

CGearly, health profiles convey nore infornation than health state
val ues. However, profiles have the weakness that they do not always all ow
judgenents of which of two health states is better, since one state may have
hi gher scores on some di nensions, and the other state higher scores on other
di mensions, and there is no way of judging which of the differences is nore
important. Health state values purport to resolve this probl em by
concentrating all profile information in one single nunber, according to
whi ch different conplex health states may be ranked in ternms of their overal
val ue to the individual s concerned.

Health state values are also a way of avoiding information overload in
peopl e responsi bl e for resource allocation decisions in health care. Rather
than having to take on board conpl ex health profiles for a nunber of
different diagnostic groups, decision makers nmay be aided in their thinking
by a set of single index nunbers that sunmmari ze the situation of each group

Health state val ues have an inportant additional property. Not only do
they allow an ordinal ranking of health states. They al so purport to express
trade-of fs between quality of life and quantity of life and thus allow the
summati on of health | osses and health gains over time and across persons.

This is potentially useful in three contexts. One is in the calcul ation of

Heal th Adjusted Life Expectancy (HALE). An other is in the valuation of

health interventions in terms of gained Quality Adjusted Life Years ( QALYsS)
in cost-effectiveness analysis. For details of these two applications, see

prof essor Harri Sintonen's paper for this conference. Thirdly, health state

val ues may be used to calculate the Burden of Diseasein populations in terns
of Disability Adjusted Life Years ( DALYs). For details, see Dr. Marie-Louise
Essi nk-Bot's paper for this conference.

It is inmportant to recognize that each of these three applications -
HALE, QALYs and DALYs - presuppose health measurenents in terns of single
i ndex scores. Measurenents in terms of profiles will not do the trick.On the
ot her hand, the validity and neani ngful ness of conpressing conplex health
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profiles into global health state values is debateable. The purpose of the
following is to suggest how health state values need to be obtained in order
for themto be neani ngful.

Qurrently used techniques for eliciting health state val ues

Consi der a conpl ex health state, labelled A for brevity. A person's
valuation of state Ain terns of a single nunber on the 0-1 scal e can be
elicited in a nunber of ways , the nost conmon of which are the foll ow ng:

The rating scale (RS). The person is asked to locate state A on a straight
line with end points representing the worst inmagi nable and the best
i magi nabl e health state respectively. State A then receives a value (on the
0-1 scale) which is directly proportional to its closeness to the upper end
poi nt of the straight Iine.

The time trade-off (TTO . The person is asked to indicate a nunber X of
years in full health that he woul d consider equally desirable as for instance
10 years in state A The value of state A (to the person in question) is then
defined as the ratio X 10.

The standard ganble (SG . The person is asked to conpare two scenari os.
e istolivein state Awith certainty. The other is to take a treatnment
that offers a probability p of living in full health and a probability 1-p of
dying i medi ately. The person is asked to indicate the value of p that woul d
nmake the two options equally desirable. The value of state A (to that person)
is then set equal to p.

The person trade-off (PTO). The person is asked to conpare two
progranms. One will save the life of 1 person and restore himher to full
health. The other will restore N people in state Ato full health. The person
is asked to indicate a value of N that woul d make the two prograns equal ly
worthy of funding. Say the response is N = 10. The person is then saying that
the value of a cure of one person in state Ais one tenth of the value of a
saved life. The value of state Ais then 0.9 (1.0 - 0.9 = 1.0/ 10).

The validity of health state val ues

The above techniques for valuing health states (RS, TTO SG and PTO
yield different results ( Nord, 1992). This raises the question whether it
really is possible to describe health in terns of single index values in a
valid, reliable and consensual way.

To answer this question, it is useful to distinguish between two
different ways in which health state val ues may be understood. One is in
terns of individual utility, the other in terns of societal val ue.

Individual utility is basically an enotional category: How good is a
health state or a health outcone felt by the individuals concerned? Total
utility for a group of people, for instance for a nation as a whole, is
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sinply the sumof all individual utilities. Societal value, on the other
hand, is a broader, ethical concept. Wile it is partially a function of
total utility, it is also determned by concerns for fairness and equa
entitlenent to treatnment and hence by the distributionof utility across
i ndi vi dual s.

The rating scale, time trade-off and standard ganbl e are techni ques for
nmeasuring individual utility. The person trade-off is a technique for
nmeasuri ng the societal value of health outcones.

The scoring functions of nulti-attribute utility instrunents are based
on popul ation preference data collected by means of one or nore of the rating
scale, the tine trade-off and the standard ganble. So are cal cul ati ons of
HALE and QALYs. Cal cul ations of Burden of D sease in terns of DALYs, on the
ot her hand, are based on preference data collected by means of the person
trade-off. This is an inportant difference. In the following | first discuss
the validity of health state values in calculating HALE. The points | nake
here, also apply to QALYs. In the final section | address the use of health
state values in Burden of D sease measurenent.

Health state values in calculations of HALE

The use of Health Adjusted Life Expectancy as an indicator of
popul ati on heal th assunes the exi stence of three trade-offs.

First, there is a trade-off between quality of life and length of life.
For instance, 75 years with considerable disconfort and disability may be
regarded as equivalent to 70 years in full health. W nmay call this a time-
qual ity trade-of f.

Second, there is a trade-off between quality of life and the nunber of
persons invol ved. Consider for instance a situation in which 100 people all
live 75 years in a state that scores 0.8. Their average health adjusted life
years is 60. Consider two possible changes in this situation. One consists in
20 people getting to live as healthy, while the other 80 people renain at
| evel 0.8. The other possible change consists in all 100 people getting to
live in a state that scores 0.84. In both cases the resulting average health
adjusted life years is 63, i.e. an increase of 3 years. Effectively this
nmeans that, according to the HALE, taking 20 people fromO0.8 to healthy is
equi valent to taking 100 people from0.8 to 0.84. W may call this a per son-
quality trade off.

Third, there is a trade-of f between length of |ife and the nunber of
persons involved. For brevity, | do not discuss this here, since it is
i ndependent of the values that are assigned to health states (see Nor d
(1997)).
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Wth HALE, tinme-quality trade-offs and person-quality trade-offs follow
mat hermatically fromthe values that are assigned to health states. One way to
test the validity of these values is therefore to exam ne whet her the trade-
offs that are inplied by the values, fit with the trade-offs that people in
society make if they are asked directly (so-called test of reflective
equilibrium. If they do not fit, the values are unsuitable in the
cal cul ati on of HALE

To performthis validity test, we need to do one nore thing. That is to
speci fy the substance, or the object, of the trade-offs. There are two
possibilities: utility and societal value.

Uility

Let us assune that the trade-offs that one wishes to build into HALE
are internms of utility. The proposition that 75 years of life in a scenario
Sis equivalent to 70 years in full health then neans that the utility that
i ndi vidual s derive fromthese two scenarios is the sane. A policy nmaker may
want to know how the latter proposition can be verified.

Since utility is a matter of subjective feeling, and the strength of
feelings is not directly observable, verification of the utility assignnents
is not straightforward. However, in theory individual utility nay be assessed
indirectly by looking at a behavioural correlate to the subjective feeling of
utility. One such behavioural correlate is the quality-of-life-scores that
subj ects assign to thensel ves when asked to eval uate their own health on
rating scales. However, rating scale scores have been shown not to have
interval scale properties. That is, equally large intervals on different
parts of such scales (for instance a noverment fromO0.4 to 0.6 versus a
noverrent fromO0.7 to 0.9 on a scale fromzero to unity) do not carry the sane
significance to the individuals concerned (Mrris and Durand, 1989; Nord,
1991; R chardson, 1994). Hence, rating scale measurenents do not allow a
meani ngful summation of utility across individuals. | therefore do not
recommend the use of utilities operationalised as self ratings on rating
scales in the calculation of health adjusted |ife expectancy.

In econom ¢ theory and deci sion analysis, a nore wi dely accepted
behavi oural correlate to perceived utility is the individual's willingness to
sacrifice life expectancy to be cured of a state of illness or to obtain a
given health inprovenent. People's willingness to undertake such sacrifices
are elicited by neans of standard ganble or tinme trade-off questions.

A nunmber of MAU instrunents purport to express utilities in this sense.
However, the enpirical support that the developers claimfor this
interpretation of their values is weak or non-existent ( Nord 1997, table 7).
Results fromstudies other than those cited by the devel opers suggest that
val ues assigned by MAU instrunents in fact overestinate willingness to
sacrifice life expectancy. Consider for instance "A person who has
difficulties in noving about outdoors and has slight disconfort, but is able
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to do some work and has only mnor difficulties at home." MU instrunents
assign values to this noderate state of illness that range fromO0.60 to 0. 98,

with the majority Iying around 0.90 ( Nord 1996a). The latter corresponds to a
willingness to sacrifice 10 per cent of life expectancy to becone well.

However, a nunber of studies suggest that people who actually are at such a
noderate problemlevel are not willing to sacrifice any |ife expectancy at

all to be relieved of their problens. For instance, Sherbourne et a

collected time trade-off and standard ganble data fromclose to 17.000

patients visiting primary care clinics across the USA. On average, the

patients had two chronic conditions. Their average score on a rating scale
fromzero ("worst possible health state") to 100 ("perfect health") was 75.
However, 85 per cent of the patients were not willing to sacrifice any life
expectancy to be relieved of their condition. Even for patients with five
different chronic diseases this percentage was as high as 65 ( Sher bour ne and
Sturm 1997). Studies by O Leary et al (1995), Fow er et al (1995), Nor d
(1996b) and Stavem (1996) show simlar results. The inplicationis that if
health state valuations are to be used in measuring population health in
terms of utility, and utility (or disutility rather) is nmeasured in terns of
wi |l lingness in sick and di sabl ed peopleto sacrifice life expectancy to
beconme well, then none of the existing MAU i nstrunents seemto provide valid
val uations (although the Rosser/Kind Index (1978) cones cl ose).

Soci etal val ue

The trade-offs that one wishes to build into HALE may alternatively be
understood in terns of societal value. To say that 75 years of life with a
gi ven anount of health problens is equivalent to 70 years in full health
(time-quality trade-off) then neans that society values these two scenari os
equally nuch. Sinmilarly, the proposition that taking 20 people from0.8 to
healthy is equivalent to taking 100 people fromO0.8 to 0.84 (person-quality
trade-of f) means that society values these two i nprovenents equal ly nmuch
Again, there is a need to nake sure that these trade-offs that become built
into HALE through the health state valuations that are used, fit with actual
soci etal preferences.

There are very few data on the tine-quality trade-offs that society
wi shes to nake in valuing alternative life scenarios for other people. Wth
respect to societal person-quality trade-offs , there are nmuch nore studies
avai l able. The bul k of these, conducted in Australia, Norway, Spain, United
Ki ngdom and USA, are reviewed in Nord (1996a). The message fromthe studies
is that nenbers of the public want their health care systens to produce as
nmuch health - or utility - as possible, but within certain constraints. Cne
is that health inprovenments for the severely ill are valued nore highly than
equal ly large inprovenents for less ill people. People also tend to fee
that their right to realize their potential for health is the sane, whether
the potential happens to be large or small ( Nord et al, 1998). The evi dence
suggests the order of magnitude by which people in some industrialised
countries value health inprovenents for people with different degrees of
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severity of illness and different potentials for health inprovement. To
picture this order of magnitude, consider four classes of outcomnes:

A Saving a person's lifeto a life as healthy.

B: Curing a person with a severe problem for instance a person who
sits in a wheel chair, has pain nost of the tine and is unable to work.
C Curing a person with a considerable problem

for instance a person who uses crutches for

wal king, has light pain internittently and is

unabl e to work.

D Curing a person with a noderate problem for

i nstance a person who has difficulties in nmoving about outdoors and has
slight disconfort, but is able to do sone work and has only m nor
difficulties at horme.

In countries like Australia, England, Norway, Spain and the US the socia
appreci ation of outcome A seens to be sonething like 3-6 tines as high as
that of class B outcomes, 10-15 tinmes as high as that of class C outcones and
50-200 times as high as that of class D outcomes. | enphasise that these
nunbers pertain to valuations of outcomes in decisions about heal th prograns
and policies (as opposed to decisions concerning identified patients in
current need). A HALE statistic that purports to indicate whether one state
of affairs in population health is nore desirabl e than an other, needs to
reflect this structure of concern. To do this, health states need to be
assigned values in the followi ng order of magnitude in the construction of
HALE:

Severe problem ( cfr. outcome class B) : 0.65-0. 85.
Consi der abl e probl em (outcone class Q: 0.90-0. 94.
Moder at e probl em (out come class D) 0. 98- 0. 995

As shown in table 1, nost MAU instrunments are very far fromsatisfying
t he above requirenents. In general, they assign too | ow val ues to states of
noderate and slight illness, which in turn leads themto assign too high
values to inproverments for people in such states relative to inprovenents for
peopl e with severe or life threatening conditions.

A strategy for inproving validity in calculating HALE

One response to the above state of affairs would be to adjust the
valuation algorithnms of MAU instrunents in such a way as to produce the
necessary upper end conpression of values. However, here we need to
di stingui sh between the utility perspective and the societal -val ue
per specti ve.

Wth respect to the utility perspective, the preceding sections are
based on the common assunption in health econonics and deci sion anal ysis that
the disutility of a state of illness may be neasured as the willingness to
sacrifice life expectancy to be relieved of the illness. Gven this
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particular definition, | amled to draw the concl usi on that val ues from NAU
instruments generally | ack upper end conpression, since people with illness

express great reluctance to nake such sacrifices when asked directly in
pref erence studi es.

If this true preference structure were buil t into the val ues assigned
to health states, a serious sensitivity problemwould arise: A great nunber
of mld and noderate states woul d be assigned the value of 1. Real health

i mprovenents for people with such conditions woul d then not be captured by
the MAU i nstrunents, since there would be no differences between the val ues
for such conditions and the value for full health. This would be a problem
both in neasuring population health and in cost-effectiveness anal ysi s.

A possible strategy is to regard he alth state values as nunbers that
are supposed to express trade-offs in terns of societal value rather than
utility. The rationale for this is that the preference for the preservation
of life itself may be somewhat | ess absol ute when peopl e are asked to
prioritise between different health care prograns in a budgeti ng context than
when they are asked about their willingness to sacrifice own future life
years or certainty of survival. In other words, | am suggesting that nore
health states will be assigned val ues below unity if person trade-off
guestions are posed to the general population than if time-trade off or
standard ganbl e questions are posed to people with illness and disability.
Choosing the societal value interpretation may therefore be a way to ensure
both validity and sensitivity in the practice of assigning nunmerical val ues
to health states.

Burden of D sease in terms of DALYs

In estimating Burden of Disease in terns of DALYs, one uses severity
wei ghts for different illnesses. These are obtained sinply by subtracting
health state values fromunity. The health state val ues are obtained by neans
of the person trade-off technique (Mirray and Lopez, 1996). Burden of D sease
is thus neasured in a way which in principle accords with the reconmendati on
above that health state val ues shoul d be based on a technique that ains at
capturing societal value - including concerns for fairness in health care -
rather than individual utility only.

However, the particular way in which the person trade-off app roach is

used in current Burden of D sease assessnent is quite problematic. Subjects
are invited to value health states by neans of two different PTO questi ons.
One of these essentially consists in the follow ng: |nmagine that a programA
will add a life year to 1000 heal thy people, and that a programB will add a
life year to X people with a particular disability, for instance blindness.
What nust X be for the two prograns to be consi dered equal ly val uabl e?
Subj ects are instructed to suggest a nunber |arger than 1000, to reflect the
fact that disability, in this case blindness, represents a burden of ill ness.
But it does not followfromthis fact that the disabled are less entitled to
life, or that loss of life years in disabled people should count less in
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priority setting in health care than loss of life years in otherw se healthy
people. Yet, this is the inplication of Burden of D sease neasurenent as it
is presently conducted. Further work with Burden of Disease statistics should
therefore build on a revised version of the PTO procedure.
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Concl usi on

Epi deni ol ogi cal and clinical information using concepts such as HALE,
QALYs and DALYs purports to aid decision nakers by reduci ng the anmount of
information they need to process. The concepts are nore meani ngful and nore
easily understood if they aimat expressing societal value rather than
individual utility. The societal value perspective can be secured by using
the person trade-off technique to elicit population preferences for health
states. Wrk with Burden of D sease measurenent shows that care needs to be
exhibited with respect to how PTO questions are asked.

The fact that concepts such as HALE, QALYs and DALYs can be shown to be
nmeani ngf ul does not necessarily nean that they are useful. At the end of the
day, decision makers nust thensel ves judge whet her they feel hel ped by having
information in such terns added to conventional ways of describing | osses and
gains in health. This is an inportant issue for future research.
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Table 1. Hedlth state values according to different MAUS.

M oddl Problem leve

Severe Considerable M oderate
15D 77 .86 91-.93
HUI2 40 .70 .90-.94
EQ-5D (rating scale) 20 .60 .70
EQ-5D (TTO) .20-.25.40-.50.80
QLHQ .30-.40.50-.60.60-.70
IHQL (3D)* .50-.70.75-.85.89-.93
IHQL (complex)® .70-.75.80-.90.90-.94

Rosser/Kind index”
QWB®

a) Rosser et al, 1992.
b) Rosser and Kind, 1978.

.68 94

45-.55 .65-.70<.80

c) Kaplan and Anderson, 1988.
Source for al values: Nord (1996).

.97-.98



