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COMPARISON AND EVALUATION OF
STATES OF HEALTH

Carmen Herrero & Jose L. Pinto

ABSTRACT

Starting from a finite or countable set of states of health, and assuming the existence
of an objective transitive preference relation on that set, we propose a way of performing
interpersonal comparisons of states of health. In so doing, we first consider the population
divided into types, and consider that two individuals of a different type have a comparable
state of health whenever they sit at the same centile of their respective type. A way of
comparing and evaluating states of health for different groups is then proposed and
rationalized. This can be viewed as both an alternative and an extension of the traditional
QALY approach.
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1. INTRODUCTION

In tackling the problem of how to properly evaluate the state of health of a group
of people, we may either consider the individualistic point of view, which generally
involves problems of aggregation, or the point of view of a social planner.

The so called QALY approach has so far proved to be the most popular one.
The justice principle behind the computation of the aggregate QALY's for a group
of people is the principle of impartiality, clearly reflected in the sentence:”a QALY
Is a QALY Is a QALY” [cf. Weinstein (1988)].

Notice that health is a very particular commodity. From consumers point of
view, by means of a certain amount of resources (health services), every individ-
ual is able to produce a certain state of health, depending upon his/her personal
characteristics. Whereas it is easy to measure the amount of money devoted to
some patient, it is not so easy to evaluate the health improvement he gains, and
it is yet more difficult to properly compare gains for two different individuals.
The traditional QALY approach does not take into account differences in char-
acteristics across individuals in the aggregation procedure. Nevertheless, it has
been argued that some characteristics, in particular age, family responsibilities,
etc, have to play a role in weighing QALYs [see Williams (1988) or Murray &
Lopez (1996)]. In any case, previous proposals have not yet managed to achieve
a general consensus on the best method.

In this paper we try to offer an alternative proposal. First, we shall consider
that there is a set of well-defined states of health, S. Furthermore, we shall assume
that there is a preference relation on S satisfying completeness and transitivity.
The best state of health, b, and the worst state of health, w, are well specified,
and are the best and worst elements of the aforementioned ordering.

Then, we introduce a way of making interpersonal comparisons of states of
health. We claim that identical states of health are not equally socially valuable,
irrespective of individual characteristics. A proper way of grouping characteristics
induces a classification of the population in types. Then, we tackle the problem of
socially evaluating the profiles of health states profiles for a group of individuals,




from the point of view of a social planner. Asking social planner’s preferences
to satisfy the traditional VNM assumptions, plus additive independence across
individuals, enables us to represent these preferences in an additive way. Then,
we introduce the comparability criterion using types. If the population is made
out of a single type, we end up with a formulation which is compatible with the
traditional QALY approach. Otherwise, we obtain a type-dependent way of mea-
suring health in an aggregated way. An outline of potential applications, and an
example of the way the theory applies in the evaluation of health care technolo-
gies, more specifically Total Hip Arthoplasty, illustrate the possibilities of this
approach. Final remarks on the difficulties and the advantages of this framework,
as well as future lines of research close the paper.

2. STATES OF HEALTH. SOCIAL ORDERING ON THE
STATES OF HEALTH.

Let us consider a set S of states of health. A particular state of health is defined
by means of a vector of characteristics [see, for instance, the EUROQOL ques-
tionnarie, or alternatively, we may think of a set of functionings, a la Sen, see
Sen (1985), Pereira (1993) or Herrero (1996); that set of functionings convey to a
certain capability set, associated to a particular state of health]. Suppose, for the
sake of simplicity, that S is a finite or countable set.

Assume now that there exists a preference relation I, defined over S . For any
two states of health, =,y € S, 2Ily means that state x is considered to be better
than state y. If, for two states z,y € S, it is not true that xIly, we say that y is
at least as good as z, and we write y=z. If, simultaneously, =y and y=z, then
we say that = and y are similar or equally good, and write zTy.

We will also ask II to satisfy some additional requirements:

(i) Preference, namely that II is asymmetric and negatively transitive, i.e., for
any & € S, it is not true that zIlz, and for any z,y,2 € S, if 25y and y=z, then
TEZ

(ii) Emistence of extremes, namely there are two states, w,b € S, such that for




any = € S, b=zZw.

Previous requirements indicate, (i) that II is an ordering, and (ii) that this
ordering has a minimum and a maximum, that is, there exists a particular state
of health (maybe several, equally good ones) which is better than any other, the
perfect state of health, best, and there is another state of health (maybe several,
equally good ones), which is worse than any other, the worst state of health, pos-
sibly death.

It is important to stress that so far II is purely ordinal, namely, for two given
states of health, ,y € S, we may say z is better than y (zIly), or y is better than
z (yIlz), or they are equally good (zYy), but there are no cardinal valuations.
So, if we consider four states of health, and it turns out that xIly, and zIIt, we
cannot measure the increase in going from y to z in relation with the increase in
going from t to z.

Previous requirements guarantee that IT can be represented by means of a util-
ity function v : S — R, such that zIIy iff v(z) > v(y). Furthermore, any monotone
transformation of v is also a utility representation of II. In consequence, we may
choose a particular representation such that v(b) = 1, and v(w) = 0, and there-
fore, any state of health, z € S, will be associated with a number v(x), such that
0 < v(z) < 1. Again, it has to be noticed that those numbers have only ordinal
significance [cf. Kreps (1988), Chapter 3].

3. THE INTERPERSONAL COMPARISON PROBLEM.
A SOLUTION LINKED TO PARTICULAR POPULA-
TIONS.

Consider now a particular population, IV, in a precise time. For that population,
we have the state of health function, h : N— S, namely, for every individual
a € N, h(a) € S indicates individual a's state of health. We face the problem of
socially comparing the state of health of two individuals, a,a’ € N. Suppose that
h(a) = z, whereas h(a') = y.




We may behave naively and only consider z,y, forgetting about the particular
individuals to whom these states of health are associated with. Nonetheless, it
is clear that it is not a sensible way of making comparisons. It may be the case
that one of the individuals is 20 years old and the other is 80, and if Ty, for
instance, both need a wheelchair, we cannot say that they have a similar state
of health. Thus, some personal characteristics have to be taken into account in

order to properly compare them.

Assume that we have the population divided into types, N = NyUN,U...UNr,
in such a way that individuals belong to one and only one type. Types can be
defined by using the characteristics which society considers to be relevant (e.g.,
age, gender, race, income level, etc.).

If two individuals belong to the same type, they are considered to be socially
similar. Individuals belonging to different types are considered to be socially dif-
ferent. Let 7 = {1, ..., T} the set of types.

Now, for every k € 7, consider the following functions:

fr : S — N, such that fi(z) = #{i € Ny | h(i) =z}, and
Fy : S — N, such that Fy(z) = # {i € Ny | 2Eh(i)}

Namely, fi(z) is the number of individuals of type k whose state of health is
z, and Fy(z) stands for the number of individuals of type k whose state of health
is worse than or as good as .

Notice now that F}, is a utility function for II, for every k € 7. It can be under-
stood as a cardinal utility function. In such a case, it turns out that, by considering

gr : S — R such that gk(iv) = L#k%g and

Gy : S — R, such that Gi(z) = %%},

Gy, is also a utility function for II, and Fj and Gy, represent identical cardinal
preferences, since Gy, = A\Fy(z), where A = [#£N;] . Notice, nevertheless, that Gy,
and G, for k # j, k,j € 7, represent different cardinal preferences in spite of the
fact that they represent identical ordinal preferences (II). Suppose that we con-
sider two different types, 4, j, and states of health z,y such that G;(z) = G;(y).




This means that the proportion of people of type i having a state of health worse
than or as good as x coincides with the proportion of people of type j having a
state of health worse than or as good as y. In other words, if we attach to every
type its respective cumulative distribution of states of health, state of health x for
type i, and state of health y for type j, they correspond to the same centile in their
respective cumulative distributions.

gx(z) can also be interpreted as the probability that an individual in type Ny
has a state of health z.

Let us now consider the function: ¢t : N — 7, attaching to every individual in
the population N her type, namely t(a) = ¢ means that individual a € NV;.

Consider now the following definition [cf. Roemer (1993), (1996)].

Definition 3.1. - We shall say that two individuals a,a’ € N have a comparable
state of health whenever Gyq)[h(a)] = Gyay[h(a’)]

The above definition indicates that we consider two individuals belonging to
different types as having a comparable state of health whenever they sit at the same
centile of their types. This idea can be interpreted as saying that, by means of the
utility functions Gy, k € 7, we associate cardinal numbers to states of health, in a
type-dependent way, by using the distributions of states of health in population N.

Notice that if t(a) = t(a’), then a,a’ have a comparable state of health iff
h(a)Th(a’). In consequence, our criterion is an extension of the usual valuation
for individuals of the same type.

If state w is defined in such a way that Fy(w) = 0,Vk € 7, then Gy(w) =
0,Gi(b) = 1,Vk € 7.




4. RANKING PROFILES OF STATES OF HEALTH FOR
A GROUP OF AGENTS.

Let us now consider a group of agents, A C N, and consider the problem of rank-
ing profiles of states of health for such a group of individuals. Notice that since
population N was divided into types, every agent a € A belongs to one and only
one type. That is, we may consider the restriction of function ¢ to group A, and
by slightly abusing language, call it also £.

A profile of health for A is a mapping s : A — S, where s(a) indicates the
state of health of individual a in profile s. Let us call S* the set of all possible
profiles of health for group A. Call  the set of lotteries over S4, namely, a lottery
L € Q is a mapping L : S$* — [0, 1] with finite support, such that 3 sesa L(s) = 1.

If L, M €, and A € [0,1], define [AL + (1L — A\)M](s) = AL(s) + (1 — A\) M(s).
Thus, (AL + (1 — A)M] € Q.

For a profile s : A — S, and a state of health z € S, denote by (s7%,z) = ¢
€ S4 the profile such that s'(a’) = s(a’), whenever o’ # a, s'(a) = z. That is,
(s7°, ) coincides with s in all agents but agent a, and the state of health of agent
a in profile ¢ is z.

We shall now consider the existence of a binary relation P defined over €,
understood as a strict preference relation, in such a way that R and [ are, re-
spectively, the weak preference relation and the indifference relation associated
to P. That is, for any L, M € Q, LRM iff it is not true that MPL, and LIM iff
simultaneously, both LRM and M RL.

Notice that P also induces a binary relation on S, since any profile s € S4 can
also be interpreted as a degenerated lottery in {2, where s(s) = 1, and s(s') = 0,
for all &' # s.

Let us now consider the following assumptions:

Preference.- P is a preference relation on £, namely, il is asymmetric and
negatively transitive, i.e., YL, M € Q, if LPM, then it is not true that MPL,
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and ¥ L,M,N € Q, if both LRM and M RN, then LRN.

Independence.- For all L, M,N € §, and for all A € (0,1], if LPM, then
[AL 4+ (1 = A)N]P[AM + (1 — A)N].

Continuity.- For all L, M,N € Q, if LPM PN, then there exist A, p € (0,1),
such that [\L 4 (1 = A)N]PMP[uL + (1 — p)N]

Additive Independence.- For any s,r € S4, any agent a € A, if we call
%7]\/[(8““,?“(@)% p=(r"s(a), and L(s) = L(r) = 3, M(q) = M(p) = 3, then

Preference, Independence and Continuity are the basic assumptions in the Von
Neumann-Morgenstern expected utility theory. In this particular case, they say
that preference P on ) is a complete ordering, that common chances are ignored
in the valuation of lotteries over profiles of health for A, and that by properly
combining probabilities we may fill all valuation gaps.

Additive Independence asks for states of health for the different agents in Ato
be additive independent, namely preferences depend only on the marginal prob-
ability distribution and not on the joint distribution.

Then, we obtain the following results:

Proposition 4.1. .- Under Preference, Independence and Continuity, there ex-
ists a function u : SA — R such that LPM iff g L(s)u(s) > Ysesa M(s)u(s).
Then we say P admits an expected utility representation, and that u is a utility
function of P over SA. Furthermore, u is unique up to positive linear transforma-
tions, namely, if an alternative u' also represents P then there exist real numbers
A > 0 and p, such that u/(s) = Au(s) + p, for any s € s4.

PROOF: It is a direct consequence of Von Neumann-Morgenstern expected
utility theorem. Cf. Kreps (1988, Theorem 5.4).4

Call W € S# the profile such that W(a) = w for all a € A, and B € S4 the
profile such that B(a) = b for all a € A.

Proposition 4.2. .- Under Preference, Independence, Continuity and Additive
Independence, there exist u, : S — R, a € A, such that: (i)u(s) = Yaca Coua[s(a)];

11




(ii) U, a € A, are normalized so that u,(w) = 0, u.(b) = 1; (iii) Ty = u(W ™%, b);
(iv) u is normalized so that u(W) = 0, u(B) = #A.

PROOF: Additive Independence indicates that attributes {s(a)}.c4 are addi-
tively independent, since it implies that preferences over lotteries on them depend
only on their marginal probability distributions and not on their joint probability
distribution. Thus, we may apply Keeney and Raiffa (1976, Theorems 5.1 and
6.4), in order to obtain the representation result in (i) [cf. Bleichrodt, Theorem
3.2]. We are free to normalize u, and u as we wish. Then, the values of I'; can
be obtained as follows:

U(B) = ZaeA Faua(b) = Ea,EA I

w(W™%b) = Touy(b) =T, #

Consider now the following assumption:

Neutrality.- For any two profiles, s = (W%, x), r = (W~ y) € $4, if state
z enjoyed by agent a is comparable to state y enjoyed by agent o', then sr.

Neutrality means the following: suppose that agent a € N;, whereas agent
a’ € N;. Then, agent a state of health in s, z, is comparable to agent a' state of
health in 7, y whenever G;(z) = G;(y). In such a case, slr.

Proposition 4.3. .- Under Preference, Independence, Continuity, Additive In-
dependence and Neutrality, u(s) = Y qca Gia)[s(a)].

PROOF: Notice first that, since w(W~=%b) = T, and for any a,a’ € A, it
turns out that Gy (b) = Gya)(b) = 1, by Neutrality, u(W™%,b) = w(W=%b),
for all a,a’ € A. In consequence, ', = I'y, for all a,a’ € A. Furthermore, since
w(B) = YaeaTa = #A, it follows that I'; = 1 for all @ € A. In consequence,
u(8) = Ygea Uals(w)]. Suppose now that we consider profiles s = (W% z),
r= (W, y) € $* such that Gya)(2) = Gya)(y). Under Neutrality, s/r, namely,
w(s) = u(r). That is, u(s) = ua[s(a)] = ua(z) = u(r) = ua[r(a’)] = va(y)-
Notice that furthermore, previous identities are fulfilled iff Giq)(2) = Giar)(y)-
In consequence, Gy, and u, represent identical preferences, and thus, they are
related by a positive affine transformation. Furthermore, Gy)(w) = uq(w) = 0,
and Gyay(b) = ua(b) = 1, for all a € A, and thus, Gya) = Uq. In consequence,
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u(s) = Laca Gya)[s(a)].

Assume now that all individuals in A belong to the same type. Then Neu-
trality implies that for any state of health € S, and for any two individuals
a,a’ € A, if we consider the profiles s,7 : A — S, where s(a) = z,7(a’) = z, and
s(a”) = w, for all @’ # a, r(a”) = w, for all ” # d/, then slr. That is, if all
individuals but one are at state w, and the remaining individual is at state x, the
planner is indifferent about the particular individual outside w. Thus, Neutrality
with a single type is an instance of impartiality. In such a case, in Proposition
4.3, it follows that uy(z) = ugy (), for all z € S, and for all a € A. In consequence,
we obtain a formulation compatible with the traditional QALY aggregation pro-

cedure.

5. AN OUTLINE OF POSSIBLE APPLICATIONS.

The above framework can be useful as a tool in the analysis of different types of
decisions dealing with health policy. We mention some potential examples.

5.1. Measuring benefits in health on an individual level.

Consider two individuals, a, @/, and the possibility of treating them. Before treat-
ment, the state of health of individual a is z, and after the treatment, her state
of health is y. As for individual a’, her state of health before treatment is ', and
after treatment it is /. We may consider four different profiles of health for group

A={a,d}:

s1, where si(a) = z, s1(a’) = 2/, namely s, represents the "no treatment”
situation
sy, wWhere sy(a) = y, so(a’) = y/, namely sy represents treatment for both

individuals.

s3, where s3(a) = y, s3(a’) = 2, s3 indicates treatment for a, no treatment for

a/

s4, where s4(a) = z, sa(d') = 1/, s4 is treatment for @/, no treatment for a.
) ] 3 )
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We can cardinally compare the previous alternatives, in particular sz and sy,
and thus decide which individual will most enjoy treatment, in case there is no
possibility of treating them both. Notice that u(s1) = Gya)(®) + Gy (2'); u(s2) =
Gia) (y) + Guan(); u(s3) = Gi)(y) + Gua(@'); uls1) = Gu)(z) + Gyan(¥/)-

If we compare alternatives sz, 84 versus s;, we may also compare the gains
in going from s; to s3 with the gains in going from s; to s4. Notice that these
correspond with the gain of individual a (respectively of a’) from treatment. That
is, we may cardinally compare individual gains.

5.2. Evaluation of alternative policies over two different groups.

Suppose now that we consider the social impact of two different proposals, as,
for example, a campaign of prevention of breast cancer for women between 45
and 55 years old, or the administration of a new drug in order to improve the
situation of terminal AIDS patients. We may then consider the group made out
of AU B, A being the first subgroup, and B the second subgroup. If, in the ab-
sence of any policy, the expected health profile for group Ais s: A — S, and the
expected health profile for group B is § : B — S, and by means of policy I, the
expected health profile of group A will move to 7 : A — S, whereas the expected
health profile of group B will be 7/ : B — S, under policy II, we may construct
four profiles for AU B, corresponding to "no policy”; ”policy I”; ”policy II”, and
»policies I and II simultaneously”. Then, we may compare the gains of policy I
versus no policy, and that of policy II versus no policy, in order to make a decision.

5.3. Comparison of states of health within different communities

Suppose that N represents the population in a country, and we have defined types
according to N are divided in classes N;, i = 1,...,T. Suppose now that the pop-
ulation is also divided by political reasons into other groups. For instance, we
may consider two different regions, A and B. We may ask ourselves about the
relative situation of health within these two regions. As an example, suppose
that we consider individuals in the same type, say k, both in A and B. Then, we
may consider A; = AN Ni, and By = B N Ny, and the corresponding cumulative
distributions, G4, and Gp, respectively. If it turns out that G4, (z) < G, (z) for
all z € S, then we may say that for type k, population A is in a betler state of
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health than population B. Things are not that clear if no such domination relation
exists, but even then, we may suggest compareing the median value of both G4,
and Gp,. Suppose that G4,(z) = Gp,(y) = .5. If 2Ily, we may also say that the
median state of health of type k in population A is better than the median state
of health of type k in population B. Notice, nevertheless, that this comparison
has only ordinal significance.

5.4. Equity considerations

The measure G}, can be considered as a socially comparable measure of the state
of health of an individual. In consequence, it can be used in order to perform
interpersonal comparisons of states of health across people. Thus, by combining
it with different equity criteria, we may obtain rules on how to allocate resources
in order to properly equalize health.

6. AN EXAMPLE.

We devote this section to analyzing the performance of our model in the evalua-
tion of health care technologies, more specifically Total Hip Arthoplasty (THA).

In order to implement the model, we need information about:

(a) The set S of states of health. We shall use the set of health states decribed
by the EuroQol [see Brooks (1996), and also Appendix 1]. This is a health profile
with five dimensions and three items per dimension defining 243 possible health
states. Unconcious and dead are also valued.

(b) A Preference relation II defined over S. We will use the valuation esti-
mated by the MVH group [see Williams (1995)]. These values were estimated in
a survey of 2997 people using the Time Trade-Off (TTO) technique in 1993-94. It
has to be noticed that by means of such a procedure we obtain a cardinal valua-
tion of the elements of S, even though our model only asks for an ordinal relation
on the states of health.

(c) A population of reference, N. We shall use the population in Catalonia as
the reference population. Because of the Catalan Health Survey (CHS), we have
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information on the distribution of the states of health in this population, by using
the EuroQol instrument.!

(d) A set of types T such that individuals each belong to one and only one
type. As a first step, we choose types related to age. In principle, we divide the
population into four age groups, namely, 16-40; 41-60; 61-80; and over 80.

At a second step, we consider also gender in order to classify individuals. Thus,
we finally will look at two different scenarios: either we consider four different
types (age related), or eight different types (age and gender related).

Figure 1 shows the mean value of health status by age (EuroQol), and also
by age and gender. It clearly shows that health worsens as people age. It also
shows that for each age, the health state for men is better than the health state
for women. This fact somehow justifies the selection of types we made.

(e) Information on the distribution functions Gy, for all k € 7. Again, this
information is obtained from the Catalan Health Survey (CHS). Figure 2 shows
the distribution of health by age groups. Figures 3 to 6 show the cumulative
distribution for the different types.

(f) A group of people A extracted from population N. We consider a group of
213 patients suffering an intervention of THA in 1994 in seven catalan hospitals.
For each patien we have information about age, gender, health state both the
day before the intervention and six months later. Each patient described his/her
own state of health in each of this two moments of time by using the EuroQol
classification system.

6.1. Comparison of states of health for two populations

Notice that the state of health deteriorates with age (Figure 1), and we may say
that men have a better state of health than women (Figures 3 to 6).

6.2. Comparison of states of health for two individuals

As an example of the way our approach works, consider the case of an 85 year-old
woman in EuroQol health state 23221 (TTO value 0.2). She is in percentile 23.6
of her type (see Figure 6). Consider now a 35 year-old man in the same health

1The Catalan Health Survey (CHS) was comissioned by the Catalan Government. A total of
15.000 people were interviewed during 1994. One of the questions included in it was a description
of each individual’s own health state using the EuroQol instrument.
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state. He is in percentile 0.8 of his population (see Figure 3). Even though they
have exactly the same EuroQol value, our model considers that the 35 year-old
man is in a worse state than the 85 year-old woman.

Following with the previous example, assume that our 85 year-old woman and
our 35 year-old man have the same final state of health after THA, for example,
state 12111 (TTO value 0.815). We notice that she is now in percentile 75.4 of
her population whereas he is now in percentile 11 of his population. Again the
state of health of both individuals is very different.

Notice that the traditional approach estimates that both individuals were in
the same situation before and after the intervention.

6.3. Computing improvements in health on an individual level

In our previous example, the 85 year-old woman has an improvement of 75.4 —
23.6 = 51.8, whereas the 35 year-old man has an improvement of 11.1—0.8 = 10.3.
Again, we are facing results extremely different than those obtained using the tra-
ditional approach, under which both individuals show an identical improvement,
namely an improvement of 0.615.

6.4. Average Improvements due to THA in a group

By considering group A, made out of our 213 patients, and collecting the infor-
mation of their state of health after and before THA, we may compute the group
improvement by using proposition 4. Tables 1 and 2 show the benefits of the
intervention if types are related only to age. Table 2 illustrates the differences
between our approach and the traditional one. Tables 3 to 6 show the benefits of
the intervention if types are related both to age and gender.
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7. FINAL REMARKS.

This paper attempts to provide an alternative way of evaluating states of health
for either individuals or groups of people. Our construction relies on two main
assumptions: (1) The existence of a (finite or countable) set of states of health, S,
such that every element in S is well defined and independent of personal charac-
teristics; (2) The existence of a complete ordering on S.

An important aspect of our contribution is the idea to clasify the population
into types, which may deserve an asymmetrical treatment in the aggregation pro-
cedure. Thus, our approach can be viewed as an extension of the traditional
QALY aggregation procedure (in which all individuals belong to the same type).

When the population is divided into more than one type, our approach pro-
vides a different way of evaluating states of health to that given by the traditional
one. In our example, it is clear that some characteristics of the individuals, being
age the most obvious one, are closely related to their state of health, and should
also be related to their valuation. Our model seems to provide a sensible way of
so doing. Nevertheless, it also suffers from limitations.

Some of these limitations, which become apparent in the example provided in
Section 6, refer to the distribution of health among different types. In the exam-
ple, the distribution of states of health for young people in the general population
is quite good. Only 18% of those under 40 declare themselves to suffer any kind
of health problem. Although this may be due to the lack of sensitivity of the
instrument used (EuroQol), we think that this is a problem which will appear
whenever types are related to age. Apparently high health improvements may
actually produce a very small jump in the percentile where the patient is before
and after treatment. Let us illustrate this with an example. Assume a 35 year-old
woman in state 33333 (a terrible situation) has a TTO value of -0.59, and is in
percentile 0.1. If she is treated and reaches health state 12221, then she is in
percentile 3.5. If she now jumps to state 12111, then she is in percentile 16. In
our example, the improvement from 33333 to 12221 has a value of 3.4, and the
improvement from 12221 to 12111 has a value of 12.5, for a 35 year-old woman.
In the traditional approach, previous improvements are of 1 and 0.35, irrespective

of type.
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Notice that our approach only requires ordinal information on the way states
of health, S, are ordered. Nevertheless, it is robust enough to be applied under
cardinal information. In such a situation (as it is under the ordering used in the
example of Section 6), our model is open to further ways of refining our approach,
in order to obtain more accurate results. We may think, for instance, of providing
with additional statistically significant information in order to avoid some of the
problems previously mentioned.

Nevertheless, our framework provides a useful information due to the way we
understand the comparability criteria. If types are correctly chosen, and if it is
agreed that comparability across types is correctly made, it is legitimate to attach
different weights to similar improvements, in a type-dependent way. Thus, grate
care must be taken over the way in which types are selected. In the example of
Section 6, we first use a criterion that seems to us normatively appealing (age),
and another one that seems to us to be more controversial (gender). The election
of types may, somehow lead to controversial decisions. Suppose, for instance, a
65 year-old man whose health state has a TTO value of 0.8. He is in percentile
37.3 of his type. A woman of the same age and with the same state of health is at
percentile 57.5. If this is interpreted as the man being in a worse condition than
the woman, he may have priority for treatment, against intuition.

An interesting contribution of this model is that it can provide an answer to
one of the main ethical problems that have been raised against the cost-utility
analysis, the double jeopardy argument [cf. Hadorn (1992)], that is, discrimination
against the disabled. In fact, Oregon’s attempt to ration Medicaid was initially re-
jected because it was believed to violate the Americans With Disabilities Act [see
Sullivan (1992)]. The argument is that if somebody suffers a chronic condition,
then his/her upper bound in the scale of TTO values is smaller than 1. Suppose
that an individual in a chronic condition suffers an illness unrelated to the pre-
vious chronic condition, and that another person (without the chronic condition)
suffers an identical illness. The benefits of treatment for these two people in the
traditional analysis are different: the disabled person’s is lower. This problem
can be avoided in our framework by considering types taking into account chronic
problems. Thus, health improvements of the disabled individuals are evaluated
in relation to other disabled people.
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So far, our formulation is done in a static framework. Introducing time, life
streams and ways of comparing them in our framework is left for future research.

8. APPENDIX

THE EUROQOL CLASSIFICATION SYSTEM

MOBILITY

1. No problems in walking about

2. Some problems in walking about
3. Confined to bed.

SELF-CARE

1. No problem with self-care

2. Some problems washing or dressing self
3. Unable to wash or dress self

USUAL ACTIVITIES

1. No problems with performing usual activities (e.g., work, study, housework,
family or leisure activities)

2. Some problems with performing usual activities

3. Unable to perform usual activities

PAIN/DISCOMFORT

1. No pain or discomfort

2. Moderate pain or discomfort
3. Extreme pain or discomfort

ANXIETY/DEPRESSION

1. Not anxious or depressed

2. Moderately anxious or depressed
3. Extremely anxious or depressed

Note: For convenience each composite health state has a five digit code num-
ber relating to the relevant level of each dimension, with the dimensions always
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listed in the order given above. Thus, 11223 means:

1 No problems in walking about

1 No problems with self care

2 Some problems with performing usual activities
2 Moderate pain or discomfort

3 Extremely anxious or depressed
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9. TABLES AND FIGURES

Table 1: Comparison of absolute increments

16-40 | 41-60 | 61-80 | >80

EuroQol-B | 0.21 | 0.15 | 0.17 | 0.26

EuroQol-A | 0.70 | 0.75 | 0.78 | 0.79

AFEuroQol | 049 | 0.60 | 0.61 | 0.52

Percentile-B | 1.49 | 6.14 | 10.8 | 18.52

Percentile-A | 19.11 | 45.79 | 54.58 | 59.19

APercentile | 17.63 | 39.65 | 43.78 | 40.67

Table 2: Comparison of relative increments

16-40 | 41-60 | 61-80 >80
EuroQol 80 98.3 | 100 85.2
Percentile | 40.2 | 90.56 | 100 92.9

Table 3: Comparison of absolute increments (women)

16-40 | 41-60 | 61-80 >80

EuroQol-B-W 0.12 | 0.09 | 0.11 0.32
EuroQol-A-W 0.47 | 0.81 | 0.75 0.80
AEuroQol —W | 035 | 0.72 | 0.64 0.48
Percentile-B-W 0.83 | 3.32 | 10.91 28.54
Percentile-A-W 2.77 | 48.79 | 54.15 71.40
APercentile — W | 1.94 | 45.47 | 43.24 42.86

Table 4: Comparison of relative increments (women)

16-40 | 41-60 | 61-80 >80
EuroQol 49 100 89 67
Percentile 4 100 95 94
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Table 5: Comparison of absolute increments (men)

16-40 | 41-60 | 61-80 >80

EuroQol-B-M 0.26 | 0.19 | 0.28 0.19
EuroQol-A-M 0.83 | 0.71 | 0.85 0.77
AFEuroQol — M | 0.57 | 0.52 | 0.57 0.58
Percentile-B-M 1.54 | 5.79 | 9.32 11.25
Percentile-A-M | 27.26 | 40.51 | 56.03 | 49.43
APercentile — M | 25.72 | 34.72 | 46.71 | 38.16

Table 6: Comparison of relative increments (men)

16-40 | 41-60 | 61-80 >80
EuroQol 98 90 98 100
Percentile 55 74 100 82

23
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Figure 1. Health State by age and sex
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