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Abstract 

The ethical and measure-theoretic foundations of Disahility-Adjusted Life Years 
(DAL Ys) are critically reviewed, focusing on aggregate DALY-minimisation, and its 
application in the definition of health care priorities. The desirability and feasibility of a 
single aggregate health measure applicable to (descriptive) burden-of-disease 
accounting as well as (nonnative) health-policy design, is questioned. The ethical 
limitations of the axioms underlying the principle's neutrality with respect to the 
distribution of health outcomes and life-long health achievements, as well as 
opportunities for accessing health outcomes and achievements, are identified. An 
alternative approach to distributive justice in health is proposed, based on measures of 
equal opportunity of health and health poverty, and its practical relevance is illustrated 
through the problem of specifying an essential health care package under conditions of 
epidemiological polarization. 

Resumen 

Los fundamentos eticos y de medici6n de los Aiios de Vida Saludable Perdidos 
(AVISAs), como meuida agregada de la salud, son analizados criticamente, 
enfocandonos en su aplicaci6n en la definici6n de las prioridades de salud puhlica. Sc 
cuestiona la deseabilidad y factibilidad de una medida unica para la contabilizaci6n 
(descriptiva) del peso de la cnfermedad y el disc.no (nonnativo) de politicas publicas en 
el sector salud. Sc identifican las limitaciones eticas de los axiomas que subyacen la 
neutralidad de la medida con respecto a la distribuci6n de estados de salud en un punto 
dcl tiempo, logros en salud a lo largo de vidas enteras, asi corno oportuniliades para 
acceder a estados de salud y vidas saludables. Se propone una conccpcion altemativa 
de justicia distributiva en salud, basada en medidas de igualdad de oportunidades y 
pobreza en el espacio de la salud, y se ilustra su relevancia en el problema de 
cspecificar un paquete esencial de servicios de salud en condiciones de polarizaci6n 
epidemiol6gica. 
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The ,Jevelopment of this measure, DA!.Ys, was imended to 
make the ethical dimensiuns of quantifying health more 
transparent. 

Murray (1997) 

When the two principal international organizations responsible for economic 
development and health issues-the World Bank and the World Health 

Organization-present a common, new and very precisely specified measure of the 
burden of disease to identify priorities for health-sector interventions worldwide, one 
might be forgiven for thinking that three decades of research on Quality-Adjusted 
Life Years (QAL Vs) measures-if not the two thousand-year search for a universal 
measure of human functioning following Aristotelcs-have finally come to an end. 
Unfortunately, we shall argue, the proposal of Disability-Adjusted L(fe Years 
(DALY)1 as a universal standard for health policy design is not adequately 
supported by the ethical and measure-theoretic foundations provided on the 
measure's behalf. In fact, though DAL Ys may be defensible--though hardly 
uncontroversial- as a descriptive measure of the aggregate burden of disease 
affecting a country, region, or the world as a whole, aggregate DALY minimization 
represents a particularly unfortunate choice of standards when it comes to the 
nonnative task of defining health priorities for purposes of resource-allocation and 
policy design. 

Though DAL Ys have been the suhject of some incisive critical reviews since 
their first appearance, critics and apologists alike have focused on the choice of 

1 A first version uf DALY s was used to estimate the global burden of disease ( GBD) in a 
joint Wil-WHO background study for World Bank (1993). The final version of the measure and 
study (to the present date) was presented in the ten volume Global Burden of Disease and injury 
Serie:s, summarized in Murray and Lopez (1996a). The most detailed methodological defense of 
DALY s, to which we shall refer here, is presented by Murray ( 1996). 
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specifiL: parameters,2 rather than the more basic-but largely implicit-ethica1 
assumptions underlying the informational contents of the measure and its additive 
inter-personal aggregation formula. For example, Anand and Hanson (1997) note
and Mu1Tay and Acharya ( 1997) summarily dismiss-some of the distributional 
limitations of DALY s we shall discuss below, but neither provides substantive 
arguments in support of their respective ethical positions, beyond quoting general 
ethical principles which, as we shall see, turn out to be both unsupported and 
vacuous. On this point, at least, the recent debate around DALYs has made little 
progress in relation to earlier debates on the ethics of QAL Ys and philosophical 
discussions on health ethics more generally. 3 

Here we shall focus on four fundamental limitations of DALYs as an 
aggregate measure of (ill-) health: 

a) the use of a single multi-dimensional and multi-purpose measur~ of 
health-loss, aggregating loss due to mortality and due to a broad range of 
disabilities, an<l applicable simultaneously to problems of descriptive 
measurement and normative policy design,4 

2 Following Murray and Acharya ( 1997), DALY s lu:.t due to the incidence of a condition j at 
time t for person i are defined as: 

rl+L(a,) D .. Cxe·/Jx.e-l'(X-u:)dx 
l~ , , 

' 
where x is time, D; = (0, 1) is the disability weight associated to condition j, D is 0 for perfect 

health and 1 for death, p is the age-weighting parameter (with C an age-weighling correction 

constant introduced to ensure the choice of p wiU not affect the global number of DAL Ys), r is the 

diswunt rate, a; is the cum:nt age. a is the age of unset, L( a ) is the duration of the condition in 

the case of disabilities or the standard life-expectancy at age a; in the case uf death (at birth, 82.5 
years for females and 80 years for males). Summing fust, for each individual, over all the conditions 
suffered by him/her starting at time t, and then over all individuals in the population, we obtain the 
aggregate DALY measure for a given society at a given time. 

) On the fonner, see the contributions to Bell and Mendus (1988), particularily Lockwoorl, 
Bruumc, and Harris. On the latter, see Daniels (I 985) and Kamm ( 1993 }. 

~ ht a kind comment to a presentation of an earlier ver!-iion of this paper, Philip Musgrove 
observed that the World Bank has endorsed DALYs only as a descriptive measure for the burden of 
desease, not as a normative measure for the allocation of health care resources. Huwcver, as Murray 
( I 996, p .3) correctly notes: "1l1e infant mortality rate, life expectancy and, to the extent they are 
adopted, DALYs, are used normatively and thus become normative measures." Moreover, the World 
Bank does in fact use DALYs in the 1993 Report with clear and, as we shall argue (section 6), 
4.ucstionable nom1ative purposes, in defining "the essential public hea1th package" (World Bank 
1993, p 106-107). 

2 
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b) the measure's invariance in relation to the inter-personal distribution of 
health outcomes, 

c) the measure's invariance in relation to the inter-personal distribution of 
life-long health achievements, and 

d) the measure's invariance in relation to opportunities for access lo health 
outcomes, and their distribution. 

While these restrictions5 on the infonnation relevant for measuring aggregate 
health states are formally independent from each other, their combination is not 
entirely arbitrary. They amount jointly to a specialized version of a very old 
conception of aggregate value: utilitarianism, redefined in the space of health. W c 
may therefore refer to lhis as DAI,Ytarianism. 

Unfortunately, in the context of contemporary moral and political 
phi Josophy, especially after Raw ls (1971 ), this classical pedigree can hardly lend 
moral credibility to this view.6 But could the principle tum out to be immune to the 
traditional objections to preference-based utilitarianism when reinterpreted in the 
space of heahh? For example, Roemer (1993) has argued plausibly in favor or a 
utilitarian principle for health-care resource allocation between countries, taking 
infant mortality as the relevant rninimand. However, with individual persons as the 
relevant units, and DAL Ys as the minirnand, we shall see that utilitarianism turns 
out to be even less defensible than in its more traditional fonn. 

Before considering the theoretical limitations of DAL Ys, however, it is 
important to be clear about the important practical achievements of the measure. In 
the context of the enormous multiplicity of alternative health measures currently 
competing for attention in the literature, DAI.Ys represent an important effort to 
provide a single, broadly acceptable measure of the burden of disease from 
premature death and disability. Though we shall argue that the unifying project is 
over-ambitious, this is not to deny its benefits in more restricted forms. In particular, 

5 It may not be immedi11tcly obvious that the first point-inter-dimensional aggregation 
constitutes an informational restriction on the measurement of health states. The informational loss 
here invulves inter-dimensional differences. For example, if we think it is relevant to distinguish 
years of life lost (literally) due Lo premature mortality, from years of life affected by disability, 
reducing these to a common cum:ncy like DALYs may benefit us in terms of decision-making 
expediency, but only at the cost of informational impoverishment. The infonnational interpretation 
we shall ust: in analyzing DALYs owes much to Amartya Sen's informational analysis, critique, and 
generalization of welfare economi..:s, for which he was awarded the Nobel Prize in Economics for 
1998. 

6 On the limits ofutililarianism, see Smart and Williams (1973), Sen and Williams (1982). 
and Glover ( I 990). 

3 



.John Scull / J11srice in /1,•olilr . 

DALYs may be well placed to fill the role in macro-epidemiological accounting that 
the concept of gross national product (GNP) does in macroeconomic accounting- -
even if, like GNP, it is not particularly useful as an indicator of social welfare, nor to 
define priorities for resource allocation (see section 5).7 

Again like GNP, DALYs could possibly play this role not so much because 
their foundations are especially transparent and robust (they are not, as we shall see), 
but because of their rapid and broad acceptance and use, not only in the noted 
international organizations, but within an increasing number of count1ies.8 After all, 
an imperfect but well-established convention, capable of resolving important and 
urgent coordination problems, is generally a better state of affairs than a multiplicity 
of competing standards, even if any one of these is as good or better than the 
established one. And since conventions are generally either imposed or succeed 
through competition in (very imperfect) ''markets of ideas", rather than through 
optimal design, imperfection is the nonn rather than the exception. 

Finally, perhaps the strongest argument in favor of DAL Ys in this role is its 
use in the unprecedented WHO-WB effort to quantify the burden of disease globally 
(in 1990, and projected to 2020), including patterns of mortality and disability from 
disease and injury-and associated risk factors, including tobacco, alcohol, poor 
water and sanitation, and unsafe sex--for 240 conditions in eight regions, covering 
the entire world. 

Given these practical achievements of DALY s, together with the tested 
robustness of the measure to variations in some of its principal parameters (Murray 
and Lopez 1996, Chi. 5), Lhe analysis of its general theoretic foundations may appear 
to be at best an interesting academic exercise, and at worst an unwelcome distraction 
from the urgent practical need for a single measure to assess the burden of disease, 
and design effective policies accordingly. Despite the historically unprecedented 
improvements in health the world has experienced over the !alter half of this 

7 It is imporlant to note, however, that an important characteristic of well established 
aggregate measll(es, like GNP, the infant mortality rate, and the poverty headcount ratio, is that they 
are i:asily interpretable because they involve a single dimension and a simple additive function. This 
is of course not the case ofDALYs. 

M This is consistent with original expectations: "I firmly predict that hy the tum of the 
century the official reporting of health outcomes in dozens of countries and globaly will embody the 
approach antl standards described in [the Global Burden of Disease and Injury Ser;es j", Dean T 
Jamison, Chairman, WHO Ad Hoc Comitee of Health Relating to Future Intervention Options, quoted 
in Murray and Lopez (1996b). Al present (end 1998) DAL Vs appear to have been estimated-though 
apparently not always with comparable methodologies and rigor--for 24 cow1trics (Musgrove 1998). 
In Mexico, among the first countries for which the burden of disease was estimated using DALY s, 
Lhis measure has been used to estimate an "essential health service package" (Bobadilla et al. 1994, 
Frcnk et al. 1994). 

4 
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century, we will still miss by a rather large margin the "Health for All by the Year 
2000" deadline, through basic universal health-care provision, declared at the 
historic WHO-UNICEF Alma-Ata Conference twenty years ago. Apart from the 
utopian optimism natural to all such declarations of good intentions at a global scale, 
this could be interpreted as an international collective action failure due in part to a 
lack of clear priorities, in tum reflecting the absence of common standards. For 
example, WHO's own official definition of health as "a state of complete physical, 
mental, and social well being and not merely the absence of disease or infirmity" 
(WHO 1996) is clearly not ve1y helpful as a guide for public action. Perhaps DAL Ys 
are, despite their foundational limitations, lhe best practical candidate available for 
such a guide. To dispel this pessimism, following the theoretical critique of DALYs 
we explore an alternative measure which is both based on egalitarian foundations 
an<l specifically designed to address basic health priorities (rather than the aggregate 
hurden of disease). 

5 



fl. DALYs: Commun Values? 

It is to his credit that the principal architect and apologist for DALYs recognized the 
ncct::ssity of providing "a framework for thinking about the normative aspects of 
DALYs". 9 Given the claimed centrality of this concern to the whole enterprise, 
however, his attempt to do so turns out to be surprisingly limited. It may be 
summarized in two principles of social choice, one-deliberative r.onsensus
uncontroversial, but practically vacuous in this application, the other-invariance to 
non-health characteristics-precisely restrictive, but ethically indefensible in the 
context of other assumptions implicitly underlying the theory. Here we consider the 
first principle and its implications for the two key parameters or DALYs: age- an<l 
disabilily weighting. Section 3 considers the second and more central principle, in 
relation to the infonnational limitations and aggregation structure or 
DAL Ytarianism. 

Rejecting the idea of grounding DALYs on a specific conception of the 
good, Murray proposes "a principle of 'filtered consensus' which borrows from the 
common values lBok 1995] and 'laundering preferences' [Goodin 1986] 
approaches". 10 This is in line with the preoccupation in contemporary political 
philosophy with procedural vs. substantive conceptions of social choice in the face 
of value pluralism, and more specifically with the idea of deliberative democracy. 

Perhaps the most carefully argued foundation Murray could have found for 
his principle in contemporary philosophic.al thought is the work of Rawls ( 1971, 
1993), especially the concepts of "reflective equilibrium" (in the early work) and 
"overlapping consensus" (in the later one). 11 However, while a procedural approach 
seems reasonable-indeed inescapable--in the context of what Rawls has called 
"the problem of political liberalism", 12 this is less obvious in the much narrower 
problem of defining a measure of wellbeing or success for a specific, precisely 

9 Murray ( 1996), pp 3-8. 

10 Murray ( 1996 ), p. 5. 

11 However, Murray explicitly rejecls as what he WTongly lakes to be an example of the 
~ubstantive approach those who "inspired by Rawls would argue for a measure that emphasizes the 
health conditions of those who have the worsl health" (p4 ). For an application of rawlsian concepts in 
the definition of just health care, see Daniels ( 1985). 

12 "How is it possible that there may exist over time a stable and just sm.:icty of free and 
equal citizens profoundly divided by reasonable though incompatible religious, philosophical, and 
moral doctrines. " (Rawls 1993, p.XX) 

6 
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defined <lomain of social choice. This would seem to be especially so in the case of 
health, which may be a.~ good a candidate for something approximating objective 
scientific measurement of a human good as we could get. 

Though the practical implications of the principle of "filtered consensus" for 
the definition of DALYs are never actually spelled out by Murray, an apparent 
methodological implication is a preference for opinion surveys over philosophical, 
economic, or scientific analysis in the definition of the measure's key parameters, 
especially age- and disability-weighting. 13 Consider age first. 

Anand and Hanson (1997) (AH) argue against including age (as well as time) 
as a relevant attribute in the information-set of DAL Ys, citing a "principle of 
universalism of life claims ... a common intrinsic valuation of human lifo, regardless 
of the age at ( or time period in) which it is lived". However, the arguments they 
provide only show, if correct, that Murray's O\.Vn arguments for age-weighting must 
be dependent on the human capital approach to valuing life, which both Murray and 
AH find unappealing. Murray concedes that there is "an unavoidable element of 
truth in the human capital calculus, however distasteful the logical extension of the 
argument may be ... ", 14 but he favors, largely on Lhe basis of opinion polls, a broader 
non-monetary version: "Adults are widely perceived to play a critical role in the 
family, community, and society". 15 While it is true that Mun·ay's arguments arc at 
bcsl incomplete here, AfI's proposed universalism principle doesn't seem to take us 
very far either. 

First, it seems improbable that anyone would judge the marginal value of her 
own life (MVL) to be constant over her life span. We may well agree on the 
"common intrinsic valuation of human life". But surely we value our lives not 
intrinsically but instrumentally, for the experiences and projects it allows us tu have 
(Kamm 1993 ). 16 And our capacity tu fonn and pursue these may vary systematically 

u The third key parameter, time•<liscounting, has been discussed extensivdy hy Murray. his 
critics {Anand and Hanson 1997), and previous work on QALYs (e.g. Broome 1993), so \Ve shall 
cunccntrate on the other two parameters ht:rc. 

14 Murray (1996), p. 59. 

15 Murray and Lopez (1996b), p. 9. 

16 AH appear to fall here .into tht: :lame "intrinsic value" fallacy as Mw-ray does when he 
dismisses, against AH, the relevance of di:.trihutional i.11fonnation (see below, nolt: 33). Just as inter
personal differences in m:cd (due to differences in the years and quality of life livt:d) may Justify 
difenmlial valuation of additional life-years for different peoplt:, intra-personal differences in 
cognitive development may justify diferential valuation of additional life-years at different ages. 

7 
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over a lifetime as a function of natural stages of cognitive development. for 
example, it would not seem incoherent for someone to be unwi !ling lo trade 
additional life years at adulthood or childhood, for an C(.)Uivalent prolongation of life 
as a small infant or old person. 17 

Secondly, a constant MVL implies that there is a point in embtyonic 
development when value-and all the value life will ever get-suddenly appears out 
of value-less matter. Unless we want to believe that there is such a di:scontinuity in 
the emergence of human life itself, it seems reasonable to suppose that the value of 
life must also emerge by degrees. 

Thirdly, and most impot1antly, considering now the value of life inter
personally, constant MVL would imply that we should be indifferent between giving 
20 more years of life to a 20 year-old than to an 80 year-old, assuming both lo offer 
equally healthy prospects over this period and ignoring discounting. One reason 
most would favor the younger party is that we naturally assume his quality uf life 
wi 11 be higher. But even granting the assumption of equal health prospects, there is a 
simple and strong fairness case to be made for the younger individual because he has 
had less !{le to live, and thus has more need for additional life-years. 18 Note that this 
is not equivalent to favoring him because he is farther away from the ideal life 
expectancy, as measured by the years of life losl (YLL) element of DAL Ys (and so 
it wouldn't entail double counting in this context). To sec this, consider that on this 
argument we may favor the young even (and perhaps especially) ifwc t:xpect he will 
be less healthy than the old over this period, thus failing to minimize DALYs. 

The combination of increasing MVL early in life (first and second points) 
and decreasing MVL overall (third) implies an invertcd-U value-of-life curve similar 
to the one used to estimate DAL Ys. 19 This suggests that age-weighting can he given 
plausihle ethical foundations, in spite of AH. However, as we shall see, the fairness 
argumcnl is unavailable to Murray due to his second principle. 

Consider now disability-weighting, the problem which gave origin to the 
whole QJ\.L Y literature. Analytically, there are two problems here: making the loss 
of quality of life due to different kinds of (non-fatal) health outcomes comparable, 

17 Though, of course, who remembers? Maybe if we did, the experiences o the infant would 
more than compensate for the proyects of the adult. The point is that any such preferences would at 
least not be incoherent, contrary to what AH's "universalism of life" principle would entail. 

18 See Lockwood ( 1988) and Kamm ( 1993) 

19 Cp. the figures in Munay (1996), p 60, and Kanun (1993) p 249. 

8 
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and making these in tllm comparable with life lost due to premature death. 
Practically, the first problem can be solved through the second one, hy taking year::. 
of life lost as the common currency. This is the approach adopted by DALYs. The 
possihle variations involved here are such that over 300 instruments have been 
reported in the literature.20 We shall only be concerned with two issues: the concept 
of health state, and the source used to define the relative weights of different states. 

On the first issue Murray follows WHO's classification of health states into 
impairment (to the organic system), disability (in the individual's performance), and 
handicap (taking into account the social environment). He favors the concept of 
disability on grounds of his second principle (section 3), citing as an example a 
disability (subnormal intelligence) which may imply only a mild handicap in a poor 
rural environment, but a very important one in a rich urban one, thus leading, on a 
handicap-based measure, to more investment per year lived with disability (YLD) in 
the latter then in the former. 

Given that the reference group (see below) is asked to take into account "the 
average social response or milieu in the world", Murray notes that in practice the 
concept used is "the average handicap from disability". 21 But of course. averaging 
social conditions between rich and poor just means ignoring them as far as the 
differences between these two groups are concerned. The above example not 
withstanding, it would seem more natural to assume that the production of health 
measured in the space of handicaps must in general be monotonic in wealth: given a 
common disability, the rich would appear to be generally better placed than the poor 
in terms of opportunities to minimize its handicapping impact. Strangely enough, 
Murray seems to believe that taking such opportunities into account would mostly 
discriminate against the poor:22 

"In some cases, similar disabilities may lead to a greater handicap for an 
already disadvanlaged person than for the more fortw1ate. In many cases, 
however, allocating resources to avert handicap as opposed to disability 
could exacerbate inequalities." 

We shalJ come back to the important question of opportunities in the next 
section. Consider now the second issue. With disability as the chosen health state 
space, the next problem is to define the relevant infonnational basis to derive social 

20 Spilker et al. (1996), quoted in Murray (1996), p 24. 

21 Murray (1997), p. 713, n 9. 

22 Murray (1996), p. 33. My emphasis. 

9 
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preferences hetween diilcrcnl conditions in this space. In principle, this source could 
be of two general kinds: a) observable data or expert scientific opinion about the 
causal correlation between specific conditions and failures in general cakgories of 
human functioning, ,md b) preferences over different conditions, reported ( or 
rcvcak<l) by patients, patients' families, heallh-care providers, or the general public. 
In practice, of course, we lack the necessary epidemiological knowledge, and 
opinion surveys of the required scale and depth are unfeasible. 

Consistent wilh the concept of "filtered consensus", the problem is resolved 
in the case of DALYs through a highly structured and deliberative process of 
preference revelation-the "person trade-off protocol"-applied to small groups of 
health-care providers. While this seems a good compromise between epistemic 
efficiency and practical implementability, the exclusive reliance on the preferences 
of health-care providers, however deliberative, has some important limitations. 

First, note that this may be an especially unfortunate choice of reference 
group given the stated aim ofDALYs to "decouple epidemiological assessment from 
advocacy",n and the intended application ofDALYs for the design of health-sector 
reforms. However welt intentioned, the judgements of health-care providers may 
reflect as much the priorities which have guided the allocation of health-care 
resources in the past, as the way they should have been assigned. After all, it is a 
common and well-documented dissociative phenomenon that even expert 
professional judgements adapt to rationalize prior decisions and practices. 

Secondly, practical expedicncy24 cannot justify completely ignoring the other 
possible sources of information, especially the preferences of those most directly 
and vividly aware of the loss entailed by particular disabilities, as well as the main 
allected party: the paticnl. This restriction would be comparable to defining a 
mea~ure of conswner satisfaction failing to rely even partly on a consumer survey, 
in favor of the expert opinion of industrial designers, not about how well different 
products are expected to satisfy consumers, but how well they should satisfy them 
given their design characteristics. Moreover, the exclusion of patients' opinions is 
inconsistent with the principle of "filtered consensus", if this is based, as Murray 
suggests, on Goodin's concept of "laundered preferences". The latter involves 
reflective and considered judgements on the part of autonomous, rational agent.s, not 
a process of representation of these preferences by expert authorities. While health
care providers would be important to inform these judgements on the part of 

, 3 
- Murray (1996), p. l. 

24 
"To speed up the already demanding process, the protocol has been designed to he used 

with he11.lth-care providers ... " Murray (1997), p.715. 
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patients-especially in helping them to compare different disabilities---they can 
hardly substitute for them. 

Murray provides a substantive reason for the paternalistic definition of 
disability-weights independently of practical expediency: adaptability. Quoting De 
Tocqueville on "happy slaves", he touches here on an important point which has 
been revived more recently as the problem of "sour grapes" or "cheap tastes", in 
rejecting the utilitarian metric in problems of distributive justice.25 This involves the 
capacity of the poor to attain levels of satisfaction as high as, or even higher than, 
the more fortunate, by lowering their expectations in the face of chronic deprivation. 

But Murray's discussion here confuses three different concepts. One is 
indeed analogous to sour grapes. This is the paradoxical but common observation 
that the poor often rate their health as better than do the better off, and are also more 
satisfied with the health services they receive, despite being characterized by worsl: 
objective indicators of both health status and quality of health services. This 
phenomenon may justify the use of objective health indicators, rather than self
reports or demand studies, in problems of resource allocation, but is not directly 
relevant to the question of disability-weights. 

What is relevant to this problem is the observation that people also tend to 
a<lapt to specific disabilities not by lowering their expectations, but through highly 
functional adaptive mechanisms. This is especially common in physical disabilities, 
with particularly impressive results in the major sensory-deprivation disabilities like 
deafness and blindness. Since this has nothing to do with "happy slaves", however, 
paternalism is even less justified in weighting such disabilities. 

But Murray confounds both of these very different forms of adaptation, with 
a third case that is not a form of adaptation at all. This involves the possibility that a 
cognitive disabled person could be perfectly satisfied with her condition, as a 
consequence of that con<lition. 26 This is probably more the exception than the rule in 
cognitive disorders, but it would in any case he a problem of cognitive capacilies, 
rather than adapted preferences. The relevant quote for this case is not from De 
Tocqueville, but from J.S. Mill, in Utilitarianism (p. 237): 

25 See Sen (1980), Dworking (1981 ), Elster ( I 983). 

26 "It would be exceedingly perverse to argue that we should not prevenl deafness simply 
because those who are deaf are able to adapt so well to their loss of hea1ing. It would be equatly 
perverse to argue against preventing cognitive impairment due to micronutrient deficiencies because 
the cognitively impaired are happy" Murray (1996), p.31 (my emphasis). As we shaH see, such 
misleading talk about total denial of treatment, when the issue is one of relative weights and trade
offs, accow1ts for a fallacy Murray repeatedly falls into, apparently misled by his own rethoric. 

II 



Jolin Seo/I i Justice in lf,,n/11, 

It is better ta be a human heing ,lissatisfied than a pig satisfied; better to be 
Socrates ,Jissatisfied than a fool satisjied. And if the fool, or the pig. is of a 
different opinion, it is because they onlv know their own side c?f the question. 

Here, at last, paternalism would indeed he justified. 

That these distinctions have important practical consequences may be 
appreciated by noting, for example, that few blind people would probably be 
prepared to trade their condition for Down Syndrome, much less accept it to be 
worse than the latter condition in a proportion of more than 6:4, as the actual DAT ,Y 
weights imply. If this is because they have managed a high degree of adaptation to 
their condition, so much the better. This functional capacity is certainly not a reason 
to ignore their preferences. lf anything, it is a good reason to doubt precise 
comparative judgements of those who have not themselves experienced this 
condition. 
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Ill. DALYtarianism: Principles and P11mps 

The most important of Munay's explicit ethical principles is presented as two 
propositions, which may be stated more succinctly as a single invariance 
cond1tion:27 

the hurden calculated for like health outcomes should be independent of all 
non-health characteristic:s of the individual (Prop. 1 ). except age and sex 
(Prop. 2). 

This is not a new idea-in normative theory generally (as we shall see 
shortly), and in health ethics specifically. Ignoring the qualifying clause on age and 
sex,28 the principle corresponds to what Williams (1988) has ca11ed "the standard 
rule of QALYs" (p.116): 

A unit of health benefit (say 'an additional year of healthy life expectancy~ is 
to be regarded a.~ of equal value no matter who gets it. 

Williams claimed this rule "has a strong non-discriminatory cgaliLarian 
flavor" (p.117). Echoing this to the word, Murray ( 1996) also claims his principle 
has "a strongly egalitarian flavor" which, he adds, "may be unappealing to those who 
are welfare maximizers or those who believe in maximizing the conditions of the 
worse oft'' (p. 7). However, not only does he fail to provide any arguments in support 
of this intuition, but his interpretation of the principle as a "middle-ground" between 
the latter two reveals a serious, and rather puzzling, conceplual confusion. 

A middle-ground implies a common ground, but the positions contrasted here 
differ over two dimensions: the assumed concept of individual good or well-being
welfare vs. "conditions" --and the postulated method of inter-personal aggregation
maximization vs. max.imin. The concept of DALYs in itself, as an inter-personally 
comparable measure of the burden of disease suffered by individual persons, only 
addresses the first problem. In principle, it could be aggregated inter-personally in 
any way we like, including maximin, or more accurately given that DALYs are a 

27 Murray (1996), p 6. 

28 Beyond the above comments on age-weighting, we shall not be further concerned with 
this clause here, except to note that setting a lower maximum life-expectancy fur man than for 
woman in effect violates the concept of equality of opportunity for health to be proposed bellow, 
discriminating against man. 
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bad, minimax: minimi7.ing the DALYs of the individual or group accounting for lhe 
maximum level ofDALYs. 

Murray cannot mean, by placing the invariance principle in the "mi<ldle
ground", that it is an optimal compromise between equity and c11iciency, as he takes 
these lwo extremes to be represented among economists-human capital th~orists 
favoring the more productive (and generally rich), and income Rawlsians, like AH, 
favoring the poor. He can only mean that the principle prohibits discrimination as a 
function of income or wealth, thus favoring rich and poor alike. Calling this position 
a m•iddle ground even between the latter, narrower views, is highly misleading, since 
the principle avoids the question which separates these two positions altogether. 

More generally, failing to draw a distinction between the measure of 
individual success and the rule to aggregate such measures inter-personally, Murray 
also fails to distinguish two very different ways in which equity considerations 
might enter into the measurement of health. Bringing in income, or more generally 
differential opportunities to access health, into the measure of health, is one of them. 
Defining an aggregation rule which takes into account the inter-personal disttihution 
of this measure is another, wholly independent one. While Murray gives only the 
briefest consideration to the first of these complex questions,29hc-and with him the 
GBD Study and World Bank (1993}--fails to address the issue of justice in health 
altogether. 

I can only think of two possible explanations for this rather major lapse. The 
first is that it was simply taken for granted that since: 1) DAL Ys measure bad health 
outcomes, and 2) bad health outcomes must be minimized in the aggregate, this 
entails 3) minimizing the total sum of DAL Ys inter-personally. The second is that 
the invariance principle was taken to imply 3. Both inferences are wrong. 

The first is wrong in both of its steps. 3 does not follow from 2 because, as 
we have already noted, we can aggregate DALY s through many other possible 
social choice rules than total-sum minimization. like minimax. And 2 does not 
follow from 1 because DAL Ys could serve as a measure of a person's burden of 
disease even if we fail to apply any aggregative SWF at all. This would happen, in 
particular, if we adopt a deonLologica/ approach to the evaluation of health 
interventions, instead of a consequentialist one. For example, doctors could be 
committed to a professional ethic which makes it their duty to act always to prevent, 
in every patient they !real, as much loss of healthy life-years as they can, even if by 

29 Murray (1996) devotes 2.5 out of the 98 pages of his article to this issue (pp 61-63). 
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failing to do so on one occasion lhey could provide a higher sum of healthy Jife~ 
years overalt.·10 

Secondly, the invariance principle is compatible with both of the noted 
alternatives to minimizing DALYs. Minimaximizing DAL Ys- in contra!Sl lo 
minimizing DAL Ys for the worst-off identified in terms of some other dimension, as 
Murray considers-uses no more infonnation in estimating the burden of disease 
than DALY-information. This would also be true of a deontological DALY-ethic. 
Indeed, both of these rules have an informational advantage over minimizing 
DAL Ys. While the latter requires a cardinal inter-personally comparable health
measure, minimax only requires ordinal (comparable) health-information, and the 
dcontological ethic doesn't require an inter-personally comparable measure at all
since it prohibits inter-personal health trade-offs of any kind-though it still requires 
an intra-personal (ordinal) measure to identify the best cure for each patient. 

So why did Murray take it for granted that the invariance principle rules out 
all other possible solutions to the health-aggregation problem but total sum 
minimization? I think this may be explained through the implicit assumption or a 
further principle. This states that the relevant time-unit of health hencfit is a year. 
Though this may seem too obvious in the context of QAL Y s and DALY s to require 
explicitly statement, the relevant unit could in principle extend to the whole of a 
person's lifo. The difference is critical. In the latter case, the (unqualified) invaiiancc 
principle would entail valuing whole healthy life units equally for all. This would be 
consistent with the noted deontological conception, as it would not allow inter
personal life-yeartradc-offs: everybody would be treated, in effect, as if they had an 
inviolahle righl to a healthy life. Of more practical interest for health policy-making 
purposes, we could, as we shall suggest bellow (sections 4 and 5), define a more 
limited unit of a minimum healthy life. Applying Lhe invariance principle at this 
level, and defining the minimum health line in DALY space, would entail DALY -
minimax. By contrast, with a yearly health unit, as with the util unit in utilitarianism, 
treating "like as like" at the level of these intra-personal units rather than of persons' 
lives, means in effect, as Rawls noted many years ago for the utilitarian case, 
treating persons as containers of these units--and thus contrary to the Kantian 
dictum, as means ralher than ends in themselves--ignoring the location of lhe units 
between these containers as part of the "non-health characteristic of the individual" 

10 This could happen, for example, if the available quantity of a given drug could prevent IO 
DALY s for each of three patients, but 40 DALY s if concentratetl in only one of them. Oconto logical 
doctors would trt:11.t the three if they all m11.dc a demand 011 their services (for this reason, rather than 
on consequentialisL equity considerations), while a DALY-minimi'.l.ing health agency would treat the 
one. 
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the invariance principle renders morally irrelevant. Applied at the level of this unit, 
then, the invariance principle implies inter-personal DALY minimizalion. 

Tn the absence of actual arguments to support of the invariance principle, 
Murray provides a single simple example, or thought experimenl, which is meant Lo 
work as what philosophers cal I an "intuition pump". Since this turns out to rely on 
largely irrelevant intuitions for Lhe purpose at hand, however, we present a fu1thcr 
series of examples designed to bring out some of the issues we have discussed 
above. 

t.xample 1: tragic choicel·. 

A scarce, non-divisible resource can on(v he used to save the life of one of two 
patients who are identical except that one is rich and the other poor. 31 

Examples of this kind are irrelevant to the present issue for at least three 
reasons. First, they appeal to intuitions from professional medical ethics in a 
deontological tradition, as described above: 32 intentionally failing to save either of 
the patient's lives would violate the ohligation to life itself, so the doctor should 
throw a coin instead. Dut even if we agreed with this ethic as a professional code or 
behavior for doctors-and this, of course, is controversial-it can hardly be relevant 
in supporting a measure of ill-heaith as the basic currency for a consequentialisl 
approach to resource-allocation, as DAL Ys are meant to be. 

Secondly, the principal objective of DAL Ys is not to determine whom 
doctors should save in life-or-death, take-it-or-leave-it emergency situations, where 
by definition no trade-offs are possible, but how health authorities should allocale 
scarce hut divisible resources as a function of life-health trade-offs. Such trade-offs 
arc of course the main motivation for the whole QAL Y enterprise. 

31 "Imagine a situation when: two patients arrive nt an emergency room botl1 .in coma from 
meningitis, hut there is only enough anibiotics to treat one of them. The two patients arc totally 
identical in every respect, except that one 1s rich and the olher is poor .... [ argue lhrough the 
restrictt:d information proposition that we should be completely indifferent between one over the 
other." (Murray 1996, p. 6). 

n This is recognized and interpreted as a positive aspect of the invariance principle by 
Williams ( L 988, p. 117): "It seems prima Jacie very close to the official medical ethic when it comes 
Lo dealing with people". 
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Finally, Murray's apparent he\ief to the contrary,33 il seems improbable that 
anybody would argue that the intrinsic value we attach to a. person's life-years, as 
such, should depend on her level of income. It is obvious, on the other hand, that 
income is an important determinant of the opportunity to access health outcomes, 
especially so in poor or middle-income countries with limited and badly distributed 
public health systems. To address this issue requires another example. 

Example 2: opportunity co~·ts. 

As Ex. l, hut suppose now the resource can also be obtained from another source, at 
a price on()' the rich can afford.H 

Nole that ignoring income here would entail indiffcnmce between the two 
patients' dramatically asymmetric opportunity costs--lhe cost of private treatment, 
for the one, vs. his life, for the other. 

Both of these examples are unnecessarily restrictive in postulating patients 
i<lentical in all respects, other than income. To test the principle as applied in the 
justification of DA LY s, it would be sufficient to postulate patients identical in terms 
of expected health-outcomes, and more specifically, DAL Ys. 

l:!.xample 3: your life for my health. 

A scarce, non-divisible resource can only he given to one of two patients who would 
benefit idemically in terms of DA l,Ys, but in different forms: the first would gain jive 
more years of healthy life (and othenvise die immediate~y), the second would gain 
ten more years of disabi/ityfree life (and othenvise die in ten, disabled years). 

While it seems reasonable to assume that people can, and often do, choose a 
shorter healthy life over a longer unhealthy one-though of course they may just as 
ollen opt for a short llllhealthy life over a longer healthy one, for the benefit of their 
other consumption priorities-such choices seem much more difficult to accept 
when the life-health trade-offs involve different persons. Imagine the example tu 

33 "The death of a poor 40 year-old, according to (Anand and Hanson 1997J, is worse than 
the death of a rich 40 yi:ar-old." (Murray 1996, p.7). As we saw above (see note 16), Anand and 
Hamon also confuse intrinsic and instnunental valuations of life when they propose their "principle 
uf universalism of life claims" against age-weighting. 

14 Imagine Murray's original situation with two adjoining emergency rooms, one of them 
private and thus accessible only to lhl! rich individual (with i:nough antibiotics to treat her for a price 
she can afford), the other public and acl!cssihle to both. 
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involve two similarly aged paticnls facing, in the absence of treatment, immediate 
death, and a further ten years of life in a blinded state, respectively. Given the high 
disability-weight DAL Ys assign to blindness (0.64), moreover, the latter could v1;:ry 
well be favored for treatment by a DALY-minimizing agency, even, as we have 
seen, if he is by now so well adapted to his condition that he subjectively values his 
disabled life-years as much as most healthy people value theirs. 

t."xample 4: one person's life, many persons' life-years. 

A scarce resource can be used to prevent the premature death of someone al 30, in a 
population with an 80-year life expectancy, or the loss of a single year of life for 50 
different 30 year-olds. 

Since the invariance principle excludes the ·•tocation" of DAL Ys between 
persons from the information-set of DALYs, the measurt! (ignoring age-weighting 
and time-discounting) is not sensitive to the difference hetwecn a major part of a 
single life, and marginal parts of many lives. 

Example 5:/airness in disability adjusted lives (DAl~s). 

A scarce, non-divisible resource can only be given to one of two patients identical in 
present health-state and future health-prospects, but with sha1ply contrasting prior 
medical histories: one has had a perfectly healthy life up to this point, while the 
other has had a severe~y disabled one. 35 

Given that the invariance principle is only stated in terms of expected health 
outcomes, favoring the second patient over the: first on grounds of fairness to 
compensate her for past suffering/shorter life would not be possible on the basis of 
DALYs. 

Example 6: individual responsibility. 

A scarce, non-divisible resource can onZv be given to one of two patients identical in 
present and past health-states, as well as future health-prospects, but one of them 
hrought about his current condition on himself through voluntary actions . .fi.dly 

35 Equivalently, suppose two patients offer identical health prospects, but one has had a long 
life, while the other is still young. For example, suppose the first is 60 years old but comparativelly 
healthy and the. second 20 years but sutliciently less healthy that the n:source could prevent lhc loss 
uf equivalent amounts of DALYs for either of them, talcing into account age-weighting and 
discounting. 
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informed about their expected health consequences, while the other's condition was 
caused by involuntary characteristics (including involuntary lack of information) ur 
bad luck. 

Given that the invariance principle is only stated in terms of expected health 
outcomes, favoring the second patient over the first on grounds of responsibility for 
voluntary actions, would not be possible on the basis of DALYs. To take a wdl
knov.m example due to Sen, a DALY-minimizer must give equal resource priority to 
two equally undernourished patients, even if one fasted voluntarily for religious, 
political, or economic benefit (fully aware of the health implications), while the 
other is the victim of economic entitlement failures beyond her conlrol in a famine 
situation. Perhaps of more practical relevance, a DALY -minimizing international 
agency would have to be indifferent in allocating funds between diseases associated 
with voluntary, high-consumption decisions (e.g. heart attacks), and diseases 
associated with involuntary, low-consumption conditions (e.g. malnutrition), if the 
DALY/$ counts happened to coincide (see section 6). 

The arguments and examples reviewed above show lhat the invariance 
principle underlying DALY s has unduly restrictive implications for the information 
admissible in the measurement of aggrcgale (ill-) health. Most rdevantly for the 
purposes of this paper, the measure fails to take inlo account-and irnleed 
distinguish-three different fom,s of equity in health: 

a) in (yearly) health outcomes, 
b) in (life-long) health achievements, and 
c) in opportunities for access to health outcomes or achievements. 

The "strongly egalitarian flavor" claimed for the invariance principle is in 
fact just the fonnal egalitarianism implicit in all anonymous social choice rules, 
postulating simply that the interests of all matter symmetrically. 36 This is a condition 
that would seem necessary for something to count as a normative theory in the moral 
and political realms in the first place.37 While it is certainly not an empty 
condition-in addition to dictatorial rules, it is violaled, for example, by 
perfectionist theories, which would on this account count as non-moral, perhaps 

'
41 

Form.ally, the condition of anonymity in social choice the01y makes the social ordering uf 
alternatives invariant to permutations of the individual welfare measures. It is of course satisfit:J by 
maximin as wdl as utilitarianism, but violated by dictatorial social choice rules. For good surveys of 
this literature and its implications for distributive justice see Sen ( I 970) and Roemer ( 1996 ). 

37 See Dworkin (1977) and Kymlicka (1990). 
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aesthetic, nonnative theories -substantive moral and political theories take it for 
granted, and differ instead on the condition's interpretation. 

Far from being especially strong, the egalitarianism of DAL Ys lies at the 
weakesl extreme of this spectrum. Rules which are only egalitarian in the purely 
formal sense include the traditional conservative conception of formal equality of 
opportunity, or "negative" liberty and simple majority voting (one person, one vote), 
in addition to utilitarianism and DAL Ytarianism. But note an important difference 
between these ru)es. While the first two assign an equal part of the good they are 
concerned with to every individual. in the case of the latter two, equal respect 
applies only to intra-personal outcomes-utilities and DAL-years-rather than 
persons. The first two are of limited value for purposes of distributive justic.:.e 
because they are invariant to inter-personal differences in, respectively, the positive 
capacity to realize formal opportunities and liberties, and prcforence intensities as 
well as the causes underlying preference orderings (e.g. urgent needs vs. mild 
pleasures). On the other hand, their informational austerity makes them easily and 
efficiently implementable principles of social choice. In contrast, the two latter 
principles are doubly limited: their informational requirements makes them difficult 
and costly to implement, and yet their infonnational limitations combined with their 
lack of respect for persons make them, if anything, even more irrelevant for 
purposes of distributive justice than the more austere principles: after all, under both 
utilitarianism and DAL Ytarianism a majority of losers can be humped by a minority 
of winners if the gains to the latter are sufficiently large, even if the losers were 
worse-off than the winners to begin with. 

Like utilitarianism, DAL Ytarianism entails that if I happen to be better (per 
dollar) by genetic constitution or exceptional past access to health-care facilities at 
reducing (my) DALY s than you are, a DALY -minimizing agency should allocate 
more resources to me than to you, even if your lower efficiency is due to a long pasl 
history of unattended ill-health, and I have already achieved many more healthy life 
years than you have. And this applies lo countries or regions, as well as persons: 
those with better developed health systems could well be assigned more health aid 
under this rule than those who still need lo develop effective health institutions, or 
whose comparable capacities are limited by more intractable geographical or 
climatic conditions. 

Taking now a more propositive stance, there are two possible ways to go 
beyond DAL Ytarianism in the distribution of health resources: dropping the inter
personal DALY-sum aggregation rule, and dropping (or enriching) the DALY 
measure itself. The first dccision-node--the aggregation problem-allows the 
introduction of (substantive) egalitarianism in the distribution of health-outcomes~ 
the second-the currency problem-allows the introduction of opportunities for 
health-outcomes as the relevant currency for distributive justice in health. Jointly, 
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1h~se moves entail equal opportunity of health. The following section explor~s this 
concept. 
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JV. Equal Opportunity of Health 

Following Rawls (1971) in political philosophy, and the infonnational (utilitarian) 
generalization of social choice theory in economics (pioneered by Sen 1970), the last 
thirty years have witnessed a major revival in the theory of distributive justice, 
which ha<l shown little conceptual innovation since classical utilitarianism. Giv~n 
that the DALYtarian project in health evaluation appears to have missed these post
Rawlsian developments altogether, and I will apply them to the problem of equitable 
health evaluation, a brief summary may nol be out of place here. 

Although the philosophical and economic literatures have borrowed much 
from each other, they sti 11 offer very different perspectives on distlibutive j ustice. 1

~ 

Of the two general problems that the Rawlsian critique of utilitarianism opened up
the aggregation and currency problems forn1al social choice theory has been 
concerned exclusively with the former. In lhe late 70's and early S0's, just as 
economists began to axiomatize lhe full ( equity-efficiency) spectrum of possible 
preference-aggregation rules, from maximizing the total sum to maximin, polillcal 
philosophers began to take the idea of (substantive) egalitarianism for granted as the 
rul~vant aggregative basis for distributive justice, turning instead to the currency 
problem-equality of what? 

The central issue here involves finding the relevant partition between 
those characteristics of individuals which should be taken into account and those 
which should be ignored for purposes of distributive justice, Laking into account 
individual responsibility. The basic egalitarian invariance principle is that justice 
should compensate individuals for dij)erential characteristics beyond their control. 
but not for those that are voluntarily determined. 

A useful point of reference to start with is equality nf welfare, which 
compensates for all possible characteristics, not only involuntary ones like socio
economic position and (inborn) talents, but also voluntary ones like effort (including 
ambition and risk-taking), and cultivated expensive tastes. Conversely, it fails to 
compensate individuals who (involuntarily) develop "cheap" tastes, achieving 
average we! fare levels despite low levels of resources hy lowering their expectations 
to match lheir ( chronic) poverty. 

Given these limitations, Rawls "difference principle" proposed equality 
(more precisely, maximin) of extemal, alienable resources, like income or wealth, 

38 Sec Roemer (1996), for a comprehensive survey ofbolh, from an economist's perspective. 
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which together with other, more basic goo<ls, Rawls called pr;mary goods. While 
this lakes care of voluntary and involuntary differences in tastes, it still fails to take 
into account differences in effort. lt also fails to take into account handicaps, and 
more generally differences in lhe capacities of individuals to transform resources 
into welfare. Responding to the latter failure, Stm (1980) proposed the concept of 
capabilities, as a level of functional success intermediate between resources and 
welfare. Responding to the former failure, Dworkin (1979) redefined the idea uf 
equality of resources, including (involuntarily generated/ internal or inalienable 
resources talents and capabilities-hut excluding effort.3 Note that if we take the 
idea of internal resources to its logical limit, including the capacity for effort itself as 
a resource, (generalized) equality of resources converges into equality of welfare 
(Roemer 1985). The current debate is centered on the cut between choice and 
circumstances which best satisfies the responsibility invariance principle, and the 
relevant definition of the concept of "midfare". 40 

Following the original Rawlsian project, these developments have been 
molivated by the problem of distributive justice "globally" conceived, bul they can 
of course also be applied to "local" problems of distributive justice, defined in 
~pecific domains like health.41 Indeed, given the present state of the art, probkms of 
local justice could well offer the most fertile research frontier in the theory of 
distributive justice generally. 

First, we cannot easily form relevant judgements on the relative merits of the 
axioms underlying alternative social choice rules-and thus lhe rules themselves
in their general, uninterpreted form. We have seen, for example, that aggregating the 
sum total of an objective across units may be reasonable when the measure is infant 
mortality and the unit countries, but not when we are concemed with DAL Ys and 
persons. The reason for this, in Kantian tenns, is that in the former case we use 
countries as means to minimize infant dealhs, in the latter we use persons as means 

39 To equalize inalit:m1.blc resources, Dworkin postulated the idea of an insurance scheme 
against bad luck in the original talent lottery, behind a "thin" veil of ignorance where we know our 
preferences but not our resource position (including talents), in contrast to Rawls' "thick" veil where 
even the former information is barred. In practice, this would be implemented through the tax-rransfer 
system. But note that such imurancc can only be partial, not only because many handicaps may not 
be fully (or even partially) compensated even with infinite resources, given lechnological restrictions, 
but also for the standard inct:ntivc restrictions of optimal tax theory. 

4°For example, Arneson ( 1990) proprn;cs "equal opportunity for welfare", w]Lile Cohen 
( 1989) suggests "equal access to advantage". The terminology of "mid.fare" and "cLUn:ncy" in this 
context arc due to Cohen. 

41 On local j us lice ~cc Walzer ( 19 8 3), Elster ( 199 2 ), and Young ( 1994). 
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to 1mmm1ze loss of healthy life years. Similarly, the choice of the relevant 
currency--outcomcs, mid-fare, or resources -may depend largely on the 
distributive domain in question. Thus capabilities or resources would be more 
relevant in cases where circumstances leave comparatively little room for effort, anc.l 
outcomes where effort is detenninant. 

Finally, given the institutional complexity of modern societies, principles of 
global justice could in fact only be implemented (approximated) in such societies in 
local domains, through decentralized mechanisms. The interest of these rcsulls for 
the theory of distributive justice may thus depend on local interpretations. 

It is important to distinguish two different ways of deriving conceptions of 
justice in Local domains from global principles. Local principles may he derived 
instrumentally, as partial inputs in global conceptions of distributive justice. For 
example, Daniels ( 1998) postulates an "equal opportunity account of just1ce and 
health care", where the extent and fonns of access to health care are derived 
instrumentally, as a function of their impact on a Rawlsian account of equal 
opportunity, globally conceived.42Jn contrast, here we will be concerned with tht! 
just distribution of health as intrinsically valuable (depending only on the value of 
health itself, which as we have noted we take to be 1nstrumentally dependent on 
other goals). We arc thus not primarily concerned with the juslice o/health within a 
broader account of human functionings or primary goods, which we shall take for 
granted here, but with justice in heallh. 

We will apply to the case of health a simple formalization of equal 
opportunity recently proposed by Roemer (1998). Suppose we have a measure of 
health outcomes, like DALY s. It seems reasonable to suppose that this measure 
varies as a function of three kinds of determinants: a) circumstantial health-risk 
factors not subject to voluntary control on lhe part of patients, including genetic 
inheritance, socio-economic conditions, and environmental factors; b) individual 
efforts, including all health-affecting behavior subject to voluntary control; and c) 
health policy variables, which for simplicity we may take to he the allocation of 
health care resources. lfwe partition the population into classes of individuals facing 
identical circumstantial determinants, or types, we may represent the average health 
outcome achieved by individuals of type t, with effort e, and health care allocation 
a, as: 

h1(e, a), 

42 
" ... wt: may think about the impact on individuals' fair share of the normal opportunity 

range as a gui<lc lo the relative importance of health care needs" (Daniels 1998, p.30). 
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where we shall assume effort to be distributed, within each type, according to a 
probability density function f 1 

( e; a ). 

The problem of just health care resource allocation then is to approximate as 
much as feasible the allocation that equalizes the value of the health measure across 
types, fur each level of effort. This protects individuals from bad health outcomes 
due to factors beyond their control, but not from voluntarily determined health 
outcomes for which individuals are held responsible. 

Since we take the distribution of effort to be determined by type, we need a 
measure of degree of effort that is inter-type comparable. Taking the centile (or 
quantile, more generally) of this distributions as the relevant measure,4

J and defining 
the "indirect health function" as the average health outcome achieved by individuals 
of type l, in the & 

th effort centile, with a11ocation a , h1( & ; a), we may write lht: 
objective of Equal Opportunity of Health as follows: 

I 

Max jMin h' (c; a) ds. 
a I 

0 

Note that this implies maximin across types at each level of effort, but total 
sum maximization across effort levels. Tn the limit, when success depends only on 
circumstances this implies maximin; when only effort matters, total sum 
maximization. The latter extreme would thus be defensible in two types of cases: a) 
where outcomes are only a function of effort, orb) where circumstances, though nut 
causally irrelevant, are taken to be morally irrelevant. 

Both possibilities offer interesting interpretations of global maxnmzmg 
conceptions. Consider utilitarianism► interpreting the relevant outcome as the degree 
of success in realizing one's overall life-plan. Corresponding to the first possibility, 
it may be assumed a minimum boundlc of resources exists, such that, once this is 
available to all, all remaining differences in utility must be due to effort. Cal I a 
society that can support a welfare state large enough to guarantee this universal 
bundle, rich. Under this interpretation, maximin would be relevant to poor societies 
and utilitarianism to rich ones. 

Alternatively, corresponding to the second possibility, suppose that, like their 
realization, the formation of life-plans may be subject to circumstantial and 
voluntary determinants. Following Kant, call life-plans which have been formed free 

43 This means, for example, that all who are in the median of their respective effort 
distributions will be taken to spend equivalent degrees of effort, though actual levels of effort will not 
coincide. 
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from circumstantial determinants, autonomous. Again, it may he plausibly assumed 
that a minimum bundle of resources exists which is necessary for any (human) 
individual to be ahle to fo1m autonomous life-plans, whether or not such plans are 
actually so formed, and eventually pursued. It is obvious that there arc minimum 
levels of human functioning bellow which the only life-plans conceivable, let alone 
realizable, arc ones narrowly centered on the achievement of these levels. We may 
postulate a similar rule-differentiation between poor and rich societies as in the first 
interpretation, but the minimum bundle is of course here a more modest one. Thus. 
paradoxically, this Kantian interpretation may offor both the most credible and the 
most realistic interpretation of equal opportunity in utility space. 

Consider now health. lf we were concerned with deriving the justice of 
health within a global utilitarian conception, and assuming health outcomes to bl'. 
strongly determined by involuntary circumstances, in comparison to success in 
broader personal life-goals (or utility), maximin would on this account be defensible 
in the space of health. But considering health in itself, lht: implications are more 
complex. 

Note first that health outcomes can face similar limitations as a measure for 
justice in health as utility does as a measure for global justice. With an open-ended 
definition of health as adopted by WHO (sect. 1), we may have problems of cheap 
and expensive health needs, similar to the problems of cheap and expensive tastes 
noted above. Conversely, as wc have already seen, some chronically disabled may 
perceive themselves to be quite able under conditions which the more fortunate 
would consider severely disabling. On the other, some uf the latter may come to 
regard themselves as severely disabled because they have developed extravagant 
health-needs, in their pursuit of "a slate uf complete physical, mental and social 
well-being11

• 

But obviously health, unlike utility, may also be conceived more nanowly, 
and is indeed most commonly so conceived. In particular, it may be defined as a sel 
of limiled, well-defined physical, mental and social functionings, in line with Sen's 
concept of capabilities. This would imply a minimum bundle of health care 
resources, and we can as above postulate health functioning minimax in (health) 
poor societies, and health outcome maximization in (health) rich societies, on the 
basis of the prevalence of circumstantial vs. voluntary health risk factors. 

The issue of individual responsibility is central to global theories not only 
because of the problem of expensive tastes, but also because individuals can differ in 
their productive efforts. There are clearly many important health-risks where 
individual effort is critical to the production of health, notably in the case of injuries, 
substance ahuse, physical inactivity, and unsafe sex. But there is a third way in 
which choice is relevant to health outcomes, which does not apply to the global case, 
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precisely by the assumption of globality. Individuals may fail to produce health 
because they choose, fully informed of the health-risks, to pursue other goals. 

Individual responsibility does not seem to be a relevant issue at all in 
traditional medical ethics, nor in most public health systems. The underlying reason 
for this may be that health is conceived to be such a basic good (right) that either 
individual responsibility pales into normative insignificance, or differences in effort 
are ultimately taken to be involuntary. But this intuition seems to be no more 
justifiable here than in the global case: it seems prima Jacie unfair to take health care 
resources away from those who have made efforts to achieve their current health 
condition to those who have decided, in fu)] consciousness of the consequences, to 
neglect their health in favor of other, more valued objectives. 

But·what would be the practical implications of this distinction, given that 
we can rarely observe effort. A broad but important implication would be a bias in 
favor of preventive over curative interventions, to the extent that the fom1er address 
opportunities for health, independently of effort, while the latter will tend 
(statistica11y) to benefit more those who invest less effort, as long as the probability 
of the incidence of the affection in question is monotonic in effort. Preventive 
interventions may of course be, and generally is, favored over curative ones on cost
effective grounds, using a measure of aggregate health outcomes, like DAL Ys, as 
the objective function. The point here is that equality of opportunities in health 
would imply favoring a preventive intervention over a curative one even when these 
happened to be equally cost-effective in terms ofDALYs. 

Secondly, note that to make the above framework operational we only need 
to estimate the effort quantile in which individuals fall. Given that, by assumption, 
we have already bracketed all circumstantial determinants in the type-partition, and 
assuming that health outcomes are monotonic in effort, effort quantiles must 
correspond to health outcome quantiles, as measured, for example, by DAL Ys. So to 
estimate the degree of equality in opportunities for health we only need to compare 
inter-type (circumstantial) with intra-type (voluntary) variations in observed health 
outcomes. 

Though it is thus possible to estimate both, a measure of equal opportunity 
for health, and the level and allocation of health care resources which would be 
necessary to implement this objective, health care reforms on this scale are not likely 
to be a practical possibility. This is clearly the case globally, as well as in many 
developing countries, where the distribution of hea]th opportunities is not just 
inequitable, but inversely related to the distribution of health needs (see below, 
section 6). The next section considers a more pragmatic policy target for this 
context. 
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V. Rea/ti, Poverty 

We have emphasized in the previous sections the slructural similaiity 
between the objective of minimizing aggregate DALYs and utilitarianism. 
Interpreting DALYs as a descriptive measure of aggregate health, the comparison 
with the most common measure of aggregate economic activity becomes more 
relevant. GNP provides a measure of the aggregate yearly economic product or a 
nation, jusl as the national hurde,1 of disease (NBD) provides an (inverse) measure 
of the aggregate yearly health product of a nation. And just as GNP is a poor 
measure of the economic welfare of a society because it ignores the distribution of 
income, NBD is, as we have seen, a poor measure of social welfare in the domain of 
health because it ignores the distribution of health. Though it would be quite 
possible to revise the traditional GNP measure to make it sensitive to distributional 
information (Sen 1976a), thus maintaining a single aggregate mcasun: for 
descriptive and prescriptive purposes, it is interesting that the theory and practice of 
aggregate economic measurement has opted instead for developing and using 
additional, distributive measures of inequalily, polarization. and poverty. This 
plurality of measures-each specifically designed for its intended specialized 
application-is, I believe, an example which should be followed in aggregate health 
measurement. Here we shall propose a measure of health poverty. 

The measurement of poverty generally requires the definition of a) a relevant 
dimension of achievement, b) a minimum level, or "poverty line", specified in this 
dimension, and c) a function to aggregate the levels of achievement of those who fall 
bellow this line. The first two issues-together known as the "identification 
problem"-are generally resolved with income as the relevant dimension and the 
cost of a minimum consumption basket ( often defined in reforence lo minimum 
nutrition requirements), as the poverty line. Most of the recent literature on poverty 
measures has focused on the third issue-the "aggregation problcm"-and in 
parlicular, following Sen's (1976b) pioneering work, on distribution-sensitive 
solutions to the problem.44 

But consider first the identification problem for the case of health. An 
obvious possibility would be to take an index of health outcome, like DAL Ys, and 
define a minimum level of this index as the poverty line. Indeed, since DALYs 
measure deprivation in the space of health relative to a norm, the measure itself can 
be interpreted as a health poverty measure with the poverty line set at 80 (82.5) 
years of healthy life for a man (woman). This choice of line is arbitrary in some 

44See Zheng (1997) for a comprehensive survey. 
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respects which shall not concern us here, but its main limitation as a health poverty 
line is of course that it represents a maximum nonn of health achievement, rather 
than a minimum. This would be like estimating global income deprivation by taking 
as the poverty line the highest national income per capita level in the world. 

On th~ other hand, note that even if we are concerned with poverty in 
outcomes, like incomes or DALYs, the line in this space must generally be grounded 
on a non-outcome space, like rights or opportunities. For example, the income 
poverty line is sometimes interpreted as a level of consumption that must be 
guaranteed to all as a matter of right (Atkinson 1987). The ambitious reference nonn 
used in the definition of DALY s may be similarly interpreted as a universal right to 
a full, healthy life span, taking the maximum national average life expectancy as an 
estimate of current technological possibilities. More commonly, and plausibly, as we 
have already noted, the income poverty line is derived with reference to basic 
functionings or capabililies, from nutrition to a broad capacity to function in society. 
This is consistent with the partition between basic and non-basic health needs we 
have obtained from Lhe idea of equality of opportunity in the previous section, as the 
minimum conditions required to form and pursue autonomous life-plans. Rather than 
trying to determine what these conditions might be in the case of health, it may he 
more practical to borrow from DALYs the idea of estimating the reference point on 
the basis of current technological possibilities. Instead of the mciximum level of 
average health achievement, however, we suggest focusing on a minimum level of 
universal health opportunities. What is intolerable, after all, is not that everybody in 
the world today cannot expect to live 80 (82.5) healthy years, but that many millions 
of people are still dying from easily preventable causes, lacking access to hasic 
health opportunities which have long been universal or near-universal in the rest u[ 
the world.45 

Consider now the aggregation problem. Suppose we have a measure of 
health outcomes or opportunities, and a. minimum level, or poverty line z, defined in 
this space. We will use .. poor" and "non-poor" here to refer to health poverty, rather 
than economic poverty. We can represent the distribution of health, thus measured, 
by a non-decreasingly ordered vector of individual health levels, x=(x,, X2, ... Xn), 

where x I s; x2 s;, . .. s; Xn. A health poverty mea.o;ure can then be defined as a function 

4
) "If death rates among children in poor countries were reduced to those prevailing in rich 

countries, 11 million fewer children would die each ye1u ... In addition, every year 7 million aduhs die 
of conditions that could be inexpensively prevented ur cured ... Maternal mortality ratios arc. on 
average, thirty times as high in developing countries as in high-income countries." World B1mk 
( 1993, p. l ). Thus, since the publication of that estimate more than 85 million died in the world from 
lack of basic, cheaply available health opportunities. 
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of this vector, and the health poverty line: P(x; z). We may postulate the following 
normative axioms to restrict the structure of H: 

.Focus: P(x; z) = P(y; z) whenever x is obtained from y by an incremenl to a non
poor person. 

This means simply that the measure of health poverty should be indifferent 
to the distribution of health among the non-poor, thus codifying the idea of assigning 
ahimlute priority to universal access to basic health. 

A11onymity: P(x; z) = P(y; z) whenever x is obtained from y by a pe1mutation of 
health levels between persons. 

This is equivalent, as noted before, to Murray's invariance principle. 

Monotonicity: P(x; z) > P(y; z) whenever xis obtained from y by a reduction in the 
health level of a poor person. 

This simply says that health poverty should increase when, other things 
being equal, the health level of a poor person diminishes. 

Trans.fer: P(x; z) < P(y; z) whenever x is oblained from y by a progressive transfer 
of health with at least the recipient being poor, where a .. progressive transfer" means 
a reduction in health level for a richer person compensated by an equivalent 
increment in the health level of a poorer person. 

This says that an equalizing health transfer to the poor should decrease health 
poverty, and represents the minimal equity axiom necessary to make a measure 
di stributi vc•sensi ti vi ty. 

Transfer Sensitivity: P(x; z) > P(x'; z) whenever x and x' arc obtained from y by 
transferring health y (>O) from y; to YJ, and from Yk to y1, respectively, with Yi - y, = 
Y1 - Yk > Y , Yk > y;, and YI< z. 

This says that, other things being equal, the measure of health poverty should 
be more (negatively) sensitive to (regressive) health transfers at the lower end of the 
health distribution within lhe poor. 
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Decomposability: For x - (x', x"), with n(x) '""' n(x') + n(x"), where n(x) is the 
population size corresponding to x, 

n(x') n(x") 
P(x; z) = - - P(x'; z) 1- ----- -- P(x"; z). 

n(x) n(x) 

This requires the overall health poverty measure to be decomposable into the 
poverty of subgroups with different characteristics (geographic, socio•economic, 
epidemiological, etc.), allowing the design of a decentralized strategy of health 
provision, and optimal targeting of health care resources as a function of their 
relative contribution to global health deprivation. 

The simplest and most commonly used poverty measure in the space uf 
income as well as health is the headcount ratio, 

H...:...q/n, 

where q is lhe number of the poor and n the population size. A popular example in 
the case of health is the infant mortality rate (IMR). More generally, this functional 
form is represented by measures of mortality and disease prevalence. The problem 
with such measures, of course, is that they are insensitive to the distance of the poor 
from the poverty line: a premalurely dead person (or someone affected by a given 
condition) counts equally in such measures no matter how young she died within the 
relevant mortality age line (or how long she has been ill). This measure satisfies the 
focus and anonymity axioms, hut violates the monotonicity, transfer and sensitivity 
axioms. 

The next simplest health poverty measure is the health gap ratio, 

z-x G..,. 
z 

where x is the mean health level of the poor. This represents the average intensity 
of health poverty, and is represented by YLL and QALY measures. Multiplying G 
by nz, gives us the aggregate health poverty gap. With DALYs as the relevant 
measure this would be the measure corresponding to the burden of disease. It 
satisfies monotonicity, but neither of the distributive, or transfer axioms. 
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A very general and simple class of decomposable poverty measures was 
defined by Foster, Greer and Thorbecke (1984), and is today prohahly the most 
widely used class in income poverty studies. This is defined as: 

F(u) = 1 :t( z - X; )a ' 
II i=I Z 

where a~O, is a parameter of society's degree of health poverty aversion. F(O) is H. 
F(l) is the poverty gap ratio, HG. The set of measures F( a> 1) satisfies the transfer 
axiom, and the set F((a>2) satisfies transfer sensitivity as well. At the limit, when 
a ➔ ao, F approaches maxirnin, and the aggregate health level is dictated by the 
health level of the poorest person. 

Unlike the headcount ratio, which only requires an ordinal measure of 
success, but like G, F(a> 1) requires cardinal measurability. An important advantage 
of DALYs is that they satisfy this informational condition. Except for monetarily 
quantified health resources, measures of health opportunities may not he cardinal. 
Probably the most practical approach in such cases would be to use basic health 
opportunities to estimate a true poverty line on an outcome space of minimum 
disahility adjusted life years (MINDAL Ys). The aggregate level of health pov~rty, 
or global burden of basic disease (GBBD), could then be measured by applying F(2) 
or F(3) in the space ofMlNDALYs. 
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VJ. Prioritizing Health Interventions 

We have identified the informational limitations of DAL Ytarianism as a standard for 
distributional justice in health, and we have suggested two alternative but related 
approaches based on the concepts of equal opportunity of health, and health poverty. 
We must leave the actual development and empirical cstirnalion of these measures 
for future work. To conclude, we consider briefly the practical relevance of this 
critique of DAL Ytarianism and the suggested revisionist agenda. For this purpose, 
we contrast Lhe implications of DALYs for cost-effectiveness analysis of health 
interventions, and specifically for the definition of an essential public health 
packal{e-which we may lake to represent the DALY approach to basic health 
opportunities with an alternative cost-effectiveness approach based on the 
suggested alternatives. 

DALY s arc used to define an "essential public ht:alth package" for 
developing countries in World Bank (1993). The method is developed in more detail 
and applied to the case of Mexico in Bobadilla et al (1994). lt involves two steps: 
first, identifying the most significant conditions or risk-factors in terms of their 
weight in the overall DALY burden of disease; secondly, identifying the most cost
effective interventions for these conditions in terms of DAL Ys saved per dollar. 
Assuming precise cut-off points for both of these identification problems, a list of 
significant interventions ordered by relative cost-efficiency can be obtained. 

We can identify three gem:ral difficultie.s which are unresolved by this 
approach: a) justifying the relevant cut-off points, b) justifying the appropriate trade
off between significance and cost-e11cctivencss, and most importantly in the present 
context, c) the identification of urgent health priorities without consideration of 
distributive information on heallh opportunities and outcomes, given that both the 
identification of significant conditions, and the prioritization of cost-effective 
intervenlions within these conditions, are in this approach derived from aggregate 
DALY measures. 

Given these limitations, we suggest an alternative, more direct approach to 
the prioritizing of health interventioni:i, based on the proposals put forward in the last 
two sections. Very broadly, this would involve: first, using the measure of equality 
of opportunity in health to distinguish between basic and non-basic opportunities; 
secondly. using the set of basic oppmtunitief; to define a health pove11y line in health 
outcomes; thirdly, applying a decumposable, distributive-sensitive health poverty 
measure in this space to prioritize the health needs to be addressed; and finally, and 
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only at this point, using cost-effectiveness analysis to order interventions within 
these priority classes. 

To illustrate the practical implications of the two approaches, consider a 
middle-income region which can be a middle-income country or the world as a 
whole, in the middle of a process of epidemiological transition, where lower 
respiratory infections, diarrhoeal diseases, perinatal conditions and nulritional 
deficiencies still account for a substantial part of the burden of disease, hut 
conditions like ischaemic heart disease and cerebrovascular disease have already 
emerged as significant threats. As commonly interpreted, the epidemiological 
transition is associated with a process of demographic transition involving declining 
mortality and-with a substantial time gap-in the more recent transitions fertility 
rates, associated in turn with broadly based economic growth and technological and 
institutional advances in basic health care (massive immunization programs, 
universal health services, etc.). Under these conditions, DALY cost-effectiveness 
would in all likelihood recommend extending the coverage of basic health care 
services until the lransition is so well advanced that the health conditions associated 
with poverty become sufficiently insignificant for non-basic interventions to become 
cost-effective. In economic terms, in this scenario the epidemiological transition 
would be achieved equitably> through a transition from the extensive to the intensive 
margin in the production of health only when the former is exhausted, where the 
extensive margin involves increments in aggregate health achieved by extending the 
coverage of basic health opportunities, while the intensive margin involves 
extending health opportunities beyond the basic level. Given these probable 
equitable implications, the fact that in the DALY approach they would be 
recommended for the wrong reasons may be of little practical impo1tance. 

But now suppose that neither economic growth, nor health care services are 
broadly distributed in the population, but both arc concentrated in a (urban/northern) 
sector of the population, as is the case today both within many developing countries, 
especially in Latin America and Africa, and globally, between developed and 
developing regions. To illustrate this scenario more concretely, consider the share of 
Sub-Saharan Africa in world health outcomes and opportunities in 1990:46 

46 Data on DALYs are from Murray and Lopez (1996a); on the WHO budget, from Roemer 
(1993); and on the other variables from World Hank (1993). The latter data exclude South-Africa. 
which accounts for a small share of the regions DAL Ys but a disproportionate share of its econonuc 
resources. 
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Table 1 

Measures of Health Outcomes and 
Opportuniti~s 

DALY 
DALY Group T 
Health Aid 
Regionalized WHO Budget for Africa 
GNP* 
Doctors* 
Health Expenditure + Aid* 
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SSA as% of 
the World (1990) 

21.49 
32.83 
38.46 
26.57 
0.81 
0.55 
0.45 

Note that SSA accounts for a fifth of the GBD in DALYs from all sources, 
but a third in "'extensive", cheaply preventable DALYs caused by communicable, 
maternal, perinatal, and nutritional conditions. Given that this group of conditions as 
a whole is intensive in early deaths in relation to the rest, and should thus accounl 
for the bulk of the total DALY count for the region, the distributional difference 
between the two outcome indicators, and the implied policy implications, is quilt: 
important. Note that if international aid resources were budgeted regionally in 
proportion to the regional share in the GBD,47 total DALYs would recommend 
reducing both WHO's SSA budget and total health aid allocated to SSA from 
current (1990) levels. Note finally the extent of the gap between health needs and 
health opportunities in the region, as reflected by the region's share in current and 
(human) capital resources, especially, despite the concentration of aid in the region, 
health care resources. 

In this world, the structure and speed of the epi<l~miological transition is a 
function not only of aggregate economic, technologic and demographic trends, hut 
also of the distribution of lhese lrends. In particular, in comparison to the first, 
counterfactual scenario, the epidemiological transition must proceed more slowly 
and inequitably, with the bulk of productive health investments concentrated at the 
intensive rather than the extensive margin. 

This seen ari o corresponds to what Bo badi II a et al. ( 1 993) cal I the 
"protracted-polarized model" of epidemiological transition, differentiated from the 
more traditional model by a) an "overlap of eras", where the incidence of infectiou~ 
diseases remains high while non-communicable diseases arc on the increase, b) 

47This would be a reasonable descentralized allocation strategy, leaving cost-effectiveues:s 
t:onsidcralions fur the sclet:tion of proyects wilhin each regional budget. Parl of WHO's budget, for 
example, is thus regiunaly allm:aled, though nul, as far as I know, using GBD share:.. 
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"epidemiologic polarization", a widening of the gap in health status between poor 
and rich populations, and c) a "counter-transition", the reemergence of previously 
controlled epidemic diseases. What is most relevant about this state of the world for 
our present purposes, is that populations suffering from conditions associated with 
the two extremes of the epidemiological transition, or the extensive and intensive 
margins, must compete frontally for scarce health care resources. 

Now, given the prevailing inequities in health outcomes and, most extremely, 
opportunities, it would seem obvious that health policy should be aimed at 
compensating, however marginally, rather than adding to, these gaps. As Bobadilla 
et al. ( 1993) note, however, "important segments of the health-planning 
conununity-both at the national and international levels-have themselves become 
polarized in two bands", and one of them actually "see in the rising prevalence of 
chronic ailments and injuries the need for a shift in priorities". Indeed, the authors 
themselves reluctantly agree that "the complex reality of many countries means that 
there is no alternative but to address the pre-transitional and the post-transilional 
problems simultaneously". But restrictions cannot become objectives. It is critical to 
distinguish between the norms used to define health priorities, and "the complex 
reality" constraining their application. A nonn which would itself recommend 
adding to the prevailing health opportunity gap would appear to be in the extrcmt! 
p~rverse. In fact, DAL Ytarianism comes dangerously close: to this, and as such 
represents perhaps the besl foundation those favoring a shift in priorities to post
transitional conditions could have found. 

First, note that given equal costs, pre•transition conditions would compete on 
equal footing with conditions associated with the intensive margin, DAL Ys saved at 
any point in the epidemiological spectrum counting equally. 

Secondly, given equally efficient techno]ogies, the current concentration of 
complementary economic and health resources on post-transitional conditions 
implies that marginal DALY productivity must be higher here than in pre
transitional conditions. 

Finally, given the parallel concentration of the bulk of health R&D resources 
on post-transitional conditions, future technological innovation must be expected to 
favor the latter, so that even if currently available technology for interventions for 
pre-transitional conditions is generally more efficient per DALY saved than 
technology for post-transitional interventions, the trend is against it. 

In short, we need to prioritize basic health opportunities 011 principle. 
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