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Abstract

Medical resource allocation is a controversial topic, because in the end it prioritises some peoples’ medical problems over
those of others. This is less controversial when there is a clear clinical reason for such a prioritisation, but when such a rea-
son is not available people might perceive it as deeming certain individuals more important than others. This article looks
at the role of social utility in medical resource allocation, in a situation where the clinical outcome would be identical if
either person received the treatment. This situation is explored with a focus on the United Kingdom, but its conclusions have
wider applications to any system where healthcare is tax-payer funded. The article proposes an experience adjusted life years

system, and discusses its strengths and weaknesses.
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Introduction

This work examines the issue of medical resource allocation
to patients in a clinically identical state. It introduces the
concept of medical resource allocation and the controversies
associated with such allocations, especially those related to
the age of the patient. It also scrutinises the concept of qual-
ity adjusted life years (QALY) and introduces the concept of
experience adjusted life years (EALY). The rest of the work
examines the use of EALY under different circumstances,
highlighting its strengths and weaknesses.

This work is based primarily on the situation present
in the United Kingdom (UK): values held by the National
Health Service (NHS) and the National Institute for Health
and Care Excellence (NICE), as well as other commentaries
on British societal values. For a wider discussion on Euro-
pean health care resource allocation, as well as on how it
contrasts with the situation in the UK and the USA (see e.g.:
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Jakubowski and Busse 1998; Hurst et al. 2007; Teutsch and
Rechel 2012; Nagy 2015).

Though EALY is, in essence, a utilitarian concept, it is
not the aim of this paper to promote such a mode of bioeth-
ical reasoning. Rather, it aims to show the possible uses
of such a system and the downfalls associated with it. In
making that point, this paper hopes to encourage decision-
makers to critically re-evaluate how they manage medical
resources, especially in emergency situations, and provide
a tool for such decision making.

Medical resource allocation

Medical resource allocation is a two-tier problem (Luchetti
2013). The macro scale is managed by politicians and high-
level managers deciding which hospitals and wards are given
what resources. The micro-scale is where clinicians decide
which patients can receive what treatments. There are lim-
its on medical resources (Maynard 1996; Hurst et al. 2007,
Neuberger 2012; Luchetti 2013), be they therapeutic agents,
diagnostic equipment, bed space or clinician time. Though
the allocation of such resources could be random/via a lot-
tery (Childress 1970), such a stance is wasteful, as some
patients might benefit from them more than others (Persad
et al. 2009; Neuberger 2012). Both tiers face similar diffi-
culties: to be fair, just and efficient, and how to define these
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parameters. It is doubtful that calculating patient benefit in
a way that would gain widespread acceptance, without sub-
jectivity or ambiguity, is possible (ATS Bioethics Task Force
1997), or that fairness can be achieved without sacrificing
efficiency (Maynard 1996).

In emergency cases allocating resources efficiently can
mean the difference between life and death. To this end,
various forms of triage have been developed. These vary
from protocols categorising people into tiers during mass
casualty events, the grading of ambulance calls, and the
judgement of a triage nurse. These patient assessment sys-
tems are designed to allocate resources to those who need
them most and will gain the most from them, and there is
major agreement that this should be the primary criteria for
such decisions (Childress 1970; ATS Bioethics Task Force
1997; Jones et al. 2011; Ventilator Document Workgroup
2011). These systems are, nevertheless, not designed to
arbiter allocations between patients who are in a clinically
identical state and arrive for treatment at the same time.
However, such situations are plausible, especially in con-
ditions of sever scarcity where allocation models are less
applicable (ATS Bioethics Task Force 1997), and still a sub-
ject of debate (Burkle 2002; Committee on Guidance for
Establishing Standards of Care for Use in Disaster Situations
2009; White et al. 2009).

When resolving complex allocation problems, multivari-
able systems need to be utilised to account for all the values
deemed to be important (Persad et al. 2009). They are, nev-
ertheless, hard to execute, especially in emergency cases
(White et al. 2009). This will stop being a practical obstacle
with the digitalisation and integration of patient informa-
tion with public data, and the development of more efficient
information systems. Successful application of EALY’s
would rely on such an information system.

NICE’s use of QALY

NICE uses QALY in its decision-making process (Raw-
lins and Culyer 2004; Jones et al. 2011), and it is a body
from which the NHS takes its guidelines. QALY factors in
the amount of years gained from a treatment, but puts less
weight on years lived by people suffering from various dis-
abilities—it measures the amount of life to be lived, rather
than the number of years lived. NICE puts no weight on the
age (unless it affects clinical prognosis), sex or ethnicity of
the persons treated—all quality adjusted years are equivalent
(Rawlins and Culyer 2004). Further, NICE refuses to take
account of any personal ‘deservedness’ of the patient (Raw-
lins and Culyer 2004), in which it is not alone (Childress
1970; Rawlins and Culyer 2004; Sprung et al. 2013).

If NICE decided to use social worth as a factor, this might
have affected societal cohesion, caused inter-class struggle,
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but also ultimately affected how people view one another
and for what they value each other, hence forsaking public
ethics considerations (White et al. 2009). Nevertheless, qual-
ity of life is itself a highly speculative and arbitrary factor
that has been criticised itself (Jones et al. 2011), e.g. for
discriminating against those with disabilities. Yet, social
worth, or rather specific aspects and interpretations of it,’
can be measured in many more objective ways than QALY,
e.g. through contribution to gross domestic product (GDP),
and so can another factor generally ignored by NICE, but
being generally a good predictor of QALY, age. Hence, the
following sections will evaluate age and social worth con-
siderations in resource allocation decisions.

Fair innings and resource allocation

In situations of equal clinical need/outcome the number of
years saved is one of the few leftover criteria that might be
available to help resolve an allocation conflict. This criterion
seems both utilitarian and egalitarian, but it is closely related
to the patients’ age, and hence might lead to the preferential
treatment of the young. Schemes of medical resource alloca-
tion based majorly on age have been known under various
names: fair innings, life cycle principle, and intergenera-
tional equality (White et al. 2009). A brief description of fair
innings, based on Harris’ (2001) definition, is:

Seventy years is a fair share of life. We should distribute
medical resources to maximise the number of people living
until 70. Treating people older than 70 is permissible if it
does not deprive a person below the age of 70 of any neces-
sary medical treatment.

The fair innings argument is therefore not based on hate
of the elderly, but on a notion that there is some fairness
in letting the young live to an age already achieved by the
aged (Persad et al. 2009). Lilford highlights that the key fair
innings assumption of “other things being equal” favours the
young, and allows for swift clinical decision making (Lilford
1995 responding to; Rivlin 1995) when a resource allocation
conflict occurs. Rivlin’s rebuttal, showed that such reason-
ing does not survive philosophical scrutiny, by presenting
six major problems with the fair innings argument (Rivlin

! There are many aspects of social worth that society might wish to
include in allocation decisions, but which are hard to put into num-
bers. For example, the contribution of primary school teachers and
entertainers towards society might not be best assessed by the income
they have directly generated. Similarly, the contribution of those
injured in the service of their country or community might be better
understood through the inspiration they can generate in other people
towards living virtuous and productive lives, rather than in their man-
ual skillset or scholarly knowledge.
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2000), which revolve around the problems with defining the
concepts of fair and share in the context of life:

1. What is a fair share of life?—It is hard to estimate
between whom and how life is being shared, or even
predict an individual’s life span to determine how much
of it is potentially being shared. Further, one cannot give
a share of one’s life, at most sacrifice it for someone else.

2. What is a fair share of resources?—in the case of the
NHS, the government might provide different recourses
to the NHS and the public at different points of an
individual’s life span. Further, what exactly should be
counted as resources (equipment, buildings, individuals’
salaries, their skillsets)?

3. Using fairness only with reference to the length of life—
fairness can relate to other things, be it quality of life, or
injustices that one has to suffer (e.g. an old person being
struck by a young driver).

4. Problems with the all “other things being equal” argu-
ment—it is almost impossible for all other things to be
equal in a resource allocation problem involving two
patients.

5. Difference between fair and unfortunate—there is no
objective reason for there being a length of life to which
everyone should have a claim to, hence there is no fair
age to live, some people are just more fortunate than
others and live longer.

6. Discrepancy between emotional descriptions of deaths
of young and old people—it is not clear that the death
of e.g. a young ruffian should be regarded as more tragic
than that of an old person who was engaged in commu-
nity work.

Age itself is a factor with at least two edges, as it is hard
not to appreciate the experience of the old and the hopes of
the young, the present grandparent and the future parent, a
true child of a community and the new-born child of a young
couple. A more senior age implies both less life years to
save, but also more experience to preserve. Therefore, this
article will further evaluate social worth as a potential factor
in allocation decisions, which makes all other things never
equal, but also has its flaws.

EALY

This section will introduce the concept of EALY as an alter-
native to QALY. QALY was certainly not primarily devel-
oped as a tool for emergency micro allocations, hence it
does not consider certain characteristics that might be useful
in situations of radical scarcity (where standard triage pro-
tocols might also not possess enough power to do their job).
EALY tries to remedy this by analysing some of the values

of the NHS, the dominant British healthcare provider, which
is taxpayer funded.

The NHS states that it “provides a comprehensive ser-
vice available to all”, “[a]ccess to NHS services is based on
clinical need, not an individual’s ability to pay”, and that
“[t]he NHS is committed to providing best value for taxpay-
ers’ money and the most effective, fair and sustainable use
of finite resources” (NHS Choices 2015). Although these
principles refute prioritising patients based on their ability
to pay, they muddle whether priority treatment of some indi-
viduals provides the most effective use of taxpayers’ money.
People with skills of high demand, and those offering
employment opportunities to others, might be more worth
taxpayers’ health money, since they can then contribute to
increasing the pool of said “finite resources” and hence are
more “sustainable”. This is especially true when treating
health professionals in times of medical emergency, as they
can then contribute to alleviating that emergency (Pesik
et al. 2001). Similarly treating care-givers might be more
important for society than independent people (Rescher
1969). It remains uncertain how this would relate to the cri-
terion of “fair[ness]”, but at least the treatment would be still
primarily prioritised based on need.

Two objections can be raised here. Firstly, that the
sustainability of a healthcare system is an internal issue,
divorced from the wider economic context. Furthermore, a
country with a low GDP can still devote a large percentage
of it to healthcare. As much as these are true to some extent,
the amount of money a government can devote to healthcare
is, nevertheless, somewhat related to the pool of money it
has collected through such means as taxation. Secondly, it
could be objected that this is not the way the NHS views the
principle of “sustainability”, for it relates to how the NHS
spends money on services, rather than on which service
users does it spend it. As such, the analysis in the previous
paragraph should be treated as an alternative interpretation
of sustainability. Nevertheless, such an interpretation might
become more relevant when resources are very scarce, as
will be demonstrated in a later section discussing the poten-
tial UK response to a war scale emergency.

The need for fair resource distribution (ATS Bioethics
Task Force 1997; Persad et al. 2009) does not necessar-
ily imply a random distribution, but only precludes undue
favouritism (Rescher 1969), and requires transparency and
consistency, so as to prevent social unrest (Committee on
Guidance for Establishing Standards of Care for Use in
Disaster Situations 2009; Silva et al. 2012). Rescher argued
that “utility requires reference of services to be rendered
and justice calls for a recognition of services that have been
rendered”? (Rescher 1969). It is on such assumptions of

2 Emphasis mine.
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Fig. 1 Depiction of the relationship of EALY to age, when EALY is
estimated on the basis of formal education. a Shows the EALY con-
tribution of an individual at a given age. b Shows the total past EALY
contribution of an individual by a given age. ¢ Shows the amount of

fairness, utility and justice that EALY is based upon. Addi-
tionally, a system based on such assumptions might moti-
vate people to live more virtuously, though it is somewhat
unclear what such virtuousness should entail (Sanders and
Dukeminier 1967).

Though selecting criteria for estimating social worth is
extremely difficult (Childress 1970), the skillset® of a popu-
lation is an important asset. Along with natural resources it
is a means of establishing a degree of autonomy and eco-
nomic prosperity, and hence beneficial for the majority of
the population. Furthermore, education, health and general
prosperity are positively correlated (Higgins et al. 2008),
hence, factoring in skill does not seem to depart far from
factoring in quality of life, while avoiding its subjectiv-
ity. Finally, as discussed earlier, older people might have
skills and life experience important for the young, and this
is something not considered by QALY or the fair innings
argument: that the innings of the young are to some degree
connected with the lives of the old, and the life quality of the
less skilled with this of the more skilled.

3 How to exactly define a skillset is somewhat unclear and will be
commented on later in the paper. In general, skillset should not
denote just raw technical ability, but should also include soft skills
and general life experience.
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Age

EALY gained by society when an individual’s life is saved at a given
age. The dotted line represents a high skilled individual; the solid line
represents a low skilled individual

EALY is best illustrated in graphical terms (Fig. 1).
These graphs assume the length of life of an individual
to be 81 years and that a skilled worker is worth 1.74 of
an unskilled worker based on salary differences between
A-level and university-level graduates (Office for National
Statistics 2016). To factor in experience of the person, their
worth will increase every year by (an arbitrary) 0.30% from
the age of 18 for unskilled workers and 0.33% from the age
of 22 for skilled workers (assuming that skilled workers
engage in more continuous professional development) and
both groups suffer a single cut of 50% at the retirement age
of 65.

This is not to assume that formal education is the only
way to gain a valuable skillset, but it is a convenient way of
modelling the skilfulness of an individual. Other factors or
tests, including multifactorial calculations, could be used to
determine a more appropriate starting point e.g. via a com-
bination of internships, education and aptitude tests. Some
traits like empathy and the impact someone has on other
people’s wellbeing are clearly harder to assess. Nevertheless,
the model does take into account the experience gained with
years which accounts for the impact of general life experi-
ence. Again, this might not hold true for a single individual,
as people might experience significant events in their lives
that allow them to gain more experience and skills in a short
period of time (e.g. when dealing with a significant family
or work event) and there are factors that can detract from it,
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such as some medical events (e.g. traumatic brain injury).
Henceforth, the particular assumptions made in the model
used in Fig. 1 should be treated as a way of demonstrating
the general assumptions made by EALY. Further, the aim
of Fig. 1 is to model the population as a whole, rather than
any one particular individual. As discussed later, this model
could be modified to suit the profile and current need of a
population with respect to EALY assessment.

From Fig. 1 several important observations can be made.
First, it can be noted from panel A that though the unskilled
worker gets a head start, by the time of graduation the skilled
worker’s yearly EALY is already much higher. Further, panel
B shows that by the age of 29 the past contributions of the
skilled worker exceed those of the unskilled worker. Nev-
ertheless, the implications for medical resource allocations
are clearest in panel C. There it is observable that the EALY
benefit to society is similar when saving a 19-year-old low
skill worker as is saving a 41-year-old high skill worker, as
they will be able to contribute the same amount of skill and
experienced over their remaining lifetimes. Or to use Har-
ris’ cut off age of 70 (Harris 2001), a 70-year-old high skill
worker could only be out-prioritised by a pre-retirement low
skill worker. The fair innings argument, at least in its sim-
plest form, does not hold under such a utilitarian analysis, for
some older people might have expertise that is more valuable
to society than that which the young can offer.

If QALY is a measure of the amount of life saved, then
EALY is a measure of amount of service to society saved.
What remains to be determined now is what effect on soci-
ety would EALY elicit—whether it would be an acceptable
tool for most people. Those that argue for the equal worth of
every life (Childress 1970) under any circumstances, might
only accepted one conclusion from Fig. 1a. That an 81 with
a lot of life experience is worth basically as much as a fresh
sixth form graduate with no experience.

Use of EALY in a national emergency

This paper is set in the context of an allocation decision hav-
ing to be made when clinical outcome between two patients
would be identical, but only one can be treated. Therefore, a
reasonable set of circumstances for the evaluation of EALY
is the context of a local or national emergency, be it some-
thing of the scale of the Paris terrorist attacks (Hirsch et al.
2015), a flue pandemic (Frolic et al. 2009), or any terror-
ist attack occurring in a highly crowded area, like during
the Boston Marathon or the Manchester concert (Osterweil
2015; Palazzo and Allen 2017). These are situations where
many casualties might present at the same time in a similar
condition, requiring urgent care, i.e. when demand might
exceed the resources available.

After analysing two important documents on the British
prospective response to a war scale emergency (Campbell

1982; British Medical Association 1983), Burkle highlights
that the UK government would in certain circumstances
write off whole cities and even refuse the provision of sim-
ple comfort measures to people (Burkle 2002). Such radical
situations seem to require prioritisation of a nation’s need for
recovery and stability of government that might require ruth-
less triage (Campbell 1982). This extreme sacrifice would
result in great damage to British culture and society, whose
preservation is also a governmental task (Campbell 1982).
Using EALY in emergency situations would help preserve
“mission-critical resource[s]” (Pesik et al. 2001)—not dis-
similar to how health and social workers are privileged with
respect to vaccinations (NHS Choices 2016). The people
whose treatment is being prioritised are not treated bet-
ter because they are deemed to be more worthy as human
beings, but because the wellbeing of other people depends
on them. Use of EALY in emergencies could save more
lives on both short and long term timescales, and hence be
accepted by the wider society. Under these conditions EALY
could be said to be “providing best value for taxpayers” and
sustainable use of finite resources” (NHS Choices 2015).

Strengths and weaknesses of EALY

EALY’s main strength is that it provides a clear guide on
how to allocate resources between two patients who have
identical clinical needs. EALY can be consistently and
transparently applied between cases. Further on, the crite-
ria used for EALY, at least in emergency cases, seem to be
arguably consistent with British values, and can promote
societal resilience. Further, it avoids the use of subjective
measures of quality of life, and therefore EALY mitigates,
to some extent, problems associated with QALY, as at least
some disabilities would not affect EALY scores (e.g. in those
whose disability does not majorly affect their work). Finally,
the way how EALY is scored could be adjusted to fit the
emergency with which a society is currently dealing (e.g. by
adjusting sores for specific types of experience).

The main weaknesses of the EALY approach are the
scope of its applicability and the possible reaction of the
public to it, both these being somehow related to each other.
This paper argued that using EALY might increase resil-
ience, hence it is particularly useful in emergency situations,
while otherwise it might promote elitism and instrumen-
talisation of human life. Similar criticisms are currently
voiced within the wider British societal context (e.g. the
Don’t Screen Us Out campaign 2017), and with respect to
NICE’s use of QALY (e.g. Jones et al. 2011), and show that
the government values disabled lives less. In some cases
governmental policies have produced effects that are “[m]
ore efficient than effective” (The Economist 2014). Use of
EALY would not solve this problem, but possibly shift any
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discrimination from one group to another. It would shift the
debate away from whether the old or the young are prior-
itized (Royal College of Peadiatrics and Child Health 2017;
Kirkup 2013; Stewart 2013), and instead emphasise human
instrumental value. Even if medical need remained the pri-
mary criterion for treatment, everyday use of EALY would
remain susceptible to criticisms of elitism, of which the UK
is still being accused of (Weale 2016; Medland 2017). In the
past such social worth considerations did cause scandal, as
exemplified by a certain kidney dialysis programme in the
USA (Sanders and Dukeminier 1967). While in times of
need citizens might accept that some individuals are more
important for societal wellbeing, in times of peace they
might not accept that those who are likely to be already bet-
ter off should be even more better off. Surely people do not
want to be just treated as a means of increasing the GDP.

It is noteworthy that utilitarian calculations are already
used to some degree when allocating resources (e.g. lungs
for transplantation) not necessarily to those who need them
most, but to those who will potentially benefit the most from
the procedure (e.g. non-obese non-smokers). Further, phi-
losophers have already hypothetically used QALY in indi-
vidual cases (Savulescu and Singer 2017). When clinical
need nor patient arrival time can be used to discriminate
between cases, short of throwing the hypothetical coin, some
form of valuating patients is needed for an allocation deci-
sion to be made. Therefore, the problem faced by EALY
will be faced by any allocation framework. As such, the key
question is whether the assumptions underlying EALY are
reasonable and acceptable to the wider population.

Instrumentalisation might not be tolerated when there is
no need for an increase in resilience, and in such circum-
stances random allocation* might be preferable to mitigate
any tension between the public and medical professionals.
Nevertheless, a public consultation might reveal an accept-
ance of EALY in non-emergency situations, as long as clini-
cal need prevails as the main criterion of medical resource
allocation decisions. Use of EALY without the qualification
of the primacy of treatment need will most certainly, and
rightly, be rejected as elitist. Public debate about the way
how conflicts in resource allocation should be resolved and
about the value of efficiency in UK medical policies would
help to clarify these issues.

Taking these strengths and weaknesses into account and
in the absence of clear societal agreement to the contrary,
EALY is best used within the limited context of emergency
situations according to the flow diagram in Fig. 2. Though
some might perceive EALY as a “‘least bad’ solution” (Lil-
ford 1995) to what could be labelled as a complex prob-
lem of distributive justice, the use of EALY according to

4 Subject to prior evaluation of clinical need and arrival time.
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PRIORITISE PATIENT BASED ON
CLINICAL NEED

PRIORITISE PATIENT BASED ON TIME
OF ARRIVAL

PRIORITISE PATIENT BASED ON EALY

Fig.2 Flow diagram suggesting how to utilise EALY in micro-scale
allocation decisions in a way that minimises any negative effects on
social cohesion

Fig. 2 provides an answer that promotes efficiency within
reason in what is clearly an unusual emergency situation’.
As such EALY, can be a powerful decision-making tool,
fit for a specific job. This job specificity is not an inherent
weakness of EALY, but a consequence of the fact that not
all circumstances are identical and hence might require a
different method of evaluation.

Conclusion

This paper looked at medical resource allocation in a sit-
uation where treatment can only be given to one patient,
when two patients are in a clinically identical situation. It
discussed some of the values taken into account when allo-
cation decisions are being made. Then it proposed EALY as
a decision-making model.

EALY was shown to offer a transparent method, consist-
ent with current British policy values, for resolving conflicts
in resource allocation decisions when societal resilience
needs to be maintained: in times of major emergencies, epi-
demics and war. In other situations, EALY might prove to
be too elitist to merit its application, though a public debate
about EALY’s application might prove its wider acceptance.
As such, at the moment EALY should be treated as an allo-
cation tool for a specific set of circumstances.

Additionally, EALY reasoning has revealed certain flaws
in utilitarian considerations of age in the resource allocation

5 Here the language of Finnis (2011) has been employed, though no
suggestion is made as to whether Finnis himself would agree with the
reasonableness of EALY or the extraordinary nature of the circum-
stances surrounding its proposed use.
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debate, as well as mitigated some of the problems and limi-
tations associated with QALY. Therefore, while not being a
universal solution to all resource allocation problems, EALY
offers a powerful decision-making tool for those having to
make allocation decision in emergency cases.
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