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SUMMARY
The quality-adjusted life-year,
an economic tool for allocating
health care resources, lets
researchers compare the cost-
effectiveness of different
therapies for virtually any
disease. It purports to describe
quantity of life, with an
adjustment for quality of life, as
a function of financial cost. Its
goal is to maximize health care
efficiency, but its methodology
does not adequately meet the
needs of older patients.

RESUME
l'annee de vie ajustee selon la
qualite, un outil utilise par les
economistes pour allouer les
ressources en soins de sante,
permet aux chercheurs de
comparer le ratio cout-efficacite
des differentes therapies dans
pratiquement toutes les
maladies. Cet outil pretend
decrire la vie en termes de
longevite, avec un ajustement
pour Ia qualite, comme etant
une fonction des couts
financiers. Son but est de
maximiser la capacite de
rendement des soins de sante,
mais sa methodologie ne repond
pas adequatement aux besoins
des personnes agees.
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Rationing health

care resources

Is the qualiy-adjusted l;e-jear a helpful guide?

JAMES M. WARREN MB, CCFP

N ORDER TO DIRECT HEALTH

care resources where they
will have the most effect,
health economists are
studying several different

mathematical models and tools. One such
tool is the quality-adjusted life-year
(QALY). In a recent survey, 28 of 76 health
authorities in England and Wales were
considering using QALYs to help them
decide how to spend health dollars.1 In
America, QALYs and quality-adjusted
life-months have been calculated for estro-
gen use among postmenopausal women,
for neonatal intensive care, for dialysis, for
coronary artery bypass grafting, and for
prostatectomy.2

Some health economists believe that it
is only logical to direct health care
resources where they will offer the most
QALYs to make the most of every dollar
spent. In their view, if geriatric QALYs cost
more than the QALYs ofyounger patients,
the dollars should flow to the young. The
problem with this belief is that for the
demented, the mentally ill, and the "old-
old," quality of life assessments cannot be
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made accurately. The QALY models assess
these patients below their worth.2

Quality-adjusted life-years
Researchers developed QALYs, as a con-
cept, in the 1970s.3 The concept starts
with the idea that a therapy will have both
a cost and an outcome. An appendectomy
might cost $1000 while the removal of an
early malignant melanoma might cost
$100; both therapies will save a life, but
the second, in this example, does it for
one-tenth the cost of the first. If both
patients live for a year, their respective
procedures have saved one "life-year." You
can then add a factor (or "utility" - a hor-
rible term but nonetheless the one that is
used) between zero and one to account for
the different qualities of the lives that are
saved. If the appendectomy patient is
inadvertently left in a coma, the utility fac-
tor can mathematically show that the out-
come is not of much value.

The rationale for using QALYs to allo-
cate health care resources is that the con-
cept allows the cost-effectiveness of
different therapies to be compared,
regardless of the diseases they treat. This
comparison is necessary where resources
are limited and rationed. It could help a
community answer questions such as,
"Should we expand our coronary artery
bypass capacity at the expense ofour mag-
netic resonance imaging program?" In
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times of scarcity, decisions such as this
have to be made. In the absence ofa math-
ematical model, the decision might be
based on political, discrirninatory, or arbi-
trary reasoning. The problem with the
economic model, however, is that it too
can have political, discriminatory, or arbi-
trary biases hidden deep in its mathemati-
cal mumbo jumbo.

Technical issues involved in utility mea-
surement are controversial and variable.2
Utility factors might reflect consumer pref-
erences or might come from health status
indices,4 which are lists of health states,
each of which has been assigned a value.
An example of such an index is the Index
of Well-being,5 which was compiled from
an extensive specialty-by-specialty review

ofmedical reference works by listing all the
ways, however minor, that diseases and
injuries can affect a person's behaviour and
performance. This particular index was

validated by a questionnaire study ofmore
than 10 000 residents in San Diego.

Some kinds ofpatients (children, cogni-
tively impaired individuals, emotionally
disturbed individuals), however, are often
unable to provide their own utility factor,
and relatives must be asked. One research
group uses factors estimated by physi-
cians.3 The utility factor sometimes has a
negative value, which reflects an outcome
that is viewed as worse than death, such as
chronic, unbearable pain.

The QALY is independent of age; for
example, adding a single QALY for a
25-year-old is equivalent to adding one for
an 84-year-old. A QALY gain of 0.5 for
one person is equivalent to two gains of
0.25 each for two people.3

Because individuals and society prefer
to receive benefits now rather than in the
future, effects that occur in the future are
sometimes discounted to allow for their
resulting decreased value. Although ana-
lysts agree that this process of devaluing
future events is appropriate, they do not
agree on the appropriate discount rate. In
the United States and Canada, by conven-
tion, most analysts use a discount rate of
5%.3 This means that if a stop-smoking
campaign can prevent a death from lung
cancer in 20 years by spending $100 per
person today, it will be viewed as approxi-
mately one third as valuable as a seat belt
campaign that, for the same amount, can
prevent the same number of deaths this
year. The elderly might wish to choose a
different future discount rate from the
young, but QALY analysis does not yet
allow for this.

Problems with QALY analysis
The QALY analysis is suspect at both
ends of the life span. It fails completely
when it is applied to birth control pro-
grams. The increase in quality of life
among members of smaller families
where contraception is practised is unlike-
ly to outweigh the increase in quantity of
life for those families without access to
contraception. Results, when applied to
the care of premature babies, must be
questioned: these babies have many years
over which to amortize the large expendi-
tures that allowed their survival, but fam-
ilies, if given a choice, might reasonably
decide that existing family members
could better use the resources. As well,
QALYs are biased against the elderly
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Care that improves quality of life might not
survive rationing
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because the elderly are considered to have
a comparatively lower quality of life and
because the elderly have fewer years than
the young over which to amortize
received medical benefits.6

Assigning values for a subjective para-
meter, such as quality of life, causes prob-
lems in QALY analysis. In a study where
subjects were asked to rank the relative
usefulness ofprograms to prevent different
life-threatening hazards, average subjects
believed that five to six times more money
should be spent on what they considered
to be the most effective program over what
they considered to be the least effective
program. The eight programs studied
ranged from enforcing standards reducing
workplace exposure to cancer-causing
chemicals to the removal of trees and
boulders from the roadside. Each subject
had the opportunity to prioritize these
public health programs and give them a
relative economic value.

The problem was, however, that the
different subjects could not agree with one
another on which program was in fact the
most valuable. When all the results were
averaged, the average best choice barely
showed more than a twofold difference
over the average worst choice in the
amounts that should be spent to prevent
the hazards.7 We expect that a similar
study of aggregated ranking of quality of
life states would also show a disagreement
over which quality of life state was best
and how much it should be valued.
A willingness to blame the victims

affected the relative priorities. The less an
assessor was likely to face a risk was asso-
ciated with the greater likelihood that he
or she would blame the victims.7 For
example, nonsmokers might not wish to
see large sums spent on lung cancer vic-
tims and the sedentary might not wish to
see their tax dollars go to sports medicine.
This means that if society, perhaps by pop-
ulation surveys, decides the utility factors,
then minority groups, including the elder-
ly, could face discrimination.

The QALY approach presumes that all
individuals would rank all health states in
the same way. However, they do not.
Disabled patients volunteer higher values
for their health states than do healthy peo-
ple who are asked how they would value
their lives if they were disabled. This

appears to be the result of patients adjust-
ing to their disabilities,8 which is less likely
if an earlier QALY analysis had diverted
health care resources away from a neces-
sary treatment.
A QALY analysis might only partly

reflect an individual's true preference.8
One might quite reasonably choose to live
5 years ofalmost normal life followed by a
swift death rather than experience 1 year
of dreadful life followed by 10 years of
poor quality life (rating a utility factor of
say, 0.5) and perhaps not such a swift
death. A QALY analysis, adding up each
year separately, would indicate that the
second situation was more desirable.

Distribution of resources by best value
for money, however assessed, might be
inequitable because, for a given degree of
suffering, those whose illnesses happen to
be cheaper to treat will be treated in pref-
erence to those whose treatments are more
expensive.9 Advocates of QALY counter
that more patients with cheaper illness will
be treated for the same cost.'0

Moreover, QALY analysis does not
necessarily account for the magnitude of
the problem being addressed. Such analy-
sis suggests that the treatment of rhesus-
negative mothers with antepartum anti-D
is 44 times more cost-effective than hospi-
tal hemodialysis.3 It is not hard to accept
that antepartum treatment of rhesus-
negative mothers is a good thing, and well
within the scope of most modern health
care systems. This does not mean, howev-
er, that hospital hemodialysis is bad. After
the rhesus-negative mothers have all been
treated, resources must be directed to
other treatments, including, in its turn,
hospital hemodialysis. The danger is that
effective treatments will be rejected, not
because we lack the money to pay for
them, but simply because they do not
score highly on a cost-effectiveness scale.
A worrying aspect ofQALY analysis is

that it does not take into account a per-
son's value to. his family. An economic
model should include the increase in value
that flows to the healthy members of a
family in which the health of a sick indi-
vidual improves. Put another way, the bur-
den of all members of a family caring for
an ailing individual will be lightened if a
medical manepver successfully treats the
ill family member. This reasoning is of
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particular relevance to families caring
for ailing elderly members. Health
economists appear, so far, to remain
content to represent quality of life by a
decimal number and have not yet done
the same for value to family.

Humans are not fish in a fish farm
subject to computer manipulation of
food, light, and temperature to maxi-
mize weight gain and survival. Salmon
expire within hours of reproduction,
while humans survive for decades
more. The evolutionary reason for the
difference lies in the nature of human
society, which is able to pass more than
just genetic information from one gen-
eration to another. The value of this
nongenetic transfer must be account-
ed for in any economic theory, but has
not so far been included in QALY
analysis.
An ominous extension of QALYs

would be income-adjusted QALYs,
which would add a factor to adjust for
a patient's ability to be productive and
pay taxes (and presumably pay indi-
rectly for some ofthe therapy). A policy
of the most good for the most people
could become a policy ofthe most good
for the most productive people.

Conclusion
As logical as QALY analysis is, it is
dangerous in many situations. Society
must look at outcomes and direct
medical resources where they will do
the most good. Outcomes include
effects not only on the patient, but also
on the patient's family and society at
large.

Despite interest in the development
of QALYs, there are significant prob-
lems with the theory. It does not work
when it is applied to the beginning or
the end of life; utility factor assignment
is controversial; it could produce an
unethical or an inequitable resource
assignment; its analysis of error is not
commonly apparent; and it does not
account for the effects of changes in an
individual's health on his or her family.
The arithmetic is controversial, and
there is little agreement on ways to
measure quality of life.

Society has not yet had an adequate
opportunity to debate health care
resource allocation, yet cost-of-care
arguments are already being used to
decide individual treatments. The

elderly will be among the first to feel the
effects of health care rationing. We
have a responsibility to ensure that the
methodology used is adequate to meet
the challenge. R
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