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Objectives: This study aimed to assess whether recently proposed alternatives to the quality-adjusted life-year (QALY),
intended to address concerns about discrimination, are suitable for informing resource allocation decisions.

Methods: We consider 2 alternatives to the QALY: the health years in total (HYT), recently proposed by Basu et al, and the
equal value of life-years gained (evLYG), currently used by the Institute for Clinical and Economic Review. For completeness
we also consider unweighted life-years (LYs). Using a hypothetical example comparing 3 mutually exclusive treatment
options, we consider how calculations are performed under each approach and whether the resulting rankings are
logically consistent. We also explore some further challenges that arise from the unique properties of the HYT approach.

Results: The HYT and evLYG approaches can result in logical inconsistencies that do not arise under the QALYor LY approaches.
HYT can violate the independence of irrelevant alternatives axiom, whereas the evLYG can produce an unstable ranking of
treatment options. HYT have additional issues, including an implausible assumption that the utilities associated with health-
related quality of life and LYs are “separable,” and a consideration of “counterfactual” health-related quality of life for patients
who are dead.

Conclusions: The HYT and evLYG approaches can result in logically inconsistent decisions. We recommend that decision
makers avoid these approaches and that the logical consistency of any approaches proposed in future be thoroughly explored
before considering their use in practice.
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Introduction

The quality-adjusted life-year (QALY) is a widely used measure
in health economic evaluation, which quantifies health gains from
interventions in terms of their effects on both survival and health-
related quality of life (HRQoL). The strengths and limitations of the
QALY approach have been widely discussed previously.1-3 A spe-
cific characteristic of the QALY approach frequently cited by critics
is that a life extension for a person with poor HRQoL (eg, because
of a disability) generates fewer QALYs than an equivalent exten-
sion of life for a person with good HRQoL.4,5 This perceived po-
tential for discrimination has resulted in many legislative bodies in
the United States putting limits on the use of the QALY for
resource allocation purposes.6,7

Alternative measures, which aim to capture the desirable as-
pects of QALYs without these potentially discriminatory features,
have been proposed.8 The “equal value of life-years gained”
(evLYG), a recent modification of an approach originally proposed
by Nord et al,9 assigns equal value to life extensions of similar
15/Copyright ª 2024, International Society for Pharmacoeconomics and Ou
he CC BY license (http://creativecommons.org/licenses/by/4.0/).
length, compared with current treatment, regardless of the asso-
ciated HRQoL.10 An important limitation of the evLYG approach is
that it assigns no additional value to health technologies that also
improve HRQoL during the period of life extension; therefore, the
use of the evLYG to support pricing or reimbursement decisions
would not incentivize manufacturers to develop technologies that
both extend the lives and improve the HRQoL of those with poor
baseline HRQoL, including disabled patients, relative to technol-
ogies that extend life only.8

Recently, Basu et al11 proposed a new approach called “health
years in total” (HYT), which modifies the QALY and combines it
with life expectancy into a single metric. The authors claim that
HYT overcome both of the issues identified earlier, and “may
provide a viable alternative to both the QALY and the [evLYG].”

These newer approaches have attracted some attention. In the
United States, the Institute for Clinical and Economic Review
(ICER) now considers the evLYG in its published reports alongside
the QALY.9,12 In the United Kingdom, the National Institute for
Health and Care Excellence has actively considered whether the
tcomes Research, Inc. Published by Elsevier Inc. This is an open access article
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Figure 1. Survival and HRQoL for each of 3 hypothetical
treatments: X, Y, and Z.
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evLYG or HYT would be a more suitable approach than the QALY.13

The article by Basu et al11 proposing the HYT approach was
awarded the 2021 “Paper of the Year” by Value in Health.14

In this article, we critically appraise these new alternatives to
the QALY, with a particular focus on whether they are logically
consistent. We consider how the necessary calculations are per-
formed under each approach and whether the resulting rankings
of treatments and comparators satisfy some basic tenets of
rational choice theory. We also explore some further challenges
that arise from the unique properties of the HYT approach.
Hypothetical Example

Throughout this article, we illustrate our findings using a
simple hypothetical example. Table 1 and Figure 1 present the
survival (life expectancy) and HRQoL for each of 3 hypothetical,
mutually exclusive treatments: X, Y, and Z.

In this example, we assume that there is no uncertainty, vari-
ation, or heterogeneity associated with the survival and HRQoL for
each treatment. We also assume that HRQoL is constant for the
entire survival period. These assumptions simplify the calculation
and interpretation of each approach, without materially affecting
our findings.

To explore the unique dynamics of the HYT and evLYG ap-
proaches, we assume that treatment Z, with the greatest survival,
becomes available sometime after treatments X and Y. This will
allow us to consider the implications of (1) changes in what is
considered “current treatment” and (2) the availability of a new
treatment that provides greater survival than existing treatments.
Calculations

We will begin by calculating the QALYs, life-years (LYs), evLYG,
and HYT for each of the treatments in our example, in each of 2
scenarios: (1) before the availability of treatment Z and (2) after
treatment Z becomes available. We will use these calculations
later to illustrate our findings.

QALYs

The QALYs for each of treatments X, Y, and Z are represented by
the area of the shaded region for each treatment in Figure 1. The
highest ranked option is treatment Y. Note that whether or not
treatment Z is available makes no difference to the QALYs for
treatments X and Y.

LYs

The LYs for each of treatments X, Y, and Z are represented by
thewidth of the shaded region for each treatment in Figure 1. Note
that treatment Z, which had the fewest QALYs, is now the highest
ranked option. This is because the lower HRQoL with treatment Z
is not taken into account under the LYs approach. In commonwith
Table 1. Survival and HRQoL for each of 3 hypothetical
treatments: X, Y, and Z.

Treatment Survival HRQoL

X 1 year 1.0

Y 2 years 0.6

Z 4 years 0.2

HRQoL indicates health-related quality of life.
QALYs, the availability of treatment Z makes no difference to the
LYs associated with X and Y.

evLYG

The evLYG is a modification of an approach originally proposed
by Nord et al.9,15 For the evLYG approach, the HRQoL associated
with each treatment option is used to value any survival duration
up to that associated with current treatment, such that this period
of time is valued the same as under the QALY approach. For sur-
vival beyond that provided by current treatment (ie, the “life-years
gained”), the decision maker applies its own value in place of the
HRQoL actually experienced by patients. This value is equal for all
treatment options; thus, this period of time is valued using “equal-
valued life-years” (evLYs).

The evLYG for each treatment option comprises the sum of (1)
the QALYs experienced during the period of survival with current
treatment and (2) any evLYs that arise beyond this time period.
Unlike the QALY, the evLYG depends uponwhich treatment option
is considered current treatment, its corresponding survival, and
the value applied to life-years gained.

Nord et al9 proposed that “for chronically ill or disabled people a
life year gained should count as one and no less than one as long as
the year is considered preferable to being dead by the person con-
cerned.” In other words, the value applied to life-years gained should
be 1 (equivalent to perfect health), except in cases where the patient
would prefer to be dead. ICER’s implementation of the evLYG mod-
ifies this approach by instead considering the value applied to life-
years gained to be the “value of a healthy life,” which may be lower
than 1.12 For the purposes of our example, we will use a value of 0.85,
approximating that used in recent analyses by ICER.16

Scenario 1: Treatment Z is not available
X is current treatment. First, suppose that treatment Z is

not available and that treatment X is the current treatment. Given
that survival with treatment X is 1 year, the first year of survival
for treatments X and Y is valued using QALYs. The additional year
of survival provided by treatment Y is then valued using evLYs,
based on an equal value of 0.85 for all LYs gained.
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The evLYG for each treatment is presented in Table 2. We also
plot these on a bar chart in Figure 2A, where the vertical axis
represents the evLYG for each treatment. Given that the QALYs and
evLYs components are summed, these are stacked. The QALYs in
this figure are calculated over the first year only, whereas evLYs
are calculated from year 2 onward.

Y is current treatment. Next, suppose that treatment Y is
current treatment, rather than treatment X. Given that survival
with treatment Y is 2 years, the first 2 years of survival for both
treatments are now valued using QALYs. No treatment provides
survival beyond 2 years, so no evLYs are considered.

The evLYG for each treatment is presented in Table 3 and
plotted in Figure 2B. Note that treatment X is unaffected by
the change in current treatment from treatment X to Y, given
that it has the shortest survival and so is always valued using
QALYs only. However, the evLYG for treatment Y falls from
1.45 to 1.2, given that year 2 is now valued using QALYs,
rather than evLYs.

Scenario 2: Treatment Z is available
X is current treatment. Now suppose that treatment Z is

available and that X is current treatment. Given that survival with
X is 1 year, the first year of survival for every treatment is valued
using QALYs, and then survival beyond 1 year for every treatment
is valued using evLYs.

The evLYG for each treatment is presented in Table 4 and
plotted in Figure 2C. Note that the availability of treatment Z has
not affected the evLYG for treatments X and Y, which remain the
same as in Table 2 and Figure 2A.

Y is current treatment. Next, suppose that treatment Y is
current treatment. Given that survival with Y is 2 years, the first 2
years of survival for every treatment are now valued using QALYs,
and then survival beyond 2 years for every treatment is valued
using evLYs.

The evLYG for each treatment is presented in Table 5 and
plotted in Figure 2D. Although treatment X (with the shortest
survival) remains unaffected by the change in current treatment,
the evLYG falls for each of treatments Y and Z because year 2 is
now valued using QALYs, rather than evLYs.

Note that the availability of treatment Z has again not affected
the evLYG for treatments X and Y, which remain the same as in
Table 3 and Figure 2B.

Z is current treatment. Finally, suppose that treatment Z
is current treatment. Given that survival with treatment Z is 4
years, the first 4 years of survival for every treatment are now
valued using QALYs. This is a general result: wherever the treat-
ment with the longest survival is considered current treatment,
the QALY and evLYG approaches are equivalent.

The evLYG for each treatment is presented in Table 6 and
plotted in Figure 2E.
Table 2. evLYG for treatments X and Y, assuming treatment Z is no

Treatment Survival HRQoL Value of ye

X 1 year 1.0 1

Y 2 years 0.6 0

evLY indicates equal-valued life-year; evLYG, equal value of life-years gained; HRQoL,
HYT

Basu et al11 state that the HYT approach is “... built on the
notion that life-years gained provide distinct utility to individuals
from the [HRQoL] gains and that these utilities are separable in
nature.”

This separability assumption results in QALYs and LYs being
considered independently. Furthermore, the QALYs considered are
described by Basu et al11 as “modified” from standard QALYs; they
cannot be calculated in the conventional way (ie, by multiplying
HRQoL by the corresponding survival) because the value of this
survival is assumed to be independent of the HRQoL. Instead, the
HRQoL for each treatment option is considered “... over a time period
corresponding to themaximum survival under any given alternative.”

Given that patients receiving any treatment other than that
with maximum survival would die before reaching the end of this
time period, Basu et al11 introduce what they refer to as a
“counterfactual” HRQoL, which is considered during the postdeath
period, for all treatments with shorter than the maximum sur-
vival, up to the point in time where patients would otherwise have
died when receiving the treatment offering maximum survival.

For ease of comparison with the other approaches considered
in this article, we disaggregate these modified QALYs into 2
components:

1. “QALYs,” which are the standard QALYs calculated earlier,
based on the HRQoL and survival that are experienced by pa-
tients when provided with the treatment option in question

2. “Counterfactual QALYs,” which is the term we assign to the
remaining component of the modified QALYs considered only
under the HYT approach. Counterfactual QALYs are based on
the counterfactual HRQoL for the treatment in question after a
patient’s death and the additional survival provided by
whichever other treatment option offers maximum survival.
Neither the counterfactual HRQoL nor the additional survival is
actually experienced by patients when provided with the
treatment option in question, given that the patients are dead
during this time period.

The sum of these 2 components corresponds to the modified
QALYs referred to by Basu et al.11 Calculating the HYT for each
treatment requires that these, in turn, be added to the (actual)
survival (in LYs) associated with the treatment in question.

Scenario 1: Treatment Z is not available
If only treatments X and Y are available, the maximum survival

is 2 years with treatment Y. To calculate the HYT for each treat-
ment, we must therefore consider QALYs and counterfactual
QALYs over a total of 2 years and then combine these with the LYs
for each treatment:

� Treatment X has a survival of 1 year, so we must consider QALYs
over this first year only (1.0 QALY, given an HRQoL of 1.0)
and counterfactual QALYs over the remaining year
t available and treatment X is current treatment.

ar 1 (QALYs) Value of year 2 (evLYs) evLYG

.0 N/A 1.0

.6 0.85 1.45

health-related quality of life; N/A, not available; QALY, quality-adjusted life-year.



Figure 2. evLYG for each treatment, assuming (A) treatment Z is not available and treatment X is current treatment; (B) treatment Z is
not available and treatment Y is current treatment; (C) treatment Z is available and treatment X is current treatment; (D) treatment Z is
available and treatment Y is current treatment; or (E) treatment Z is available and treatment Z is current treatment. Notes: 1Quality-
adjusted life years (QALYs) calculated over year 1 only. 2Equally-valued life years (evLYs) calculated from year 2 onwards. 3QALYs
calculated over years 1-2 only. 4evLYs calculated from year 3 onwards. 5QALYs calculated over all 4 years.

Table 3. evLYG for treatments X and Y, assuming treatment Z is not available and treatment Y is current treatment.

Treatment Survival HRQoL Value of year 1 (QALYs) Value of year 2 (QALYs) evLYG

X 1 year 1.0 1.0 N/A 1.0

Y 2 years 0.6 0.6 0.6 1.2

evLYG indicates equal value of life-years gained; HRQoL, health-related quality of life; N/A, not available; QALY, quality-adjusted life-year.
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Table 4. evLYG for each treatment, assuming treatment Z is available and treatment X is current treatment.

Treatment Survival HRQoL Value of year 1
(QALYs)

Value of year 2
(evLYs)

Value of year 3
(evLYs)

Value of year 4
(evLYs)

evLYG

X 1 year 1.0 1.0 N/A N/A N/A 1.0

Y 2 years 0.6 0.6 0.85 N/A N/A 1.45

Z 4 years 0.2 0.2 0.85 0.85 0.85 2.75

evLY indicates equal-valued life-year; evLYG, equal value of life-years gained; HRQoL, health-related quality of life; N/A, not available; QALY, quality-adjusted life-year.
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(1.0 counterfactual QALY, given the same HRQoL). Therefore,
treatment X is valued at 3.0 HYT, comprising 1.0 LY, 1.0 QALY,
and 1.0 counterfactual QALY.

� Treatment Y has a survival of 2 years, so we must consider
QALYs over the first 2 years (1.2 QALYs, given an HRQoL of 0.6).
Counterfactual QALYs do not need to be considered, given that
treatment Y has the maximum survival in this scenario.
Therefore, treatment Y is valued at 3.2 HYT, comprising 2.0 LYs
and 1.2 QALYs.

These are summarized in Table 7 and plotted in Figure 3A. In
this scenario, more HYT are assigned to treatment Y (3.2 HYT)
than treatment X (3.0 HYT).
Scenario 2: Treatment Z is available
After the availability of treatment Z, the maximum survival is

now 4 years with treatment Z. Therefore, we must recalculate the
HYT for treatments X and Y, considering QALYs and counterfactual
QALYs over a total of 4 years, along with the HYT for treatment Z.

These are summarized in Table 8 and plotted in Figure 3B. Note
that the ranking of treatments X and Y has changed from that in
the first scenario, with more HYT now assigned to treatment X
(5.0 HYT) than to treatment Y (4.4 HYT). This change in the
ranking of treatments X and Y, after the availability of treatment Z,
has important implications that will be considered in the next
section.
Logical Consistency

The treatment option assigned the highest ranking under each
approach in our example has been summarized in Table 9 (note
that, although in this example the QALY, HYT, and evLYG have the
same highest ranked treatment option in Scenario 1, this will not
be the case in every example). Two important properties of the
QALY and LY approaches are illustrated by this table. First, for any
given set of treatment options, the highest ranked treatment is not
determined by which is considered current treatment. Second,
after the introduction of a new mutually exclusive treatment op-
tion (Z), the highest ranked treatment may switch to this new
treatment (as it does for the LY in our example), or it may remain
Table 5. evLYG for each treatment, assuming treatment Z is availab

Treatment Survival HRQoL Value of year 1
(QALYs)

Value of y
(QALY

X 1 year 1.0 1.0 N/A

Y 2 years 0.6 0.6 0.6

Z 4 years 0.2 0.2 0.2

evLY indicates equal-valued life-year; evLYG, equal value of life-years gained; HRQoL,
the same as before (as it does for the QALY in our example), but it
cannot change to any other treatment option.

As illustrated by Table 9, neither the HYT nor evLYG approach
shares both of these properties. We will now consider why this
may result in a violation of a fundamental axiom of rational de-
cision making or decision instability.

Independence of Irrelevant Alternatives (IIA)

Background
IIA, often referred to as the “independence” axiom, is a

fundamental axiom of rational choice theory.17 A popular analogy
attributed to philosopher Sidney Morgenbesser provides an
example of a violation of IIA by an individual18:

After finishing dinner, an individual decides to order dessert. The server
offers 2 choices: apple pie and blueberry pie. The individual orders the
apple pie. After a few minutes the server returns and says that they also
have cherry pie, at which point the individual says, “In that case I’ll have
the blueberry pie.”

More formally, if an individual prefers option A to another
option B, then the IIA axiom requires that the introduction of a
new mutually exclusive option C does not change the individual’s
ranking of options A and B, such that B is now preferred to A.

Relevance to social decision making
It is reasonable to expect social decision makers to respect the

IIA axiom. Consider the following example, which illustrates a
violation of IIA in practice:

A health technology assessment (HTA) agency considers 2 mutually
exclusive treatment options (A and B) for a specific patient population.
After reviewing the evidence, the agency recommends that patients receive
treatment B. Sometime later, a new mutually exclusive treatment option
(C) becomes available. The agency repeats its assessment, this time with all
3 treatments included. The evidence around treatments A and B remains
unchanged. The agency rejects treatment C, and switches its recommen-
dation from treatment B to treatment A.

It is not apparent how an HTA agency (or any other social
decision maker) could justify such a change in its recommen-
dation. It would be difficult to specify any rationale, so this would
not satisfy the principle of “accountability for reasonableness.”19
le and treatment Y is current treatment.

ear 2
s)

Value of year 3
(evLYs)

Value of year 4
(evLYs)

evLYG

N/A N/A 1.0

N/A N/A 1.2

0.85 0.85 2.1

health-related quality of life; N/A, not available; QALY, quality-adjusted life-year.



Table 6. evLYG for each treatment, assuming treatment Z is available and treatment Z is current treatment.

Treatment Survival HRQoL Value of year 1
(QALYs)

Value of year 2
(QALYs)

Value of year 3
(QALYs)

Value of year 4
(QALYs)

evLYG

X 1 year 1.0 1.0 N/A N/A N/A 1.0

Y 2 years 0.6 0.6 0.6 N/A N/A 1.2

Z 4 years 0.2 0.2 0.2 0.2 0.2 0.8

evLYG indicates equal value of life-years gained; HRQoL, health-related quality of life; N/A, not available; QALY, quality-adjusted life-year.
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In practice, manufacturers and other stakeholders would also
likely challenge any such change in an agency’s recommenda-
tions if they were to be used in pricing negotiations. This is an
especially important consideration with a growing interest in
HTA reassessments, life-cycle HTA, and health technology man-
agement.20-22

Approaches that satisfy IIA
Decision making using either QALYs or LYs satisfies the IIA

axiom. This is because, as noted earlier, the QALYs or LYs associ-
ated with each treatment are unaffected by the availability of a
new mutually exclusive treatment.

The evLYG approach also satisfies the IIA axiom. This is because
the evLYG for each treatment requires recalculation only after a
change in the survival associated with current treatment; the
availability of a new mutually exclusive treatment cannot, in and
of itself, affect the evLYG for other treatments and result in a
violation of IIA. In our example, for any given current treatment,
the evLYG for treatments X and Y did not change after the avail-
ability of treatment Z.

The HYT approach can violate IIA
Decision making using the HYT approach can violate the IIA

axiom. This is due to a novel property of this approach, whereby
the HYT assigned to a treatment depends upon the survival pro-
vided by other mutually exclusive treatment options, even though
this has no impact on the health outcomes experienced by pa-
tients provided with the treatment in question.

In our first scenario, where only treatments X and Y are
available, treatment Y (3.2 HYT) is ranked more highly than
treatment X (3.0 HYT) (Table 7 and Fig. 3A). However, after
treatment Z becomes available, treatment X (5.0 HYT) is now
ranked more highly than treatment Y (4.4 HYT) (Table 8 and
Fig. 3B).

An HTA agency that bases its recommendations on the HYT
approach would violate IIA when faced with our example, given
that it would change its ranking of treatments X and Y solely on
the basis that treatment Z is now available, even though this has
no impact on the health outcomes provided by treatments X or Y.
For the reasons given earlier, this would be very difficult for any
HTA agency to justify in practice.

A further consequence is that an HTA agency that bases its rec-
ommendations on the HYT approach would be unable to exclude
Table 7. HYT for treatments X and Y, assuming treatment Z is not a

Treatment Survival HRQoL QALYs

X 1 year 1.0 1.0

Y 2 years 0.6 1.2

HRQoL indicates health-related quality of life; HYT, health years in total; N/A, not ava
previously rejected technologies from future reassessments, even if
the evidence of their cost and effectiveness remains unchanged. This
is because these technologies may have different HYT in future if the
maximum survival achievable through any technology changes. This
would be undesirable for the HTA agency because assessments with
more comparators require more resources and in some cases create
more opportunities for appeals and legal challenges.

Decision Instability

Background
Another requirement for an approach to be logically consistent

is that its findings must not result in decision instability, whereby
any attempt to implement the highest ranked treatment would
result in a change in this ranking, implying that a different deci-
sion should have been made.

Relevance to social decision making
It is reasonable to expect social decision makers to avoid de-

cision instability. Consider the following example:

An HTA agency considers 3 mutually exclusive treatment options (A, B, and
C) for a specific patient population, where B is current treatment. After
considering the relevant evidence, the agency recommends that patients
receive treatment C. Sometime later, the agency repeats its comparison
using the same approach. The evidence remains unchanged; however,
because treatment C has become established as current treatment, the
agency switches its recommendation to treatment B. Sometime later, after
treatment B has become reestablished as current treatment, the agency
repeats its comparison, again using the same approach. Even though the
evidence still remains unchanged, the agency switches its recommendation
back to treatment C.

As with violations of IIA, it is not apparent how an HTA agency
could justify decision instability of this sort. Again, this would
seem to violate “accountability for reasonableness.”19 In practice, a
scenario in which such instability may arise is in the context of
biosimilars or where there is on-patent competition among
similar products; reassessments may result in changes in de-
cisions despite no substantive difference in the available
technologies.

Approaches that avoid decision instability
Decision making using either QALYs or LYs avoids the possi-

bility of decision instability. This is because the QALYs or LYs
vailable. The maximum survival is 2 years with treatment Y.

Counterfactual QALYs Life-years HYT

1.0 1.0 3.0

N/A 2.0 3.2

ilable; QALY, quality-adjusted life-year.



Figure 3. HYT for each treatment, assuming (A) treatment Z is not available; or (B) treatment Z is available.
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associated with each treatment are unaffected by the survival
provided by other treatment options, including whatever is
considered current treatment.

Although the HYT approach can violate the IIA axiom when
new treatments become available, it does not result in decision
instability if comparisons are repeated among existing treatment
options after a change in current treatment. This is because the
HYT assigned to each treatment option depends upon the
maximum survival with any treatment comparator, regardless of
whether this is considered current treatment. Therefore, a change
in current treatment does not affect the HYT for each treatment.
The evLYG approach can result in decision instability
The evLYG approach can result in decision instability if

comparisons are repeated after a change in current treatment.
This is due to a novel property of the evLYG approach, whereby
the ranking of each treatment option depends upon the survival
provided by whatever treatment option is considered current
treatment, even though this has no impact on the health out-
comes experienced by patients provided with each treatment
option.

In our second scenario, if treatment Y is current treatment,
then treatment Z is the highest ranked (Table 5 and Fig. 2D).
However, if treatment Z is subsequently established as current
treatment because of this finding, then a repeated comparison
would find that treatment Y is now the highest ranked (Table 6
and Fig. 2E). If treatment Y is then reestablished as current
treatment on this basis, another repeat comparison would find
that treatment Z is the highest ranked once again, with this vi-
cious cycle endlessly repeating.
Table 8. HYT for each treatment, assuming treatment Z is available

Treatment Survival HRQoL QALYs

X 1 year 1.0 1.0

Y 2 years 0.6 1.2

Z 4 years 0.2 0.8

HRQoL indicates health-related quality of life; HYT, health years in total; N/A, not ava
Further Concerns With the HYT Approach

The HYT approach raises several additional concerns, which we
consider below.

Counterfactual HRQoL After Death

The consideration of counterfactual HRQoL under the HYT
approach violates logic on several fronts. First, it assumes that a
counterfactual HRQoL may be considered postdeath, based on the
HRQoL experienced while patients were still alive, yet a prereq-
uisite for considering a patient’s HRQoL is that the patient is alive;
if a patient is dead, the patient by definition has no quality of life,
whether health related or otherwise.

Second, the HYT approach assumes that counterfactual HRQoL
may be applied to the additional period of time that a patient
would have survived if they had been provided with the treatment
option with maximum survival, yet, in reality, the patient has not
survived for this additional period of time; they are dead, because
they received another treatment option instead. This characteristic
of the HYT framework attributes additional value to the treatment
actually provided, derived from another treatment option that was
not chosen.

Third, the HYT approach does not recognize that, if a patient
had received the treatment option that provides for maximum
survival, they would not be experiencing the counterfactual
HRQoL associated with the first treatment option during the
period of additional survival, but rather the actual HRQoL associ-
ated with the treatment option with maximum survival. In prac-
tice these may be substantially different; treatments that extend
survival to the maximum extent possible might be associated with
. The maximum survival is 4 years with treatment Z.

Counterfactual QALYs Life-years HYT

3.0 1.0 5.0

1.2 2.0 4.4

N/A 4.0 4.8

ilable; QALY, quality-adjusted life-year.



Table 9. Highest ranked treatment option under each approach, for each scenario and current treatment possibility.

Scenario Current treatment Highest ranked treatment option

QALY LY evLYG HYT

1 Treatment Z is not available. X Y Y Y Y
Y Y Y Y Y

2 Treatment Z is available. X Y Z Z X
Y Y Z Z X
Z Y Z Y X

evLYG indicates equal value of life-years gained; HYT, health years in total; LY, life-year; QALY, quality-adjusted life-year.
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poorer HRQoL than less aggressive treatments with shorter
survival.23
Axiomatic Foundations

Basu et al11 state that “the axiomatic foundations of HYT are
the same as those for QALY,” citing 2 specific “axioms”: utility
independence and constant proportional trade-off (CPTO). They
also state that HYT are a special case of the utility function
formulated by Pliskin et al (1980),24 which is one form of utility
function supported by utility independence and CPTO.

We consider this to be incorrect. The CPTO assumption ensures
that values elicited using a method such as time trade-off (TTO)
can be applied to health states of any duration. The CPTO
assumption specifies how the value of changes in LYs is insepa-
rable from health status; all trade-offs are interpreted as a pro-
portion of remaining LYs. Indeed, this inseparability is, arguably, a
higher-order axiom for the QALY. In current practice, the TTO
method specifies health state values as fractions of healthy years;
the assumption that this fraction is independent of LYs remaining
(ie, CPTO) provides no support for the assumption that quality and
quantity of life are separable in their value. Furthermore, HYT do
not demonstrate CPTO, and a simple example shows this (see
Appendix A in Supplemental Materials found at https://doi.org/1
0.1016/j.jval.2023.11.009).

Therefore, HYT are not built on the same axiomatic founda-
tions as the QALY. HYT rely on a counterfactual outcome (the
maximum survival provided by any treatment option), rather
than being specified solely on factual outcomes. Although we
agree that HYT may assume utility independence, HYT do not
exhibit CPTO of LYs.

It should be noted that the axiomatic foundations of the QALY
have been criticized, and the fact that HYT have different axiom-
atic foundations is not a problem per se. However, it is important
that these differences be understood and the implications for the
internal coherence and defensibility of decision making taken into
account.
The “Separability” Assumption

As noted earlier, the HYT framework is “... built on the notion
that life-years gained provide distinct utility to individuals from
the [HRQoL] gains and that these utilities are separable in na-
ture.”11 Separating utilities in this way requires that the following
conditions hold:

1. Utility from LYs gained is independent of that from improve-
ments in HRQoL.

2. Utility from improvements in HRQoL is independent of that
from LYs gained.
There are 2 interrelated problems with this assumption. First, it
seems implausible that condition (1) could hold in practice, and
Basu et al11 do not provide evidence in support of this. It would
require that each individual’s preferences regarding a potential life
extension can be expressed in isolation of any considerations
regarding the quality of those additional years, yet it is entirely
plausible that an individual could prefer to receive a life extension
only if it would be lived in sufficiently good HRQoL and prefer to
not have a life extension if it would be lived in sufficiently poor
HRQoL. Indeed, there is a growing body of research on the
importance to patients of considering HRQoL when making de-
cisions regarding potential life extensions.25-27

Second, contrary to the statement made by Basu et al11 that “no
new information is needed to calculate HYT than what is already
available in a traditional CEA model,” the HYT framework cannot
meaningfully rely on the same HRQoL inputs as QALYs. The value
of HRQoL used in conventional approaches is inseparable from the
value of time, not least because valuation methods are designed
specifically to value trade-offs between longevity and health sta-
tus and assume that individuals are indifferent between health
states when time is zero.24,28,29 Where HRQoL values for the
estimation of QALYs are based on TTO exercises, standard gamble,
or discrete choice experiments, they are always measured relative
to time in health states. If the HYT approach were to adopt the
HRQoL values currently used in QALY estimation, there would be a
misalignment between the values and preferences expressed by
respondents in those studies and their use in calculating the HYT.
To satisfy the separability assumption, the HYT framework would
instead require health state valuation methods that can specify
HRQoL entirely independently of time spent in health states.

Patients Can Be Assigned Different HRQoL Values
Simultaneously

The algebra used to conceptualize the HYT approach assigns 2
different HRQoL values to some patients simultaneously.11 This
issue is described in more detail in Appendix B in Supplemental
Materials found at https://doi.org/10.1016/j.jval.2023.11.009.

The evLYG as the “Rationale” for the Separability
Assumption

In their conceptualization of the evLYG and HYT approaches
(described in Appendix B in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2023.11.009), Basu et al11 express the
evLYG approach in a specific form which “. implies that [the
evLYG] separates the calculation of incremental life-years (the first
part) from the incremental (slightly modified) QALYs (the second
part),” noting that “this rationale will serve us well in the devel-
opment of the health years in total (HYT) framework.”

We consider this rationale to be flawed. The evLYG approach
does not invoke or support the separability assumption

https://dx.doi.org/10.1016/j.jval.2023.11.009
https://dx.doi.org/10.1016/j.jval.2023.11.009
https://dx.doi.org/10.1016/j.jval.2023.11.009
https://dx.doi.org/10.1016/j.jval.2023.11.009
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underpinning the HYT approach, under which it is assumed that
“life-years gained provide distinct utility to individuals from the
[HRQoL] gains and that these utilities are separable in nature.”11

Rather, the evLYG approach assumes that, beyond a specific
moment in time (survival with current treatment), the social de-
cision maker applies its own value for any years of additional
survival, in place of the actual HRQoL experienced by patients.
Under Nord et al’s9 original proposal, this value was 1, such that
survival beyond this time point was effectively valued in LYs, but
this in no way required or implied that LYs gained provide
“distinct utility” from HRQoL gains or that these utilities are
“separable in nature.” Furthermore, where the value applied to life
extensions under the evLYG approach is not 1 (as in ICER’s
implementation, which uses a value of 0.851), survival beyond this
time point is not valued in LYs, such that this conceptualization of
the evLYG approach is incorrect.

Handling Heterogeneity

The example we have considered in this article is simplistic
and does not allow for a consideration of heterogeneity. In
Appendix C in Supplemental Materials found at https://doi.
org/10.1016/j.jval.2023.11.009, we consider a second example
of 2 mutually exclusive treatments (A and B), each of which
provides for a different survival and HRQoL in one-half of the
population (subgroup 1) than in the other half of the popula-
tion (subgroup 2).

If treatment A is superior to B in both subgroups, then logically
it should be considered superior at the level of the whole popu-
lation, yet we find that this is not necessarily the case under the
HYT approach. In the example considered in Appendix C in
Supplemental Materials found at https://doi.org/10.1016/j.jval.2
023.11.009, treatment B provides greater HYT in each subgroup,
yet treatment A provides greater HYT when the population is
considered as a whole. No such inconsistency arises when using
the other approaches considered in this article.
Discussion

We have demonstrated that the HYT and evLYG approaches
can result in logically inconsistent decisions. The evLYG can
result in an unstable ranking of treatments over time, whereas
the HYT can violate the IIA axiom, is based upon an implausible
assumption that the utilities associated with HRQoL and LYs
are separable, and potentially considers a counterfactual
HRQoL for patients who are dead, among other problems. The
conceptualization provided to support the HYT approach seems
flawed, requiring the assignment of more than one HRQoL
value to the same patients simultaneously and providing a
faulty rationale for the separability assumption. The HYT
approach also results in logical inconsistencies when handling
heterogeneity.

These problems are inherent to the underlying foundations of
the HYT and evLYG approaches. For this reason, we regard neither
approach as providing a satisfactory alternative to the QALY for
use in resource allocation decision making.

It is important to note that our critique of HYT and evLYG
should not be interpreted as an endorsement of QALYs. There is
merit in considering alternatives to the QALY, and Nord et al9

and Basu et al11 deserve credit for proposing novel approaches.
Nevertheless, we recommend that decision makers thoroughly
explore the logical consistency of these and any other ap-
proaches proposed in future before considering their use in
practice.
How Common Are These Problems?

It is reasonable to consider how often, and under what cir-
cumstances, the logical inconsistencies and other problems iden-
tified in this article would be expected to arise in practice.

Logically, the evLYG approach will suffer from decision insta-
bility in all cases where the top-ranked treatment option differs
from that under the QALY approach, provided this top-ranked
treatment under the evLYG approach is subsequently adopted as
current treatment; in any future comparisons, this treatment
would be valued using QALYs only, resulting in decision instability
given that another treatment option provides greater QALYs. In all
other cases, the evLYG will not result in decision instability, but it
also will not result in different implications for decision making
than the QALY approach.

The problems with the HYT approach identified in the previous
section would arise every time the HYT approach is used in
practice. The HYT approach would violate IIA in some, but not all,
cases; an empirical investigation of how often such cases would
occur in practice, and under what circumstances, would be a
worthwhile topic for future research.

What About Costs?

In practice, decision makers do not consider health benefit in
isolation, but also consider the costs associated with each treat-
ment option, with decisions often informed by the cost per in-
cremental unit of health benefit (eg, cost per incremental QALY or
cost per incremental evLYG). It is on this basis that interventions
are routinely ranked.

Logically, if an approach to measuring health benefit is
inconsistent, then any composite measure of the cost per incre-
mental unit of that health benefit will also be inconsistent.
Furthermore, the consideration of costs broadens the circum-
stances under which logical inconsistencies can arise.

For example, earlier in this article we identified that a violation
of IIA can arise under the HYT approach. When considering HYT
alone (without costs), such a violation occurs when the launch of a
new treatment Z causes the ranking of the HYT for treatments X
and Y to change, yet if decisions are made by considering “cost per
incremental HYT” and if the costs of treatments X and Y differ,
then a violation of IIA could occur even if the ranking of the HYT
for treatments X and Y does not change, provided that the change
in HYT is sufficient to reverse the ranking of treatments X and Y in
terms of “cost per incremental HYT.”

The US Policy Debate

Although the focus of this article is on the logical in-
consistencies associated with the HYT and evLYG approaches, we
recognize that these approaches have been proposed in the
context of a heated US policy debate under which the US
Congress and some state legislatures have passed laws limiting
the use of the QALY for informing drug price negotiations and
resource allocation decisions in health.1,30,31 For example, the
Patient Protection and Affordable Care Act states that the
Patient-Centered Outcomes Research Institute “shall not develop
or employ a dollars-per-quality adjusted life year (or similar
measure that discounts the value of a life because of an in-
dividual’s disability) as a threshold to establish what type of
health care is cost effective or recommended.”32 Similarly, the
Inflation Reduction Act of 2022 states that “... the [Secretary of
Health and Human Services] shall not use evidence from
comparative clinical effectiveness research in a manner that
treats extending the life of an elderly, disabled, or terminally ill
individual as of lower value than extending the life of an

https://dx.doi.org/10.1016/j.jval.2023.11.009
https://dx.doi.org/10.1016/j.jval.2023.11.009
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individual who is younger, nondisabled, or not terminally ill.”33

In June 2023, the Centers for Medicare and Medicaid Services
confirmed that QALYs will not be considered in negotiations
conducted under the new Medicare Drug Price Negotiation
Program.34

In this context, it is understandable that US decision makers
would be interested in alternatives to the QALY. However,
although a full consideration of the US policy context is beyond
the scope of this article, we would caution against the adoption of
any approaches that violate fundamental principles of rational
decision making or that rely upon assumptions that lack credi-
bility. This is particularly the case when other potential solutions
exist that avoid these problems; we propose one such potential
solution in the following section, in which equity weights are used
to assign additional value to the lives of elderly, disabled, or
terminally ill people.

Equity-Weighted QALYs

One potential means for addressing the perceived discrimina-
tion of the conventional QALY approach, while avoiding the logical
inconsistencies of the evLYG and HYT approaches, would be to
apply direct equity weights (or “modifiers”) to QALYs. This is an
approach that has been used by numerous HTA agencies world-
wide.35-37

In principle, equity weighting could be applied on the basis of
age, severity of illness, disability, or other criteria, in a way that
aligns with prevailing laws and other restrictions. Notably, this
could be implemented in such a way that the equity-weighted
QALYs for people with disabilities over a given duration of life
extension are assigned the same average value as an equivalent
duration of life extension for individuals without a disability. This
approach would reflect a similar normative foundation as the
evLYG; however, unlike the evLYG, such an approach could assign
a relatively greater value to new technologies that both extend the
life of disabled patients and improve their HRQoL, thus incentiv-
izing their development and potentially reducing health inequities
between people with and without disabilities. Although no solu-
tion is perfect, this proposal would address the primary issue with
QALYs raised by disability advocates and would avoid the logical
inconsistencies inherent to the HYT and evLYG approaches.

The practical challenges associated with such an approach have
been well documented.38,39 Care would need to be taken when
identifying the relevant characteristics for equity weighting, deter-
mining the magnitude of preference for each characteristic, and
calculating the corresponding weight to apply to the QALYs for each
patient subgroup.40 These weights would need to be acceptable to
the public, evidence based, and periodically revised to reflect
evolving societal values. Policy makers would need to recognize
that opportunity costs arise when health technologies are funded
by public or private insurers, resulting in health losses for other
patients, and that some of these health losses are experienced by
patients with disabilities.41 A consistent and ethically defensible
approach to equity weighting would therefore require that policy
makers assign equity weights to both health gains and health losses
experienced by disabled patients.42 The use of equity weights al-
lows for a transparent and considered assessment of the appro-
priate relationship between HRQoL and life years.

Recommendations

The logical inconsistencies in the HYT and evLYG approaches
can be traced back to the absence of a specific property of other
approaches. Although the QALYs and LYs for each treatment are
independent of the characteristics of other mutually exclusive
treatment options (including the survival associated with each
and the status of which is considered current treatment), this is
not the case for the evLYG and HYT. Instead, the value assigned
to mutually exclusive treatment options is affected by a change
in the survival associated with current treatment (under the
evLYG approach) or by a change in the maximum survival
provided by any treatment (under the HYT approach). This is
despite such changes having no impact on the health outcomes
experienced by patients under other mutually exclusive treat-
ment options.

Therefore, we recommend that the developers of any future
approaches ensure that the value assigned to each treatment
option is independent of the characteristics of other mutually
exclusive treatment options.

We also recommend that policy makers exercise caution and
avoid adopting any approaches that violate fundamental princi-
ples of rational decision making or that rely upon assumptions
that lack credibility. As one possible solution, policy makers may
wish to consider assigning equity weights to QALYs, which may
overcome the perceived discriminatory aspects of the standard
approach to maximizing QALYs, while avoiding the logical
inconsistencies inherent to the evLYG and HYT.
Conclusion

The HYT and evLYG approaches can lead to illogical and un-
tenable decision making that does not occur when using QALYs or
LYs. The adoption of HYT or evLYG could result in challenging
situations for policy makers, who would need to defend their ir-
rational implications and potentially renege on previous decisions.
Policy makers should consider alternative solutions that facilitate
trade-offs between quality of life and longevity, while recognizing
the complexity of attributing value to health gains across different
patient groups.
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