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Objectives: New health technologies are often expensive, but may nevertheless meet standard thresholds for cost
effectiveness, a situation exemplified by recent hepatitis C cures. Currently, cost-effectiveness analysis (CEA) does not
supply practical means of weighing trade-offs between cost-effectiveness and affordability, particularly when costs and
benefits are temporally separated and in health systems with multiple payers, such as the United States. We formally
characterized disagreements in CEA theory and identified how these trade-offs are presently addressed in practice.

Methods: We surveyed 170 health economics researchers.

Results: When presented with a hypothetical cost-effective drug therapy in the United States that would require 20% of a
state’s Medicaid budget over 5 years, 34% of survey respondents recommended that policy makers fund the drug for all
patients and 26% for a subset. By contrast, 26% recommended against funding the drug. We found additional
disagreement regarding whether the willingness-to-pay threshold should be based on the budget (42%) or societal
preferences (41%) and identified 4 approaches to weighing cost-effectiveness and affordability. A total of 61% of
respondents did not believe that the threshold used in their last article (most often 1Xx-3X per capita gross domestic
product) represented either the budget or societal willingness-to-pay threshold.

Conclusions: We use these findings to recommend metrics that can inform translation of CEA theory into practice. By
contextualizing cost and value, researchers can provide more actionable policy recommendations.

Keywords: allocative efficiency, budget impact, cost-benefit analysis, cost-effectiveness, government expenditures and health,
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When hepatitis C drug Sovaldi was released in the United
States in 2013, its sticker price was $84 000 for a 12-week course
of treatment. Even at this price, researchers agreed that the drug
was “cost-effective” when judged against typical thresholds for
the United States, costing < $100000 to produce 1 additional
quality-adjusted life-year (QALY).! Nevertheless, governments and
insurers have struggled to pay for it.>* Today, many patients in the
United States still lack access to the drug.’

Sovaldi is one example of a growing phenomenon: the cost of
drugs and medical devices has been increasing, driven in part by
new health technologies.” Nevertheless, it is common for pricey
technologies to have sizable health benefits and meet benchmarks
for cost-effectiveness. A systematic review of published cost-
effectiveness analyses (CEAs) found many authors characterize
interventions as both cost-effective and unaffordable.® Health
payers in the United States then face the dilemma of whether to
strain limited budgets to pay for these services.

CEA can inform these decisions. CEA theory generally sug-
gests lowering the cost-effectiveness threshold after funding
interventions with nonmarginal budget impacts.” Nevertheless,
this assumes there exists a single payer seeking to maximize
aggregate health in the population. In fragmented health sys-
tems, such as the United States, it is more complex to identify
opportunity cost-based thresholds. Moreover, some argue
implementing more stringent cost-effectiveness thresholds for
high-cost services unfairly penalizes high-value interventions
with a large target population.®

In this article, we help bridge the gap between CEA theory
and policy recommendations from academic researchers by
characterizing challenges and disagreements in applying CEA. We
report results of a survey of researchers in which we assessed
opinions about trade-offs between cost-effectiveness and
affordability. We use these findings to propose simple metrics to
aid decision making for expensive, high-value programs and
discuss implications for evaluating and adopting health
interventions.
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CEA assumes that allocation decisions are made in the
following framework. Suppose a policy maker has a fixed budget
and a set of possible interventions, each of which has an incre-
mental cost-effectiveness ratio (ICER). Each ICER represents the
ratio of incremental health gained by the intervention, divided by
its incremental cost. To maximize health, decision makers rank
interventions according to ICER, smallest to largest. They then
purchase interventions in order of ICER. The ICER of the most
expensive purchased intervention is the willingness-to-pay
(WTP) threshold and represents the opportunity cost of displac-
ing the lowest value (highest ICER) intervention to add an
alternative.

Therefore, if an expensive but high-value intervention be-
comes available, it is added to the ranking to determine whether it
should be adopted. If the new intervention has a lower ICER than
existing interventions but takes up a large portion of the budget,
population health may be maximized by lowering the threshold
and excluding lower-value services. This would mean adding the
new, higher-value intervention and eliminating existing, less
efficient interventions. Nevertheless, in practice, stopping funding
for existing interventions may be impractical or politically un-
popular. An alternative is increasing the budget, which may allow
policy makers to afford all of the previous interventions as well as
the new intervention. In some cases, because expensive but cost-
effective interventions often have short-term costs and long-term
benefits,® payers may be able to distribute costs over time,
reducing the strain on the budget.

The best course of action depends on societal preferences, the
flexibility of the budget, pricing options, and expected future
technologies. However, formal application of this optimization
approach would constitute a complex multiperiod optimization
problem. In lieu of this, most health systems rely on simple heu-
ristics to select WTP thresholds and make binary classifications of
cost-effectiveness for each new intervention.

There has been considerable controversy over how to select
practical WTP thresholds. Some argue for a fixed budget-based
WTP threshold that roughly approximates the opportunity cost
of displacing current technologies to adopt new ones. For
example, with a simplified empirical version of the above opti-
mization problem, researchers estimated that funding in-
terventions with an ICER above of £13000 is inefficient in the
United Kingdom, below the standard benchmark of £20000 to
£30000.”*'° In this view, labeling an intervention with a low ICER
as “cost-effective,” regardless of price, is inappropriate.

Others argue for a higher societal threshold. They believe that
societal preferences generally differ from the existing budget and
that the government should increase funding to pay for expensive
interventions that improve health.!""'> These thresholds might
also reflect the value of common interventions in the existing
system, with the argument that payers implicitly endorse this
threshold.’® Both a “budget threshold” and “societal threshold”
could be deemed a “WTP threshold.”

Furthermore, determining appropriate thresholds is even more
challenging in decentralized health systems, like the United States,
where there many different healthcare payers, including the
government, private insurers, and private citizens. Traditionally,
interventions are deemed cost-effective in the United States if
they fall below $50 000 to $150 000 per QALY, approximately 1 to
3 times per capita gross domestic product (GDP), a measure of
"societal threshold."'® A recent estimate of the empirical threshold
for individuals with private insurance was similar at $100 000, but
was sensitive to estimates of health insurance on mortality and
premium increases on uninsurance."”
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In our survey, we sought to understand how researchers
providing cost-effectiveness-based policy recommendations
interpret tension between cost-effectiveness and affordability in
an applied US context: with multiple payers and CEAs that only
evaluate 1 intervention.

Questions were designed to reflect standard terminology in
academic CEA. After drafting, the questionnaire was first reviewed
by experts in cost-effectiveness and survey design. It was then
piloted with several PhD students and professors who were asked
to explain their reaction to each survey question and the thought
process entailed in making answer selections. These responses
were used to revise questions, after which the survey was sent to
approximately 10 additional PhD students and professors to fill
out and provide written feedback. We also performed item anal-
ysis to assess correspondence between sections (i.e., case study
and grid questions).

To obtain a purposive sample, we sent invitations to a Qualtrics
survey to a convenience sample of approximately 60 professors,
PhD students, and industry contacts at 35 medium to large
research institutions, all but 2 of which were in the United States
and the United Kingdom. Most invitations were sent to individuals
studying or working in academic institutions, with approximately
20% sent to professionals in industry. We adopted a “snowball
sampling” approach, encouraging individuals to pass the survey
on to potential respondents to reach a broader pool of the medical
decision making research community. We also placed an invita-
tion in the Society for Medical Decision Making newsletter. Re-
spondents were required, at a minimum, to have taken at least 1
course in CEA or to have contributed to at least 1 cost-effective-
ness analysis. Because we wanted to highlight ongoing debate in
the health economics community regarding how CEA should be
interpreted, we did not survey individuals who lacked experience
with CEA. The survey was open for 2 months during the spring of
2018. The study was deemed exempt from review by the Harvard
T.H. Chan School of Public Health (Boston, Massachusetts) Insti-
tutional Review Board (IRB18-0259).

The survey asked participants to respond to a case study of a
hypothetical newly approved medication, in the format of
traditional academic CEA."®'® “Drug X” had an ICER of $40 000/
QALY. (Traditionally ICERs below $50 000 are “very cost-effective”
in the United States.'®) Nevertheless, to provide this drug to the
entire eligible population would cost approximately 20% of the
current Medicaid budget over the next 3 years. The survey asked
how researchers would describe this finding in the discussion
section of an academic article. It also asked how they would
advise a state health commission on whether to adopt drug X in
its budget.

We then asked respondents about the cost-effectiveness the-
ory relevant to these decisions: how the WTP threshold (ie, the
highest ICER considered cost-effective) should be selected and
whether it should reflect the budget constraint or a societal
measure of WTP. Participants were asked to fill in a grid of policy
recommendations for interventions with different population-
level costs and ICERs. In the survey, we defined costs as “total
costs for the eligible patient population (‘budget impact’),”



Demographic and professional characteristics of the sample (N
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= 170). The bars and labels indicate the percentage of

respondents in each category. Regional focus had 2 nonrespondents (n = 168).

Current Position

25% 23%

20% 18%
- - =

Years of CEA Experience
30%

27% 24%
- ) -
<1

Professor Master's Gov't/ Industry Post-doc /
Res. scientist
Age Number of CEAs Completed
56% 36%
27%
22%
20% 19% 14%
<25 25-40 40-60 60+ 5+ 1-2 0 3-5
Gender Regional Focus
54% )
. 42% ]
4% 26%
14%

Male Female Non-binary,
Did not say,

or Self described

HIC Both LMIC

CEA indicates cost-effectiveness analysis; Gov, Government; HIC, high-income country; LMIC, low- to middle-income country; Res., research.

referring to liquid capital required to provide drug X over a short
time horizon. We chose the categories for cost-effectiveness to
align with GDP per capita, at < 1X,1X to 2%, 2X to 3%, and > 3X.
Categories for affordability ranged from low to high cost, bench-
marked against the “alarm bell threshold.” In the survey, we
explained that the “alarm bell threshold,” defined by the Institute
for Clinical and Economic Review, is the “amount of net cost in-
crease per individual new intervention that would contribute to
growth in overall healthcare spending greater than the anticipated
growth in national GDP + 1%.”%° For each combination of cost and
ICER, researchers could mark the intervention as green (“should
fund”), white (“unclear”), or red (“should not fund”). Finally, the
survey asked participants the threshold used in their most recent
analysis, the geographic location for their usual CEA, and de-
mographic information. The full survey can be found in
Supplemental Materials.

We calculated descriptive statistics (means, counts, and per-
centages) of responses to the case study questions and de-
mographic data. For grid responses, we identified clusters of
individuals with different preferences for trading off cost-
effectiveness and affordability. We first considered prespecified
clusters of “ICER hawks” (making judgments primarily based on
ICER), “budget hawks” (making judgments primary based on cost),
and “moderates” (using a mixture of the 2). Based on preliminary
findings, we further subdivided ICER hawks into “hard” (recom-
mending all programs with an ICER < $50 000/QALY) and “soft”
(not recommending against any programs with an ICER of <
$50 000/QALY). We also explored differences in grid responses by
demographic characteristics. We quantified these, as well as
concordance between clusters and Drug X recommendations,
using 2-sample z-tests of proportion where expected counts were
> 10 and Fisher’s exact tests otherwise.

We used logistic regression to understand how theory and
policy opinions varied by demographic characteristics. For these
regressions, outcomes were binary response variables: (1) whether
to recommend funding an expensive but cost-effective drug, Drug
X, in an academic article and (2) whether to recommend funding
Drug X to a policy maker. Our prespecified predictors, selected
based on substantive relevance, included position, gender, years of
experience, and country focus. We reported average marginal ef-
fects and pseudo-R?. For statistical tests, we determined statistical
significance with a threshold of .05 but also noted P values between
.05 and .1 (“weak evidence”). In addition, we provide Bonferroni-
corrected exploratory subgroup analyses, which were not pre-
specified, in Appendix Table S2 in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2021.11.1375.

There were 170 respondents, of whom 136 (80%) were from
academia, 10 (6%) were from industry, and 13 (8%) were from
government (Fig. 1). Of the sample from academia (n = 136), 32%
(n = 43) were professors, 23% (n = 31) were in other post-PhD
positions (e.g., research scientist, postdoctoral fellow), 17% (n =
23) were PhD students, and 29% (n = 39) were Master’s students.
Overall, 141 respondents (83%) had participated in at least 1 CEA,
with 86 (51%) completing = 3. The sample was 54% (n = 91) male.
Most respondents were between 25 and 40 years of age (n = 96,
56%), with 20% (n = 34) younger than 25 years and 24% (n = 40)
older than 40 years. In addition, most (n = 100, 59%) focused on
high-income countries while 14% (n = 23) focused on low-income
countries, and 25% (n = 43) a mixture of the 2. More demographic
information is shown in Appendix Table S1 in Supplemental
Materials found at https://doi.org/10.1016/j.jval.2021.11.1375.
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Responses to survey questions (n = 170, 170, and 113 for top, middle, and bottom rows, respectively). The bars and labels
indicate the percentage of respondents in each category. The top row contains questions about Drug X, a cost-effective drug ($40 000/
QALY) that would require 20% of the budget over 3 years to provide to all individuals for whom it is clinically indicated. The second row
asks about interpretation of the WTP threshold. A budget WTP means researchers should select the set of CE interventions based on the
current budget. A societal WTP means that researchers should derive the threshold based on societal health preferences, even if this
would require increasing the budget. A higher WTP threshold indicates that a greater number of interventions are cost-effective. The
third row asks about the threshold used most recently by the respondent (left) and the reason for this choice (right). In the third row,
respondents could select multiple options and thus percentage sum above 100%. For example, 3 people selected both societal and
budget WTP in their justification for threshold choice and are included in both columns.

Evaluation of Drug X
($40K/QALY) in academic paper

57%

6%

Unclear Should fund

The willingness to pay threshold
should reflect:
42%

Should not fund

41%

Budget WTP Societal WTP

Last threshold used in an
cost-effectiveness analysis
43%

Ambivalent

1x GDP

3x+ GDP Institutional 2x GDP  Empirical
(100K)

CE indicates cost-effective; K, thousand; QALY, quality-adjusted life-year; WTP, willingness-to-pay.

When asked to evaluate a high-cost, high-value drug, “Drug X,”
37% of individuals (n = 63) said they would recommend in an aca-
demic article that Drug X be funded, whereas 57% (n = 97) were
unsure (Fig. 2, first row). Only 6% of the sample (n = 10) reported that
it would recommend against funding the drug. We found similar
results when respondents were asked how they would advise a
policy maker: 34% would recommend funding drug X for all patients
and 26% for a subset of patients, whereas 26% would recommend
against funding drug X until the price decreased. (See Appendix
Tables S2 and S3 in Supplemental Materials found at https://doi.
org/10.1016/j.jval.2021.11.1375 for additional breakdowns.)

Forty-two percent of researchers (n/N = 72/170) thought that
the cost-effectiveness threshold in the academic literature should
be derived from the budget, meaning policy makers should

Adopt Drug X in Medicaid
budget (20%)?
34%

Fund for all Other Do not fund Fund for some

If Drug X is CE but not
affordable, we should...
38% 37%

Increase Budget Decrease WTP Nearly Equal

Justification for threshold choice

60%

Convention Societal WTP Budget WTP None/Other

delineate cost-effective interventions based on current spending
(Fig. 2, second row). By contrast, 41% (n = 70) thought this should
be based on societal WTP, even if it would require increasing the
budget to implement cost-effective interventions. The remaining
16% (n = 28) felt nearly equal about both types of thresholds.

If a program is cost-effective but not affordable, policy makers
could increase the budget to pay for it or choose a lower threshold
(rendering the intervention not cost-effective). Our sample was
equally split regarding which option is generally appropriate, with
38% (n = 64) saying that policy makers should generally increase
the budget, 37% (n = 63) saying that they should usually lower the
threshold, and 25% (n = 43) nearly equal about both.

In practice, 75 of 123 researchers (61%) who had completed a
CEA selected the threshold for their most recent article based
solely on convention; 22 (18%) believed it represented the true
societal threshold and 11 (9%) the true budget threshold; and 3
(2%) believed it represented both the budget and societal
threshold. The most common choice of threshold was 1- or
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Trade-offs between cost-effectiveness and affordability (n = 144). Respondents determined whether each square in the grid
should be green (would recommend intervention), red (would not recommend intervention), or white (neutral) in the US context. The x-
axis includes cost-effectiveness ($/QALY), with larger values indicating less cost-effective services. The y-axis shows cost, representing
total costs for the eligible patient population (“budget impact”). The alarm bell threshold is the “amount of net cost increase per individual
new intervention that would contribute to growth in overall healthcare spending greater than the anticipated growth in national GDP +

1%.""° The color of the square indicate the average response.

Valuing trade-offs between cost-effectiveness and affordability
Hard ICER hawk
(n = 38, 26%)

Low cost

Medium cost

At alarm bell

threshold
% High cost
o
2
£ <50K 50-100K 100-300K 300K+
IS Soft ICER hawk
'g (n =47, 33%)
(7]

Low cost

Medium cost

Budget hawk
(n =33, 23%)

Low cost

Medium cost

At alarm bell
threshold
High cost
<50K 50-100K 100-300K 300K+
Moderate
(n =26, 18%)
Low cost

Medium cost

At alarm bell At alarm bell
threshold threshold
High cost High cost
<50K 50-100K 100-300K 300K+ <50K 50-100K 100-300K 300K+
Cost($)/QALY

GDP indicates gross domestic product; ICER, incremental cost-effectiveness ratio; K, thousand; QALY, quality-adjusted life-year.

3-times GDP, accounting for 73% of the thresholds in our sample
(n = 96). Institutional thresholds (such as that set by the National
Institute for Clinical Excellence in the United Kingdom) accounted
for 13% of respondents (n = 17), and only 3% (n = 4) reported using
an empirical threshold based on the budget.

Using a grid of policies with varying levels of cost-effectiveness
and affordability, we grouped respondents (n = 144) into 4 cate-
gories based on how they weighed cost-effectiveness and afford-
ability (Fig. 3,%° full sample grid and additional breakdowns in
Appendix Figs. S1 and S2A-E in Supplemental Materials found
at https://doi.org/10.1016/j.jval.2021.11.1375). “Hard ICER hawks”
(26%, n = 38) primarily considered ICERs, recommending all pro-
grams with an ICER < $50 000/QALY, regardless of cost. “Soft ICER
hawks” (33%, n = 47) gave more weight to cost, but did not
recommend against funding any interventions with an ICER <
$50 000/QALY.

By contrast, “budget hawks” (23%, n = 33) weighed cost above
value, typically approving all low-cost interventions regardless of
value and disapproving of all high-cost interventions regardless of
value. Finally, “moderates” (18%, n = 26) did not approve of either
high-cost or low-value interventions, tending to recommend
against programs both along the high-cost and the low-value axes.

A notable indicator for these groups is their response in the high-
cost, high-value corner of Figure 3,%° evaluation of a high-cost
program with a very cost-effective ICER: both hard and soft ICER
hawks favored funding this type of program, whereas budget
hawks and moderates did not.

Comparing these categories with other survey responses as
shown in Appendix Figure S3 in Supplemental Materials found
at https://doi.org/10.1016/j.jval.2021.11.1375, 71% of hard ICER
hawks (n = 27/38) reported they would recommend Drug X in an
academic article compared with 38% of moderates (n = 10/26), 15%
of soft ICER hawks (n = 7/47), and 18% of budget hawks (n = 6/33).
Differences between Hard ICER haws and other groups were sta-
tistically significant (P = .02, P <.001, P <.001, respectively).

There was weak evidence that respondents who focused pri-
marily on LMIC were more likely to be budget hawks (21% vs 6%,
P = .05) and that those from non-US developed countries were
more likely to be ICER hawks (76% vs 53%, P = .07) (breakdowns by
demographic characteristics in Appendix Fig. S1 in Supplemental
Materials found at https://doi.org/10.1016/j.jval.2021.11.1375).

We report regression results in Table 1. A model with gender,
position (i.e., academic vs industry), years of experience, and
geographic focus had a pseudo-R? of 3% when the outcome was
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Logistic regression results.

Years of experience
<1
1-5
6+

Country focus
Low- and middle-
income countries
A combination of
both
High-income
countries

Gender identity
Male/other
Female

Position
Academic
Government
Industry
Other

Note. For outcomes, 1 = “yes.” Average marginal effects are presented with Cls in

(Ref)
—0.03 (=0.26 to 0.20)
—0.04 (—0.25 to 0.18)

(Ref)
0.22 (—0.03 to 0.46)

0.14 (—0.06 to 0.34)

(Ref)
0.10 (—0.06 to 0.26)

(Ref)
0.13 (=0.17 to 0.43)
—0.15 (—0.40 to 0.10)
0.07 (=0.25 to 0.38)

(Ref)
—0.16 (—0.07 to 0.38)
—0.02 (—0.22 to 0.18)

(Ref)
0.01 (—0.24 to 0.27)

0.03 (—=0.19 to 0.25)

(Ref)
0.13 (—0.02 to 0.29)

(Ref)
—0.04 (—0.32 to 0.23)
—0.06 (—0.34 to 0.22)
0.05 (—0.25 to 0.35)

parentheses. Academia includes professors, postdoctoral/research scientists,
PhD students, and Master's students (breakdowns in text). No coefficients
were statistically significant at P < .05.

Cl indicates confidence interval; Ref, referent.

whether respondents would recommend drug X in an academic
article and 4% with the outcome of whether respondents would
recommend it to a policy maker. Point estimates for these effects
were generally small, although wide confidence intervals (Cls)
meant that we could not rule out meaningful effects. The only
coefficient that was statistically significant at the 10% level was
gender in the policy maker regression, with females 13% more
likely to recommend the intervention to policy makers (95% CI
—0.02 to 0.29) conditional on other covariates. (See more control
variables in Appendix Tables S4 and S5 and alternative specifica-
tions in Appendix Tables S6 and S7 in Supplemental Materials
found at https://doi.org/10.1016/j.jval.2021.11.1375.)

As high-cost technologies proliferate, countries must make
difficult trade-offs among healthcare services. We found
disagreement regarding when and how health economists would
recommend adoption of cost-effective but expensive in-
terventions, which persisted across demographic and professional
characteristics. First, when presented with a cost-effective but
expensive intervention, researchers disagreed on whether they
should characterize this intervention as worth funding. Overall, a
substantial minority of researchers (37%) said that they would
recommend funding Drug X in an academic article conducted for
the US setting, rather than considering it unclear whether the
drug should be funded or recommending against funding alto-
gether. However, a similar proportion would recommend that
policy makers find funding for Drug X in the budget, despite high
cost, with remaining respondents recommended refusing to fund
Drug X until prices fall or funding for a subset of the population.

In our stylized scenario, researchers lacked contextual infor-
mation that would normally inform decisions, such as how
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effectively limited drug purchases could be targeted to sicker
patients. Nevertheless, our survey suggests that the observed
disagreement in recommendations reflects different underlying
perspectives. We found that 42% of researchers believed that the
WTP threshold should be derived from the budget, whereas 41%
believed it should be derived from a societal measure of WTP. We
also identified 4 distinct ways in which health economists traded
off cost-effectiveness against affordability. In particular, 71% of
hard ICER hawks recommended funding Drug X in an academic
article, more than twice the overall average and 3.5 times the
percentage of budget hawks or moderates. Still, few researchers
believed that commonly used thresholds represent either the
fixed budget or societal WTP threshold. Approximately half of
respondents had chosen the threshold for their last article based
solely on convention.

Given these disagreements, it may be prudent to avoid binary
judgments of cost-effectiveness, especially in articles written in a
US setting where there are multiple decision makers with distinct
budgets with different levels of flexibility. Instead, researchers
might state whether an intervention is high value for a specific
payer’s budget or only high value if a specific budget could be
increased to fund expensive but cost-effective options. It may also
be useful to be explicit about threshold choice and opportunity
cost, delineating the extent to which a budget would have to in-
crease to implement an intervention or which specific programs
might be eliminated to afford it, and to consider multiple thresh-
olds. In the absence of consensus, it may be useful to increase ef-
forts to standardize a set of reported metrics across journals.

Current guidelines for CEA recommend a sensitivity analyses
over different input parameters and the Second Panel on Cost-
Effectiveness in Health and Medicine noted that a range of
thresholds “may be appropriate, depending on how new tech-
nologies are funded.””’ We argue that future CEA reporting
guidelines, such as the Consolidated Health Economic Evaluation
Reporting Standards checklist, might also consider recommending
the use of multiple types of cost-effectiveness thresholds or
justifying threshold choice based on relevant context for the de-
cision maker (such as whether or not the budget is fixed).??

In addition, authors should provide budget information
necessary for implementation in CEA. As a ratio, an ICER is typi-
cally invariant to coverage and timing. In the Tufts Cost-
Effectiveness Registry, which include all English-language CEAs,
93% of ICERs do not refer to a specific population size for the
intervention.”®> Authors should estimate and report population-
level health and economic outcomes, including budget impact,
and be explicit about the timing of health and economic conse-
quences. Distilling the time component of CEA to exponential
discounting, as is current practice, may not adequately capture all
policy-relevant time considerations, given unresolved debates
around discounting.?*?°

Some authors have proposed expansions to CEA theory to
consider implementation factors such as equity, nonmarginal
impacts, or how budget impacts manifest over time.'>?® These
allow CEA to more flexibly inform a decision problem. Neverthe-
less, they require more information than is traditionally required
for CEA, may be difficult to estimate in many contexts, and in-
crease the difficulty of comparing across different CEAs. This in-
vites a larger future debate: whether it is more useful for cost-
effectiveness to be a simple but incomplete measure presented
alongside other measures, a view discussed by the Second Panel
on Cost-Effectiveness in Health and Medicine,'® or whether it
should attempt to integrate additional relevant considerations like
budget impact.'”

There are several other limitations to our analysis. Our survey
had limited details about the scenarios proposed and focused
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specifically on individuals with experience in health economics.
Furthermore, because of our convenience sample, our results may
have been affected by sampling bias, the results of which are
difficult to quantify, and we had limited data and power to explore
differences by demographic subgroups. Nevertheless, we obtained
a diverse sample, and our findings indicate that experienced CEA
researchers with varied demographic and professional character-
istics may disagree on whether expensive interventions are worth
funding. In an era of high-cost health technologies, US policy
makers should move beyond simple CEA heuristics for in-
terventions with large budgetary impacts, contextualizing cost-
effectiveness within both current budgets and the potential for
budget growth.

Supplementary data associated with this article can be found in the
online version at https://doi.org/10.1016/j.jval.2021.11.1375.
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Sampling

To obtain our sample, we sent invitations to approximately 60 professors, PhD students, and industry
contacts at 35 medium-to-large research institutions. Individuals were encouraged to pass the survey onto
potential respondents. We also placed an invitation in the Society for Medical Decision-Making newsletter.
Respondents were required to have taken at least one course in cost-effectiveness analysis (CEA) and/or

contributed to at least one analysis.



Survey Participant Demographics
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Subgroup heatmaps

We show heatmaps (Figure 2) for different groups: all respondents as well as respondents 1) studying non-US
developed countries, 2) studying low- and middle-income countries (LMICs), 3) excluding Master’s students,
and 4) who had conducted > 1 cost-effectiveness analysis.

Respondents determined whether each square in the grid should be green (would recommend intervention),
red (would not recommend intervention), or white (neutral) in the United States context. The x-axis includes
cost-effectiveness ($/QALY), with larger values indicating less cost-effective services. The y-axis shows cost,
representing total costs for the eligible patient population (“budget impact”). The alarm bell threshold is
the “amount of net cost increase per individual new intervention that would contribute to growth in overall
health care spending greater than the anticipated growth in national GDP + 1%.”6 The color of the square
is the average response over all participants with value responses to this question (n = 144, 85% of total).
Non-US developed countries included respondents who noted being in such settings in the free response
section, including the United Kingdom (n = 14) as well as Spain and Canada (n = 17), provided thresholds in
pounds/Euros, or reported using the NICE threshold for cost-effectiveness. LMIC included respondents who
reported low- and middle-income countries as their main focus in cost-effectiveness analysis (n = 23). All but
Master’s excludes Master’s students, leaving n = 122. At least 1 CEA reference to people who self-reported
having worked on more than 1 CEA or who had provided a threshold in their most recent CEA (n = 119).

Trends were similar across professors, other academic positions, and non-academic positions. Professors were
slightly less likely than other academic respondents to recommend high-cost/high value interventions (lower
left) or low-cost/low-value interventions (upper right). By contrast, they were more likely than non-academic
respondents to recommend both high-cost/high value and low cost/low value interventions.



Figure S1. Tradeoffs between cost-effectiveness and affordability by subgroup.
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Enhanced heatmaps

These heatmaps show the breakdown of individuals that selected each option for the subgroups listed above.

Respondents determined whether each square in the grid should be green (would recommend intervention),
red (would not recommend intervention), or white (neutral) in the United States context. The x-axis includes
cost-effectiveness ($/QALY), with larger values indicating less cost-effective services. The y-axis shows cost,
representing total costs for the eligible patient population (“budget impact”). The alarm bell threshold is
the “amount of net cost increase per individual new intervention that would contribute to growth in overall
health care spending greater than the anticipated growth in national GDP + 1%.”6 The colors in each square
represent the breakdown of participant responses for each square (n = 144, 85% of total). Non-US developed
countries included respondents who noted being in such settings in the free response section, including the
United Kingdom (n = 14) as well as Spain and Canada (n = 17), provided thresholds in pounds/Euros, or
reported using the NICE threshold for cost-effectiveness. LMIC included respondents who reported low- and
middle-income countries as their main focus in cost-effectiveness analysis (n = 23). All but Master’s excludes
Master’s students, leaving n = 122. At least 1 CEA reference to people who self-reported having worked on
more than 1 CEA or who had provided a threshold in their most recent CEA (n = 119).
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Figure S2-B
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Figure S2-C
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Figure S2-D
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Figure S2-E
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Summaries of Free Response Questions

Our example scenarios attempted to provide as options high-level recommendations commonly provided in
applied papers. We allowed authors to select “Other” as a response to this question and fill in alternative
recommendations. Below are summaries to the fill-in responses.

Question: Which of the following best explains your response in the previous question?

A) Drug X is cost-effective, but policymakers would have to to reallocate funding from existing programs to
pay for the drug.

B) Drug X is cost-effective, but policymakers should wait until more competitors or generic options enter the
market.

C) Other

Results for “Other” are summarized below.

Table 2:
Cost-effectiveness is incomplete information
Increase budget or reallocate (add the reallocation to main category) 1
Need special decision process given high budget impact 10
Negotiate prices or wait until generics (just add the waiting to the main categoriy) 1

Question: You are asked to advise the Massachusetts health commision on whether and how to adopt Drug
X in its Medicaid budget. Which of the following best summarizes how you would advise them?

A) Fund Drug X for all eligible patients.

B) Refuse to fund Drug X at its current price. Wait for a lower price or competitors.

C) Only fund Drug X for half of the eligible population (chosen at random) to reduce budget impact concerns.
D) Other

Results for “Other” are summarized below.

Table 3:

Identify subpopulations that would benefit most 23
Adjust budget
Negotiate price/Novel payment mechanisms
Use shopping spree on Medicaid budget
Other

(PR PR V)

13



Survey Outcomes by Demographic Subgroups

In Figure 2 below, we present main survey outcomes by demographic subgroups. After adjusting the
significance threshold (Bonferroni corrected threshold: 0.05/32=0.0016) for multiple testing, we did not
identify significant differences by demographic characteristics. (The smallest p-values observed were across
academic positions in terms of their Evaluation of Drug X (p = 0.052) and across years of experience in terms
of whether the willingness-to-pay threshold should reflect budget or societal willingness-to-pay (p = 0.03),
both of which may merit further exploration in a higher-powered sample.) For reference, the category label
was significant in the evaluation of Drug X (p < 0.00001) and whether to Adopt Drug X in the Medicaid
Budget (p = 0.0008).

14
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Logistic Regression Analysis

We performed regression analysis on two questions about survey participants’ recommendations. The first used
an outcome variable of whether a researcher would recommend in an academic paper that decision-makers
fund drug X at current prices, where drug X is a hypothetical cost-effective medication with an ICER, of
$40,000/ QALY but would cost 20% of the Medicaid budget over the next 5 years. The second had outcome
variable is whether a researcher would recommend to a policymaker to fund drug X at current prices,
where drug X is a hypothetical cost-effective medication with an ICER of $40,000/QALY but would cost
20% of the Medicaid budget over the next 5 years. Both used demographic variables as covariates, including
current, position, whether the respondent was a Master’s student, age, gender, years of CEA experience,
regional focus, and number of CEAs performed. We found some evidence that Master’s students were more
likely to advise funding an expensive but cost-effective intervention in an academic paper (p<0.05, adjusted
and unadjusted), but little variation in other variables. Master’s students were not any more or less likely to
advise funding an expensive but cost-effective intervention to a policymaker.
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Linear Regression Analysis

We considered a linear probability model to assess sensitivity to functional form assumptions in logistic
regression. Both regressions have similar results.
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Cost-effectiveness survey - v2

Directions:

You are being asked to take part in a research study. This research is being conducted
to learn about best practices for cost-effectiveness analysis. Specifically, we are
interested in learning about how researchers would recommend using cost-
effectiveness analysis in decision-making. You are being asked to participate in this
research because you have completed at least one course about cost-effectiveness
analysis and/or written in at least one cost-effectiveness analysis.

Your participation in this study is voluntary and you may withdraw your participation at
any time for any reason. If you take part in this study, you will be asked to complete a
survey, which will take about 5-7 minutes. Specifically, you will be asked a number of
questions about whether you would implement certain programs and how you conduct
and interpret cost-effectiveness analysis. You can terminate your participation at any
time. If you have any questions about this study, you can contact Alyssa Bilinski
(abilinski@g.harvard.edu).

At the end of the survey, you will be given an opportunity to enter your email for a
chance to win a $25 gift card; we will give out 5 gift cards in total. Thank you again for
your time and participation.

To participate in the survey, click “| consent to participate in this survey.” To decline,
close this tab.

Q1 You are a researcher conducting  a cost-effectiveness analysis on a new drug, Drug X in
Massachusetts. You find that the drug has an  incremental cost-effectiveness ratio of
$40,000/QALY (compared to a typical threshold of $50,000-$100,000 QALY) over a lifetime time
horizon. To provide the drug to the entire eligible population would cost about 20% of the
current Medicaid budget over the next 3 years. Which of the following best summarizes how
you write up  this result in the discussion section in an academic paper?

In general, decision-makers should fund Drug X at current prices. (1)
In general, decision-makers should not fund Drug X at current prices. (2)

It's unclear whether the decision-maker should fund Drug X current prices. (3)
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Display This Question:

If You are a researcher conducting a cost-effectiveness analysis on a new drug, Drug X in
Massachuse... = In general, decision-makers should not fund Drug X at current prices.

Or You are a researcher conducting a cost-effectiveness analysis on a new drug, Drug X in
Massachuse... = It's unclear whether the decision-maker should fund Drug X current prices.

Q2 Which of the following best explains your response in the previous question?

O Drug X is cost-effective, but policymakers would have to to reallocate funding from
existing programs to pay for the drug. (3)

O Drug X is cost-effective, but policymakers should wait until more competitors or generic
options enter the market. (4)

() Other (5)
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Q3 You are asked to advise the = Massachusetts health commission on whether and how to
adopt Drug X inits ~ Medicaid budget. Which of the following best summarizes how you
would advise them?

Recommend funding Drug X for all eligible patients (1)
Refuse to fund Drug X at its current price. Wait for a lower price or competitors. (2)

Only fund Drug X for half of the eligible population (chosen at random) to reduce budget
impact concerns (3)

Other (4)

Q4 Each box in the grid represents an intervention, with its ICER across the top and total cost
across the left side. For example, the top left box represents an intervention of low cost with an
ICER of less than $50K/year.
Click the boxes to indicate an opinion on these interventions in a United States setting:
e One click (green): decision-maker should fund intervention
e Two clicks (red): decision-maker should not fund the intervention
¢ No click (white): unclear whether the decision-maker should fund the intervention

ICERSs are given in units of $/QALY. Costs represent total costs for the eligible patient
population ("budget impact"). The alarm bell threshold is the “amount of net cost increase per
individual new intervention that would contribute to growth in overall health care spending
greater than the anticipated growth in national GDP + 1%” (Institute for Clinical and Economic
Review).

< 50K 50-100K 100-300K 300K +

Low cost

Medium cost

At alarm bell threshold

High cost
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Q5

In the academic literature,
the willingness to pay
threshold should reflect the
current budget, i.e. be
explicitly derived from
funding interventions in order
of cost-effectiveness until
budget is exhausted. (1)

| more strongly agree with
the following: (1)

Q6 Rate the strength of your agreement on the previous question.

Completely agree with the option | chose (1)
Felt conflicted but had a clear preference (2)

Felt nearly equal about both answer choices (3)

Q7

In most cases, if a program is
cost-effective but not
affordable, this typically
means that policymakers
should increase the budget.

(1)

| more strongly agree with
the following: (1)

In the academic literature,
the willingness to pay
threshold should reflect
societal willingness to pay,
even if this would result in
substantial increases or
decreases to the current
health budget (2)

If a program is cost-effective

but not affordable, this
typically means that
policymakers should

decrease the willingness to

pay threshold. (2)
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Q8 Rate the strength of your agreement on the previous question.

Completely agree with the option | chose (1)
Felt conflicted but had a clear preference (2)

Felt nearly equal about both answer choices (3)

Q9 In the last cost-effectiveness analysis to which you contributed, what standard did you use
for the WTP threshold? (Check all that apply.)

1x GDP (1)

3x GDP (2)

Other (3)

Q10 Why did you use this threshold? (Check all that apply.)
It is the convention in the literature. (1)
It is approximately the true societal WTP. (2)

It is approximately the true WTP according to the current budget. (3)

Other (4)

Q4c What was the setting of your last cost-effectiveness analysis?

High-income countries (1)
Low- and middle-income countries (2)

A combination of both (3)
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Demographic Information

Q11 Current position

Government (6)

Industry (5)

Master's Student (1)

PhD Student (2)
Post-doc/Research scientist (3)
Professor (4)

Other (7)

Q14 Gender identity
Male (1)
Female (2)
Non-binary (3)

Prefer to self describe (4)

Prefer not to say (5)

Q15 Age
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Q16 Years of experience (coursework, research, OR teaching)  with cost-effectiveness
analysis

Q17 Number of about cost-effectiveness analyses to which you have contributed
0 (1)
1-2 (2)
3-5 (3)

5+ (4)

Q5f Which of the following are your main focus in cost-effectiveness analysis?

High-income countries (1)
Low- and middle-income countries (2)

A combination of both (3)

Q18 Any further comments?
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