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Aim: This review summarizes the discounting approaches recommended in current economic evaluation
(EE) guidelines for healthcare programs and interventions. Materials & methods: A systematic review
of EE guidelines for healthcare, published up to July 2022, was conducted. Results: A total of 52 EE
guidelines were reviewed. The majority of these guidelines recommend equal discounting (80.8%) rather
than differential discounting (9.6%). The rationale for equal discounting includes recommendations by
the government, consistency with other countries, and economic development. However, the rationale for
differential discounting is based on the interest in short-term government bonds and anticipated budget
changes. Discussion: This review demonstrates variation in both discounting approaches and rates across
EE guidelines and underscores the need for a global consensus on discounting approaches.

Plain language summary: This article discusses the discounting approaches recommended in published
economic evaluations for healthcare decision making by various institutions worldwide. As discounting
rates may differ based on the context, such as cost incurred or benefit received over time, it is important
to understand the factors contributing to these differences. This systematic review details the different
discounting rates by country and whether discounting is done equally or differently for cost and benefits,
in which the synthesized evidence on discounting is currently lacking. Additionally, the rationale for
choosing similar or varying rates was reviewed and summarized. This review identified a significant
discrepancy and variation in discounting rates and rationale in economic evaluations by country. Variation
in the discount rates was observed and may be due to the individual country’s healthcare system,
financing mechanisms and needs. Including discounting approaches in national guidelines can be used by
policymakers to understand the impact each approach has on decision making in healthcare interventions.
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Globally, there is a growing demand for health economic evaluations (EE) given the technological progress, medical
innovation, changing demographics and epidemiological transition [1-3]. The financial cost of therapies is high,
which may translate to high upfront therapy costs and subsequent high consumption in national health budgets [4,5].
This necessitates the growing need for therapies to demonstrate value for money. For example, medical therapy such
as ABECMA (idecabtagene vicleucel), a recently approved gene therapy by the US FDA for multiple myeloma,
could cost nearly $0.5 million (USD) per fusion [4]. In instances such as these, decision makers must determine
whether the expected additional health benefits of a new therapy justify the increased costs compared with the
standard of care [3].

Economic evaluations provide a framework for understanding the clinical benefits and resource implications of s
health interventions, aid in resource optimization and decision making, and demonstrate whether there is value % \Becarls
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for money 3]. The integration and adoption of new technologies into clinical practice requires a demonstration of
clinical and economic value. In doing so, the decision whether to fund new interventions is guided by EE, including
the application for reimbursement and the transferability of results to guide decision making [6]. As such, these
guidelines outline a framework for planning, conducting, and reporting economic evaluation for reimbursement
applications, designing studies, and EE reports [7].

One common practice in EE is discounting to provide a logical basis for transforming future healthcare costs
and benefits to ‘present value’. Future costs and benefits are discounted due to pure time preference, economic
growth and the catastrophic risk of the intervention (8,9. While the rationale for discounting potential costs and
benefits is justified, there is disagreement regarding whether they should be discounted at the same rate (equal
discounting) [10-12], mainly because of the concept of time preference. This is critical because future benefits are
not valued at the current time. Costs are upfront and occur now, while benefits occur later, which undervalues
the intervention and impacts decision making [13,14]. Additionally, discount rates in the economy vary, reflecting
the individual preferences on the current and future consumption of goods/services and the productive potential
of capital investment to yield ‘real money’ [15]. Unlike costs, discounting benefits is controversial mainly due to
the fact that health cannot generate a real rate of return (USD adjusted for the rate of inflation) when invested to
produce future gains [15,16]. This is important if future benefits are discounted, given benefits of interventions are
imminent and costs occur in the present.

The development of EE guidelines has been an evolutionary step for health technology assessments (HTA) for
reimbursement and understanding the comparative value of healthcare. Many countries have developed method-
ological guidelines or country-specific requirements to facilitate healthy EE. Though similarities exist in the
theoretical constructs behind the development of EE guidelines, the content of these guidelines differ. EE guide-
lines have been previously evaluated [17-19] in systematic reviews, but those reviews did not focus on the theoretical
concepts of the discounting approaches used. Furthermore, the historical trajectory of discount rates has evolved
over time and some degree of variability exists in the discounting approaches recommended. Given discounting
approaches in EE have been subject to debate, it is important to review the choice and rationale for each, as it
impacts the comparability and transferability of EE results across settings. This paper identifies and summarizes the
discounting approaches used in current EE guidelines for healthcare.

Materials & methods

Registration & protocol

A systematic review of all discounting approaches recommended in current EE guidelines for healthcare programs
and interventions was conducted following the Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) guidelines [20,21]. The review protocol was not registered on PROSPERO.

Eligibility criteria
EE guidelines were eligible for inclusion if they focused on healthcare and were published as articles or reports
from official sources of government agencies (such as the Ministry of Health), HTA organizations, institutes,
or working groups. Eligible publications and reports were classified as HTA guidelines, HTA recommendations,
pharmacoeconomic (PE) submissions, PE recommendations or submission guidelines. Published articles were
included if they were endorsed by HTA organizations or government agencies. The outcomes of interest were the
recommended discount rates for costs and benefits (reference case and sensitivity analysis), as well as the rationale
for the choice of the discount rate.

No restrictions were placed on the year or the language of the guidelines. Non-English language guidelines were
translated to English using Google Translate. If multiple versions of a particular document were available, the most
recently published document was used for data extraction.

Searches
A search was conducted for healthcare EE from the following databases: EconLit, National Health Service Economic
Evaluation Database (NHS EED), European Network for Health Technology Assessment (EUnetHTA), PubMed®,
Google™, Guide to Economic Analysis and Research (GEAR) and the International Society for Pharmacoeconomic
and Outcomes Research (ISPOR).

The following keywords were used: topic = ‘country name’ and topic = ‘guidelines’ or ‘recommendations’ or
‘submissions’ or ‘standards’ and topic = ‘economic evaluation” or ‘economic’ or ‘health technology assessment
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Identification of studies via databases
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Figure 1. PRISMA flowchart of the record selection process.

(HTA)’ or ‘healthcare’ or ‘pharmacoeconomic’. Hand searching was performed to identify eligible healthcare EE
guidelines. An outline of the flow of the included guidance documents is shown in Figure 1.

Screening & data extraction
The search results were downloaded and imported into EndNote™ (Clarivate, London, UK) for deduplication.
Searches with citations not compatible with EndNote format were saved in Microsoft Excel (Microsoft Corpora-
tion, WA, USA) and then manually deduplicated. Two reviewers Abimbola O Williams (AOW) and Alysha M
McGovern (AMM) independently screened each record and extracted data. The date of the last search was July
2022. Discrepancies after the review were resolved through a discussion and consensus among the authors.
Guidelines were categorized by discounting approaches (equal and differential) and discounting rationale. Equal
discounting was defined as identical discount rates for both costs and benefits, while differential discounting was
defined as different discount rates for costs and benefits. For the guidelines that did not report discounting rates
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Figure 2. Economic evaluation guidelines in healthcare representation by type.
HTA: Health technology assessments; PE: Pharmacoeconomic.

for either costs or benefits, the discount rates were not reported. The discounting rationales were extracted and
reported, if available, and the information was synthesized by country and discount concepts.

Study risk of bias assessment

An attempt was made to assess the risk of bias in the EE guidelines. However, no formal quality appraisal was
performed due to the lack of a standard tool for such an assessment. Given this systematic review included national
guidelines focusing on discount rates, no guidelines fell into the categories of existing tools that could be assessed
for bias. Further, most of the guidelines included in this study (Table 1) were developed by federal institutions of
different countries and may present unbiased research reflecting their economy and health policy.

Results

Guideline characteristics

A total of 52 EE documents published between 1998 and 2022 were included in this review: 17 HTA guidelines, 24
PE guidelines, four PE recommendations, five submission guidelines and two HTA recommendations (Figure 2).
Included guidelines were from 32 (61.5%) high-income countries, ten (19.2%) upper-middle-income countries and
eight (15.4%) lower-middle-income countries. Countries were categorized based on the World Bank’s country and
lending group classification for the fiscal year 2023 [61]. The remaining two guidelines were global (WHO) or
European (EUnetHTA). The target audiences for the EE guidance were decision makers, including payers and
healthcare professionals, researchers, and the pharmaceutical and medical device industries (Table 1).

Choice of discount rates

The following concepts were used to categorize the discount rates of costs and benefits: equal discounting (identical
discount rates for both costs and benefits) and differential discounting (different discount rates for costs and benefits)
(Figure 3). The majority (80.8%) of the EE guidelines recommend equal discounting of costs and benefits (Figure 1).
However, Iran and MERCOSUR (Argentina, Brazil, Paraguay and Uruguay) recommend discounting costs and
benefits but do not specify the choice of rates. Similarly, three countries (Bhutan, Denmark and Switzerland) did
not specify discount rates in their guidelines.

Countries that emphasized equal discounting of costs and benefits in their guidance documents ranged from
1.5% (Canada) to 7% (the Philippines) (Table 1). The recommended discount rate to be used in sensitivity analysis
for both costs and benefits ranged from 0% to 12%. Cuba recommended discounting both costs and benefits using
rates recommended by specific government agencies.

Five EE guidelines (9.6%) emphasized differential discounting: Belgium, Poland, Russia, Slovenia and The
Netherlands. The recommended discount rates for costs ranged from 3.0% (Belgium) to 5.0% (Russia, Poland and
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Figure 3. A global view of the discounting approaches in economic evaluation guidelines on healthcare. Differential
discounting: Belgium, Poland, Russian Federation, Slovenia and The Netherlands. Equal discounting: Australia,
Austria, Baltic (Latvia, Lithuania and Estonia), Brazil, Canada, China, Colombia, Croatia, Cuba, Czech Republic, Egypt,
Europe, Finland, France, Germany, Global, Hungary, India, Indonesia, Ireland, Israel, Italy, Japan, Malaysia, Mexico,
New Zealand, Norway, Philippines, Portugal, Scotland, Singapore, Slovak Republic, South Africa, South Korea, Spain,
Sweden, Taiwan, Thailand, Tunisia, Ukraine, UK and USA.

Slovenia), whereas the recommended discount rates for benefits ranged from 1.5% (Belgium and The Netherlands)
to 3.5% (Poland). The discount rate for the reference case in sensitivity analysis ranged from 0% (Belgium,
Poland and Slovenia) to 8.0% (Slovenia). Russia and the Netherlands did not specify discount rates for sensitivity
analysis but highlight the importance of conducting sensitivity analysis in economic evaluations.

Discounting rationale

Of the 52 guidelines evaluated, 27 (51.9%) provided a clear rationale for the recommended discount approach.
These countries include Belgium, Canada, Croatia, Cuba, Denmark, Egypt, France, Germany, Hungary, India,
Ireland, Italy, New Zealand, Norway, Portugal, Singapore, Taiwan, Thailand, Ukraine, the UK and the USA. In
contrast, 27 (51.9%) EE guidelines did not include a rationale for their recommended discounting approach and
include: Australia, Austria, Baltic, Bhutan, Brazil, China, Colombia, Czech Republic, Finland, Indonesia, Iran,
Israel, Japan, Malaysia, MERCOSUR, Mexico, Russia, Scotland, Slovak Republic, Slovenia, South Africa, Sweden,
Switzerland and The Netherlands and Tunisia.

Among the 42 guidelines that recommended equal discounting, the choice and justification for the discount
rate were based primarily on government (Ministry of Finance) recommendations (Cuba, Portugal, Ireland and
the UK), consistency with other countries or economic evaluations (Egypt, India, Italy and Singapore) and
economic development (government’s long-term cost of borrowing) (Cuba, Canada and Croatia). For example,
the Canadian HTA guideline offered theoretical arguments on discounting recommendations but not a rationale
for equal discounting [28]. The UK’s guideline specified equal discounting in its reference case at 3.5% per year, in
line with its public bodies [59]. Normative arguments for equal discounting include consistency and comparison of
results to other EEs. However, technical arguments focused on anticipated budget changes, the rate of return on
investments, and the value of productivity and health over time.

Of the five countries that emphasized differential discounting, two (Belgium and Poland) included a rationale
for the approach. The rationale for differential discounting in Belgium was based on consistency with previously
published guidelines and consistency in the discount rate above a fluctuating rate (e.g., interest on the short-term
government bonds and the anticipated budget changes). Poland justified its discounting approach as attributable
to rising social expectations with regards to maintaining good health, as well as time-varying willingness to pay for
health outcomes.
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Discussion

This review summarizes the discounting rates and approaches used in EE guidelines for healthcare. Globally,
discounting rules vary substantially, with many guidelines recommending equal rather than differential discounting
of future costs and benefits. The rationale for equal discounting is mainly based on the consistency thesis [15] and
uniformity with other assessment bodies that allows for comparability, transferability and generalizability of the
value of healthcare across different settings. However, the rationale for differential discounting was based on the
return on risk-free government bond and the anticipated budget changes over time. Gaps exist in the rationale
behind discounting rate choices, which may be due to the changing discounting trajectory, misunderstandings on
discounting health [15,16], lack of clarity on the rationale for discounting approaches, limited resources or investment
in health, or disagreement on discounting of costs and benefits [10-12].

Theoretical debates about discounting in economic evaluations

Much of the recent inconsistencies in approaches to discounting costs and benefits stem from the UK’s shift in
discounting rules from differential to equal discounting [62-64]. The inconsistency in discounting rules between the
National Institute for Health and Care Excellence (NICE) and the Green Book, with irregularity in the changes in
NICE annual rates and the differential rates over time, is notable [59,65]. The historical trajectory of UK discount
rates has varied over time: NICE 2001 (6.0% and 1.5%) was aligned to the UK Department of Health; NICE
2004 (3.5% and 1.5%) aligned to Gravelle and Smith (2001); NICE 2004 (3.5%) was specified in the Green Book;
and NICE 2008 (3.5% each) differed from the Green Book (1.5%) annual rate of health outcomes. Regardless,
the current guidelines for equal discounting is consistent with other assessment bodies such as Canada’s Drug and
Health Technology Agency.

Two influential arguments favoring equal discounting are the consistency thesis and the Keeler—Cretin para-
dox [15,66]. The consistency argument is based on valuing the benefits relative to current costs as in future costs
and has no assumption that future benefits are less valuable than current benefits. The relationship between costs
and benefits is then constant [15]. Similarly, the Keeler—Cretin paradox illustrates how an intervention may be
more favorable by postponing its implementation if its costs are discounted, but the effects are not. Both studies
concluded that differential discounting of costs and benefits might lead to misleading results [66]. This concept
may be true when people delay spending due to an expectation of a price decline. Though, if the relative value of
health or societal income rises with time, costs and benefits should have equal discount rates. However, because
costs and benefits occur at different periods, differential discounting seems logical. Given decision makers choose
from competing priorities to fund interventions, the likelihood of patients from different periods competing for
resources is unlikely to occur [11,67.

Opposing arguments to equal discounting recommend not discounting benefits or conducting differential
discounting of costs and benefits [10,11,68,69]. For instance, the discount factor for benefits should be higher than
that of costs but lower than the rate of growth of future benefits compared with future costs over time [11]. However,
because marginal utility increases with income and health remains constant, it is believed the rate will be positive in
most settings. Furthermore, the rationality of this approach depends on the decision maker’s interest in maximizing
health or wealth, a fixed healthcare budget and the changes in the value of health over time. The study concluded
differences in the discounting rate might play a role in the growth of the cost—effectiveness (CE) threshold or value
of health [70], potentially generating misleading results. Though under ‘strong and implausible assumptions about
the values and facts,” discounting costs and benefits at a common rate could be acceptable [63]. The assumption
is that over time, the budget increases rapidly and the marginal social value of health spending increases as the
marginal value of utility relative to consumption.

In the discounted utility model, the value from future welfare is the same as the product of the current
utility and discount factor, which causes a positive time preference [71]. This emphasizes that equal discounting
is appropriate, regardless of utility over different time periods. However, due to the distinct characteristics of
interventions/programs, EEs could be sensitive to discounting and may worsen the CE of programs [11,72,73]. One
notion is horizontal equity occurs and preserves treatment neutrality for potential beneficiaries who are alive and
treated in a neutral manner, regardless of their position in time [74]. However, if potential beneficiaries are not equal
in all respects due to differences in demographic characteristics, then the valuation of health could be perceived
differently (75].
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Implications on the value of healthcare

Several critics suggest treating costs and benefits differently and call for a deviation from the discounting policy
for interventions [11,72,73]. Theoretically, the decision rule for differential discounting is based on the growth of
the consumption value of health and the CE threshold and constraints on healthcare expenditure [9]. In addition,
when the marginal utility of consumption declines, health becomes valuable, allowing for the satisfaction of higher
consumption. Thus, discount rates for benefits need to be lower than those of costs if the benefits are valued
per utility benefits [76]. Also, when both the microeconomic theory of consumption and the social welfare theory
are evaluated, the discounting of benefits should be lower than the discounting of costs [76]. Yet, applying equal
discounting to costs and benefits in EE is a departure from the utility-based theory [76].

Because a citizen requires healthcare services from birth to death, healthcare has been a key area for govern-
ment investment. In the US, healthcare spending reached $3.6 trillion in 2018 (311,172 per person), accounting
for 17.7% of the share of the economy [77]. Given healthcare is an integral part of any society or nation, defining
discount rates for both costs and benefits should be justified by rationales that are personalized for each country or
healthcare system. However, resources are limited and investment in health varies by country; thus, accounting for
the need for differential discounting.

Given the constraints on healthcare expenditures, healthcare costs will be health, which will be forgone at a
rate represented by the CE threshold [91. However, if healthcare expenditure is constrained, future costs are not
displaced by consumption, but rather by health. In this case, any growth in health consumption value means
subsequent costs and benefits are valuable. Thus, if the incremental cost—effectiveness ratio (ICER) is compared
with the current threshold, then the increase in the consumption value of health can be reflected by discounting
the incremental costs and benefits at a lower consumption rate [63]. Most importantly, the growth in the threshold
justifies lowering the discount rates for benefits more than the discount rate for costs when one compares the
ICER and the threshold [91. In contrast, future costs may displace future consumption rather than health if there
are no constraints on healthcare spending. Then, the future costs and benefits may be discounted equally. However,
if no constraints occur in healthcare spending and growth in the consumption value of health, then discounting
benefits lower than costs is ideal in EE guidelines.

Understanding the rationale for EE is critical and determines an appropriate discounting approach (63]. For
instance, an EE that focuses on health spending should capture the future health benefits valued through differential
discounting. If CE is the goal, costs and benefits should be discounted equally [63]. Also, from an intergenerational
perspective of health effects, differential discounting appears to be more equitable and technically sound than equal
discounting. Equal discounting appears to be appropriate for consistency with other national guidelines; however,
the argument for equal discounting becomes acute when the effects of interventions are delayed and costs and
benefits decrease at different times. Because current consumption is more valued than subsequent consumption,
there is a higher opportunity cost for the current compared with the future consumption, resulting in the need for
investing in existing resources to generate returns.

Strengths & limitations

This study has several limitations. First, this article focuses on the review of healthcare EE guidelines. Given
the included documents were not designed as comparative research, an assessment of the risk of bias for each
guideline was not completed. Since quality assessment is a critical part of systematic reviews, a standardized quality
assessment tool for non traditional documents should be developed to ensure the reporting quality is assessed.
Second, the wording of the guidelines was not sufficiently clear to make definite statements on the categorization
of the guidelines by type. Third, the target audience, when not specified, was challenging to ascertain. Although
in most countries, the guidelines were developed and funded by government agencies and were classified based on
their country. However, the recommendations of the second panel was developed by global experts and funded
by the US non profits and government agency, and this guideline was classified as a US guideline. At last, not all
guidelines were available at the time of the review, thus not all guidelines were included.

Despite these limitations, this paper offers a comparative assessment of the discount rules and lays out the
theoretical arguments of the impact of equal and differential discounting. Yet, differences in the discounting
approach exist and can potentially impact the value of healthcare, health policies and resources. Thus, future
research could explore the implications of discounting rates on healthcare decisions given how differences in
discounting rates could impact the value of healthcare and interventions. This study serves as relevant material
to researchers on the discounting landscape, methodological implications and the potential impact on national
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healthcare systems. Further, this study highlights the need for decision makers in countries without an EE guideline
to consider developing a methodological guideline for EE in healthcare.

Conclusion

This study highlights substantial variations in the discount rates for costs and benefits in healthcare EE guidelines.
Most EE guidelines emphasize equal discounting, which is partly due to budget constraints, the social objective of
the economy and positive time preference. While the controversy in the methodological approaches of discounting
impacts access to interventions, resource planning and decision making, there is need for standardization and clarity
in the discounting approaches in EE guidelines.

Summary points

e Evidence evaluating discounting approaches in the current healthcare economic evaluation (EE) guidelines is
lacking. This review evaluated and compared the discounting approaches in current published EE guidelines for
healthcare interventions and programs.

e Published healthcare EE guidelines were from 32 (61.5%) high-income countries, ten (19.2%)
upper-middle-income countries and eight (15.4%) lower-middle-income countries.

e Differences were found in the choice of discount rate — equal (80.8%), differential (9.6%) and no discount rates
(9.6%).

e Among the 42 guidelines that recommended equal discounting, the choice and justification of the discount rate
was based mainly on government (Ministry of Finance) recommendations, consistency with other countries or
economic evaluations and economic development (government long-term cost of borrowing).

e The rationale for differential discounting was based on consistency with previously published guidelines,
consistency in the discount rate above a fluctuating rate, rising social expectations regarding maintaining good
health and time-varying willingness to pay for health outcomes.

e Differential discounting appears to be more equitable and technically sound than equal discounting from an
intergenerational perspective of health effects. Equal discounting appears to be appropriate for consistency with
the other national guidelines, health budgets and resources constraints. However, the argument for equal
discounting becomes acute when the effects of interventions are delayed and costs and benefits fall at different
times.

e A wide variation and methodological differences in discounting in EE guidelines exists. Thus, there is a need for a
global consensus on, and consistency in, discounting approaches, given their impact on the value of
interventions, resource planning and decision making.
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