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IMPORTANCE Since publication of the report by the Panel on Cost-Effectiveness in Health and

Medicine in 1996, researchers have advanced the methods of cost-effectiveness analysis,
and policy makers have experimented with its application. The need to deliver health care
efficiently and the importance of using analytic techniques to understand the clinical and
economic consequences of strategies to improve health have increased in recent years.
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OBJECTIVE To review the state of the field and provide recommendations to improve the
quality of cost-effectiveness analyses. The intended audiences include researchers,
government policy makers, public health officials, health care administrators, payers,
businesses, clinicians, patients, and consumers.
DESIGN In 2012, the Second Panel on Cost-Effectiveness in Health and Medicine was formed
and included 2 co-chairs, 13 members, and 3 additional members of a leadership group. These
members were selected on the basis of their experience in the field to provide broad
expertise in the design, conduct, and use of cost-effectiveness analyses. Over the next 3.5
years, the panel developed recommendations by consensus. These recommendations were
then reviewed by invited external reviewers and through a public posting process.
FINDINGS The concept of a “reference case” and a set of standard methodological practices
that all cost-effectiveness analyses should follow to improve quality and comparability
are recommended. All cost-effectiveness analyses should report 2 reference case analyses:
one based on a health care sector perspective and another based on a societal perspective.
The use of an “impact inventory,” which is a structured table that contains consequences
(both inside and outside the formal health care sector), intended to clarify the scope and
boundaries of the 2 reference case analyses is also recommended. This special
communication reviews these recommendations and others concerning the estimation of the
consequences of interventions, the valuation of health outcomes, and the reporting of
cost-effectiveness analyses.
CONCLUSIONS AND RELEVANCE The Second Panel reviewed the current status of the field of
cost-effectiveness analysis and developed a new set of recommendations. Major changes
include the recommendation to perform analyses from 2 reference case perspectives and to
provide an impact inventory to clarify included consequences.
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I

n 1993, the US Public Health Service convened a panel of 13
nongovernment scientists and scholars with expertise in economics, clinical medicine, ethics, and statistics to review the
state of cost-effectiveness analysis and to develop recommendations for its conduct and use in health and medicine (a glossary of
terms appears in the Box).1 The primary goals were to improve the
quality of cost-effectiveness analyses and promote comparability
across studies.
In 1996, the original Panel on Cost-Effectiveness in Health and
Medicine published its findings in a series of articles in JAMA,2-4 and
in a book.1 The panel emphasized that the growing field of costeffectiveness analysis provided an opportunity to rationalize health
policy if the technique and its application were well understood and
implemented.
During the 20 years since the release of the panel’s report, the
number of published cost-effectiveness analyses has increased
substantially. Moreover, the field has advanced in many ways such
as by strengthening its theoretical foundations; improving methods for evidence synthesis, modeling, and uncertainty analysis;
considering more closely the ethical issues surrounding the use of
cost-effectiveness analysis; and standardizing requirements for
the reporting of results. During the same period, health care also
has experienced substantial changes in terms of its use of technological advances and the organization, financing, cost, and delivery
of care. New uses of cost-effectiveness analysis have also emerged
in the United States and abroad. Examples from the United States
include the use of cost-effectiveness analysis by the Advisory
Committee for Immunization Practices, which establishes national
immunization policy recommendations on behalf of the US Centers for Disease Control and Prevention.5 A prominent example in
the United Kingdom is the use of cost-effectiveness analysis by
the National Institute of Health and Care Excellence, which is a
nondepartmental public body created in 1999 that serves England
and Wales.6
The need to deliver health care efficiently and the importance
of using analytic techniques to understand the clinical and economic consequences of strategies to improve health have only
increased. Health care spending in the United States comprised
13% of gross domestic product in 1995; in 2014, it approached
18%.7 For these reasons, an update of the original panel’s efforts
is important.

Cost-benefit analysis: An analytic tool for estimating the net social
benefit of a program or intervention as the incremental benefit
of the program minus the incremental cost, with all benefits and
costs measured in US dollars.
Cost-effectiveness analysis: An analytic tool in which the costs
and effects of a program and at least 1 alternative are calculated
and presented in a ratio of incremental cost to incremental effect.
Effects are health outcomes, such as cases of a disease prevented,
years of life gained, or quality-adjusted life-years, rather than
monetary measures as in cost-benefit analysis.
Disaggregated measures: Attribution of total costs or
quality-adjusted life-years to intermediate categories associated
with specific cost categories (eg, intervention-specific vs relating
to the care of the condition, health care sector vs other sector)
or intermediate health outcomes. A typical breakdown of costs
into disaggregated measures would report intervention-specific
and condition-related costs, along with more detailed categories
as relevant (eg, hospitalization, outpatient visits). Other categories
may be relevant depending on the decision context.
Discounting: The process of converting future dollars and future
health outcomes to their present values.
Health care sector perspective: A viewpoint for conducting
a cost-effectiveness analysis that includes formal health care
sector (medical) costs borne by third-party payers and paid
out-of-pocket by patients. These third-party and out-of-pocket
medical costs include current and future costs, related and
unrelated to the condition under consideration.
Incremental cost-effectiveness ratio: The ratio of the difference
in costs between 2 alternatives to the difference in effectiveness
between the same 2 alternatives.
Net health benefit: Linear combination of costs and effects,
expressed in effectiveness units.
Net monetary benefit: Linear combination of costs and effects,
expressed in US dollars.
Perspective: The viewpoint from which a cost-effectiveness
analysis is conducted.
Quality-adjusted life-year: A measure of health outcome
that assigns a weight to each period (ranging from 0 to 1),
corresponding to the health-related quality of life during that
period, in which a weight of 1 corresponds to optimal health,
and a weight of 0 corresponds to a health state judged equivalent
to death; these are then aggregated across periods.
Reference case: A set of standard methodological practices
that all cost-effectiveness analyses should follow to improve
comparability and quality.

Methods
In 2011, members of the original panel began planning for an
update to the 1996 recommendations. Over the next year, a leadership group was formed that included the eventual co-chairs (G.D.S.
and P.J.N.) of the Second Panel on Cost-Effectiveness in Health and
Medicine and coauthors of this article (L.B.R., J.E.S., and T.G.G.).
This leadership group convened a new panel during the fall 2012
and developed a process for updating the original report.
The 13 individuals invited to join the Second Panel were invited by the leadership group (after consultation with members
of the first panel and other advisors) and selected on the basis of
their experience in the field to provide broad expertise in the
design, conduct, and use of cost-effectiveness analyses. Three
international members (D.F., M.K, and M.J.S.) reflected the per1094

Box. Glossarya

Societal perspective: A viewpoint for conducting
a cost-effectiveness analysis that incorporates all costs and
health effects regardless of who incurs the costs and who obtains
the effects.
a

Adapted from glossary in Gold et al.1

spectives and experiences of other countries that have used costeffectiveness analysis. The group met as a full panel through regular teleconferences beginning in early 2013 and held 5 in-person
meetings over the next few years to update the recommendations.
The Second Panel has updated and expanded the recommendations of the original panel in numerous ways. The panel considered each of the original recommendations and the need to modify
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or expand them based on changes in the field. For new topic areas
(decision modeling, evidence synthesis, ethics), panel members
drafted recommendations de novo. Throughout the process, draft
recommendations were circulated first among chapter authors and
then more broadly among the panel as a whole for email, teleconference, and in-person discussion and consensus. If consensus was
not possible, the plan was for the panel to vote, with an 80%
majority required to pass and with the option for a minority report.
Consensus was reached relatively easily on most recommendations. Two exceptions were recommendations about perspectives
for the reference case (whether to recommend 1, 2, or more perspectives and how to define them) and on productivity (whether to
include it in the numerator or denominator of the incremental costeffectiveness ratio). After further discussion, consensus was
reached on these and all other issues without the need for a formal
vote and without any minority reports.
The Second Panel benefited from the active participation of
some members of the original panel, and from review of its work by
experts in the field through both an external review process and a
public comment period (participants of this process are listed in the
additional contributions section at the end of the article).
The objectives were to review the state of the field and provide recommendations to improve the quality and promote the comparability of cost-effectiveness analyses. The intended audiences are,
in addition to students and researchers, government policy makers, public health officials, health care administrators, payers, businesses, clinicians, patients, and consumers.
The landscape and the set of challenges to cost-effectiveness
analysis have changed since 1996. Cost-effectiveness analysis is
no longer a nascent approach, and variation in published studies
cannot be ascribed to the newness of its concepts or methods.
Compared with the original panel, the Second Panel had the
advantage of drawing on 2 decades of methodological and policy
advances. However, the Second Panel also had the challenge of
sifting through and trying to make sense of the diverse and sometimes contrasting opinions about and experiences with costeffectiveness analysis.

Key Recommendations

Special Communication Clinical Review & Education

Reference Cases
The original panel recommended a reference case, which is a set of
standard methodological practices that all cost-effectiveness analyses should follow to improve comparability and quality.1 It further
recommended that reference case analyses take a societal perspective to reflect the perspective of a decision maker whose
intention is to make decisions about the broad allocation of
resources across the entire population. In a cost-effectiveness
analysis conducted from a societal perspective, the analyst considers all parties affected by the intervention and counts all significant
outcomes and costs that flow from it, regardless of who experiences the outcomes or bears the costs. The original panel also
noted that, to address specific decision contexts, analysts might
also include narrower perspectives, such as that of the health care
sector, to reflect the view of a decision maker whose responsibility
rests only within that sector. The Second Panel endorses the reference case concept for the purposes originally intended, namely to
improve the quality of cost-effectiveness analyses and promote
comparability across studies.

Societal Perspective: Experience Since the Original Panel
Since publication of the original panel’s recommendations in 1996,
there has been a substantial increase in the number of published
cost-effectiveness analyses, and many have not used a societal perspective as defined by the original panel.9-12 One study found, for
example, that only 341 (29%) of 1163 cost per quality-adjusted lifeyear (QALY) analyses published through 2005 adopted a societal
perspective.11 Even when analysts have stated that they have used
a societal perspective, they have often omitted potentially important elements, such as costs related to patient and caregiver time,
or to transportation or non–health care sectors (eg, education), so
that the perspective of the analysis is essentially a narrower
one.11,13-15 Moreover, since 1996, decision-making bodies primarily
in Europe, Australia, and Canada have formally incorporated costeffectiveness analysis into health technology assessment processes to inform coverage and reimbursement decisions, but generally have not adopted a societal perspective, preferring instead a
more focused health system perspective. Others have highlighted
the theoretical challenges associated with aggregating the costs
and effects that fall on different sectors and individuals in a way
that reflects a consensus position on social welfare.16,17

Overview
Cost-effectiveness analysis can help inform decisions about how to
applyneworexistingtests,therapies,andpreventiveandpublichealth
interventions so that they represent a judicious use of resources. It
also can help to fill gaps in the evidence about the estimated population-level public health effect of such interventions, and can support decisions to disinvest in older interventions for which there are
more cost-effective alternatives. Cost-effectiveness analysis provides a framework for comparing the relative value of different interventions, along with information that can help decision makers sort
through alternatives and decide which ones best serve their programmatic and financial needs.
The full set of recommendations are included in the eAppendix in the Supplement. The complete report will be published in book
form in October 2016.8 This Special Communication summarizes key
recommendations regarding the reference case and study perspectives, as well as other important aspects of the report.
jama.com

Panel’s Reference Case Recommendations
The following recommendations are important to promote quality and comparability, while also recognizing (1) the different preferences, types of interventions, needs, and authorities of decision
makers, (2) the importance of preserving flexibility for analysts
in accommodating those factors, and (3) the value that stems
from illustrating the consequences of decisions from different
viewpoints.
Recommendation 1: Reference Cases and Perspectives

All studies should report a reference case analysis based on a
health care sector perspective and another reference case analysis based on a societal perspective. The reference cases are
defined by recommendations for components to consider for
evaluation, methods to use, and elements for reporting. It is recommended that reference case analyses measure health effects
(Reprinted) JAMA September 13, 2016 Volume 316, Number 10
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Figure 1. Impact Inventory Template

Sector

Type of Impact
(list category within each sector with unit of
measure if relevant)a

Included in This
Reference Case Analysis
From…Perspective?
Health Care
Sector

Societal

Notes on
Sources of
Evidence

Formal Health Care Sector
Health outcomes (effects)
Longevity effects
Health-related quality-of-life effects
Other health effects (eg, adverse events
and secondary transmissions of infections)
Health

Medical costs
Paid for by third-party payers
Paid for by patients out-of-pocket
Future related medical costs (payers
and patients)
Future unrelated medical costs (payers
and patients)

Informal Health Care Sector

Health

Patient-time costs

NA

Unpaid caregiver-time costs

NA

Transportation costs

NA

Non−Health Care Sectors (with examples of possible items)
Labor market earnings lost
Productivity

Consumption

NA

Cost of unpaid lost productivity due to illness

NA

Cost of uncompensated household productionb

NA

Future consumption unrelated to health

NA

Social Services

Cost of social services as part of intervention

NA

Legal or
Criminal Justice

Number of crimes related to intervention

NA

Education
Housing
Environment
Other (specify)

Cost of crimes related to intervention

NA

Impact of intervention on educational
achievement of population

NA

Cost of intervention on home improvements
(eg, removing lead paint)

NA

Production of toxic waste pollution by
intervention

NA

Other impacts

NA

a

Categories listed are intended
as examples for analysts.

b

Examples include activities such
as food preparation, cooking,
and clean up in the household;
household management; shopping;
obtaining services; and travel
related to household activity.18

NA indicates not applicable.

in terms of QALYs. Standardizing methods and components
within a perspective is intended to enhance consistency and comparability across studies.
Recommendation 2: Health Care Sector Reference Case

Results of the health care sector reference case analysis should be
summarized in the conventional form as an incremental costeffectiveness ratio. Net monetary benefit or net health benefit may
also be reported, and a range of cost-effectiveness thresholds should
be considered. In addition, the health care sector perspective
should include formal health care sector (medical) costs reimbursed by third-party payers or paid out-of-pocket by patients. Both
types of medical costs include current and future costs both related and unrelated to the condition under consideration.

1096

should include medical costs (current and future, related and unrelated) borne by third-party payers and paid out-of-pocket by patients, time costs of patients in seeking and receiving care, time costs
of informal (unpaid) caregivers, transportation costs, effects on future productivity and consumption, and other costs and effects outside the health care sector. To make this evaluation more explicit and
transparent, inclusion of an “impact inventory” that lists the health
and nonhealth effects of an intervention should be considered in a
societal reference case analysis (described in more detail below and
in the Figure 1). The main purpose of the impact inventory is to ensure that all consequences, including those outside the formal health
care sector, are considered regularly and comprehensively, which
has generally not been the case to date.

Recommendation 3: Societal Reference Case

Recommendation 3B: Quantifying and Valuing Nonhealth Components in the Impact Inventory | Analysts should attempt to quantify

Recommendation 3A: Inclusion of an Impact Inventory | Evaluation
of the broader effects of interventions designed to improve health
is strongly recommended. The societal reference case analysis

and value nonhealth consequences in the impact inventory unless
those consequences are likely to have a negligible effect on the result of the analysis.
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Recommendation 3C: Summary and Disaggregated Measures | It would
be helpful to inform decision makers through the quantification and
valuation of all health and nonhealth effects of interventions, and
to summarize those effects in a single quantitative measure, such
as an incremental cost-effectiveness ratio, net monetary benefit, or
net health benefit. However, there are no widely agreed on methods for quantifying and valuing some of these broader effects in costeffectiveness analyses. Analysts should present the items listed in
the impact inventory in the form of disaggregated consequences
across different sectors. It is also recommended that analysts use 1
or more summary measures, such as an incremental costeffectiveness ratio, net monetary benefit, or net health benefit, that
include some or all of the items listed in the impact inventory. Analysts should clearly identify which items are included and how they
are measured and valued, and provide a rationale for their methodological decisions.

Table 1. Cost Components Included in the 2 Recommended Reference
Case Perspectives
Reference Case Perspective
Cost Component

a

the manner in which they are valued involve numerous choices.
Analysts should be transparent about how they have conducted
the analyses, and convey how the results change with alternative
assumptions. Sensitivity analysis should describe the assumptions to which the results for different perspectives are sensitive.

Other Recommendations Regarding the Design
and Conduct of Cost-effectiveness Analyses
It is important to focus on relevant research questions, maintain the
focus as the study progresses, and avoid analytic pitfalls. A written
protocol at the outset of an analysis that details key aspects of the
design and conduct of the cost-effectiveness analysis is recommended (eg, the study objective; the intervention, comparators, and
populations under consideration; the time horizon; sources of data;
a list of key assumptions).
In terms of valuing health outcomes, the Second Panel (in agreement with the original panel) recommends that (1) the reference case
cost-effectiveness analyses should measure health effects in terms
of QALYs (including QALYs accruing to patients and to any other affected parties such as caregivers); (2) quality weights should be preference based and interval scaled; and (3) community preferences
for health states are the most appropriate source of preferences for
reference case analyses. The use of generic preference-based measures is recommended to enhance comparability across studies, but
jama.com

Costs paid by third-party payers

Yes

Yes

Costs paid out-of-pocket by patients

Yes

Yes

Patient-time costs

No

Yes

Unpaid caregiver-time costs

No

Yes

Transportation costs

No

Yes

Productivity

No

Yes

Consumption

No

Yes

Social services

No

Yes

Legal or criminal justice

No

Yes

Non–Health Care Sectors

state the perspective of every analysis reported.

Recommendation 4C: Importance of Transparency and Sensitivity
Analysis | The items included in a cost-effectiveness analysis and

Societal

Informal Health Care Sector

Recommendation 4A: Stating the Perspective | Analysts should clearly

cific decision makers have been identified, such as a particular public or private payer, analysts may want to present results from that
decision maker’s perspective in addition to the 2 reference case perspectives. In these cases, analysts should indicate who the primary
decision makers were whose deliberations are intended to be informed by the analysis.

Health Care

Formal Health Care Sectora

Recommendation 4: Reporting the Reference Cases
and Other Perspectives

Recommendation 4B: Presenting Other Perspectives | When spe-
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Education

No

Yes

Housing

No

Yes

Environment

No

Yes

Other (eg, friction costs)

No

Yes

Includes current and future costs related and unrelated to the condition under
consideration.

it is emphasized that the instrument used should be fit for purpose
in the sense that its measurement properties are adequate to measure the differences and changes in health across the interventions
under consideration. Although generic preference-based measures should be used for the reference case analyses, analysts may
also want to present estimates based on scores obtained from patients or from other sources.
In a departure from the original panel, the Second Panel observes that, in general, effects on productivity are unlikely to have
been captured by most preference-based measures, and that evidence is not definitive that the effects of morbidity on leisure are
necessarily reflected in the utility scores or quality-of-life weights.19-25
Therefore, it is recommended that the productivity consequences
related to changes in health status be reflected in the numerator of
cost-effectiveness ratios for reference case analyses conducted under the societal perspective, while recognizing the possibility that
the uncertainty about how productivity and the effects of morbidity on leisure activities are captured in preference-based measures
could lead to double counting. Research recommendations are made
to develop improved quality-of-life weights that would avoid such
double counting.
In terms of estimating costs for cost-effectiveness analyses, a
key departure from the original panel is the consideration of cost categories from the 2 reference case perspectives. It is now recommended that some components (eg, current and future medical costs
and patients’ out-of-pocket costs) should be included in both perspectives, while others (eg, time costs for patients and caregivers,
transportation costs, productivity benefits, consumption costs,
and other non–health-care sector costs) should be included only in
the societal reference case perspective (Table 1). The new recommendations also suggest inclusion of future costs (ie, that costeffectiveness analyses account for related or unrelated health care
(Reprinted) JAMA September 13, 2016 Volume 316, Number 10
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costs that occur during the additional life-years produced by an intervention). The original panel discussed this issue but did not reach
consensus (noting that analysts could use their discretion) due to
the lack of a developed theoretical basis for including future costs
at the time of its report.26-34
It is important to interpret, adjust, and synthesize evidence in
a cost-effectiveness analysis, drawing on recent guidance regarding systematic reviews and meta-analyses. Among the recommendations, analysts should (1) provide a qualitative description and critique of the evidence base, (2) be explicit about whether and how
bias in each study and across studies in the evidence was handled,
(3) produce bias-corrected estimates, and (4) be explicit about
whether and how estimates were adjusted for transferability.
Costs and health effects should be discounted at the same rate
in cost-effectiveness analyses. Furthermore, given available data on
real economic growth and corresponding estimates of the real consumption rate of interest and to promote comparability across
studies, 3% is the most appropriate real discount rate for costeffectiveness analyses. However, the panel recommends conducting sensitivity analyses that allow for a reasonable range of rates,
along with more research on the topic of using different discount
rates for costs and health effects in cost-effectiveness analyses.

Recommendations Regarding Reporting
and Interpreting Cost-effectiveness Analyses
Organization and clarity in reporting cost-effectiveness analyses35
are important and there are expanded recommendations to improve and standardize reporting (Figure 2). Analysts should document cost-effectiveness analyses in both a journal article and in a
technical appendix.
All of the elements included in the reporting checklist should be
briefly covered in the journal article, with additional detail provided
within the technical appendix. There are no specific recommendations on which elements are of the highest priority because this may
depend to some extent on the specifics of the analysis. Typical elements often covered primarily in the technical appendix include
detailed reporting of intermediate outcomes and disaggregated results, uncertainty and secondary analyses, modeling assumptions, evidence synthesis, model validation, and information on sources of data
regarding effectiveness, cost, and preferences.
Inclusion of a structured abstract for journal articles, incorporation of an impact inventory to aid analysts in providing a complete and transparent account of the reference cases, reporting of
intermediate end points and disaggregated results, and disclosure
of potential conflicts of interest are recommended.

Structured Abstract
Although each journal may have its own requirements, it is recommended that a structured abstract specifically designed for costeffectiveness analyses should be included in the journal article whenever possible (Table 2).

Impact Inventory
As noted, the new reference case recommendations mean reporting of results from both the health care sector perspective and the societal perspective. Analysts should clearly delineate the results from
1098

the 2 reference case perspectives and identify differences using the
impact inventory (Figure 1). Analysts should consider the decision context when determining if one reference case perspective is to be presented in greater detail than the other. The discussion section of the
journal article should address qualitative and quantitative differences between the 2 reference case perspectives. It is important to
highlight the components of the impact inventory most affected by
the condition or those that differ between the 2 perspectives.
For interventions that have substantial effects beyond the formal health care sector, such as those that address public health programs or children’s health, it is important to highlight differences between the health care sector and societal perspectives. If a sector or
consequence within a sector is identified but excluded from a costeffectiveness analysis, analysts should provide a brief rationale in the
accompanying text or in the “Notes on Sources of Evidence” section
of the impact inventory. The impact inventory should be completed
and reported for all analyses, even those restricted to the health care
sector to highlight any effects or costs not fully addressed.
For all analyses, the impact inventory should identify the sectors affected and list the specific types of impacts within each sector. If the results in the societal reference case differ substantially
from those in the health care sector reference case, all identified effects should ideally be quantified, valued if possible, and reported
in the results section. Items in categories not estimated quantitatively should be named in the impact inventory and addressed in the
discussion section, the technical appendix, or both. Analysts should
initially consider the elements of the impact inventory as part of the
design exercise for an analysis and then include the completed impact inventory in the journal article (or in the technical appendix if
space limitations preclude inclusion in the journal report).

Reporting of Intermediate End Points
and Disaggregated Results
Incremental cost-effectiveness ratios provide a concise summary of
the results. The panel recommends that information on intermediate outcomes and disaggregated results should also be included in
the journal article with more detail provided in the technical appendix. Intermediate outcomes such as diagnoses, test outcomes, health
events, or hospitalizations provide readers with an opportunity to
assess the effectiveness of the interventions in more familiar terms,
and to compare the results with other analyses that may have used
similar outcomes. The reporting of disaggregated results, which refers to the attribution of total costs or QALYs to specific categories,
can help audiences understand the different magnitudes of economic and health consequences.

Interpreting Results for Decision Makers
Because few decision makers in the United States or elsewhere use
strict cost-effectiveness thresholds for decision making, conclusionsaboutthecost-effectivenessofaninterventionshouldbeframed
with respect to the decision context and how the specific set of results can aid and inform decision making.36 Comparison with 1 specific threshold should be avoided (unless appropriate for the decision context); analysts should instead highlight how clinical or policy
recommendations might change with consideration of a range of
thresholds.37 Comparingcost-effectivenessresultswiththoseofsimilar interventions is also recommended. The discussion section of the
journal article is the appropriate place to consider these issues.
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Figure 2. Reporting Checklist for Cost-effectiveness Analyses
Element

Journal Article Technical Appendix

Introduction
Background of the problem
Study Design and Scope
Objectives
Audience
Type of analysis
Target populations
Description of interventions and comparators (including no intervention, if applicable)
Other intervention descriptors (eg, care setting, model of delivery, intensity and timing of intervention)
Boundaries of the analysis; defining the scope or comprehensiveness of the study (eg, for a screening program, whether only a subset
of many possible strategies are included; for a transmissible condition, the extent to which disease transmission is captured;
for interventions with many possible delivery settings, whether only one or more settings are modeled)
Time horizon
Analytic perspectives (eg, reference case perspectives [health care sector, societal]; other perspectives such as employer or payer)
Whether this analysis meets the requirements of the reference case
Analysis plan
Methods and Data
Trial-based analysis or model-based analysis. If model-based:
Description of event pathway or model (describe condition or disease and the health states included)
Diagram of event pathway or model (depicting the sequencing and possible transitions among the
health states included)
Description of model used (eg, decision tree, state transition, microsimulation)
Modeling assumptions
Software used
Identification of key outcomes
Complete information on sources of effectiveness data, cost data, and preference weights
Methods for obtaining estimates of effectiveness (including approaches used for evidence synthesis)
Methods for obtaining estimates of costs and preference weights
Critique of data quality
Statement of costing year (ie, the year to which all costs have been adjusted for the analysis; eg, 2016)
Statement of method used to adjust costs for inflation
Statement of type of currency
Source and methods for obtaining expert judgment if applicable
Statement of discount rates
Impact Inventory
Full accounting of consequences within and outside the health care sector
Results
Results of model validation
Reference case results (discounted and undiscounted): total costs and effectiveness, incremental costs and effectiveness, incremental
cost-effectiveness ratios, measures of uncertainty
Disaggregated results for important categories of costs, outcomes, or both
Results of sensitivity analysis
Other estimates of uncertainty
Graphical representation of cost-effectiveness results
Graphical representation of uncertainty analyses
Aggregate cost and effectiveness information
Secondary analyses
Disclosures
Statement of any potential conflicts of interest due to funding source, collaborations, or outside interests
Discussion
Summary of reference case results
Summary of sensitivity of results to assumptions and uncertainties in the analysis
Discussion of the study results in the context of results of related cost-effective analyses
Discussion of ethical implications (eg, distributive implications relating to age, disability, or other characteristics of the population)
Limitations of the study
Relevance of study results to specific policy questions or decisions

Disclosure of Potential Conflicts of Interest

Worked Examples

Disclosure policy for authors of cost-effectiveness analyses should
follow the standards formulated by the International Committee of
Medical Journal Editors.

Within the full report of the Second Panel, 8 2 new worked
examples (one focusing on alcohol use disorders and another on
end-of-life care) are included. These worked examples demon-
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Table 2. Elements Recommended for Inclusion in a Structured Abstract for Cost-effectiveness Analyses
Element

Suggested Content

Objective

Succinctly state the research question specific to the analysis.

Interventions

List all interventions included in the analysis, including the comparators. Identify the time frame of the interventions.

Target population

Identify the age ranges, clinical characteristics, and other characteristics for all subgroups evaluated in the analysis.

Perspectives

Identify whether the analysis uses the reference case perspective and any alternative perspective presented.

Time horizon

Specify the time horizon for the analysis. This may differ from the time frames of the interventions and the comparators.

Discount rate

Specify the discount rate used in the analysis.

Costing year

Specify the costing year used in the analysis.

Study design

Describe whether this is a trial-based or model-based analysis. If it is a model-based analysis, briefly describe the model type
(eg, decision tree, state transition, microsimulation, discrete event) and the size and characteristics of the simulated population.
Indicate whether the analysis meets the reference case requirements.

Data sources

Describe the types of data used to derive inputs for the analysis (eg, primary data, secondary data from the published literature,
administrative data, unpublished trial data).

Outcome measures

List primary and secondary outcome measures (eg, incremental cost-effectiveness ratio in dollars per quality-adjusted life-year,
dollars per life-year, or dollars per clinical end point; total costs; total quality-adjusted life-years for a specified cohort;
or population-level outcomes).

Results of analysis
Base case

Briefly describe the results for the primary outcome measures, as well as the notable results for intermediate outcomes
and disaggregated results (eg, deaths averted, hospitalizations averted, specific subcategories of costs).
Identify any substantial changes in non–health-care–sector consequences.

Uncertainty

Briefly describe whether the results are robust to changes explored in the uncertainty analyses.

Limitations

Describe important limitations of the analysis such as controversial assumptions.

Conclusions

Summarize the key clinical or policy conclusions.

strate how to report results for both reference case perspectives,
use of the impact inventory, sample methods for displaying costeffectiveness analysis results, uncertainty analyses, sensitivity
analyses, and examples of intermediate outcomes and disaggregated results.

Discussion
The goal of the Second Panel was to promote the continued evolution of cost-effectiveness analysis and its use to support judicious,
efficient, and fair decisions regarding the use of health care resources. Comparability across cost-effectiveness analyses is highly
desirable if the technique is to help decision makers evaluate
tradeoffs. Inclusion of standardized components, and standardization of methods within a perspective, is intended to enhance consistency and comparability across studies.
Differentiating between the health care sector perspective and
the societal perspective will provide more clarity to consumers of
cost-effectiveness analyses than has been the case in recent years.
The common practice of presenting an analysis from the health care
sector perspective and labeling it a societal perspective has created the impression that these 2 perspectives are the same when
they are not. Clarity about perspective is further emphasized by the
recommendations that analysts should identify any specific decision maker whose decisions are intended to be influenced by the
analysis, and conduct additional analyses from perspectives specific to that decision maker if those analyses will provide useful information. Many challenges remain, such as valuation of effects outside the health care sector and coordination with other methods
already used to evaluate those effects, such as cost-benefit analysis. Addressing these challenges will continue to provide opportunities to advance the field of cost-effectiveness analysis.
1100

These reporting recommendations highlight the reference case
perspectives and delineation of the impact inventory. A review of
existing reporting recommendations was conducted and included
a discussion of the possible adoption of the Consolidated Health Economic Evaluation Reporting Standards (CHEERS)38 for endorsement (one of the panel members and one of the leadership group
were involved with the Delphi process for the CHEERS guidelines).
However, specific reporting requirements for the reference case precluded the direct adoption of CHEERS or other available reporting
guidelines. The recommendations from the Second Panel share many
elements with the CHEERS recommendations, which, in turn, reflect elements of the original panel’s recommendations.
Substantial attention has been focused on ethical issues in costeffectiveness analyses, reflecting the importance of the topic and
developments in the field. Consideration of the opportunity cost of
an intervention is ethically justified. Without such consideration, decision makers would not know if there were better uses of the resources at hand. These recommendations also reaffirm the principles that cost-effectiveness analysis is not by itself a sufficient
decision-making standard and that it does not capture all relevant
concerns. Maximizing the total quantity of health benefits will rarely
be the only concern for decision makers. Who receives the benefits—
the distributive concern—also matters. Such decisions involve
tradeoffs between effects and costs for some patients vs different
effects and costs for other patients.
The use of QALYs in cost-effectiveness analysis raises possible
ethical and other concerns. A key advantage of QALYs is that they
reflect effects on both morbidity and mortality and provide a basis
for broad comparisons of the health effects of various interventions and policies. But there are a number of disadvantages associated with the QALY framework. For instance, QALYs may not accurately reflect the burden of short-lived but intense experiences. Thus
the benefits of interventions that reduce the incidence of such
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experiences may be undervalued. Furthermore, in the standard approach to estimating QALYs, the QALYs gained due to an intervention that generates marginal gains for many people may be approximately equal to the QALYs gained by an intervention that generates
substantial gains for a small number of people, yet society may favor the latter. Similarly, some have argued that treating those who
initially experience highly impaired health is more valuable than treating those with good baseline health. These and other issues are explored further in the forthcoming book.
Numerouspolicyquestionsrelatedtotheuseofcost-effectiveness
analysis were considered. Even though cost-effectiveness analyses have been published widely in the United States, and have
been used to inform policy in selected areas, the application
of cost-effectiveness analysis has also encountered resistance. For
example, the Medicare program is barred from considering costeffectiveness analysis in its decisions about whether to pay
for new therapies and diagnostics. Notably, the Patient Protection
and Affordable Care Act39 prohibited the Patient-Centered Outcomes Research Institute from developing or using a dollars-perQALY metric as a threshold to establish what type of health care
is cost-effective or recommended, and stated that the “Secretary
shall not utilize such an adjusted life year (or such a similar measure) as a threshold to determine coverage, reimbursement, or incentive programs….”
Reasons for the resistance to cost-effectiveness analysis are likely
multifacetedandcomplexbutsuggestaninclinationonthepartofmany
individuals in the United States to minimize the underlying problem of
resource scarcity and the consequent need to explicitly ration care. Experience shows that when policy makers have incorporated costeffectiveness analysis into decision-making processes, they have not
applied it as the sole decision criterion.40,41 In practice, multiple factors
arebroughttobearonresourceallocationdecisions.Cost-effectiveness
is only 1 element among many, including patient’s expectations; legal,
ethical, equity, cultural, and political concerns; and pragmatic issues of
logistics and feasibility. Most health organizations involved in resource
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allocationdecisionsgivethegreatestweightanddeepestconsideration
to the clinical evidence. Cost-effectiveness analysis can play an important role, however, particularly when it is recognized that costs are effectivelyopportunitiesforhealthimprovementthatotherpatientsforgo.
Updating the original panel’s work provided an opportunity to
reflect on the evolution of cost-effectiveness analysis and to develop guidance for the next generation of practitioners and consumers. Similar to any consensus panel, these recommendations reflect an effort by a selected group of individuals to achieve a sensible
and workable arrangement. Other groups may have developed different recommendations.
Some key areas for future research include (1) the use of multicriteria decision analysis and group decision making; (2) the use
of cost-effectiveness analysis in value-based pricing; (3) estimation of
cost-effectiveness thresholds; (4) the link between cost-effectiveness
analysis and incentives for innovation; (5) the role of cost-effectiveness
analysis within health plans or guideline development; and (6) the effect of the 2 recommended reference case perspectives on the costeffective analysis and its findings. The field would also benefit from further research on QALYs, including topics such as whether and to what
extent respondents consider productivity effects in their evaluations
of health states, the relationship of community preferences to patient
preferences for different health states, the elicitation of preference
scores for path states, the sequence of states that patients experience,
and the methods for measuring health-related quality-of-life effects
on family members of ill individuals (family spillover effects).

Conclusions
The Second Panel reviewed the current status of the field of costeffectiveness analysis and developed a new set of recommendations. Major changes include the recommendation to perform analyses from 2 reference case perspectives and to provide an impact
inventory to clarify included consequences.
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