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Objectives: Because existing publication guidelines and checklists have limitations when used to assess the quality of cost-
effectiveness analysis, we developed a novel quality assessment tool for cost-effectiveness analyses, differentiating
methods and reporting quality and incorporating the relative importance of different quality attributes.

Methods: We defined 15 quality domains from a scoping review and identified 72 methods and reporting quality attributes
(36 each). After designing a best-worst scaling survey, we fielded an online survey to researchers and practitioners to
estimate the relative importance of the attributes in February 2021. We analyzed the survey data using a sequential
conditional logit model. The final tool included 48 quality attributes deemed most important for assessing methods and
reporting quality (24 each), accompanied by a free and web-based scoring system.

Results: A total of 524 participants completed the methodology section, and 372 completed both methodology and reporting
sections. Quality attributes pertaining to the “modeling” and “data inputs and evidence synthesis” domains were deemed
most important for methods quality, including “structure of the model reflects the underlying condition and intervention’s
impact” and “model validation is conducted.” Quality attributes pertaining to “modeling” and “Intervention/comparator(s)”
domains were considered most important for reporting quality, including “model descriptions are detailed enough for
replication.” Despite its growing prominence, “equity considerations” were not deemed as important as other quality
attributes.

Conclusions: The Criteria for Health Economic Quality Evaluation tool allows users to differentiate methods and reporting as
well as quantifies the relative importance of quality attributes. Alongside other considerations, it could help assess and

improve the quality of cost-effectiveness evidence to inform value-based decisions.
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In 1996, the Original Panel on Cost-Effectiveness in Health and
Medicine proposed a reference case analysis—a set of standard
methods guidance for conducting cost-effectiveness analyses
(CEAs)—that sought to improve the quality and comparability of
CEAs.! Since then, the number of published CEAs has grown
considerably,>® and CEAs have played an increasingly important
role in informing clinical guidelines and coverage/reimbursement
decisions.” Nevertheless, the proliferation of CEAs has raised
questions about their quality, particularly when CEAs on the same
topic reach different conclusions. For example, the choice of key
data inputs and analytic judgments in CEA models evaluating
biological drugs for rheumatoid arthritis were shown to have
significant impacts on cost-effectiveness results.” The Second
Panel’s updated report on the future directions for CEA high-
lighted the need for improvements in quality scoring systems for
CEAs to aid decision makers considering economic evidence.®

Multiple guidelines and checklists on conducting and reporting
CEAs exist,””"® but have limitations when assessing the quality of
CEAs. For example, the widely cited and recently updated
Consolidated Health Economic Evaluation Reporting Standards
checklist promotes transparency and consistency in reporting
CEAs.2! still, it does not assess methods quality or delineate the
relative importance of different reporting attributes. Although the
2003 Quality of Health Economic Studies (QHES) instrument
grades CEA quality, its 16 criteria consist of dichotomous “yes” or
“no” responses and primarily focuses primarily on reporting
rather than methodological quality.”> Although the Agency for
Healthcare Research and Quality recently published recommen-
dations for conducting modeling and simulation studies'® and the
Second Panel on Cost-Effectiveness in Health and Medicine pub-
lished detailed guidance on CEA methodology,” neither provides
specific criteria for quality assessment. An article highlighting the
problematic use of quality assessment scale in meta-analysis
supports our notion that “many scales include items that are
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more closely related to reporting quality, ethical issues, or to the
interpretation of results rather than to the interval validity of trials
(p1058).”"” Indeed, many existing checklists and tools focus on
reporting quality or mixed reporting and method quality. None
explicitly differentiates methods from reporting quality and in-
corporates the relative importance of different quality attributes.
Our study aims to fill this gap by developing a quality scoring
system—the Criteria for Health Economic Quality Evaluation
(CHEQUE) tool—to assess the quality of CEAs, separately for
methods and reporting quality, accounting for the relative
importance of quality attributes.

According to the ISPOR good research practices for conjoint
analysis,'® we conducted a scoping review of textbooks and
practice guidelines to define evidence-based quality domains and
specific quality attributes based on textbooks and practice
guidelines,”'%151921 existing checklists and tools,®*'>">> and
international health technology assessments guidelines.?>">* For
each guideline, an independent reviewer extracted recommended
quality domains and relevant attributes, separately for methods
and reporting assessment. After the initial data extraction was
completed, 3 researchers (D.D.K, LAD., and PGS.) had a
consensus meeting to define 15 broad CEA quality domains
(Tables 1 and 2): decision problem and scope; intervention and
comparator(s); perspective; population; outcome measures; time
horizon; discounting; modeling; data inputs and evidence syn-
thesis; consequences; utilities (preference measures); costs and
resource use; analysis; equity considerations; and transparency
and reporting (note: “transparency and reporting” domain is only
applicable to reporting quality). Within these 15 domains, we
identified 72 quality attributes based on relevance to the decision
context (ie, determining the quality of CEAs) and whether attri-
butes are related to one another. Half of these attributes (n = 36)
assess methods quality, and half (n = 36) assess reporting quality.
Appendix Supplement Section A in Supplemental Materials found
at https://doi.org/10.1016/j.jval.2023.04.004 provides the full
summary of our scoping review, whereas Appendix Tables B1 and
B2 in Appendix Supplement Section B in Supplemental Materials
found at https://doi.org/10.1016/j.jval.2023.04.004 provide the
list of these attributes identified from our initial review.

Based on quality domains and relevant attributes extracted, we
designed an object case best-worst scaling (BWS) survey—sepa-
rately for methods and reporting quality assessment—to estimate
the relative importance of these attributes.> In BWS, respondents
are presented with a choice set of 3 or more attributes and asked
to select one attribute as “most important” and another attribute
as “least important.”®?® Consistent with adaptation-level the-
ory,>® BWS assumes that individuals make reliable and valid
choices of the 2 most extreme objects/items in a set. The BWS
approach has been increasingly used in health services and clinical
research to measure various preferences in healthcare settings,
such as patients’ treatment goals or public preferences for
healthcare reform.?°>*

To determine which quality attributes to include in each choice
set, we used a balanced incomplete block design (BIBD), a com-
mon type of block design. In the BIBD, every quality attribute (ie,
element) appears in the same number of blocks; every block
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contains the same number of elements; and every pair of ele-
ments appears together in the same number of blocks. At the same
time, the word “incomplete” indicates that the size of each block is
smaller than the number of elements. Our BIBD included a set of
design parameters (v =36,b =42, r =7 k=6, \ = 1) with a block
design efficiency of 99.77 involving 42 blocks (b = 42), where each
block contained 6 elements (k = 6) selected from a total of 36
elements (v = 36). Each element appeared 7 times (r = 7) across
the entire design set (see Appendix Table B3 in Appendix
Supplement Section B in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2023.04.004 for further details). We
divided the 42 choice sets into 7 groups and randomized partici-
pants to complete 1 group (= 6 choice sets) each from methods
and reporting quality assessment to minimize participants’
cognitive and response burden.

The survey consisted of 4 sections: (1) introduction and
informed consent, (2) methods quality assessment (6 choice sets),
(3) demographic information (4 questions), and (4) reporting
quality assessment (6 choice sets). Respondents selected the most
important and least important quality attributes for methods and
reporting sections among 6 attributes presented in each choice set
with an option to provide any written comments. For de-
mographic information, we asked about their level of CEA
knowledge, experiences in health economics and outcomes
research, sectors they work in, and their confidence in their re-
sponses. Sample questions from the methods quality assessment
survey are presented in Figure 1 (see Appendix Fig. B5 in
Appendix Supplement Section B in Supplemental Materials found
at  https://doi.org/10.1016/j.jval.2023.04.004  for additional
examples).

We used the Qualtrics survey platform to design and admin-
ister an online survey to researchers and practitioners in health
economics and outcomes research.*®> Qutreach was conducted
through personal contacts and mailing lists of the Center for the
Evaluation of Value and Risk at Tufts Medical Center, 2500+ ISPOR
members in selected Special Interest Groups and Council Groups,
and 900+ Society for Medical Decision Making members. We
fielded the online survey between February 9, 2021, and March 23,
2021, and provided a $100 Amazon gift card to 15 randomly
selected respondents to encourage participation. The institutional
review board at Tufts Medical Center/Tufts University Health
Sciences determined that this project was exempt in accordance
with 45 Code of Federal Regulations 46.104(d), given that this
study did not involve the use or collection of protected health
information.

We analyzed the object case BWS survey data for methods
and reporting assessment separately. First, we used a max-diff
model to estimate standardized BWS scores, a unidimensional
interval-level scale ranging from —1 (least important) to +1
(most important).?® Within a choice set, we estimated the
number of times the attribute was selected as “most important”
minus the number of times the attribute was selected as “least
important.” Then, this number was divided by the number of
times the attributes appeared in the survey to estimate BWS
scores.

Second, we applied a sequential conditional logit model—
which assumes that respondents provide the best choice, followed
by the worst choice from remaining attributes—to quantify rela-
tive preferences for different quality attributes.>® We accounted
for the correlation among multiple responses from an individual
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CHEQUE tool: methods quality (final 24-item version).

Decision problem
and scope

Intervention and
comparator(s)
Perspective
Population

Outcome measures

Time horizon

Discounting

Modeling

Data inputs and
evidence synthesis

Consequences

Utilities (preference
measures)

Costs and
resource use

Analysis

M1. The analysis answers an important question for
decision making.

M2. The study objective (decision problem) is
measurable.

M3. The comparator(s) is/are the best possible
option that appropriately measures the opportunity
cost of using the new treatment.

M4. The analytic perspective(s) is/are appropriate to
answer the research question posed.

M5. The scope of the study encompasses all
populations affected by the intervention.

M6. Health outcomes are measured in health
metrics that aggregate survival and health-related
quality of life or disability (eg, QALY or DALY).

M7. The analytic time horizon is sufficiently long
enough to reflect all important differences between
intervention(s) and comparator(s).

M8. Costs and health effects that occur in the future
are discounted to their present value using a
recommended discount rate.

M9. The chosen model type is appropriate to
address study questions.

M10. The structure of the model reflects the
underlying health condition and the impact of the
interventions.

M11. Modeling assumptions are reasonable, given
the underlying data.

M12. The need for extrapolation or integrating
multiple data sources is considered.

M13. Model validation is conducted, including an
assessment of the model structure, assumptions,
data, and results.

M14. A “best available evidence” approach is used to
select data sources for model parameters (eg,
conducted or references systematic reviews/meta-
analyses).

M15. Data inputs are generated by appropriate
statistical and epidemiological techniques.

M16. The quality of the data, including sources of
bias, is assessed appropriately.

M17. Major consequences affected by the choice of
interventions being compared are identified.

M18. Health preferences reflect those of the
jurisdiction(s) of interest (as specified in the decision
problem).

M19. Resource use that is nontrivial in magnitude is
included in the reference case analysis.

M20. Incremental analyses are conducted (ie, the
additional costs generated by one alternative over
another are compared with the additional effects
generated).

M21. ICERs are obtained by comparing each
intervention with the next most effective option
after eliminating dominated options.

M22. Probabilistic sensitivity analysis is conducted to
account for uncertainty in input parameters
simultaneously.
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M23. Alternative modeling choices and assumptions 4

(structural uncertainty) are explored through

additional sensitivity analysis (ie, scenario analysis).

M24. Relevant equity or distributional
considerations are taken into account.

Equity
considerations

Total

100

CHEQUE indicates Criteria for Health Economic Quality Evaluation; DALY, disability-adjusted life-year; ICER, incremental cost-effectiveness ratio; N/A, not applicable;

QALY, quality-adjusted life-year.

*Scoring weight: “yes” = 1.0; “somewhat” = 0.5; “no” = 0.0. For “N/A,” you will have the option to give full credit (weight=1.0) or exclude it from the total.

survey respondent. The dependent variable indicates whether a
specific attribute was chosen as best or worst. The independent
variables are effect coding variables indicating each attribute
compared with the reference attribute. With effects coding, the
model coefficient of each attribute represents its relative impor-
tance compared with the mean of all attributes. Attributes more or
less important than the mean are expressed with positive or
negative values. Using a probability-based rescaling procedure,*”
we transformed the original model coefficients into attribute-
specific importance scores so that the sum of all attribute-
specific importance scores equals 100. Statistical analyses were
conducted using Stata 16 (StataCorp).>®

To develop a practical quality assessment tool, we created a
scoring system that reflects the relative importance of each
quality attribute based on survey participants’ responses. We
applied 2 criteria to refine the set of quality attributes deemed
most important to evaluate CEA quality. First, we limited attri-
butes to those that exceeded the median importance score (2.7
for methodology and 2.6 for reporting) for each assessment.
When examining alternative thresholds in sensitivity analyses, a
more generous threshold (ie, lowering the threshold) added 2 to
3 items that would increase user burden. The second criterion
was “rescue,” where we rescued the highest-scoring attribute for
domains in which none of their attributes met the first criterion.
For example, we rescued “the scope of the study encompasses all
populations affected by the intervention” from the “population”
domain and “relevant equity or distributional considerations are
taken into account” from the “equity consideration” domain. This
approach helped us retain all of the quality domains of CEAs and
their most important quality attributes.

For accessibility and usability, we created a free web-based,
user-friendly CHEQUE tool (https://uchicago.col.qualtrics.com/
jfe/form/SV_ef9Shen9Ds0]JJlk), which let users select their level
of assessment for each quality attribute: yes, somewhat, no, or not
applicable. Each choice of the level corresponds to a different
weight that, cumulatively, sums up to the final score: yes = full
credit (ie, the assigned importance score is multiplied by 1.0),
somewhat = half credit (ie, the assigned importance score is
multiplied by 0.5), no = no credit. Users could also choose 2
scoring options for handling “not applicable” attributes: Option 1:
exclude “not applicable” (ie, quality attributes deemed “not

applicable” will be excluded from the final score, and the total
number of possible points will vary) or Option 2: assign “full
credit” to “not applicable” (ie, there will be 100 total possible
points for each methods and reporting quality score). After
completing the assessment, the online CHEQUE tool automatically
calculated 3 final scores: methods quality, reporting quality, and
overall quality (the sum of methods and reporting scores). Users
could download their assessment results in a PDF format.

To explore the application of the CHEQUE scoring tool, 2 au-
thors (D.D.K. and L.A.D.) independently evaluated the methods
and reporting quality of 10 randomly selected CEAs published in
2020 and available in the Tufts Medical Center CEA Registry.>® We
assessed the inter-rater reliability of the CHEQUE scoring tool
using kappa statistics to measure our level of agreement.*

During the 6-week survey period, 616 respondents partici-
pated, 524 (85%) completed the methods quality assessment (the
first section of the survey), and 372 (60%) completed both
methodology and reporting sections. Among 446 respondents
who reported demographic information, 283 were academic/
university researchers (63%), 72 individuals worked at consulting/
contract research firms (16%), and 54 worked in the biotech-
nology/pharmaceutical/medical technology industry (12%). More
than three-quarters of the participants (n = 345, 77%) expressed a
very good understanding of CEA, and approximately 90% indi-
cated they were very confident or somewhat confident in their
responses. The characteristics of survey participants are pre-
sented in Table 3.

Among methods quality attributes, respondents selected
modeling-related attributes as “most important” (ie, 4 of 5
modeling-related attributes were ranked in the top 7), including
“structure of the model reflects the underlying health condition
and the impact of the intervention” (BWS score: +0.067) and
“model validation, including an assessment of the model struc-
ture, assumptions, data, and results, is conducted” (BWS
score: +0.066). In contrast, the least important attributes were
“half-cycle correction is applied to both cost and outcome” (BWS
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CHEQUE tool: reporting quality (final 24-item version).

Decision problem
and scope

Intervention and
comparator(s)

Perspective

Population

Outcome measures

Time Horizon
Discounting

Modeling

Data inputs and
evidence synthesis

Consequences

Utilities (preference
measures)

Costs and resource
use

Analysis

Equity
considerations

Transparency and
reporting

Total

R1. The study objectives (or decision problems)
are clearly stated.

R2. All aspects of the interventions that may
affect their cost-effectiveness are clearly defined
(eg, frequency of delivery, setting of delivery, and
specific technologies used).

R3. The comparator(s) is/are clearly stated.

R4. The analytic perspective(s) is/are clearly
stated.

R5. The target population is clearly stated.

R6. Primary outcome measures are clearly
stated.

R7. ICERs are reported.

R8. The analytic time horizon is clearly stated.
R9. The discount rate is clearly stated.

R10. The type of model used is clearly stated.

R11. Justification of modeling choices and
assumptions is provided.

R12. Model descriptions are detailed enough to
allow for replication.

R13. The description of how the model was
validated is provided.

R14. The software used to develop the model is
clearly stated.

R15. All data sources are clearly referenced.

R16. Comprehensive identification of potential
consequences is summarized (eg, using an
Impact Inventory table in Second Panel's report).

R17. Sources for the utility weights are clearly
stated.

R18. Quantities of resources are reported
separately from the prices (unit costs) of those
resources.

R19. The approach to secondary analyses (eg,
sensitivity, scenario, or subgroup analysis) is
sufficiently described.

R20. Discussion section includes a description of
any significant ethical implications of the CEA
results.

R21. Results are presented in a disaggregated
format for transparency.

R22. The relevance of study results to specific
decision problems is discussed.

R23. Implications of uncertainty for decision
making, including the need for future research,
are explored.

R24. Potential bias and limitations are discussed.

(€3]

o A N W b

4
100
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CEA indicates cost-effectiveness analysis; CHEQUE, Criteria for Health Economic Quality Evaluation; ICER, incremental cost-effectiveness ratio; N/A, not applicable.

*Scoring weight: “yes” = 1.0; “somewhat” = 0.5; “no” = 0.0. For “N/A,” you will have the option to give full credit (weight = 1.0) or exclude it from the total.
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Sample questions from the online survey administered: methods quality assessment.

From the list below, please select the most and least important attribute for
evaluating the methodological quality of a cost-effectiveness analysis study.

Most important Least important

Alternative modeling choices and
0y assumptions (structural uncertainty) are O
- explored through additional sensitivity =~

analysis

A Half cycle correction is applied to both o)
cost and outcome. -

Major consequences affected by the
choice of interventions being compared
are identified.

O The analysis answers an important o)
question for decision-making.

All feasible comparators are evaluated,
including existing practices and a "do-
nothing"option.

e Heterogeneity in the analyses is O
accounted for (e.g., subgroup analyses).

Optional comments

score: —0.094) and “CEAs are conducted in constant dollars that
remove general price inflation” (BWS score: —0.065).

Among reporting quality attributes, modeling-related attri-
butes were also deemed “most important (ie, 4 of 5 modeling-
related attributes were ranked in the top 14),” such as “model
descriptions are detailed enough to allow for replication” (BWS
score: +0.078) and “justification of modeling choices and as-
sumptions are provided” (BWS score: +0.067). In contrast, the
least important attributes were “software used to develop the
model is clearly stated” (BWS score: —0.092) and “source code for
the simulation model(s) used in the analysis is available” (BWS
score: —0.053). See Appendix Figs. B7 and B8 in Appendix
Supplement Section B in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2023.04.004 summarizes the top 5
(most important) and the bottom 5 (least important) quality at-
tributes for methods and reporting assessment (See Appendix
Figs. B6 and B7 in Appendix Supplement Section B in
Supplemental Materials found at https://doi.org/10.1016/j.jval.2
023.04.004 for additional results).

Of the 36 initial quality attributes for each methods or
reporting assessment, 24 met the inclusion criteria for the final
quality scoring tool. After re-estimating the importance score with
the final 24 items from the conditional logit model, the final
attribute-specific importance scores ranged from 1 to 8 for
methods attributes (mean 4.21, SD 1.96) and 1 to 9 for reporting
attributes (mean 4.17, SD 1.95). A complete list of the CHEQUE tool
criteria and attribute-specific importance scores is presented in
Tables 1 (methods quality assessment) and 2 (reporting quality
assessment).

After the independent assessment, the 2 reviewers’ level of
agreement was “substantial” (Cohen’s kappa statistic = 0.638,

From the list below, please select the most and least important attribute for

evaluating the methodological quality of a cost-effectiveness analysis study.

Most important Least important
Model validation - including an
assessment of the model structure,
assumptions, data, and results - is
conducted.

0O Analytic perspective is appropriate to
- answer the research question posed.

Alternative modeling choic nd
0O assumptions (structural uncer /) are
= explored through additional sensi
analysis

Health preferences reflect those of the
jurisdiction(s) of interest (as specified in
the decision problem).

o Incremental analyses are conducted. o

Methods of derivation for the utility

O 4 e
~ weights are justified.

Optional comments

percent agreement = 83.8%) for methods quality and “near-per-
fect” (kappa statistic = 0.868, percent agreement = 94.2%) for
reporting quality (Appendix Table B9 in Appendix Supplement
Section B in Supplemental Materials found at https://doi.org/10.1
016/j.jval.2023.04.004). The 3 lowest-scored articles in methods
quality assessment (score < 80) exhibited the greatest disagree-
ment.*!*> Across 10 randomly selected CEAs published in 2020,*!-
50 the mean scores between 2 reviewers were 86.6 (range 74.5-
97.5) for methods quality and 90.9 (range 83.5-97.5) for reporting
quality (Appendix Table B10 in Appendix Supplement Section B in
Supplemental Materials found at https://doi.org/10.1016/j.jval.2
023.04.004). We observed a significant positive correlation be-
tween methods and reporting quality (Pearson’s correlation co-
efficient 0.837, P = .0026) (Fig. 2).

When creating a new instrument, such as the CHEQUE tool,
that seems to duplicate the function of other existing tools (eg, the
Consolidated Health Economic Evaluation Reporting Standards or
the QHES), many often wonder why the tool was developed and
what practical purpose it may serve over and above existing tools.
Building upon existing checklists and practice guidelines for eco-
nomic evaluations, we developed a CHEQUE tool that offers 3
major enhancements. First, it can help differentiate methods and
reporting quality. Second, it quantifies the relative importance of
different quality attributes, estimated from a BWS survey of > 500
participants. Unlike traditional rating scale approaches (eg, the 9-
point Likert scale), which assumes all respondents use the same
numerical scale and do not trade-off one attribute against another,
BWS provides more statistical information about a respondent’s
preference.”! Third, quality scoring systems incorporating both
methods and reporting attributes can help decision makers, re-
searchers, and practitioners assess the relative quality of different
CEAs. The accompanying free, web-based, and user-friendly
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Characteristics of survey participants.

Participated 616 (100)
Completed the method section only 524 (85)
Completed both method and reporting 372 (60)

sections
Did not complete at least one section 88 (14)
Declined to take the survey 4 (0.6)

Completed demographic information 446 (100)

Rate your understanding of CEA
Very good understanding 345 (77)
Limited understanding 80 (18)
No understanding 3(1)
Prefer not to answer 18 (4)

How long have you been working in the HEOR
field?
30+ years 22 (5)
21-30 years 75 (17)
11-20 years 117 (26)
5-10 years 104 (23)
< 5 years 112 (25)
No experience 7 (2)
Prefer not to answer 9(2)

Which of the following best describes the sector
you work in? *

University/academic 283 (63)
Consulting/contract research 72 (16)
Biotechnology/pharmaceutical/medical 54 (12)
technology
Government/nonprofit organization 41 (9)
Hospital/medical care delivery 39 (9)
No experience 17 (4)
Prefer not to answer 3(1)

How confident do you feel about your

responses to the survey questions?
Very confident 131 (29)
Somewhat confident 261 (59)
Not confident 37 (8)
Prefer not to answer 17 (4)

CEA indicates cost-effectiveness analysis; HEOR, health economics and outcomes
research.

*Survey participants could select multiple categories, so the sum of all categories
was > 100%.

CHEQUE tool (https://uchicago.col.qualtrics.com/jfe/form/SV_
ef9Shen9Ds0]]Ik) facilitates accessibility and usability.

Our case study evaluating the quality of 10 CEAs showed
substantial inter-rater reliability, especially agreement for assess-
ing reporting quality. Overall, lower-quality studies were more
likely to result in greater disagreement because of some methods
quality attributes that require subjective judgment, such as “M17:
major consequences affected by choice of interventions being
compared are identified.” We also found that, on average,
reporting quality was higher than methods quality. For example, a
CEA evaluating the cost-effectiveness of annual lung cancer
screening in Italy clearly stated their use of a 5-year analytic time
horizon (ie, Yes, for the time horizon reporting quality criterion),*'
but a 5-year time horizon would be insufficient to capture all of
the important differences in consequences among screened versus
unscreened individuals (ie, No, for the time horizon methods
quality criterion).>?

Our survey elicited the relative importance of different attri-
butes. Respondents rated quality attributes in “modeling” and
“data inputs and evidence synthesis” as most important for
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Correlation between methods and reporting quality
scores among 10 CEAs.

o
O
-

95
[

® / r=0.837

Methods Quality Score
85 90

80

75

°
75 80 85 90 95 100
Reporting Quality Score

CEA indicates cost-effectiveness analysis.

assessing methods quality. Similarly, “modeling”-related attri-
butes were deemed most important for reporting quality, for
example, whether model descriptions are detailed enough to
allow for replication and clear justification of modeling choices
and assumptions. These findings highlight the growing use of
advanced evidence synthesis (eg, network meta-analysis) and
complex modeling (eg, microsimulation and agent-based
modeling) in economic evaluation and their essential role in
ensuring high-quality evidence and modeling methodology un-
derlying CEA. Nevertheless, as we found in our case study, some
modeling-related attributes—for example, M10: structure of the
model reflects the underlying health condition and the impact of
interventions; M11: modeling assumptions are reasonable given
the underlying data requires technical challenges; R12: model
descriptions are detailed enough to allow for replication—should
ideally be assessed by reviewers with technical backgrounds
because they rely on subjective judgment, combined with subject
matter expertise, which could lead to greater disagreement among
reviewers. When resolving disagreement around these attributes,
we recommend having an independent adjudicator with more
technical modeling expertise in addition to subject matter re-
viewers. Although we did not provide explicit recommendations
evaluating methods attributes, we recommend that users of this
tool refer to best practice guidelines in modeling approaches
specific to their assessment.!6>3>%

Despite growing interest, quality attributes for “equity
consideration” were not deemed as important as other attributes
in both methods and reporting quality assessments. Methods
advancement in the field, such as the development of extended
CEA and distributional CEA,>>°® allows analysts to incorporate
financial risk protection and health equity into conventional
economic evaluation. A recent review found some growth but
limited cost-effectiveness evidence on equity effects.”” Still, un-
resolved conceptual debates on which types of individuals should
be prioritized and the lack of empirical evidence on how much
weight to give to particular subgroups remain a key challenge in
addressing ethical and distributive issues in CEA.°®%° Thus,
despite its societal importance, respondents might judge “equity
consideration” as outside the scope for quality assessment of cost-
effectiveness evidence and should instead be part of deliberative
processes in health technology assessments for resource allocation
at the population level.%!
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A few notable original quality attributes were excluded from
the final scoring tool because of relatively low importance scores.
For example, “any potential conflicts of interest relevant to the
analysis, including funding sources, are disclosed.” Studies have
shown that industry-funded CEAs are more likely to report
favorable cost-effectiveness ratios,®*®*> and sponsorship and con-
flicts of interest have been one of the commonly cited factors
related to potential bias in cost-effectiveness evidence.®* Never-
theless, it begs the question of whether such evidence could tell us
about the “quality” of the cost-effectiveness evidence. The existing
studies did not attempt to ask why the study sponsorship in-
dicates low study quality or whether it is an “important” quality
attribute. Sponsorship biases may be discerned through evalu-
ating assumptions or data inputs deemed not justifiable or
reasonable. These quality attributes could be captured in the
“modeling” or “data inputs and evidence synthesis” domains.
Thus, a study could be deemed low-quality not because a specific
interest party is the study sponsor, but because that such study is
more likely to use unreasonable assumptions to generate favor-
able ratios, which should be captured by other quality attributes
included in the CHEQUE tool.

Other omitted attributes include “written protocol for the
design and conduct of the CEA are developed and included” and
“source code for the simulation model(s) used in the analysis is
available.” These attributes have recently gained more attention as
the need for transparent reporting and conduct of CEAs to ensure
reproducibility continues to grow.®5>® It is important to note that
the BWS approach is designed to measure the relative importance
of quality attributes, not absolute importance. Although excluded
attributes were not deemed as important as those included in the
current version of the CHEQUE tool, we believe they may still be
important quality attributes that should require the user’s atten-
tion. For those wishing to use the complete list of the original
attributes (36 items each, instead of 24 items for methods and
reporting quality), Appendix Tables B1 and B2 in Appendix
Supplement Section B in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2023.04.004 provide the expanded
version of the final CHEQUE tool with 36-attribute-specific
importance scores that sum up to 100.

The CHEQUE tool has some limitations. Above all, a quality
scoring system is just one way to evaluate the potential usefulness
of the study findings. CEAs with low quality scores may still
provide valuable insights, so the CHEQUE tool users should care-
fully judge each study using their own context-specific set of
criteria in evaluating the quality and relevance of the CEA to their
decision. We acknowledge that the hazards of scoring the quality
of clinical trials for meta-analysis have been previously
described.” Nevertheless, unlike the meta-analyses—which pri-
marily aim to summarize well-defined (and hence, often less
susceptible to bias) clinical outcomes from randomized controlled
trials or observational studies, CEA involves a range of choices and
layers of uncertainty to produce the value measures (ie, incre-
mental cost-effectiveness ratios) through the use of multiple data
sources, modeling, and assumptions. Thus, a well-developed
quality assessment tool might be more needed than the case for
the meta-analysis. The CHEQUE tool should complement decision
making and not necessarily be the primary decision criterion or be
a substitute for a deliberative process when making resource
allocation decisions.

Similarly, we do not define a threshold separating high- from
low-quality cost-effectiveness evidence. Although a threshold-
based “absolute” ranking can be used to differentiate high-
versus low-quality CEAs, the CHEQUE tool is designed to provide a
“relative ranking” of CEA studies. Two primary reasons for not
providing an absolute threshold include (1) because it requires
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comprehensive quality assessment using the CHEQUE tool to es-
timate “mean” quality scores among published CEAs and such
efforts are deemed outside of the scope of this study focusing on
“development” of the tool (note: we provided the average quality
score among the 10 randomly selected CEAs for the case study, but
this should not be considered an absolute threshold” because of
the small sample size) and (2), more importantly, a single
“threshold” for quality assessment might not be as helpful given
that the CHEQUE tool users are likely focused on certain disease
areas or particular interventions or specific regions/countries.
Although a quality threshold may emerge over time, users should
currently judge their confidence in the findings of a CEA without
an arbitrary threshold.

Depending on the topic and decision-maker perspective, the
importance of the different attributes of a well-conducted and
well-reported CEA may vary. For example, extrapolation might not
be necessary for evaluating short-term outcomes, such as antibi-
otics for strep throat. In promoting users’ judgment in quality
assessment, our CHEQUE tool allows users to choose alternative
scoring methods for handling “not applicable” attributes. In
addition, methods quality scores often rely on good reporting. It
may not be feasible to assess specific methods and approaches if
they are not well described in the CEAs, including the technical
appendix. Finally, we acknowledge that selecting the final quality
attributes in the CHEQUE tool reflects the survey respondent’s
current understanding of the field. As the field evolves, the
perceived importance of different attributes may change. Conse-
quently, the CHEQUE tool may need to update the criteria and the
scoring mechanism to reflect the state-of-the-art recommenda-
tions. Other future directions include assessing the reproducibility
and comparability of the results with other checklists/tools and
testing for reliability and cross-validity for CEA assessment.

The CHEQUE tool’s quality scoring system differentiates the
methods and reporting quality as well as quantifies the relative
importance of various quality attributes in published CEAs. In
addition, the CHEQUE tool can help identify sources of variation
across studies and interpret individual study results. Alongside
other considerations, a systematic quality assessment of cost-
effectiveness evidence would be valuable for researchers, practi-
tioners, payers, and policy makers to determine the best cost-
effectiveness evidence to inform value-based decisions in their
settings.

Supplementary data associated with this article can be found in the
online version at https://doi.org/10.1016/j.jval.2023.04.004.
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