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Abstract

Background The increasing number of studies that generate health state utility values (HSUVs) and the impact of HSUVs
on cost-utility analyses make a robust tailored quality appraisal (QA) tool for systematic reviews of these studies necessary.
Objective This study aimed to address conceptual issues regarding QA in systematic reviews of studies eliciting HSUVs by
establishing a consensus on the definitions, dimensions and scope of a QA tool specific to this context.

Methods A modified Delphi method was used in this study. An international multidisciplinary panel of seven experts was
purposively assembled. The experts engaged in two anonymous online survey rounds. After each round, the experts received
structured and controlled feedback on the previous phase. Controlled feedback allowed the experts to re-evaluate and adjust
their positions based on collective insights. Following these surveys, a virtual face-to-face meeting was held to resolve out-
standing issues. Consensus was defined a priori at all stages of the modified Delphi process.

Results The response rates to the first-round and second-round questionnaires and the virtual consensus meeting were 100%,
86% and 71%, respectively. The entire process culminated in a consensus on the definitions of scientific quality, QA, the
three QA dimensions—reporting, relevance and methodological quality—and the scope of a QA tool specific to studies
that elicit HSUVs.

Conclusions Achieving this consensus marks a pivotal step towards developing a QA tool specific to systematic reviews of
studies eliciting HSUVs. Future research will build on this foundation, identify QA items, signalling questions and response
options, and develop a QA tool specific to studies eliciting HSUVs.

Key Points for Decision Makers

Achieving consensus on the definitions of “scientific
quality” and “quality appraisal” for systematic reviews

1 Introduction

Health state utility values (HSUVs), also referred to as

9

“health utilities®, “utility weights”, “utility values” or “pref-

erence-based health-related quality of life measures”, are
essential quantitative metrics signifying the cardinal strength
of an individual’s preference for specific health-related out-
comes or health states [1-3]. Health state utility values are
typically anchored between 0 (representing death) and 1
(representing full health), and are used to adjust the length
of life lived in a specific health state based on the quality of
life perceived in that state. The quality-adjusted life-year
(QALY) is a widely used generic measure of health out-
comes in comparative cost-utility analyses. Quality-adjusted
life-years are calculated by multiplying the years lived in
each health state by its corresponding HSUV [4]. For exam-
ple, living 1 year with perfect health is regarded as 1 QALY,

Extended author information available on the last page of the article

of health state utility values is needed for a standardised
framework for assessing studies that elicit health state
utility values. A standardised framework helps ensure
consistent, transparent and reproducible quality appraisal
outcomes

A comprehensive quality appraisal in systematic reviews
of health state utility values must evaluate three quality
appraisal dimensions—reporting, relevance and methodo-
logical quality—for a holistic and rigorous assessment

Our research provides a framework and groundwork for
developing a quality appraisal tool designed to elevate
the assessment process of studies eliciting health state
utility values, thus reinforcing evidence-based healthcare
decision making
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whereas living the same year with not-so-perfect health with
a HSUYV of 0.7 will result in 0.7 QALYs (1 x 0.7). Given
that the choice of HSUVs has a significant impact on the
outcomes of cost-effectiveness analyses, it is essential to
have reliable and unbiased HSUV estimates.

Recent years have witnessed an exponential increase
in primary studies eliciting HSUVs, with researchers
employing direct (standard gamble, time trade-off or visual
analogue scale) and indirect methods (i.e. generic preference-
based measures such as the European Quality of Life Five
Dimension, Short-Form Six Dimensions, Health Utility Index
or mapping algorithms) [1, 5, 6]. Consequently, systematic
reviews and meta-analyses have become indispensable tools
for synthesising these studies across various decision-making
contexts. Irrespective of the source of HSUVs used in an
economic evaluation, they must be devoid of recognisable
sources of bias. The measurement methodology should
be validated, aptly suited to the relevant condition and
setting, and aligned with the decision-makers’ viewpoint
[2]. Therefore, quality appraisal (QA) of HSUV elicitation
studies, which aims to ensure the credibility and reliability
of HSUYV estimates, is central when conducting systematic
reviews to inform new health technology assessments [7—13].

However, the conduct of QA in systematic reviews of
studies that elicit HSUVs needs to be improved. Recent
reviews [5, 14] of studies that elicited HSUVs estimated
that only 55% appraised the quality of individual studies in
the systematic reviews, which is far lower than that in other
research fields [15-18]. The low prevalence of conducting
a QA in this field could be partly attributed to the lack of a
widely accepted and scientifically developed QA tool [5, 14]
specific to this context. This gap may arise from the unique
features of these studies, which include multiple applicable
study designs and elicitation methods [5]. Consequently,
identifying an appropriate tool as recommended by
other scholars [8], combining multiple existing tools or
developing a bespoke tool is a time-consuming endeavour
and significant challenge.

Previous reviews have highlighted several QA tools
used to appraise the quality of “broader” health economic
evaluation studies [6, 19]. Yet, only a few of these QA tools
directly apply to evaluating the quality of studies that elicit
HSUVs (Table S.1 of the Electronic Supplementary Material
[ESM]). Moreover, these tools differ considerably in their
QA items, QA dimensions and synthesis of QA results.

Our previous review [5] showed that reviewers typi-
cally assess three QA dimensions: reporting, methodo-
logical limitations and risk of bias (RoB), and relevance,
albeit the extent to which these three dimensions are
considered varies. Additionally, the terminology used to
describe the QA process varied widely across the system-
atic reviews analysed [5], and ranged from terms such as
QA or assessment [20-37], critical appraisal [38], RoB
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assessment [39-45], relevancy and quality assessment
[46, 47], assessment of quality and data appropriateness
[48], methodological quality assessment [49-53], report-
ing quality [54, 55], credibility checks and methodologi-
cal review [56] (see Fig. S1 in the ESM). This inconsist-
ency or heterogeneity largely stems from the absence of a
standardised conceptual framework deconstructing scien-
tific quality and the QA process, which is the overarching
aim of the current study.

Quality is a multidimensional concept that varies accord-
ing to the context and field of study [57, 58]. The concept of
‘scientific quality” has been introduced to differentiate research
quality from other forms of quality, such as product or process
quality [59]. Nonetheless, to our knowledge, only one study
has attempted to find an agreed-upon definition and has been
unsuccessful [60]. Existing definitions range widely, from the
likelihood of generating unbiased results in comparative clini-
cal effectiveness science [61] to including dimensions such
as relevance and applicability [62, 63], generalisability and
imprecision in other research fields [13, 58, 64—66].

Stemming from the heterogeneous definitions of sci-
entific quality are the considerable variations and incon-
sistencies in how QA has been and is currently applied
in most systematic reviews (not only in HSUVs) [5, 67].
For example, Viswanathan and colleagues [65, 66], bas-
ing their argument on Cochrane’s recommendations,
differ significantly from the Grading of Recommenda-
tions Assessment, Development and Evaluation Work-
ing Group (GRADE) framework [68]. On the one hand,
Viswanathan and colleagues [65, 66] advocate for the use
and evaluation of the RoB rather than quality assessment
as the term quality is used variedly across many fields.
On the other hand, the GRADE framework considers
quality to be more than just RoB, as quality also includes
imprecision, inconsistency, indirectness of study results
and publication bias. The GRADE framework later uses
these dimensions to make overall judgements regarding
the strength of the body of evidence [68].

Often, systematic review authors account for reporting
quality and consider this as the overall study quality [69],
yet the quality of reporting may not reflect the quality of the
study [70, 71]. In fact, a focus on reporting quality alone may
overestimate the overall quality of a study [69]. We previ-
ously posited that a comprehensive QA should encompass all
three QA dimensions—all three QA dimensions are neces-
sary and sufficient components [5]. Evaluating relevance and
methodological limitations is contingent on reporting quality;
after all, appraisal can only be based on what is documented.

Given this context, there is a pressing need for available
tools and guidelines to offer more explicit directives on the
constructs, dimensions and items that are pivotal for rigorous
QA. A widely accepted definition of scientific quality—one
that identifies the dimensions and constructs pertinent to QA
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in systematic reviews of studies eliciting HSUVs—might
present a viable solution to the existing conundrum [58].

Considering the importance placed on HSUVs in the
health economic evaluation of new technologies and
interventions [9], and the inconsistencies highlighted above,
developing a QA tool specific to HSUVs is pertinent and
timely. The present study aims to set the stage for future
work on developing an evidence-based QA tool specific to
studies eliciting HSUVs by conceptualising scientific quality
and QA in systematic reviews of studies eliciting HSUVs.
This entails:

1. Establishing a working definition for scientific quality
and QA.

2. Establishing and defining the relevant dimensions for the
QA of studies eliciting HSUVs.

3. Defining the scope of a QA tool specific to studies
eliciting HSUVs.

2 Methodology

This study builds on our previous rapid review of the
current nature of QA in systematic reviews of studies
eliciting HSUVs [5]. From this review, we discerned three
QA dimensions frequently assessed in such systematic
reviews, albeit to varying degrees. Additionally, we collated
terminologies (see Fig. S.1 in the ESM) and definitions
related to “quality” and “QA” (see Tables S.2 and S.3 in
the ESM). For pragmatic reasons, we opted for a modified
Delphi technique to facilitate a consensus among experts
regarding the definitions of quality and QA, as well as the
components that should be integral to QA in our specified
context.

2.1 Study Design

The conventional Delphi method, developed by the RAND
Corporation in the 1950s, is a structured technique for
achieving a formal consensus on specific issues among panel
members [72—74]. This method emphasises non-face-to-face
interactions, ensuring anonymity or quasi-anonymity among
participants throughout the process. Instead, communication
within this framework hinges on a series of iterative
questionnaires designed to capture insights and opinions
from the participants [72, 74-76].

We identify our methodological approach as a modified
Delphi technique [72, 75], sometimes referred to as a
modified nominal group technique [75]. We adopted this
modification for two primary reasons: our panel comprised
seven experts, and after two rounds of online questionnaires,
we conducted a virtual face-to-face meeting with the experts.
Subsequent sections delve into the reasoning and elaborate

on critical components of the study, such as participant
selection, the preservation of anonymity, the iterative
process and group response (or consensus) [72].

2.1.1 Steering Committee

The steering committee comprised four members of the
project team: MTM (who served as the project leader),
KH, RE and MS. Their responsibilities encompassed
conducting literature review(s), developing and piloting the
questionnaires, analysing and reporting the responses at each
stage, organising the virtual panel discussion and the overall
moderation of the process. Importantly, all committee
members refrained from expressing their personal opinions
during the consensus-building exercises.

2.1.2 Selection of Experts

The steering committee sought to enlist experts seasoned
in conducting systematic reviews of studies eliciting
HSUVs, and are also recognised experts with knowledge
and experience in health technology assessments, mapping
studies, health-related quality of life and core health
economic evaluations. Moreover, potential contributors
should have authored peer-reviewed publications involving
one or more of these domains.

Given the stringent inclusion criteria and the limited
number of systematic reviews that appraised the quality of
their incorporated studies (40 out of 73) [5], the eligible
potential participant pool was considerably restricted. To
ensure representation from the desired domains in the
eligibility criteria, we set a minimum target of five experts,
without capping the maximum.

To achieve our recruitment goal, we purposively
constituted an international multidisciplinary expert panel.
Personalised emails were sent to 23 experts between
September and December 2021. These individuals were
identified through the articles deemed eligible for the rapid
review [5], the QA tools referenced in those articles, or
reference searches from these articles.

2.2 Modified Delphi Rounds

The appeal of the traditional Delphi method stems from the
principles of expert anonymity, controlled feedback and
iterative discussions during the process [72—75]. Advocates
of the Delphi technique believe that its structured and con-
trolled nature helps counter the drawbacks often seen in
face-to-face meetings, such as undue influence from other
experts (dominance) and group conformity (defined as
groupthink) [72, 73, 75].
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2.2.1 Expert Anonymity

True anonymity is ensured when no one (including the
researcher) can trace back a response from a respondent [76].
In this study, the project leader managed all communication
exclusively through individualised e-mail interactions, instead of
sending group e-mails. Furthermore, the analysis was conducted
without identifiers that could be linked back to a particular
expert. As aresult, true anonymity was unattainable. Instead, we
maintained quasi-anonymity, where only one researcher (MTM)
knew all the respondents and their responses [76].

2.2.2 First-Round Questionnaire

In the first-round questionnaire, Section A was designed to
gather information on the characteristics and expertise of
contributing experts in conducting systematic reviews of
studies eliciting HSUVs. This section aimed to understand
the experts’ background and prior experience with
systematic reviews of HSUVs.

Section B explored the experts’ perspectives on various
conceptual issues related to quality and QAs in systematic
reviews of studies eliciting HSUVs. Specifically, we
refrained from providing predefined definitions for “quality”
and “quality appraisal.” Instead, the experts were requested
to offer concise definitions and comments regarding these
terms. They were also asked to indicate their agreement on
whether they considered QA as an integral part of systematic
reviews of studies eliciting HSUVs.

The definitions for reporting, methodological limitations
and RoB, and relevance quality dimensions presented in
the first-round questionnaire were crafted by the steering
committee, drawing upon the prior literature [15-17, 67]
and their theoretical understanding of the terms. The experts
were then asked to rate their agreement on whether they
considered these three dimensions to be fundamental aspects
of systematic reviews of studies eliciting HSUVs.

To comprehensively capture the experts’ opinions and
insights, a combination of a five-point Likert rating scale (with a
range from strongly disagree to strongly agree) and open-ended
questions were included. The open-ended questions allowed the
experts to express and discuss their views and opinions in greater
detail. The first-round questionnaire can be found in the ESM.

2.2.3 Controlled Feedback

For controlled feedback, the first-round’s responses
and comments were descriptively (quantitatively and
qualitatively) summarised; any potential identifiers were
removed to preserve anonymity. The input from the experts
was qualitatively analysed, key concepts and themes were
extracted, and then presented in text boxes. Integrating these
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insights with themes from the existing literature [60—63,
77-79], we formulated working definitions of scientific
quality and QA for the second-round questionnaire (see
Tables S.2 and S.3 of the ESM). Similarly, based on experts’
feedback and previous literature [15-17, 67], we fine-
tuned the working definitions of reporting, methodological
limitations (RoB) and relevance for the second-round
questionnaire (see Table S.4 of the ESM).

In the quantitative analysis, we calculated frequencies
for each level on the Likert scale or the responses in
“yes” or “no” format, and presented these as bar charts.
A comprehensive report of the first-round responses was
shared through separate e-mails with all the experts.

2.2.4 Second-Round Questionnaire

The proposed working definitions for quality, QA and
three QA dimensions (i.e. reporting, methodological
limitations and RoB, and relevance) from the first-round
questionnaire were provided as part of the second-
round questionnaire. A statement about the purpose and
scope of a QA tool for studies eliciting HSUV's was also
presented. Consensus was determined a priori when
an item reached >85% agreement (i.e. six out of seven
experts). The consensus level was later changed to 83%
(5/6) during the analysis, to align with the observed
questionnaire response rate.

Unlike the first-round questionnaire, all responses
were coded as binary “yes” or “no” format and analysed
descriptively (quantitatively and qualitatively). The
second-round questionnaire is presented in the ESM.
Similar to the first round, a report of the second-round
responses was prepared and shared as controlled feedback
with all the experts through individualised e-mails.

2.2.5 Virtual Panel Discussion

Following the second-round questionnaire, it became
apparent that agreement on some of the remaining
issues would be more effectively facilitated through an
open virtual panel discussion instead of a third round
of anonymous questionnaire. Thus, in consultation with
the experts, the steering committee set aside anonymity
and invited all experts to participate in a virtual panel
discussion.

All experts were invited to join a 3-hour virtual con-
sensus panel discussion held on 31 May, 2023 using the
Zoom virtual conferencing platform. Real-time polling
was used during the meeting to facilitate a consensus on
each point of discussion. The session was recorded to ena-
ble a thorough review and post-discussion transcription.

The video and audio recordings were transcribed by a
steering committee member (MTM) and deleted once the
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transcription had been verified for accuracy. The polling
results and discussion content were analysed descrip-
tively and anonymously.

3 Results
3.1 Description of the Expert Panel

Seven international experts, all health economists, except
for a biostatistician with a health economics background,
consented to participate in the modified Delphi study.
The panel members represented a diverse range of
countries, including the UK (three experts), Italy (one
expert), Australia (two experts who later moved to the
UK and another who later moved to Switzerland) and
Germany (one expert).

Importantly, the majority (6/7) had significant prior
experience with systematic reviews of HSUVs, 5/7 rated
themselves as very familiar with systematic reviews,
whereas the remaining two considered themselves
somewhat familiar. Among them, three had previously
co-authored a systematic review of studies eliciting
HSUVs, four had participated as contributing health
economists and one as a contributing biostatistician.

One expert in the panel had not directly participated
in a systematic or rapid review of studies eliciting
HSUVs. However, this expert has conducted significant
methodological research on HSUVs and contributed
to the latest developments in both methodological and
applied research in the field.

3.2 Response Rates to the Questionnaires
and Virtual Panel Discussion

Response rates to the first-round and second-round
questionnaires and the virtual consensus meeting were
100%, 86% and 71%, respectively. The first-round
questionnaire was completed on 8 April, 2022, the second
round on 23 September, 2022, and the virtual meeting
was held on 31 May, 2023. The completion rate was
100% for all questions regarding the characteristics of
the experts and conceptual considerations.

3.3 Definition of Scientific Quality and QA

Key constructs extracted from the definitions of quality
suggested by the experts, combined with themes from
the existing literature, include “using the term scientific
quality instead of quality”, “the validity of results and
questionnaire”, “attention to methods and methodology”,
“accurate and comprehensive reporting”, transparency”,
“relevance, “replicability”, “reproducibility” and “bias
minimisation”.

Key constructs extracted from the definitions of QA
suggested by the experts, combined with themes from the
existing literature, include “independence”, “systematic”,
“explicit”, “transparency” and “thorough (robust).” Some
experts also highlighted the need to consider internal
validity, RoB, reporting standards, and methodological
or reporting quality in QAs (see Box S.1 of the ESM).

Figure 1 illustrates the consensus from the second
questionnaire on the term “scientific quality”, with minor
comments regarding word order and spelling (see Box S.2
of the ESM). The agreed working definition of scientific
quality following the second round of questionnaires and
minor revisions by the steering committee is reported in
Table 1.

Nevertheless, disagreement regarding the definition of
QA was observed (Fig. 1). Some experts advocated for a
more concise definition, while others suggested removing
the word “robustness” from the definition (Box S.3 of
the ESM). After substantial deliberation and revisions in
the virtual meeting (for intermediary results, see Box S.4
of the ESM) and further refinement during manuscript
proofreading and revision, the consensus definition is
delineated in Table 1.

3.4 Terms That Can be Considered Synonymous
with QA

In the first-round questionnaire, the experts presented
varied opinions on terms synonymous with QA. Most
of the experts (5/7) initially suggested that the terms
“quality assessment” and “critical appraisal” could be
used synonymously with QA. However, terms like “cred-
ibility checks”, “reporting quality assessment” and “data
appropriateness” were not viewed as direct synonyms.
Instead, most experts regarded these terms as constituents
or dimensions of a QA (see Box 1).
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Fig.1 Second-round question-
naire: experts’ opinions on

the proposed definitions of
“scientific quality” and “qual-
ity appraisal (QA)” and how
important QA is in systematic
literature reviews (SLRs)
[systematic reviews]) of studies
eliciting health state utility

Would you agree that QA is an integral part of SLRs? 17%

_ Would you agree to adopt the proposed definition as the
values (HSUVs). >83% (5/6) = working definition of scientific quality in primary studies 17%
agreement or consensus of HSUVs?

Would you agree to adopt the proposed definition as the

working definition of quality appraisal? 83%

100 50 0 50 100
Percentage (n = 6)
Responses [l No [ Yes

Table 1 Key definitions of QA components for systematic literature reviews of studies eliciting health state utility values

Term Agreed working definition or description

Scientific quality  Scientific quality is the extent® to which a study eliciting health state utility values adheres to established standards® in its
design, conduct, analysis and reporting, influencing the internal and external validity of elicited health state utility values

QA QA is the systematic? application of explicit, transparent and reproducible methods to assess key attributes® in the design,
conduct, analysis and reporting of studies that elicit health state utility values

Reporting quality ~ Reporting quality is the extent to which a research article explicitly and transparently details its study’s design, conduct,
analysis and results

RoBf RoB is the likelihood that flaws in the study’s design or conduct, analysis or reporting might lead to invalid or misleading
results
Relevance® Relevance (or applicability) is the extent to which health state utility values accurately represent the population and context

of interest to the review question, decision context policy or decision makers’ requirements

Scope of a QA tool A QA tool specific for systematic literature reviews of primary studies eliciting health state utility values should:
1. Assess both the reporting and methodological quality
2. Assesses the relevance (representativeness, applicability, transferability and or generalisability)
3. Apply to multiple study designs (e.g. randomised controlled trials, cohort case controlled or cross-sectional studies)
4. Apply to different methods of health state utility values elicitation techniques (e.g. direct or indirect methods)

QA quality appraisal, RoB risk of bias
#For scientific quality to be measurable, it should be expressed as a degree or extent of meeting predefined or generally acceptable standards
bOther terms for “established standards” are “norms” or “benchmarks”

“The term “conduct”, refers to the procedures and protocols followed in the process followed in studies eliciting health state utility values. This
includes various aspects such as participant sampling and selection, instrument administration and valuation methods among others

9Here, systematic refers to how the QA should be done—and synonyms include orderly, structured, methodological, scientific or organised

®The word "attributes” can be used interchangeably with the words “characteristics”, “features” or “variables”

The Dictionary of Health Economics” by Antony Culyer (2005) defines bias as any “systematic difference between the empirical results of an
analysis and the true facts of the case (e.g. the difference between the distribution of values in a sample and the actual values of the population

from which the sample is drawn) [91]. To evaluate the RoB, one must first identify any methodological limitations or flaws in the study’s design,
conduct, analysis or reporting, then determine the extent to which these flaws make the study susceptible to bias—a two-step process

£The purpose of assessing study relevance is to determine the health state utility values’ suitability for their intended use. Specifically, evaluation
of study relevance entails identifying potential differences between study attributes such as population (participants or patients) characteristics,
setting and methods (measurement instrument, health states description and valuation) and the population and context of interest to the review
question, decision context, policy or decision makers’ requirements

A\ Adis
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“All of the elements listed here are necessary for quality appraisal, but I would not call them synonymous
with quality appraisal since, by themselves, they are not sufficient. Still, I crossed critical appraisal and
validity check. I crossed critical appraisal since conducting a quality check is inherently a critical appraisal of the
methods/results, which covers the risk of bias assessment and the other points. I crossed validity check, because I
believe internal and external validity to be the sufficient and necessary conditions of quality appraisal.”

“All the boxes above relate to some extent to quality appraisal but the ones that I have not ticked are more
focused to specific concepts (data, methods, reporting) whilst I considered quality appraisal concept in a general

”

way.

“Assessment of reporting quality and data appropriateness may be one component of a quality appraisal.
Critical appraisal would include considerations of generalisability but some may separate methodological quality

assessment/risk of bias from questions of relevance of applying research findings to a particular context.”

“Many of these terms I think refer to components of quality appraisal. QA is a broader concept.”

Box 1 First-round questionnaire: an extract of the experts’ comments on terms considered synonymous with quality appraisal

(QA)

Contrary to the first round, in the subsequent round, there
was a unanimous consensus that the term “quality appraisal”
can be used synonymously with the term “quality assessment”
(Fig. 2). However, the experts indicated that it should not be
considered synonymous with a “critical appraisal” (50% disa-
greed) or any of the other presented terms (100% disagreed).

3.5 QA Dimensions

In the first-round questionnaire, the majority (5/7) of the
experts strongly agreed, and 2/7 agreed that reporting and

Fig.2 Second-round question-
naire: experts’ opinions on
terms considered synonymous
with quality appraisal. >83%
(5/6) = agreement or consensus

Credibility checks | 83%

Assessment of reporting quality | 83%

Methodological quality assessment | 83%

Validity check | 100%

Assessment of data appropriateness | 100%

Risk of bias assessment | 100%

Quality assessment | 0%

Critical appraisal | 50%

methodological limitations and RoB are essential for QA
of systematic reviews of HSUVs. However, opinions on the
“relevance” dimension diverged considerably. One expert
was neutral (neither agree nor disagree), three agreed and the
remaining three strongly agreed on the significance of the
relevance dimension to QA in systematic reviews of HSUVs.
Some experts suggested that the definitions of these three
dimensions required further refinement and elaboration.
Notably, although supportive of reporting quality in a QA,
one expert pointed out cases in which it may not hold equal
weight (see Box 2).

100%
50%
17%
17%

17%

0%
0%

0%

100 50 0 50 100
Percentage (n = 6)

Responses [l No [ Yes
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“RoB to me does not encompass only methodological quality as it is related to design, conduct and reporting of a
study.”

“There is a case for not presenting reporting quality as an equal dimension. A poorly conducted study may lead to
high reporting quality which could mislead, and a poorly reported study will be reflected in the uncertainty around
responses for RoB and Relevance. An initial assessment of reporting quality can be very helpful for the reviewer - it's
more a question of how it is presented.”

"This relates to my previous answer "Reporting quality” is about transparency of reporting, it’s not quite about the
quality of the study being included in the review per se. Similar to scores of quality that are applied to RCTs. Whether
a QA review then needs to use the information on what is reported in the studies to make judgements (which is what
items 2 and 3 relate to), depends on the purpose of the review. Item 3 definition above doesn’t make sense
grammatically.”

“Your three definitions should be improved. For example, what do you mean by "a set of parameters in the design and
conduct of a study has been described”? Do you intend to refer to "study reporting” in general? And by "the extent
to which the study has been executed”? Do you intend to refer to "methodological soundness”? Moreover, the HSUV

study relevance could be also for clinical/epidemiological research”.

Box 2 First-round questionnaire: extract of the experts’ comments regarding the definitions of the three quality appraisal
(QA) dimensions and whether to include these in a QA tool specific for studies eliciting health state utility values
(HSUVSs). RCTs randomised controlled trials, RoB risk of bias

After rephrasing the three QA dimensions’ definitions
(see Table S.4 of the ESM), there was unanimous agree-
ment among the experts to include them in a QA tool spe-
cific to HSUVs. Furthermore, as shown in Fig. 3, a con-
sensus (yes >83%) was reached on the proposed definition
of the three QA dimensions.

A remaining concern was the practical application of
the “relevance” dimension. The experts wondered how
the issue of study relevance was related to the study
perspective (experienced patient utilities vs general
population or ex-ante vs post-ante utilities) and the study
population for HSUV valuation (see Box 3).

3.6 Scope of a QA Tool for Systematic Reviews
of Studies Eliciting HSUVs

A question was introduced in the second-round question-
naire asking the experts what they would consider a plau-
sible scope of a QA tool in systematic reviews of studies
eliciting HSUVs. Figure 4 depicts the experts’ views on how
broad the scope of the proposed QA tool in development
should be.

Notably, the experts disagreed with the suggestion that
the questionnaire should be reasonably short and allow a
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consistent and reliable quality assessment of different back-
grounds (Box 4). One expert suggested that a QA tool spe-
cific to studies eliciting HSUVs should not exclude mapping
studies from the tool’s scope a priori because some items
evaluated for direct methods, such as sample size, relevance
and reporting, also apply to mapping studies. Another con-
cern was whether randomised controlled studies are appli-
cable research design methods for studies eliciting HSUVs.

4 Discussion

We elucidated the essential conceptual considerations for
developing a QA tool specific to systematic reviews of
studies eliciting HSUVs. The systematic reviews can be for
publication, health economic model development or broader
health technology assessment purposes .This study defined
scientific quality, QA and three QA dimensions by synthe-
sising insights from a comprehensive literature review and
opinions from seven international experts via three modified
Delphi rounds. Furthermore, this study proposed a prelimi-
nary scope (boundaries) for future QA tools.

Scientific quality is a nuanced multidimensional con-
cept highly specific to the context and field of study [13,
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Reporting quality: Reporting quality refers to the extent to

which an original research article provides complete and
transparent information about the design, conduct, analysis,

and results of a study. Complete (clear and 0%
sufficient)reporting facilitates a comprehensive assessment of

a study’s internal (RoB) and external validity (applicability,
generalisability, transferability, adaptability).

Relevance (applicability and or suitability): Relevance (or
applicability) in the context of HSUVs refers to extent to which
findings (HSUVs) from a primary study apply to the review
question, decision context policy or decision makers’
requirements. Relevance seeks to identify potential
variations, differences or mismatches between population
(participants or patients) characteristics, setting and methods
(measurement instrument, health states description and
valuation) used in the HSUV study and those of interest to the
review question, decision context policy or decision makers’
requirements. If there are considerable variations then a
study may be considered irrelevant.

17%

Methodological limitations and RoB: Risk of bias (RoB) refer
to the likelihood that features of the study design or conduct
of the study (methodological limitation, flaws) will give
misleading results that are not valid and cannot be believed or | 479,
relied upon. RoB occurs when there is a systematic flaws or
methodological limitations in the study design or the ways in
which a study was conducted. Thus, the assessment of RoB is
done by evaluating the study design and conduct of the study,
which is equivalent to assessing or looking for the presence of
methodological limitations, flaws that can potentially
introduce bias.

100

Would you agree to adopt the proposed (after rewording
from the first round) description of the QA dimension?

100%

83%

83%

50 0 50 100
Percentage

Responses . No . Yes

Fig.3 Second-round questionnaire: consensus on defining the three quality appraisal (QA) dimensions for systematic literature reviews of health

state utility values (HSUVs). RoB risk of bias

58, 64—66]. Contrary to previous unsuccessful attempts to
define quality [60], a consensus on the working definition
of scientific quality was reached during the second-round
questionnaire. It took a further virtual panel discussion for
the experts to agree on the working definition of QA, under-
scoring the existing ambiguity and heterogeneity in applying
the terms.

In its simplest form, QA involves evaluating a study’s
scientific quality. Our intention is not to dictate precisely
how studies that elicit HSUVs should be conducted; how-
ever, we recognise that a universal scientific quality standard
for these studies is crucial. To facilitate this, we propose a

QA tool specific to HSUV eliciting studies that may pro-
mote adherence to high-quality standards. This proposition
aligns with the sentiments of Wolowacz and colleagues [58],
who advocated that HSUVs intended for policy and decision
making should be derived from validated methods, aimed at
minimising bias and be relevant to the condition, population
and decision-maker’s perspective. Detailing all elements that
constitute scientific quality and QA in systematic reviews of
studies eliciting HSU Vs is an embarking step toward realis-
ing this goal.

Evident from the definition of scientific quality and QA
are the primary constituents of QA in systematic reviews

A\ Adis



776

M.T. Muchadeyi et al.

which would conflict with the use of HSUV in practice?

Regarding reporting quality: “I'm not sure how to interpret the final term "adaptability’
Regarding methodological quality: Rephrase to “are systematic flaws’
Regarding relevance: This is a good definition but I don't think the final sentence adds anything.

One point I was thinking about is whether the way relevance is being described here might pose a problem for HSUV
use in practice. For example, it is well known that the experienced utilities of patients in a certain health state are
different from how people from the general public would value those health states. I guess technically one could argue
that there is a mismatch here, however, there are cases where this mismatch is actually wanted (i.e., as discussed in
the report, some agencies prefer values from the public). I guess this comment is more a question. Would this situation
represent a mismatch between population characteristics? And would that mean that according to the tool that is
developed in this study, that health utility states elicited from the public are not relevant for a patient population,

Box 3 Second-round questionnaire: extract of the experts’ comments regarding the definitions of the three quality appraisal

dimensions. HSUVs health state utility values

of studies eliciting HSUVs—reporting, relevance, meth-
odological limitations and RoB. The intricate relationship
between these dimensions warrants special consideration.
Methodological limitations or flaws, such as high attrition
rates, incorrect use of utility assessment tools or improper
statistical methods, can compromise the reliability of the
derived HSUV estimates, underscoring the need to inspect
all studies contributing to a systematic review for methodo-
logical flaws and the likelihood of bias that may result from
such.

Unlike the commonly assessed clinical outcomes in clini-
cal effectiveness studies, which can be considered compa-
rable across different settings and not affected by context,
HSUVs are context sensitive [5]. Primary studies eliciting
HSUVs have limited relevance to a research question, policy
or decision framework if they differ significantly in attrib-
utes, such as populations included, specific health condi-
tions, measurement instruments, health state descriptions,
and valuations or settings. Thus, it is essential to assess the
relevance of HSUVs to specific research questions or deci-
sion frameworks.

More importantly, a comprehensive study report is essen-
tial to assess the previous two dimensions, rarely do sys-
tematic review authors undertake additional steps to con-
duct principal investigators of the primary studies eliciting
HSUVs. Thus, all three QA dimensions are necessary and
sufficient components for a robust QA tool. Achieving a con-
sensus on the definitions of the three QA dimensions will
further augment efforts to mitigate ambiguity among these
three pillars of scientific quality regarding studies eliciting
HSUVs.

Our endeavour to develop a QA tool specific to systematic
reviews of studies eliciting HSUVs aligns with the efforts of
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other research groups [6, 80]. However, our study diverges
from these efforts by proposing a unified QA tool designed
to distinguish and evaluate reporting, relevance, methodo-
logical limitations and potential bias in primary studies that
elicit HSUVs.

The three QA dimensions are nothing new to system-
atic reviews of studies eliciting HSUVs. Many systematic
review authors have already considered these dimensions,
albeit inconsistently [5]. For instance, 18% of the systematic
reviews of studies eliciting HSUVs published between 2015
and 2022 evaluated all three QA dimensions [5]. Further-
more, the need for differentiating these three QA dimensions
has been underscored in various studies [62, 63, 69, 81, 82].

The opinions of experts regarding study relevance and
perspective require careful consideration and discussion.
This study provides a succinct definition of study relevance
concerning HSUVs. A generally accepted assumption in
conventional normative health economics is that the society
is rational and the primary goal of choosing certain health
technologies over others is to maximise health [83]. In this
regard, the health component is widely measured by using
QALYs as a generic outcome. What health economists often
disagree on is whose utility values should be used in the
QALY computation to maximise health, fueling debates
about the perspective of analysis [83, 84].

While the perspective of analysis in health economic
evaluations is primarily used to prescribe the breadth of
which cost to include, another essential perspective to
consider is whose utilities (preferences or utility weights)
are considered when valuing health. The choice of which
HSUVs are appropriate depends on the viewpoint (perspec-
tive) of the decision maker (i.e. whose point of view is the
decision on healthcare intervention being made?) [85]. A
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Fig.4 Second-round question-
naire: experts’ opinions on the
proposed scope of a quality
appraisal (QA) tool specific to
studies eliciting health state util-
ity values (HSUVs). CCSs case
controlled studies, CSS cross
sectional studies, HTA health
technology assessment, RCTs
randomised controlled studies,
RoB risk if bias, >83% (5/6) =
agreement or consensus

Applicable to different methods of HSUV elicitation
techniques (e.g. direct or indirect methods but not 17%
including mapping studies.

Is reasonably short and allows consistent and reliable
assessment of quality by raters with different backgrounds.

Applicable to multiple study designs (for example, RCTs,
CCSs, CSS, longitudinal cohort.

Assesses the relevance (external validity,
representativeness, applicability, transferability, and or
generalizability) of primary studies on HSUVs.

Assess both the reporting and methodological quality (RoB)

Is specific for QA for systematic literature reviews of
primary studies on HSUVs, where the systematic literature
reviews can be for publication (academic), health economic
model development or the broader HTA purposes.

of HSUVs.

33%

100 50 0 50 100
Percentage (n = 6)

Which of the above statements do you agree to
be the scope of the QA tool for HSUV studies? B No [ Yes

Do you mean use observational data from a RCT?

I don’t think the length of the tool is relevant here.

I agree to include item 4, but not sure that I will follow the example. How one use a RCT study to develop HSUVs?

Despite "mapping” is a particular technique for deriving HSUVs, I would not exclude it a priori. Some considerations
(e.g., sample size, relevance, reporting) can also apply to mapping studies.

Box 4 Second-round questionnaire: an extract of the experts’ comments on the proposed scope of a quality appraisal tool
specific to studies eliciting health state utility values (HSUVs). RCT randomised controlled trials

related discussion borrowed from mainstream behavioural
economics evolves around decision utilities (ex-ante prefer-
ences of decision makers or society as a whole for states they
have not experienced) and experienced utilities (post-ante
preferences of individuals who have experienced the health
states) [84]. Different perspectives can include those of the
general population, patients, clinicians or decision makers.
Notably, utilities derived from patients can differ from other
utilities owing to variations in the decisional context and
other factors [83]. Each type of utility has its strengths and
limitations, and the choice depends on the specific evalu-
ation objectives and requirements. An explicit statement
of the purpose of an economic evaluation and a systematic
review of studies eliciting HSUVs is crucial, as it deter-
mines the analysis perspective, relevant population, setting
and health valuation techniques, all of which are integral
components of the relevance dimension.

A fundamental first step in any scale or QA tool develop-
ment is a clearly defined boundary between what the tool
can and cannot do [60, 62, 86]. A third of the current panel
members disagreed that a QA tool specific to studies elicit-
ing HSUVs should be reasonably short and allow reliable
and consistent assessments by raters with different back-
grounds. This result can be considered inconsistent with
previous tool development exercises [62]. Nevertheless, a
pertinent consideration when developing a QA tool is the
anticipated burden on the raters. A lengthy questionnaire
with too many items and signalling questions may be bur-
densome and deter the QA process.

Furthermore, item and construct overlap is more likely
to occur with an increasing number of items and ultimately,
the length of the questionnaire. Another reason for revis-
ing the QUADAS-1 to QUADAS-2 was that users reported
problems rating certain items that seemed to overlap. Their
[62] proposed solution was to limit the number of domains
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and signalling questions. Unfortunately, there are no strict
guidelines on how many items to include, how long a QA
tool should be, or how long raters should take to complete
the QA of a single study eliciting HSUVs.

It is also prudent to use simple language that is easily
understandable by raters with different backgrounds. Using
complex terms such as “construct-irrelevant variance” and
“quality of construct representation”, as done by Eiring and
colleagues [80], could be misleading and fuel the exist-
ing inconsistencies in QA in systematic reviews of studies
eliciting HSUVs. In developing the ROBINS-I tool [86],
the developers noted the challenges brought about by the
variations in terminology used to describe different domains
and items. For example, terms such as “selection bias” may
be confused with related but different terms such as “con-
founding”. For the same reasons, the recent version of RoB

LEINT3

2 avoided the use of terms such as “selection bias”, “per-
formance bias”, “attrition bias” and “detection bias” [87]
While most systematic reviews of studies eliciting HSUVs
will likely be performed by people with relevant knowledge
in health economic evaluations, using easily understood ter-
minology remains essential.

The major strength of this study is its ability to triangulate
the findings of a previous literature review with the knowl-
edge of experts in the field. Keeping the experts anonymous
during the two rounds of questionnaires ensured that the
contributing experts freely expressed their views without
being influenced or dominated by others [72-76]. Akin to a
focus group discussion, the virtual meeting afforded experts
space to ask questions and explain their viewpoints, delv-
ing deeper into the subjects at hand—a depth often missing
in individual-based questionnaires [88]. It is also widely
accepted that a well-facilitated interactive meeting can
bolster participants’ contributions by providing opportuni-
ties to clarify or rephrase questions, thus enhancing both
comprehension and quality of response [89]. As a result,
we captured the depth and complexity of experts’ views,
particularly for the more complex topics of interest that
were unresolved after the two rounds of questionnaires, and
reached a consensus on the definition of QA.

Because of the limited number of researchers with exper-
tise required to contribute to this study, the generalisability
of our findings may be limited. Nevertheless, experts were
drawn from different countries and had diverse competencies
regarding HSUVs (i.e. systematic reviews of HSUVs, health
technology assessments, mapping algorithms, health-related
quality of life and mainstream health economic evaluations).
Furthermore, combining questionnaire-based approaches
and face-to-face meetings further reduced the need for a
larger sample size. For example, the nominal group tech-
nique is typically effective when the group size is small [75,
90].
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Another limitation that often affects qualitative research
is that the steering committee may impose its views through-
out the study. To limit this bias, the steering committee
sought to ensure high levels of transparency throughout the
study phases, for example, using text boxes to report raw
comments from experts.

5 Conclusions

This study defined scientific quality and QA in the context of
systematic reviews of studies eliciting HSUVs. In addition,
a consensus was reached on the scope and boundaries of a
QA tool specific for this context. Based on these, the experts
concurred that an effective QA should discern among report-
ing, relevance and methodological quality while being
applicable to multiple design features and health elicitation
techniques. This consensus represents a fundamental step
towards harmonising or standardising the QA process in this
field. Future work should leverage this foundation to identify
QA items, signalling questions, and response options and
develop a QA tool for systematic reviews of studies elicit-
ing HSUVs.
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