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Abstract
Objectives: The Grading of Recommendations Assessment, Development, and Evaluation (GRADE) working group defines patient
values and preferences as the relative importance patients place on the main health outcomes. We provide GRADE guidance for assessing
the risk of bias and indirectness domains for certainty of evidence about the relative importance of outcomes.

Study Design and Setting: We applied the GRADE domains to rate the certainty of evidence in the importance of outcomes
to several systematic reviews, iteratively reviewed draft guidance and consulted GRADE members and other stakeholders for
feedback.

Results: This is the first of two articles. A body of evidence addressing the importance of outcomes starts at ‘‘high certainty’’; concerns
with risk of bias, indirectness, inconsistency, imprecision, and publication bias lead to downgrading to moderate, low, or very low certainty.
We propose subdomains of risk of bias as selection of the study population, missing data, the type of measurement instrument, and con-
founding; we have developed items for each subdomain. The population, intervention, comparison, and outcome elements associated with
the evidence determine the degree of indirectness.
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Conclusion: This article provides guidance and examples for rating the risk of bias and indirectness for a body of evidence summa-
rizing the importance of outcomes. � 2018 Elsevier Inc. All rights reserved.
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1. Introduction

Decisions in health care require not only evidence about
the effects of interventions (eg, the absolute risk reduction
or increase for an outcome in a particular population result-
ing from a specific intervention when compared with an
alternative) but also knowledge of the relative importance
of the outcomes that interventions prevent or cause (see
Box 1 for a hypothetical example).

Incorporating these concepts in health-care decision-
making often refers to considerations of values and pref-
erences [1e7]. In the context of decision-making, values
and preferences represent the relative importance people
place on the outcomes of interest resulting from a decision
(eg, about accepting a treatment or undergoing a test)
[1e7].

The methods that investigators use to ascertain the rela-
tive importance of the outcomes include (a) direct mea-
surement of the utility or value of outcomes, for
example, with the standard gamble [8e10], time trade-
off [11,12], or rating scales [9,13,14]. Conjoint analysis
is another category to elicit utility and indicate outcome
importance, which includes discrete choice experiments
[15,16], contingent valuation and willingness to pay [17],
probability trade-off [18,19], paired comparison; (b) indi-
rect measurement of utility: results from instruments such
as the EuroQual-5-dimension (EQ-5D) utility, or Short
form-6-dimension (SF-6D) utility, which would transform
the measurement results across several domains, that is,
Box 1 A hypothetical example for considering the
importance of outcomes

The evidence comparing a new intervention to
standard care shows an absolute risk reduction of
10 per 1,000 for a harmful outcome ‘‘A’’ and an ab-
solute risk increase of 10 per 1,000 for a harmful
outcome ‘‘B’’.
� If outcomes A and B are judged as equally impor-

tant (eg, thrombosis and bleeding, respectively),
then the balance of benefits and harms does not
favor or disfavor the new intervention.

� If outcome A is judged as relatively more impor-
tant than outcome B (eg, mortality and bleeding,
respectively), then the balance of benefits and
harms is in favor of the new intervention.
pain, mobility, into the utility [20,21]; or (c) other quanti-
tative surveys and questionnaires that provide outcome
importance information in a nonutility manner [22,23]. In
addition, qualitative studies can provide evidence about
the relative importance of outcomes [24,25] (see
Appendix 1).

Given health-care decisions will be influenced by both
the health effects of interventions, and the relative impor-
tance of the outcomes of interest, they both require appro-
priate methods of certainty assessment. The Grading of
Recommendations Assessment, Development and Evalua-
tion (GRADE) working group has developed approaches
to assess certainty of evidence addressing intervention ef-
fects [26,27], test accuracy [28], resources [29], prognosis
[30], and qualitative evidence [31]. However, GRADE
recognized the increasing need to develop a transparent
and structured approach to assess the certainty of evidence
for relative importance of the outcomes. Conceptually the
GRADE process has required judgments of the certainty
in relative importance of the outcomes to draw conclusions
in its Evidence to Decision (EtD) tables and frameworks
[32e37]. In the last iteration of the GRADE EtD frame-
works, the question related to the relative importance of
outcomes is ‘‘is there important uncertainty about or vari-
ability in how much people value the main outcomes?’’

Having illustrated the rationale for these considerations,
we will describe our terminology (See Box 2) [3,38]. We
recognize inconsistent use of the terms in the scientific com-
munity. For example, not all scientists agree that a visual
analogue scale (VAS) is a utility instrument because it does
not require a choice under uncertainty.While acknowledging
this fact, we use ‘‘outcome importance,’’ which includes but
goes beyond the strict definition of ‘‘utility.’’ Themerit of us-
ing ‘‘outcome importance’’ is that it is consistent with the
conceptual process of balancing health benefits and harms.
In addition, we focus on ‘‘relative’’ importance of outcomes
to express that the importance relates to anchors (eg, 0 indi-
cating death, and 1 indicating perfect health) or other out-
comes that an intervention causes and which may be
balanced against each other to make informed decisions.

The aim of this and the next article related to relative
importance of the outcomes is to provide guidance about
the GRADE approach for assessing the certainty of a body
of evidence dealing with relative importance of the out-
comes. In this article, we describe the definitions and
methods of this project, and the GRADE approach for rat-
ing the domains’ risk of bias and indirectness of relative
importance of the outcomes. The second article will focus



Box 2 Terminology

Terminology Scope or definition

Outcome The term outcome includes ‘‘health
state’’ and nonhealth states that are
relevant to the alternative treatment
under consideration. This includes a
broad set of the outcomes directly and
indirectly related to health or a disease,
an intervention, or nonhealth
consequences.

Outcomes can be more or less health-
related. For example, from mostly
health related to least, patients will
have their views regarding the
importance of the following outcomes:
breathlessness, treatment burden of
warfarin or insulin injection, ease of
reaching a clinic to undergo blood tests
and other monitoring.

Relative
importance of
outcomes

The relative importance of outcomes is
interchangeably used with values and
preferences, outcome importance, or
outcome valuation but conceptually
focuses on the outcomes resulting
from an intervention or decision [3].

Instrument (for
determining
the relative
importance of
outcomes)

This term, when used referring to measure
relative importance of outcomes, refers
to ‘‘measurement tool,’’
‘‘measurement methods,’’ or
‘‘measurement instruments’’.

Certainty of
evidence

This term is interchangeably used with
‘‘quality of evidence,’’ ‘‘strength of
evidence,’’ and ‘‘confidence in
estimate’’. Certainty of evidence has
different meanings for systematic
reviews and guideline development. For
systematic reviews, the definition is the
extent of our confidence that the
relative importance of the outcomes
(and variability) lie in a particular
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What is new?

Key findings
� Risk of bias, indirectness, inconsistency, impreci-

sion, and publication bias are domains to be
considered to rate down the certainty of evidence.

What this adds to what is known?
� For the risk of bias domain, the subdomains

include selection of participants into the study,
completeness of data, measurement instrument,
and data analysis. Evidence for the relative impor-
tance of outcomes may be rated as not serious,
serious, or very serious, depending on the contribu-
tion of studies with risk of bias concern to the body
of evidence. The population, intervention, compar-
ison and outcome elements of the rated evidence
and methodological aspects determine the degree
of indirectness.

What is the implication and what should change
now?
� Authors of knowledge synthesis for the relative

importance of outcomes, including utility and
values, should consider assessing the certainty they
can place on the available research across the body
of evidence.

on the domains of inconsistency, imprecision, and publica-
tion bias and rating up the certainty of evidence. The sec-
ond article will also clarify what variability of values and
preferences or the relative importance of the outcomes
means in this context.
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range; for guidelines, the definition is
the extent of our confidence that the
estimate of the relative importance of
the outcomes (and variability) are
adequate to support a particular
recommendation [38].
2. Methods

This document presents formal guidance by the GRADE
working group for rating the relative importance of out-
comes. We developed the guidance using an iterative multi-
pronged approach to develop this GRADE guidance. The
work was presented at GRADE working group meetings
and reviewed by members of the GRADE working group
before approval through a vote at a GRADE working group
meeting in Rome, Italy, on April 27, 2017. It was then
formally approved by the GRADE guidance group.

2.1. Summarizing certainty domains and methods for
assessing the certainty of evidence and developing the
GRADE approach

Based on a previous systematic survey project [39],
we identified systematic reviews addressing the
relative importance of the outcomes and qualitatively
summarized existing methods used to assess the certainty
of a body of evidence and other potential quality indicators,
that is, all factors perceived to influence certainty. After dis-
cussion, we constructed a list of possible factors and then
matched them to the existing GRADE domains.
We considered the existing GRADE domains of risk of bias,
inconsistency, indirectness, imprecision, and publication
bias for downgrading [38]; and large effect sizes, the
existence of a dose-response gradient or if residual plausible
confounding bias would increase our certainty for upgrading
[40]. We planned to record any additional domains that did
not fit into existing GRADE domains.



Table 1. Example of GRADE assessment for the certainty of evidence

Evidence profile

Author(s): Yuan Zhang, Pablo Alonso Coello, Holger Sch€unemann Date: 2017/05/01.

Question: What are the views about the relative value/importance of outcomes of interest in decision-making for patients with antithrombotic treatment?

Setting: Not specified Bibliography: MacLean S. Chest 2012; 141:e1S-e23S [4]. (see Appendix 2 for the full citation of included studies of this systematic review)

Quality assessment Estimate of outcome

importance (95%

CI or other measure

of variability)

Quality

Outcome Study design/

measurement

instrument

Risk of bias Inconsistency Indirectness Imprecision Other

Stroke

Nonfatal severe

stroke

Seven cross-

sectional studies,

580 participants

Not seriousa,b,c,d No serious

inconsistency

No serious

indirectness

No serious

imprecision

None 0.1e0.39 (range of

the point

estimates)

4444

High

VAS, SG, TTO 0.149, 95% CI:

0.135e0.163

Moderate stroke Five cross-sectional

studies, 339

participants

Not serious Serious

inconsistencye,f
No serious

indirectness

No serious

imprecision

None 0.29e0.77 (range of

the point

estimates)

444�
Moderate

TTO, SG 0.664, 95% CI:

0.643e0.684

Bleeding

Major

(unspecified) GI

bleeding

Three cross-sectional

studies, 153

participants

Not seriousa,c No serious

inconsistency

No serious

indirectness

No serious

imprecision

None 0.65e0.84 (range of

the point

estimates)

4444

High

VAS, TTO, and SG 0.789, 95% CI:

0.758e0.820

PPS

Severe PPS Two cross-sectional

studies, 66

participants

Not seriousg No serious

inconsistency

Serious

indirectness h

Serious

imprecisioni
None 0.93e0.982 (range

of the point

estimates)

44��
Low

SG 0.973, 95% CI:

0.964e0.982

DVT

DVT and VTE, and

bleeding

One cross-sectional

studyj, 124

participants

Time trade-off

Not serious No serious

inconsistency

No serious

indirectness

No serious

imprecision

None If there are a 3%

chance of a major

bleeding event,

and a 2% chance

of a recurrent

episode of venous

thromboembolism

in the next 2 yr,

the rates of

recurrence of DVT

without treatment

varied from 5%,

10% to 15%, the

percentage of

participants

choosing to stop

the VKA

treatments are

21%, 23%, and

8%, respectively.

4444

High

Burden of treatment

Burden of

treatment:

warfarin

Seven Cross-

sectional studies,

466 participants

Not seriousa,b,c,d No serious

inconsistency

No serious

indirectness

No serious

imprecision

None 0.66e1 (range of

estimates across

included studies)

4444

High

VAS, SG, TTO 0.938, 95% CI:

0.934e0.942

(Continued )
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Table 1. Continued

Burden of

treatment:

anticoagulant/

warfarin

One qualitative

study, 21

participants

Semi-structured

interviewk

Not serious No serious

inconsistency

No serious

indirectness

Serious

imprecisionl
None The majority (specific

percentage not

reported) of

participants had

not experienced

complications due

to warfarin. Many

participants

reported only

minor

inconveniences,

such as taking a

pill every day,

regular blood

tests, and dietary

changes.

444�
Moderate

GRADE Working Group grades of evidence.

High quality: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially

different.

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect.

Abbreviations: CI, confidence interval; DVT, deep vein thrombosis; GI bleeding, gastrointestinal bleeding; GRADE, Grading of Recommenda-
tions Assessment, Development and Evaluation; PPS, postphlebitic syndrome; SG, standard gamble; TTO, time trade-off; VAS, visual analogue
scale; VKA, vitamin K antagonists; VTE, venous thromboemblosim.

a The representativeness of the studies was impacted by a low response. However, this only impacted a small proportion of the included study
population.

b In Protheroe 2000, 97 of the 260 invited patients responded.
c In Thomson 2000, 57 of the 180 invited patients completed the interview.
d 17.4% of participants in Gage 1995 did not understand the time trade-off technique.
e Wide variation across point estimates.
f The included study population were patients with atrial fibrillation (Gage 1996), 30 community volunteer (Lenert 1997), three different pa-

tient population (patients with a first or second episode of venous thromboembolism, with oral anticoagulants had been started, patients who had
experienced an episode of major bleeding during oral anticoagulant treatment, and patients with a postthrombotic syndrome in Locadia 2004),
both patients with deep vein thrombosis and without deep vein thrombosis (O’Mera 1994) as well as ischemic stroke survivors and age-
matched control subjects (Slot 2009).

g One of the studies (Lenert 1997) was judged to be of high risk of bias. However, this study had similar estimates with the other one with low
risk of bias.

h The certainty of evidence was downgraded for indirectness. The included studies have different population than the patients facing the
choice: 30 community volunteer (Lenert 1997), patients with deep vein thrombosis and without deep vein thrombosis (O’Mera 1994).

i Small sample size: 66 participants from two studies.
j Locadia 2004 is a cross-sectional study interviewing participants with decision analysis.
k Dantas 2004 is a qualitative study on the burden of anticoagulant/warfarin treatment.
l Only one qualitative study (Dantas 2004) identified to address this phenomenon.
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2.2. Application of GRADE approach to examples

We selected a sample of 10 systematic reviews [39] using a
maximum variance sampling strategy ensuring that the selec-
tion would allow us to illustrate all GRADE domains and
address a diversity of health conditions. First, we considered
if the existing GRADE domains covered all aspects of cer-
tainty for rating the relative importance of the outcomes but
did not identify new domains. We adapted the considerations
and signaling questions for the assessment frompriorGRADE
guidance, for example, guidance on prognostic evidence [30].
For every example assessed,we recorded decisions supporting
downgrading and developed GRADE evidence profiles (see
Table 1 for example) [4,41]. Six investigators (P.A., H.P.H.,
I.E., J.J.Y.N., Y.Z., and Y.Z.) independently rated the certainty
of evidence in pairs using the GRADE domains. We resolved
disagreements through discussion or feedback from senior
GRADE members, who also evaluated the examples (H.J.S.,
G.G.). We saved the results as cloud-based documents, and
prepared them for comments and feedbacks.

2.3. Consulting for feedback

To ensure a broad perspective, we provided the exam-
ples and the guidance to a group of individuals including
guideline developers, systematic review and health technol-
ogy assessment authors, clinical epidemiologists, biostatis-
ticians, clinicians, and researchers with experience in
relative importance of outcomes assessment from Canada,
the USA, and Europe. We gave the group access to the
cloud-based documents and collected feedback from
this group through six rounds of online meetings, comple-
mented by emails and in-person meetings, and telephone
calls (see Appendix 3 for minutes of the study group meet-
ings). We revised the guidance, documented the adjust-
ments made, and circulated the records for review and
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comments as part of a GRADE project group. Following
each round of feedback, we iteratively improved the pre-
liminary GRADE guidance for assessing the certainty of
evidence in the relative importance of outcomes and illus-
trated the rationale with examples (see Appendix 4 for the
guidance in different stages). For example, one major
change we made is that we added considerations for sub-
group credibility in the inconsistency domain.

As part of the internal review process, we presented the
work and guidance at five of the regular meetings of the
GRADE working group, and its members had the opportu-
nity to discuss and provide feedback before approval
through a vote at a GRADE working group meeting in
Rome, Italy, on April 27, 2017. Then, the GRADE guid-
ance group reviewed and approved the document as official
guidance before its submission for peer review and
publication.
3. Guidance for GRADE domains

We did not identify additional domains for assessing the
certainty of the body of evidence describing relative impor-
tance of the outcomes, beyond what the GRADE working
group had suggested previously: risk of bias, inconsistency,
indirectness, imprecision, publication bias, and domains to
rate up the evidence [38]. Here, we focus on the detailed
guidance for the GRADE domains risk of bias and
indirectness.
Table 2. Risk of bias subdomains and signaling questions

Subdomain Signaling questions

Selection of
participants
into the study

Was an appropriate study sample selected
from the sampling frame?

Completeness
of data

Was the attrition sufficiently low to
minimize the risk of bias?

Measurement
instrument

Was the instrument used for eliciting
relative importance of outcomes valid
and reliable?

Was the instrument administered in the
intended way?

Was a valid representation of the outcome
(health state) utilized?

Did the researchers check the
understanding of the instrument?

Data analysis Were the results analyzed appropriately to
avoid influence of bias and
confounding?
4. Risk of bias or limitations in the detailed study
design or execution

Risk of bias may be a concern at different stages of an
investigation into relative importance of the outcomes,
including study design, study execution, data analysis,
and reporting [42]. Assessing risk of bias for the relative
importance of outcomes is similar to that for intervention
effects in that it requires first an assessment of the risk of
bias for individual studies, followed by an assessment for
the body of evidence. However, it differs in several
important ways. First, unlike studies on treatment effect,
there is no accepted or commonly used tool for assess-
ment of risk of bias for the relative importance of out-
comes; or is there a tool that can assess the risk of bias
across various study designs [42]. Second, given that
the relative importance of an outcome is an estimate that
does not represent an effect but is conceptually closer
to an estimate of test accuracy or baseline risk. Thus,
randomization is not required to protect against
confounding bias and balance the known and unknown
prognostic factors influencing the outcomes, and certainty
of evidence from nonrandomized studies begins as high
certainty [28,30].
4.1. Risk of bias subdomains

We developed the following subdomains and, for each
subdomain, signaling questions, for assessing the risk of
bias domain (see Table 2 and Appendix 5 for further
detailed guidance):

1. Selection of participants into the study: To what
extent does the enrolled study sample reflect the in-
tended population? Improper sample selection will
lead to biased estimates of relative importance of out-
comes if differing characteristics are associated peo-
ples’ relative importance of outcomes.

2. Completeness of data: To what extent are those re-
sponding to questions similar to those not respond-
ing? High attrition during the follow-up process or
low response rate for cross-sectional studies may
result in individuals participating who differ system-
atically in their relative importance of the outcomes
from those who do not participate [43,44].

3. Measurement instrument: To what extent a valid instru-
ment has been chosen to elicit the relative importance of
the outcomes and has been administered rigorously?
This subdomain includes four items: choice of the instru-
ment, administration of the instrument, outcome presen-
tation, and understanding of the instrument by the study
population. Low reliability or validity of measurement
can result from intrinsic limitations of the measurement
instrument or administration error. Moreover, the mea-
surement of outcome importance could be divided into
two categories per the nature of the outcome assessed:
measurement of respondents’ outcome, which they are
experiencing or have experienced, or measurement of
described (usually hypothetical) outcomes, which they
may or may not experience in the future. This involves
the judgment of indirectness, which we will describe
later. However, in the latter case, another consideration
independent of indirectness relates to how valid the pre-
sentation of the outcome is.



Box 4 Overall risk of bias for a study

Response

option Interpretation

Low risk of bias The study is classified as with low
risk of bias across subdomains.

Moderate risk of
bias

The study is classified as low or
moderate risk of bias across
subdomains.

Serious risk of
bias

The study is classified as serious
risk of bias for at least one
subdomain but not classified as
critical risk of bias for any
subdomain.

Critical risk of
bias

The study is classified as critical
risk of bias for at least one
subdomain.
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4. Data analysis: To what extent the estimate is distorted
by inappropriate data analysis? Was adjustment,
stratification in the analysis and model selection,
if any, appropriate to avoid distorted results from
confounding?

Based on answers to the above signaling questions, each
study, depending on the likelihood of bias and the magnitude
of its impact on the estimates, is classified as low, moderate,
serious, and critical risk of bias for each subdomain (see Box
3). The classification of risk of bias of individual studies
(across these subdomainswithin a study, see Box 4) is helpful
for describing individual studies and is required for an assess-
ment across studies,that is, the body of evidence.

4.2. Summary of risk of bias

The decision for risk of bias at the body of evidence
level requires inspecting the overall pattern of results across
subdomains and studies, the relative weight or contribution
of studies with risk of bias concern, and whether the risk of
bias is likely to influence the overall results. The assess-
ment at the body of evidence level is labeled not serious,
serious, or very serious.

We encourage raters to attempt making a judgment based
on the information available (either in the study report or after
obtaining additional information from authors), and including
inferences about what is not stated, but is most likely.

Consistent with the GRADE approach for other types of
evidence, the risk of bias assessment is conducted for each
outcome [45]. If most information is from studies at low
risk of bias for all subdomains, the overall judgment of risk
Box 3 Judgment of risk of bias for risk of bias
subdomains

Response

option Interpretation

Low risk of bias The estimate for this relative
importance of outcomes study is
unlikely to be biased with regard
to this subdomain.

Moderate risk of
bias

The estimate for this relative
importance of outcomes study is
likely to be biased with regard to
this subdomain, but the
influence of the bias is limited.

Serious risk of
bias

The estimate for this relative
importance of outcomes study is
probably biased with regard to
this subdomain, and the
influence of the bias is
substantial.

Critical risk of
bias

The estimate for this relative
importance of outcomes study is
certain to be distorted with
regard to this subdomain and
the estimate is not trustworthy.
of bias should be ‘‘low risk of bias,’’ and in the GRADE
certainty of evidence, raters would not downgrade. Howev-
er, as the contribution of studies with risk of bias concerns
to the body of evidence increases, raters downgrade the cer-
tainty of evidence by one or more levels due to risk of bias
[46]. Risk of bias assessment on any subdomain is a contin-
uum, and reviewers must bear this in mind when making
their overall judgments. If necessary, raters could conduct
sensitivity analysis that evaluates whether or not risk of bias
in individual studies is likely to influence the overall re-
sults, across subdomains and studies.

Example:One systematic review summarized the utility that
patients with severe nonfatal strokes placed on their own health
[4]. Two of the seven included studies reported a low response
rate, and 17% of participants in a third study had difficulties to
understand the instrument; these three studies contributed
approximately 35% of all participants who provided informa-
tion for the estimates. However, because no other concern
was raised for other risk of bias subdomains, and the results
from studies with risk of bias concerns were similar to those
at low risk of bias, we did not downgrade for risk of bias [4].
In another systematic review to assess the patient preferences
for type 2 diabetes treatment-related outcomes, of all 61
included studies, only six showed that the respondents were
similar to nonrespondents [47]. Thus, we downgraded the cer-
tainty of evidence due to risk of bias resulting from selection of
participants into the studies.
5. Indirectness

Indirectness can be a reason to rate down the certainty of
evidence in relative importance of the outcomes [48]. The
assessment of indirectness for relative importance of the
outcomes has its specific features. First, studies usually
do not directly compare the intervention options; rather,
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the focus is on outcomes. Second, surrogate outcomes or
outcomes that are not patient-important are a source of indi-
rectness for treatment questionsethis may not be the case
for the evidence of relative importance of the outcomes.
In importance studies, the outcomes could be indirect
because the outcomes may not be representative. Thus, if
we are interested in the importance of a surrogate outcome
from the patients’ perspective, being a ‘‘surrogate’’ does
not justify rating down the certainty of evidence. In addi-
tion, there is no indirect comparison in the relative impor-
tance of outcomes evidence. Finally, the methods to elicit
the relative importance of outcomes could be a source of
indirectness. Here, we provide the rationale and examples
for these considerations, which we organize into two cate-
gories: indirectness due to population, intervention, com-
parison, and outcome (PICO) elements and indirectness
due to methodological elements (Table 3).
5.1. PICO elements

For a systematic review addressing the relative impor-
tance of outcomes, we could define the research question
as ‘‘what is the relative importance that patients place on
the outcomes when they make a decision related to.’’,
for which we still need clearly defined PICO elements. PI-
CO elements could be sources of indirectness when the
body of evidence does not represent the PICO elements
of interest (see Appendix 6).

If the outcomes considered in the available studies are
not representative of the outcomes of interest, the confi-
dence placed on the evidence is necessarily lower. Whether
the intervention and comparison options are a source of
indirectness depends on to what extent the outcome consid-
ered is different when it is incurred by one intervention
versus another. Interventions may differ in many
aspectsesurgical skills or approaches, or drug dosages, du-
rations, or routes of administration route, but we are only
Table 3. Signaling questions for indirectness

Sources of indirectness Signaling questions

Indirectness due
to PICO elements

Was the population studied matching the
population of interest?

Were the outcomes matching the
outcomes of interest?

Were the options studied matching the
alternative options of interest?

Indirectness due to
methodological
elements

Were the participants answering
questions directly valuing the relative
importance of outcomes?
� Were direct methodologies for
outcome utilities rather than indirec
methodologies used?

� Was the utility directly estimated
from an instrument to elicit utility
rather than mapped from instruments
whose purpose are not eliciting
utility?
t

concerned if the differences in the interventions would
probably cause different outcomes.

We include the intervention and comparison options, the I
andC inPICOfor comparison, as a relevant considerationwhen
assessing indirectness (and also in the inconsistency domain)
for the following reasons. First, the difference in comparisons
may signal potential differences in the type of outcomes. Sec-
ond, empirical evidence suggests that respondents process the
same outcome differently if they are aware that the same
outcome is the consequence of different interventions [49].

Example of indirectness due to PICO elements: A system-
atic review summarized the relative importance patients
placed on health states associated with benign prostatic hy-
perplasia: the assessment of symptom improvement,
decreased prostate size, risks of acute urinary retention
(AUR), and surgery [50]. It suggested that men would wait
longer for symptom improvement in exchange for decreased
prostate size (13 months) than they would in exchange for an
absolute 1% decrease in the risks of AUR (2months) and sur-
gery (8 months). However, this valuation was based on one
study included in the systematic review, and in this study,
208 men aged �40 years from the general population were
included. We consider the optimal study population in this
case as an aging male population who are at risk of benign
prostatic hyperplasia. Thus, the study did not enroll an
optimal study population because men (male � 40 years)
were generally younger than the populationwho are typically
facing the decision. We rated the certainty of evidence down
for indirectness of the population because the trade-off and
valuation of outcomes involve AUR and surgery, which are
usually not the decision most men aged 40 years and older
from general population would make [50]. Meanwhile,
although not optimal, aging males from the general popula-
tion are at risk of prostatic hyperplasia, and the presented
considerations are not completely irrelevant for them. For
this PICO, we identified no other concern for indirectness.
As this example demonstrates, the merit of GRADE
approach is not to eliminate disagreement but rather to pro-
vide a transparent and explicit assessment process.
5.2. Methodological aspects

The methods used to elicit relative importance of out-
comes may also represent a source of indirectness (see
Appendix 7). This consideration is applicable whenever in-
vestigators have used an indirect measurement technique
(ie, a multiattribute utility index) to measure the utility of
outcomes (utilities from EQ-5D, SF-6D, quality of well-
being, or health utility index) or when a mapping algorithm
was used to estimate generic utilities based on the estimates
from other measurements (ie, estimating EQ-5D utility
from St George Respiratory Questionnaire). This may be
based on a linkage or mathematical transformation func-
tions that are used to calculate relative importance of
the outcomes based on tools, such as quality of life instru-
ments [51].
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When one asks patients to rate the value they place on
health states, one can ask the question directly how much
value they place on their own health state, or a clinical
scenario, using the standard gamble, time trade-off, and
VAS. Multiattribute utility measurement instruments
(eg, EQ-5D utility, SF-6D utility) have used such direct
measurement instrument, together with measurements
on health domains (eg, pain, mobility, and so forth) to
develop scoring systems for health state ratings, which
is the algorithm to help transform measurements on
health domains into utility. Users of multiattribute utility
measurement instruments then ask respondents only to
describe their own health state with the health domains.
Thus, respondents are not providing their own evaluation
of importance but simply providing information about
their experience. To obtain utility of their health states,
researchers need an algorithm estimated based on another
population. These values then come from someone else,
and depending on the type of population, the rating of
utility may be indirect.

Essentially the same situation exists when researchers
convert disease-specific quality of life scores (eg, St George
Respiratory Questionnaire) into generic utilities. In this
case, indirect utilities are not estimated, but predicted from
research results obtained using an instrument whose pur-
pose was to assess the magnitude of disability, not to esti-
mate the target measurement. Again, the values come
from someone else and are indirect.

However, depending on the perspective taken in the
health care decision-making process, either in a health-
care policy decision-making scenario, a clinical guideline
development project, or a decision for an individual pa-
tient, users may or may not judge the indirectness severe
enough to rate down. If one accepts that the population
completing a multiattribute utility instrument has the
same relative importance of outcomes as the individuals
who participated in the scenario rating that led to the
weighting algorithm in the first place, then one might
infer that ratings are those that would be provided by a
direct assessment of relative importance of outcomes.
Making this assumption, one would not rate down due
to indirectness.
5.3. Different strategies for systematic review authors
and guideline panellists

In most cases, systematic review authors would only
include studies in which the population, intervention and
comparisons, and outcomes meet the eligibility criteria,
thus assuring directness [48]. However, in some situations,
systematic review authors may include indirect evidence
and rate down for indirectness concerning their population
and outcome of primary interest. In contrast to systematic
reviews, use of indirect evidence is very common in the
setting of clinical practice guidelines.
These different purposes of using and considering evi-
dence could lead to the different indirectness judgment
for the same body of evidence. As previously discussed,
for a systematic review addressing the utility of bleeding,
a major bleeding that happens after taking aspirin is no
more indirect compared with a major bleeding after taking
warfarin. In contrast, in guideline development, whether the
participants were valuing the importance of bleeding after
taking warfarin or after taking aspirin may matter if the
severity or type of bleeding differs.
6. Summary

This article describes the use of GRADE to assess the
certainty of evidence for the relative importance of out-
comes when considering risk of bias and indirectness.
When assessing certainty of evidence for the relative
importance of outcomes, evidence starts at ‘‘high’’ for all
study designs, with rating down if risk of bias or indirect-
ness is a serious concern. Users rate down by one or more
levels depending on the specific considerations for the two
domains.

Risk of bias assessment in this context presents chal-
lenges. We have proposed a guiding set of questions to
consider risk of bias issues; the reliability or validity of
our suggested approaches remains unaddressed, but no
well-validated instruments exist so far. Pending this work,
using the signaling questions and examples we have pro-
vided will help make judgments regarding risk of bias
transparent.

In the next article, we will discuss the application of the
other GRADE domains (imprecision, inconsistency, publi-
cation bias, and upgrading domains) in the assessment of
certainty of relative importance of outcomes evidence.
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