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Background

\\/

QUADAS - 2 (2011) was designed to evaluate the risk of bias and
applicability of test accuracy studies

QUADAS-2 is widely used (cited >12, 000 times) and recommended
by major HTA organizations and Cochrane

Feedback on QUADAS-2 has generally been positive, but some
signaling questions have been identified as problematic and the
tool could be improved based on features included in more recently
developed tools
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* Introduce you t¢@uapas-3

 Briefly outline methods to develop the tool
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Development Steps

Step 2 Step 3

|dentification of Face-to-face Pilot and refine
evidence meeting of
Steering Group




Step 1: Evidence

B. Developments from more recent risk-of-bias tools

L]

- ‘ ‘ o
ik C. Review of methodological studies that have evaluated QUADAS-2
T

\;{ D. Review of published systematic reviews that have used QUADAS-2

7

E. Web-based survey of review authors who have used QUADAS-2

F. Review of guidance from HTA organizations




Step 2: F2F Meeting

Meeting in London, September 2023 to discuss:

Findings from step 1 (evidence review)

Scope of QUADAS-3

Applicability

Feasibility of algorithms for arriving at domain-level
ratings

Small group work on draft tool




Step 2: Pilot and Refine

e Revised version of tool created and shared with Steering Group for feedback

e Consideration of incorporation of QUADAS-C

e Piloting of tool on five papers by the Steering Group

* Piloting of tool at Global Evidence Summit 2024

* Piloting in a series of think aloud interviews

e Piloting in “real” systematic reviews

e Finaltool shared with steering group for comments

e Final version agreed by steering group
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@UADAS-3

>> >>>> o Flow diagram o Select accuracy estimates
o Domain judgments o Overall judgment

o Synthesis question o Ideal test accuracy trial




Phase 1: Synthesis question(s)

* Asingle review may address more than one synthesis question.

* The first phase of the QUADAS-3 assessment is to specify with sufficient detail the synthesis
question(s) that you will answer with your review

Question 1

Question 2
(if applicable)




Phase 2: Define the ideal test accuracy trial

Table 3: Framework to define the ideal test accuracy trial. Use this information to

halp you complate Table 4
Component Component General features
R . Orverall ¢ Pre-specified protocol
ObJeCtlve + Sufficient total sample size to expect adeguate numbsere of participants with and

without the target condition e generate sufficiently precize estimates of test
accuracy (e @ sensitivity and specificity).

Ohbjective *  Assess the accuracy of the index test|s) in its proposed role and position in the

clinical pathway, incleding the clinical decision that the test is informing.

Partici pa nts Participants + Prospective enrclment of a single group of consecutive or randem group of
eligible participants suspected of having the target condition.

« Paricipants are a representative sample of the intended-use population, as
defined in the synthesis question.

# Details of symptoms and prior test results of included patients reported.

Index test * Index test should be the appropriate technical version of the index test,
|ndeX TeSt(S) conducted using recommended instructions and in the intended role in the
clinical pathway,

+ Performed after recruitment of trial paricipants.

* Imerpretation of the index test result showld not be affected by extemal
information that would not uswally be available to the person intempreting the
test im its proposed role in practice e.g. Information on the reference standard,

Definition Of the diseass state, or additional test results,

& Test conducted by operatars who would usually conduct and imerpret the test in

Cond ition practice, in a setting representative of the review gquestion.

& Definidon of threshold(s) v classify test resulte as positive or negative pre-
apacified.

Dafinition of tha | * Reference standard and reference standard threshold should correctly classalfy

target condition all participants as having or not having the target condition.

T & Protocol for undergoing the reference standard is the same for all study Forms fo rmal pa rt Of
Ana lySIS participants, and the rfarence standard is performed in all participants,

+ Reference standard performed after recruitment of trial participants. a p pl ica bi I ity assessme nt

+ Reference etandard intarpretation s indepandent of the Index test; thosa
interpeeting the referance standard should not be aware of the index test results,
and the Index test should not be part of the reference standard whare &
composite reference standard is used.

#  The time between the index test and reference standard is sutficiently short to be
confident that the dis=ase status has not changed.

Analysis » Al participants included in the analysis.

&  Unit of analysiz appropriate for the synthesis question.

& Appropeiate maetheds used to calculate estimates of accuracy (8.8, eenetivity
and spacificity).




Phase 3: Flow Diagram
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Phase 4: Identify accuracy estimate

Estimate 1 Estimate 2 Estimate 3

Synthesis Question (e.g. Q1, Q2 from table X)

Numerical test accuracy result e.g. sensitivity=80%
and specificity=76%

Participants

Index Test

Index test threshold (if applicable)

Target condition

Reference standard

Unit of analysis (e.g. participant, tumour, lesion, sample)

Analysis (e.g. analysis method, participants included in analysis)

Which QUADAS-3 domains will be assessed
(Participants, Index Test, Target condition, Analysis)*




Phase 5: Domain level assessment




A. Risk of bias A Y
Note: If participants dropped out or were excluded from a study because they did not receive the index test and/or Rference standard, then this should be

e enrolled, e.g. single-gate (a group of par. ot yet known. This could include multiple
, e.g. different hospitals) or multi-gate own diagnosis):

er enrolmg Osoprospective or retrospective:

Descri

Describe how participants were selected for enrolment (consecutive or randoO'

Describe any restrictions to enrolment: o O
(@)

A used? Y/PY/PN/N/NI
ctively enrolled? " e
h)()r(r:fdom sample of participants included? [
Mdy group a rd Jesentative sample of the intended-use population? C
Risk that the selection of parthan}s has introduced bias ~ C
Rationale for judgment o ~

(-]

B. Concerns regarding applicability to the systematic review synthesis question

Concern that the included participants do not match those in the ideal test accuracy trial
Rationale for judgment

Describe how differences between the included participants (e.g. presentation, prior testing, setting, intended use onjex test) an
trial defined in Table 4 have led to this judgment ° ° o O

f




A. Risk of Bias

Describe the index test:

Describe whether the index test was conducted and interpreted according to recommended instructions (e.g. following manufacturers instructions,
following protocol, standard clinical methods):

Describe what information was available to those interpreting the index test:

If a threshold was used, describe how this was selected (e.g. standard pre-specified threshold, defined a priori within the study, derived from the data):

2.1 Was the index test conducted and interpreted according to the recommended instructions? Y/PY/PN/N/NI
2.2 Were the index test results interpreted without knowledge of the reference standard results? Y/PY/PN/N/NI
2.3 Were the index test results interpreted with the same information as would be available when the test is used in practice? Y/PY/PN/N/NI
2.4 If an index test threshold was used, was it either standard or pre-specified? Y/PY/PN/N/NI

LOW/HIGH/II
Risk that the conduct or interpretation of the index test has introduced bias

Rationale for judgement

B. Concerns regarding applicability to the systematic review synthesis question

Concern that the index test, its conduct, or interpretation does not match the ideal test accuracy trial LOW/HIGH/II

Rationale for judgement
Describe how differences between the setting in which the test was conducted and who conducted and interpreted the test and the ideal test accuracy
trial defined in Table 4 have led to this judgement




A. Risk of bias

Define the target condition:

Describe how the target condition was assessed — what reference standard(s) was used and how was it conducted and interpreted:

What was the time interval between index test and reference standard:

3.1 Does the reference standard adequately identify those with and without the target condition? Y/PY/PN/N/NI
3.2 Was the target condition assessed in all participants? Y/PY/PN/N/NI
3.3 Was the target condition assessed in the same way in all participants? Y/PY/PN/N/NI
3.4 Did the reference standard avoid incorporating the index test? Y/PY/PN/N/NI
3.5 Was the reference standard conducted and interpreted according to the recommended instructions? Y/PY/PN/N/NI
3.6 Were the reference standard results interpreted without knowledge of the index test results? Y/PY/PN/N/NI
3.7 If areference standard threshold was used, was it standard or pre-specified? Y/PY/PN/N/NI
3.8 Was there an appropriate time interval between index test and reference standard? Y/PY/PN/N/NI
Risk that the assessment of the target condition has introduced bias LOW/HIGH/II
Rationale for judgment

B. Concerns regarding applicability to the systematic review synthesis question

Concern that the target condition as defined by the reference standard does not match the ideal test accuracy trial | LOW/HIGH/II

Rationale for judgment

Describe how any differences between how the target condition was defined and the ideal test accuracy trial defined in Table 4 have led to this

judgment




Phase 5: Analysis

A. Risk of bias

Describe any participants who were enrolled in the study but excluded from the 2x2 table (refer to flow diagram) and reasons why they were excluded (e.g. did
not receive index test, did not receive reference standard, uninterpretable index result etc.).

How was any missing 2x2 data, including missing reference standard data, accounted for?
What do the numbers in the 2x2 table correspond to? That is, what is the unit of analysis (e.g. participants, samples, specimens)?

Describe any non-standard statistical analyses used to generate the estimates of sensitivity and specificity being assessed (either conducted by the study
authors or by you):

4.1 Were all participants included in the analysis? Y/PY/PN/N/NI
4.2 Were missing data handled appropriately? Y/PY/PN/N/NI
4.3 Does the unit of analysis match the ideal test accuracy trial? Y/PY/PN/N/NI
4.4 Were the estimates of sensitivity and specificity calculated appropriately? Y/PY/PN/N/NI
Risk that the analysis has introduced bias LOW/HIGH/II

Rationale for judgment




Phase 6: Overall Judgement

Risk of bias

Domain Judgement Rationale for judgement
1: PARTICIPANTS LOW/HIGH/II

2: INDEXTEST(S) LOW/HIGH/II

3: TARGET CONDITION LOW/HIGH/II

4: ANALYSIS LOW/HIGH/II

OVERALL LOW/HIGH/II

Concerns regarding applicability

Domain Judgement Rationale for judgement
1: PARTICIPANTS LOW/HIGH/1I
2: INDEXTEST(S) LOW/HIGH/1I
3: TARGET CONDITION LOW/HIGH/1I
OVERALL LOW/HIGH/II




Overview of main changes

Major changes

e Assessment at the estimate (Phase 4)

¢ Introduction of the ideal test accuracy trial to aid with the assessment of applicability and to focus the risk-of-bias
assessments (Phase 2)

e Formal section for overall judgement (Phase 6)

— Changes to domains and signalling questions

e “Patient selection” renamed “Participants”

* “Reference standard” renamed “Target condition”

* “Flow and timing” domain replaced by “Analysis”

¢ Addition of new signalling questions and rewording of more challenging questions

* Answers to signalling questions — addition of “probably” options (PY and PN)

e Domain level judgements - replace “unclear” with insufficient information”

e Introduction of rationale for judgement

* Focus of applicability judgements on synthesis question and ideal test accuracy trial

— Changes considered but not introduced

e Use of algorithms
¢ Integration of QUADAS-C
¢ Move from signalling questions to statements




urther Information
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Annals of Internal Medicine RESEARCH AND REPORTING METHODS
QUADAS-3: A Revised Tool for the Quality Assessment of Diagnostic

Test Accuracy Studies

Penny F. Whiting, BA (hons), MSc, PhD; Eve Tomlinson, PhD; Anne W.S. Rutjes, MSc, PhD; Clare F. Davenport, MBChE, MSc, PhD;

Bada Yang, MD, PhD; Marie E. Westwood, PhD; Yes
Christopher Hyde, MD; Patrick M.M. Bossuyt, PhD;
Sue Mallett, DPhil

Assessing risk of bias and applicability is critical in disg-
nostic test accuracy reviews to ensure valid, relevant
findings that can inform decision making and policy.
This article introduces QUADAS-3, an updated version
of the widely used QUADAS-2 tool that was developed
in response to the latest evidence, feedback from users
of QUADAS 2, and comprehensive pilating.

The QUADAS-3 tool comprises & phases: 1) define
the systematic review synthesis question, 2) define
the ideal test accuracy trial for each synthesis ques-
tion, 3) draw a flow diagram, 4) identify estimates of
accuracy for assessment, 5) assess risk of bias and
applicability, and &) make an overall judgment. Risk
of bias is assessed across 4 domains: Participants,

M, PhD; Johannes B. Reitsma, MD, PhD;
ks, PhD; Mariska M.G. Leeflang, PhD; and

Signaling questions are included to help judge risk
of bias. The QUADAS-3 tool incorporates several
changes compared with the previous version
{QUADAS-2) which will ideally improve its validity,
usability, and usefulness. Key changes from
QUADAS-2 include introduction of the concept of an
ideal test accuracy trial, assessment at the estimate
level rather than the study level, replacement of the
"Flow and Timing” domain with a new “Analysis" do-
main, introduction of sections on the rationale for
judgments, and formal introduction of overall judg-
ment of risk of bias and concerns regarding applic-
ability. Some changes to domains and signaling
questions have also been made.

QUADAS-3 paper
Published in

Annals of Internal Medicine

Annals of Internal Medicine RESEARCH AND REPORTING METHODS

QUADAS-3 Explanation and Elaboration: Guidance for Quality
Assessment of Diagnostic Test Accuracy Studies

Clare F. Davenport, MBChB, MSc, PhD"; Anne W.S. Rutjes, MSc, PhD"; Sue Mallett, DPhil; Eve Tomlinson, PhD;
Bada Yang, MD, PhD; Jude Holmes, MRes; Marie E. Westwood, PhD; Yemisi Takwoingi, DVM, PhD;

Johannes B. Reitsma, MD, PhD; Christopher Hyde, MD; Patrick M.M. Bossuyt, PhD; Jonathan J. Deeks, PhD;
Mariska M.G. Leeflang, PhD; and Penny F. Whiting, BA (hons), MSc, PhD

Assessing risk of bias and applicability is essential in
diagnostic test accuracy reviews to produce reliable
and relevant evidence that can guide clinical and
policy decisions. To support this process, the authors
have developed QUADAS-3, the latest version of the
QUADAS tool, which is designed to assess the meth-
odological strength and relevance of diagnostic test
accuracy studies included in systematic reviews.

This article explains how to use the QUADAS-3
tool. The article guides the reviewer through the initial
stages of defining the questions and conceptualizing

the ideal test accuracy trial, how the domains and sig-
naling questions should be interpreted and assessed,
and how judgments of risk of bias and concems
regarding applicability should be made. Authors of
systematic reviews of diagnostic test accuracy studies
should use this article as a guide for applying the
QUADAS-3 tool.

Ann Intem Med. doi:10.7326/ANNALS-25-04943
For author, article, and disclosure information, see end of text.
This article was published at Annals.org on 17 February 2026,
* Drs. Davenport and Rutjes are joint first authors.

QUADAS-3 E&E
Published in
Annals of Internal Medicine
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