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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



Aims

• Introduce you to 

• Briefly outline methods to develop the tool



Development Steps

Step 1
Identification of 

evidence

Step 2
Face-to-face 
meeting of 

Steering Group

Step 3
Pilot and refine



Step 1: Evidence

A. Modifications to QUADAS-2 for the Cochrane Handbook

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

C. Review of methodological studies that have evaluated QUADAS-2

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

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

V0.4  Revised version of tool created and shared with Steering Group for feedback

V0.5 • Consideration of incorporation of QUADAS-C

V0.6 • Piloting of tool on five papers by the Steering Group

V0.8 • Piloting of tool at Global Evidence Summit 2024

V0.11 • Piloting in a series of think aloud interviews

V0.13 • Piloting in “real” systematic reviews

V0.14 • Final tool shared with steering group for comments

V1.0 • Final version agreed by steering group





Phase 1: Synthesis question(s)

Question 1  
 
 

Question 2 
(if applicable)

 
 
 

• A single 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



Phase 2: Define the ideal test accuracy trial

Component Synthesis Question 1
Objective
 
 

 

Participants
 
 

 

Index Test(s)
 
 

 

Definition of the target 
condition

 

Analysis  

The “ideal” trial to address 
each synthesis question

Deviations from this design 
have potential to introduce 
bias or affect applicability

Forms formal part of 
applicability assessment



Phase 3: Flow Diagram



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

Participants

Index Test

Target Condition

Analysis



Phase 5: Domain Structure - Participants

A. Risk of bias
Note: If participants dropped out or were excluded from a study because they did not receive the index test and/or reference standard, then this should be 
handled in the analysis domain.
 Describe how participants were enrolled, e.g. single-gate (a group of participants in whom the diagnosis was not yet known. This could include multiple 
groups from different locations, e.g. different hospitals) or multi-gate (case-control design – participants with known diagnosis):
 
Describe whether enrolment was prospective or retrospective:
 
Describe how participants were selected for enrolment (consecutive or random):
 
Describe any restrictions to enrolment:  
 
1.1 Was a single-gate design used? Y/PY/PN/N/NI
1.2 Were participants prospectively enrolled? Y/PY/PN/N/NI
1.3 Was a consecutive or random sample of participants included? Y/PY/PN/N/NI
1.4 Is the study group a representative sample of the intended-use population? Y/PY/PN/N/NI
Risk that the selection of participants has introduced bias LOW/HIGH/II
Rationale for judgment
  
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 LOW/HIGH/II
Rationale for judgment
Describe how differences between the included participants (e.g. presentation, prior testing, setting, intended use of index test) and the ideal test accuracy 
trial defined in Table 4 have led to this judgment
  

More structured 
support for 

judgement sections

Change to answers

Clarification on 
handling drop-outs

Changes to 
signalling questions

Change to 
statement

Addition of rationale
for judgement

Clear link to test 
accuracy trial

Rationale for 
judgement



Phase 5: Index Test

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

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

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 



Phase 5: Target condition

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 a reference 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

Domain Judgement Rationale for judgement
1:  PARTICIPANTS   LOW/HIGH/II  
2:  INDEX TEST(S)  LOW/HIGH/II  
3: TARGET CONDITION  LOW/HIGH/II  
4: ANALYSIS  LOW/HIGH/II  
OVERALL  LOW/HIGH/II  

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

Risk of bias

Concerns regarding applicability



Overview of main changes

• 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)
• Formal section for overall judgement (Phase 6)

Major changes

• “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)
• Domain level judgements – replace “unclear” with insufficient information”
• Introduction of rationale for judgement
• Focus of applicability judgements on synthesis question and ideal test accuracy trial

Changes to domains and signalling questions

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

Changes considered but not introduced



Further Information

Website
Tool, E&E

Worked Examples, Training 
(in development)

QUADAS-3 paper
Published in

Annals of Internal Medicine

QUADAS-3 E&E 
Published in

Annals of Internal Medicine
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