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Note: Purple text indicates completed answer

QUADAS-3 aims to help in the evaluation of  the risk of bias and concerns regarding applicability for each set of estimates of test accuracy included in your review.  The tool includes six phases. Phases 1 and 2 are completed at the review level, phases 3 and 4 at the study level, and phase 5 and 6 are completed for each selected set of estimates. We recommend including the review level phases as part of your review protocol. Table 1 summarises the phases included in the QUADAS-3 tool with details of when each phase should be completed and which section of the tool should be completed for each phase.  

Please read the QUADAS-3 Explanation & Elaboration report before using QUADAS-3. This provides a detailed overview of how to complete each phase. Consider whether any review-specific guidance for individual signaling questions is needed.

Table 6: Overview of the phases included in the QUADAS-3 tool with details of when each phase should be completed and which section of the tool should be completed for each phase
	Phase
	When to complete
	Section to complete

	Phase 1: State the systematic review synthesis question(s) 
	Once per review
	Table 2


	Phase 2: Define the ideal test accuracy trial for each synthesis question 
	Once per review
	Table 4


	Phase 3: Draw a flow diagram 
	Once per study
	Box 1 


	Phase 4: Identify the accuracy estimates to assess for risk of bias and applicability 
	Once per study
	Table 5


	Phase 5: Assess risk of bias and concerns regarding applicability
	For each selected estimate
	Individual domain 


	Phase 6: Overall judgment
	For each selected estimate
	Summary tables





[bookmark: _Toc218850796]Phase 1: State the systematic review synthesis question(s) [once per review]
A single review may address more than one synthesis question. The first phase of the QUADAS-3 assessment is to clearly specify the question(s) that will be addressed by the systematic review synthesis. This should also be pre-specified in your review protocol.  Consider including the following components: population, index test(s), and target condition.  For reviews involving comparative accuracy, we recommend using the QUADAS-C tool in addition to QUADAS-3.

Table 7: Definition of systematic review synthesis questions
	Question 1
	What is the accuracy of the QbTest in combination with clinical judgment for diagnosing ADHD in children and adolescents aged 6 to 17 years referred for initial assessment of ADHD?
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For each synthesis question defined in Phase 1, define the ideal test accuracy trial that could be conducted in a clinical setting. An ideal test accuracy trial should produce unbiased estimates of test accuracy. An ideal trial is a theoretical construct as such a trial design may not be achievable in practice because of ethical and resource constraints.  

Defining the ideal test accuracy trial serves as a benchmark for identifying how real-world deviations observed in a particular study may introduce risk of bias or raise concerns about applicability. 

The ideal trial to evaluate a test strategy should be based on the following design template, adapted to your review question, and should ensure that the design both minimises the risk of bias and maximises the applicability of the trial to each synthesis question. A test strategy encompasses one or more tests used together but accuracy is estimated for the strategy rather than for the individual test components.  Table 3 provides a framework to help you define the ideal test accuracy trial for each synthesis question, recognising that some components may be replicated across individual synthesis questions in a review (for example a review of more than one index test in the same population). 



Table 3: Framework to define the ideal test accuracy trial.  Use this information to help you complete Table 4.
	Component 
	General features 

	Overall 
	· Pre-specified protocol. 
· Sufficient total sample size to expect adequate numbers of participants with and without the target condition to generate sufficiently precise estimates of test accuracy (e.g. sensitivity and specificity).

	Objective 
	· Assess the accuracy of the index test(s) in its proposed role and position in the clinical pathway, including the clinical decision that the test is informing.

	Participants 
	· Prospective enrolment of a single group of consecutive or random group of eligible participants suspected of having the target condition. 
· Participants 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, conducted using recommended instructions and in the intended role in the clinical pathway.
· Performed after recruitment of trial participants. 
· Interpretation of the index test result should not be affected by external information that would not usually be available to the person interpreting the test in its proposed role in practice e.g. information on the reference standard, disease state, or additional test results. 
· Test conducted by operators who would usually conduct and interpret the test in practice, in a setting representative of the review question 
· Definition of threshold(s) to classify test results as positive or negative pre-specified. 

	Definition of the target condition 
	· Reference standard and reference standard threshold should correctly classify all participants as having or not having the target condition. 
· Protocol for undergoing the reference standard is the same for all study participants, and the reference standard is performed in all participants. 
· Reference standard performed after recruitment of trial participants. 
· Reference standard interpretation is independent of the index test; those interpreting the reference standard should not be aware of the index test results, and the index test should not be part of the reference standard where a composite reference standard is used. 
· The time between the index test and reference standard is sufficiently short to be confident that the disease status has not changed.

	Analysis 
	· All participants included in the analysis.
· Unit of analysis appropriate for the synthesis question. 
· Appropriate methods used to calculate estimates of accuracy (e.g. sensitivity and specificity).







For each synthesis question in Table 2, define the ideal trial in Table 4.  Use the information in Table 3 as a guide.

Table 4: Definition of the ideal test accuracy trial for each systematic review synthesis question in Table 2
	Component
	Synthesis Question 1

	Objective


	Study objective to assess the accuracy of QbTest in combination with clinical judgment to inform diagnostic classification decisions for ADHD in individuals referred with suspected ADHD.

	Participants


	Consecutive prospective enrolment of children and adolescents aged 6-17 years referred for their first ADHD assessment by a specialist in child and adolescent mental health service (CAMHS) or community paediatric clinics.

	Index Test(s)



	· QbTest + clinical judgment 
· Conducted in a community setting and interpreted by local clinic staff.  
· Performed after participants have been enrolled into the study.
· Interpretation of the index test result should not be affected by external information that would not be available to the person interpreting the test in its proposed role in practice e.g. information on the reference standard, disease state or other test results.  

	Definition of the target condition
	· Clinical diagnosis according to standard DSM-V criteria 
· Reference standard should be performed after recruitment of trial participants.  
· Reference standard interpretation should be independent of the index test result.
· The time period between performance of the index test and reference standard should be fairly short (max 3 months)

	Analysis
	· All participants included in the analysis.
· Appropriate methods used to calculate estimates of accuracy (e.g. sensitivity and specificity).
· Analysis at the participant level
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Draw a flow diagram for the primary study to provide a visual summary of how participants and test results underlying accuracy estimates progress through a primary study. This would usually be done at the study level and would portray the flow of participants and test results for all estimates specified in Phase 4.  You may need to draw separate diagrams for the different synthesis questions.

Reference of paper being assessed:
Hollis C, Hall CL, Guo B, James M, Boadu J, Groom MJ, Brown N, Kaylor-Hughes C, Moldavsky M, Valentine AZ, Walker GM, Daley D, Sayal K, Morriss R; the AQUA Trial Group. The impact of a computerised test of attention and activity (QbTest) on diagnostic decision-making in children and young people with suspected attention deficit hyperactivity disorder: single-blind randomised controlled trial. J Child Psychol Psychiatry. 2018 Dec;59(12):1298-1308. 

Box 1: Flow diagram
	
	Participants in QbOpen arm of AQUA trial n=132
Not eligible for DTA sub-study: 9 no index test; 37 no diagnostic decision within 6m




Participants in QbOpen group of DTA sub-study n=86


	
	
Index test: QbTest + clinical judgement n=86




Reference standard: DAWBA consensus diagnosis n=86




TN = 17
FN = 6
FP = 26
TP = 37
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Phase 4: Identify the numerical accuracy estimates to assess for risk of bias and applicability [once per study]
For each synthesis question, it is often possible to calculate multiple estimates of sensitivity and specificity (i.e. multiple two-by-two tables) from the data presented in a study.  Multiple estimates within a specific study may occur due to differences in study subgroups, index tests, definitions of the target condition, reference standards, units of analysis, and thresholds. The potential risk of bias and applicability issues may differ according to the estimate.  

Not all estimates reported in a primary study will be relevant for your review; you should only extract and assess those estimates that are relevant to one of your synthesis questions (defined in Phase 1) and that will contribute to the synthesis (whether narrative or statistical).  Deciding which estimates to extract should be considered at the review level and done as part of data extraction – here we ask you to specify which estimates will be included in your review.  Only perform QUADAS-3 assessment for numerical estimates that will be included in the review. Please complete Table 5 to identify the numerical accuracy result(s) being assessed.  

Table 5: Identification of numerical accuracy estimates(s) to be assessed
	
	Estimate 1

	Synthesis Question (e.g. Q1, Q2 from table X)
	Question 1

	Numerical test accuracy result e.g. sensitivity=80% 
and specificity=76% 
	Sens: 86%
Spec: 39.5%

	Participants
	Children and adolescents aged 6-17 years referred for their first ADHD assessment 

	Index Test
	QbTest + clinical judgment 

	Index test threshold (if applicable)
	NR

	Target condition
	ADHD

	Reference standard
	Clinical judgment using DAWBA criteria to generate an ICD-10 or DSM-5 diagnosis 

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

	Analysis (e.g. analysis method, participants included in analysis)
	All patients with data available

	Which QUADAS-3 domains will be assessed (Participants, Index Test, Target condition, Analysis)*
	All
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QUADAS-3 is structured as 4 key domains (Participants, Index Test, Target Condition, Analysis) each rated in terms of the risk of bias.   Each domain has a set of signaling questions to help judge risk of bias. Signaling questions are answered as:
· yes (Y)
· probably yes (PY)
· probably no (PN)
· no (N)
· no information (NI)  

A risk of bias judgment for each domain is based on signaling question answers and is answered as:
· low
· high
· insufficient information (II)

If all signaling questions for a domain are answered “yes” or “probably yes” then risk of bias can be judged “low”. If any signaling question is answered “no” or “probably no” this flags the potential for bias. Review authors then need to use their judgment and review specific assessment guidance to judge whether the potential issue identified is likely to have influenced the estimates of test accuracy – a study can still be at low risk of bias even if one or more signaling questions are answered no. The “insufficient information” category should be used only when insufficient data are reported to permit a judgment.

Three of the four domains (Participants, Index Test, Target Condition)  are also assessed for applicability to the synthesis question.  Concern regarding applicability to the synthesis question is also judged as:
· low
· high
· insufficient information

If you have specified more than one estimate to be assessed in Table 5, you will need to identify which assessment relates to which estimate.



DOMAIN 1:  PARTICIPANTS
	A. Risk of Bias

	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):
Single-gate design sub-study of larger RCT

Describe whether enrolment was prospective or retrospective:
Prospective enrolment

Describe how participants were selected for enrolment (consecutive or random): 
Participants were eligible for the DTA sub-study of the main RCT if a diagnostic decision had been made at 6 months and they received the index test (86/132 from trial “QbOpen” arm in main RCT).

Describe any restrictions to enrolment:
None 

	ESTIMATE
	1 

	1.1 Was a single-gate design used? 
	Y

	1.2 Were participants prospectively enrolled?
	Y

	1.3 Was a consecutive or random sample of participants included?
	N

	1.4 Is the study group a representative sample of the intended use population?
	N

	Risk that the selection of participants has introduced bias
	HIGH

	Rationale for judgment
Participants were only eligible for the DTA sub-study from the main RCT study if they had a diagnostic decision within six months.  It is likely that those who were more challenging to diagnose were not included in the study which could lead to over-optimistic estimates of test performance.  

	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

	Rationale for judgment 
No concerns – population matches ideal diagnostic trial.



Y=yes; PY = probably yes; N=no; PN= probably no; NI = no information; II = insufficient information 


DOMAIN 2: INDEX TEST

	A. Risk of Bias

	Describe the index test:
QbTest or QbPlus (depending on age) conducted in one of the participants first three clinic appointments (98% conducted before or at appointment 2), in addition to assessment as usual by clinician. 

Describe whether the index test was conducted and interpreted according to recommended instructions (e.g. following manufacturer’s instructions, following protocol, standard clinical methods):
The index test was performed prior to reference standard. 

Describe what information was available to those interpreting the index test:
The test was interpreted in combination with clinical information available to the assessor.

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):
No explicit threshold was used but this is in line with how the test would be used in practice.

	ESTIMATE
	All

	2.1 	Was the index test conducted and interpreted according to the recommended instructions?
	Y

	2.2 	Were the index test results interpreted without knowledge of the reference standard results?
	Y

	2.3 	Were the index test results interpreted with the same information as would be available when the test is used in practice?
	Y

	2.4 	If an index test threshold was used, was it either standard or pre-specified?
	Y

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

	Rationale for judgment
The index test was conducted and interpreted according to recommended instructions.  It was used in combination with clinical judgment which is how the test should be used in practice. As the index test was interpreted prior to the reference standard it could not have been influenced by knowledge of the reference standard result. Although a threshold was not explicitly defined, this is appropriate in the context in which the test was evaluated.

	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

	Rationale for judgment
No concerns - test performed and interpreted as specified in ideal test accuracy trial.


Y=yes; PY = probably yes; N=no; PN= probably no; NI = no information; II = insufficient information 



DOMAIN 3: TARGET CONDITION

	A. Risk of Bias

	Define the target condition:
ADHD

Describe how the target condition was assessed – what reference standard(s) was used and how was it conducted and interpreted:
ADHD – Independent consensus research diagnosis made blind to group allocation using the Development and Wellbeing Assessment (DAWBA): “Two experienced child psychiatrists (CH and MM) blind to group allocation reached a clinical consensus diagnoses using DSM-5 and ICD-10 (hyperkinetic disorder) criteria. Clinicians making the independent research diagnoses had access where available to clinician completed Children’s Global Assessment Scale scores (CGAS; Shaffer et al., 1983) and Swanson, Nolan and Pelham version IV (SNAP-IV; Swanson et al., 2001), but did not have access to clinic records or structured pro formas.”

The reference standard diagnosis was made using limited data for around 50% participants - DAWBAs were missing from one informant (i.e. either parent or teacher) meaning the independent assessors did not have access to this information when making a diagnosis: “Importantly, DAWBA information was missing from one informant in more than half (123/241) of participants.”

What was the time interval between index test and reference standard:
Time interval was not clearly reported, but would have been within the timescale of the trial – the maximum time between index test and final diagnosis would be 6 months.

	ESTIMATE
	1

	3.1 Does the reference standard adequately identify those with and without the target condition? 
	Y

	3.2 Was the target condition assessed in all participants?
	Y

	3.3 Was the target condition assessed in the same way in all participants?
	N

	3.4 Did the reference standard avoid incorporating the index test?
	Y

	3.5 Was the reference standard conducted and interpreted according to the recommended instructions?
	PN

	3.6 Were the reference standard results interpreted without knowledge of the index test results?
	PY

	3.7 If a reference standard threshold was used, was it standard or pre-specified?
	NI

	3.8 Was there an appropriate time interval between index test and reference standard?
	PY

	
Risk that the assessment of the target condition has introduced bias	
	HIGH

	Rationale for judgment
Although the reference standard itself was appropriate, around half of participants were missing one key piece of information to inform the diagnosis which is likely to have led to some participants being incorrectly classified as not having ADHD when in fact they did have ADHD.

	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
	HIGH

	Rationale for judgment
Exclusion of participants from the study in whom a diagnosis could not be made means that the target condition (ADHD) in the trial is likely to be an easier to diagnose population with more typical ADHD symptoms rather than the full spectrum of ADHD patients specified in the ideal trial.


Y=yes; PY = probably yes; N=no; PN= probably no; NI = no information; II = insufficient information 


DOMAIN 4: 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). 
All participants enrolled in the DTA study had results available and were included in the analysis. 

What do the numbers in the 2x2 table correspond to? i.e. what is the unit of analysis (e.g. participants, samples, specimens)
Participants

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):
No complex analyses

How was any missing 2x2 data, including missing reference standard data, accounted for?
No missing data

	ESTIMATE
	All

	4.1 Were all participants included in the analysis?
	Y

	4.2 Were missing data handled appropriately?
	Y

	4.3 Does the unit of analysis match the ideal test accuracy trial?
	Y

	4.4 Were the estimates of sensitivity and specificity calculated appropriately?
	Y

	
Risk that the analysis has introduced bias
	LOW

	Rationale for judgment
All participants included in 2x2 table and no complex analyses.  Unit of analysis matches that in the synthesis question.


Y=yes; PY = probably yes; N=no; PN= probably no; NI = no information; II = insufficient information 
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Phase 6: Overall Judgment [for each selected estimate]
An overall judgment across domains should be completed for each estimate specified in Table 5,  based on the domain specific assessments.  This should be done separately for risk of bias and concerns regarding applicability 

The overall risk of bias judgments are based on the domain-level judgments:
· If any domain is judged at high risk of bias, the overall paired estimates are also high risk.
· If all domains are judged low risk, the overall paired estimates are low risk.
· If any domain is judged insufficient information and none are high risk, the overall paired estimates are insufficient information.
Reviewers should also provide an overall rationale, highlighting the major limitations that informed the overall judgment. A similar approach applies to overall applicability judgments.
A. Risk of Bias 
	Domain
	Judgment
	Rationale for judgment

	1:  PARTICIPANTS  
	HIGH
	Participants were only eligible for the DTA sub-study from the main RCT study if they had a diagnostic decision within six months.  It is likely that those who were more challenging to diagnose were not included in the study which could lead to over-optimistic estimates of test performance.  

	2:  INDEX TEST(S)
	LOW
	The index test conducted and interpreted according to recommended instructions.  It was used in combination with clinical judgment which is how the test should be used in practice. As the index test was interpreted prior to the reference standard it could not have been influenced by knowledge of the reference standard result. Although a threshold was not explicitly defined, this is appropriate in the context in which the test was evaluated.

	3: TARGET CONDITION
	HIGH
	Although the reference standard itself was appropriate, around half of participants were missing one key piece of information to inform the diagnosis which is likely to have led to some participants being incorrectly classified as not having ADHD when in fact they did have ADHD.

	4: ANALYSIS 
	LOW
	No concerns

	OVERALL
	HIGH
	The main limitation with this study is restriction to those in whom a diagnosis could be made within 6 months.  It is likely that those who were more challenging to diagnose were not included in the study which could lead to over-optimistic estimates of test performance.  A second concern is the lack of information for some participants, meaning that ADHD is likely to be underdiagnosed by the reference standard.



B. Concerns regarding applicability
	Domain
	Judgment
	Rationale for judgment

	1:  PARTICIPANTS  
	LOW
	No concerns

	2:  INDEX TEST(S)
	LOW
	No concerns

	3: TARGET CONDITION
	HIGH
	Exclusion of participants from the study in whom a diagnosis could not be made means that the target condition (ADHD) in the trial is likely to be an easier to diagnose population with more typical ADHD symptoms rather than the full spectrum of ADHD patients.

	OVERALL
	HIGH
	The target condition as included in this trial is likely to consist of those with more straightforward standard presentation of ADHD as those in whom a diagnosis could not be made at 6 months were excluded.








