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What is quality? 
•  There’s no such thing as the perfect study. 

• As a user/buyer/patient/… I want to have confidence in 
the estimated value of a test. 

• Problems in design, conduct and reporting 
 è bias  
 è differences between findings 

 
• Support interpretation results systematic review 



Estimates of sensitivity and specificity (95% confidence intervals) of rK39 dipstick.  

Chappuis F et al. BMJ 2006;333:723 

©2006 by British Medical Journal Publishing Group 



Bias  
• Systematic error or deviation from the truth 

•  Design or execution of the study 
•  Recruiting wrong participants 
•  Using wrong test 
•  Using test wrongly 

• Overestimates or underestimates of true accuracy 
•  Certain? 
•  Direction? 
•  Magnitude? 

RISK  
OF BIAS 

Internal validity 

External validity 



Study design specific 

Randomised controlled trial 

Risk of bias tool 

Diagnostic accuracy study 

QUADAS 



Cochrane handbook SRDTA 

• Systematic reviews diagnostic test accuracy 

• Assessment methodological quality 
•  Bias 
•  Relevance to review objective 
•  Cause variation in findings 



External validity 
• Estimates may differ between populations 

• Various applications of test 
•  Intended role: triage – replacement – add-on 



Copyright ©2006 BMJ Publishing Group Ltd. 

Bossuyt, P. M et al. BMJ 2006;332:1089-1092 

Intended role of tests 
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Intended role of tests 
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Intended role of tests 



Diagnostic Accuracy Study:  
Basic Design 

Consecutive patients 

Index test 

Reference standard 

Blind cross-classification 







Cases 

Index test 

Blind cross-classification 

Controls 

“Case-control” design 



Case-control vs consecutive 

In what direction 
are the results 

biased? 



Date of download:  3/28/2013" Copyright © 2012 American Medical Association. 
All rights reserved."

From: Empirical Evidence of Design-Related Bias in Studies of Diagnostic Tests!

JAMA. 1999;282(11):1061-1066. doi:10.1001/jama.282.11.1061"



Selected Patients 

Index test 

Reference standard 

Blind cross-classification 

Spectrum Bias Can you think of a 
situation where 
spectrum bias 
would be likely? 
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From: Empirical Evidence of Design-Related Bias in Studies of Diagnostic Tests!

JAMA. 1999;282(11):1061-1066. doi:10.1001/jama.282.11.1061"



Consecutive patients 

Index test 

Blind cross-classification 

Ref. Std A Ref. Std. B 

Differential Reference Bias 
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Consecutive patients 

Index test 

Blind cross-classification 

Ref. Std A 

Partial Reference Bias 
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The ‘gold’ problem 

Consecutive patients 

Index test 

Reference standard 

Blind cross-classification 



Incorporation bias 

Consecutive patients 

Index test 
Reference standard 

Blind cross-classification 



Observer bias 

Consecutive patients 

Index test 

Reference standard 

UNBLINDED cross-classification 
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Let’s talk 
• Not blinded 

• No description of test 

• Retrospective 



Copyright ©2006 CMA Media Inc. or its licensors 
Rutjes, A. W.S. et al. CMAJ 2006;174:469-476 

Relation between design features and odds ratio – the 
sequel 



QUADAS-2: A Revised Tool for the Quality Assessment of Diagnostic Accuracy Studies 

Copyright © American College of Physicians.  All rights reserved. Ann Intern Med. 2011;155(8):529-536. doi:
10.7326/0003-4819-155-8-201110180-00009 



QUADAS-2 
• Phase 1: State the review question 

• P 
•  I 
• R 
•  T 



QUADAS-2 
• Phase 2: Tailor assessment tool to specific review 

questions 

•  Items that are obsolete? 
•  Items that are missing? 

è Consensus! 
è Pilot to check agreement between at least 2 authors 



QUADAS-2 
• Phase 3: Draw a flow diagram 

•  How many patients had what and where? 
•  Transparency on who was analysed 



Prototype of a flow diagram for a study on diagnostic accuracy.  

Bossuyt P M et al. BMJ 2003;326:41-44 

©2003 by British Medical Journal Publishing Group 

Now you try: 
Harnden 2003 



QUADAS-2 
• Phase 4: Risk of bias and applicability 

•  4 domains 
•  Patient selection 
•  Index test 
•  Reference standard 
•  Flow and timing 

• Each with 1 or more signalling questions for bias and 
applicability assessment 



QUADAS-2 
• After the assessment, then what?? 

• No overall score! 

• Narrative 
•  Overall: ‘Low risk of bias’, ‘Concerns regarding applicability’ 
•  Summary per study or per item 

•  Tables 



Copyright © The American College of Physicians.  
All rights reserved. 

QUADAS-2: A Revised Tool for the Quality Assessment of Diagnostic Accuracy Studies 

Ann Intern Med. 2011;155(8):529-536. doi:
10.7326/0003-4819-155-8-201110180-00009 



S.E.  Harnan , K.L.  Cooper , Y.  Meng , S.E.  Ward , P.  Fitzgerald , D.  Papaioannou , C.  Ingram , E.  Lorenz , I.D. ... 

Magnetic resonance for assessment of axillary lymph node status in early breast cancer: A systematic review and meta-
analysis 
European Journal of Surgical Oncology (EJSO) Volume 37, Issue 11 2011 928 - 936 



QUADAS-2 
• How to incorporate results in analyses? 

• Restrict inclusion 

• Subgroup  

• Sensitivity analysis 

• Meta-regression 

•  Further research recommendations 



Reporting  
• Can’t judge what isn’t there 

• Poor reporting 
•  Fontela, PlosOne 2009 

•  <25% studies reported on: 
•  Withdrawals 
•  Reference test execution 
•  Index test review bias 
•  Reference test review bias 



STARD statement 
• 2003 
•  International 
collaborative group 

• http://www.stard-
statement.org 

• Adopted by >200 
journals 



STARD statement  



Smidt N et al. Neurology 2006;67:792-797 

© 2013 American Academy of Neurology 



Hungry for more? 
• Cochrane SRDTA group: 

http://srdta.cochrane.org/
sites/srdta.cochrane.org 

• QUADAS-2:                  
http://www.bris.ac.uk/
quadas 

• STARD statement:      
http://www.stard-
statement.org 



Questions? 


