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Methods 

Objectives 

Studies of diagnostic and screening tests have 

been prone to errors of design and execution that 

result in bias and reduced applicability and 

feasibility. Problems include proper selection and 

recruitment of study populations, specialized 

settings, selection of clinically relevant normal 

ranges, identification and use of gold standards, 

selection of statistics, proper sequencing of tests 

and treatments, and many issues of applicability, 

particularly linking results to patient important 

outcomes. These possible pitfalls argue for explicit 

, transparent and comprehensive criteria for test 

evaluation. 

1. To compare criteria sets used to assess the 

accuracy and applicability of diagnostic tests for 

logic and comprehensiveness.  

2. To suggest a complete and transparent set of 

criteria for risk of bias and clinical applicability 

We compared evaluation criteria in the Cochrane 

Manual, GRADE publications, QUADAS 2, STARD, 

and reference texts and key articles to assess 

parallels and gaps in criteria suggested to assess 

the accuracy and applicability of diagnostic tests.  

Reference texts, in agreement with clinical logic 

and quality criteria, suggested about 30 areas 

that were not explicitly addressed in one or 

more of QUADAS, STARD or Cochrane. 

GRADE covered many but not all of these 

areas. Examples include disease diagnostic 

criteria, recruitment, sample characteristics, 

setting, test conduct, intercurrent treatment, 

clinical sequencing, reference standard 

interpretation, inter-observer variation, 

precision and reliability, test statistics, adverse 

effects, spectrum bias, verification bias, work 

up bias, imprecision, acceptability and outcome 

improvement. 

Assessment of the comparative accuracy and 

applicability of diagnostic and screening tests 

presents a challenge to reviewers. The more 

complete and explicit the evaluation framework, 

the greater the likelihood that bias will be 

identified in reviews, and that applicability will be 

clearly identified. The links between the 

measured outcomes and patient important 

outcomes will also become more transparent. 

Such assessments increase trust and utilization 

by clinicians and policy makers.  This poster is 

intended to start the discussion of 

completeness. Please send comments to 

Jeffrey.S.Harris@kp.org  
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Reporting, Characteristics of Study Design 

• Target disease specifically defined (3) 

• SR of prior studies of test properties done (3) 

• Research question clearly stated (3,4) 

• Reference standard likely to classify disease 

correctly (1- 7)* 

• Inclusion/exclusion criteria clearly described 

(1,2,4,6) 
• Setting and location; did patients undergo index or 

reference tests 

• Spectrum of patients = clinical practice (1-7) 
• Symptoms, severity of disease, prior test results; 

comorbidity; demographics; treatments 

• Recruitment methods clearly described (3 - 6) 
• Include all patients who satisfy I/E criteria 

• Patient selection method clearly stated (1,3-5) 

• Sample size, study power specified (5,6) 

• Study design described (1,5,7)* 
• Cross-sectional or cohort preferred 

• Data collection prospective (v retrospective) 

• Study setting described (5,6) 
• Setting matches setting of intended use: 

department, specialty, etc affects disease probability 

• Data collection timing (4) 

Test Characteristics and Conduct 

Test conduct is not part of most assessment  

schemes, but it is critically important to 

accuracy and reproducibility 

• How and where tests were done (4,6) 
• Technical references cited 

• Definitions reported (1,3,4,6) 
• Units, cutoffs, range of normal, “normal” 

population, “normal” change over time, desirable 

v current range, subgroup norms, categories of  

results of index and reference tests 

• Personnel (3-7) 
• Number, training, expertise doing, reading  tests 

• Precision/reliability (6) 
• Test results reproducible 

• Diagnostic uncertainty given (7)* 

Potential Sources of Bias and Remedies  

We identified a number of potential sources  

of bias in studies of diagnostic test accuracy,  

some unique to this area and others more  

generic. 

• Expectation bias (3,4) 

• Avoided by blinding to disorder 

• Partial verification (1-7)* 
• Whole sample or random selection must be 

verified against the reference standard 

• Differential verification/ workup bias (1,2,7)* 
• Use the same reference standard regardless of 

index test results or disease state 

• Inter-observer variation (3,6) 
• Results should be reproducible within, between 

observers 

• Withdrawal/dropouts (1,2,4,7)* 
• Withdrawals from the study should be explained, 

and at an acceptable level 

• Publication bias (5,7)* 
• Small studies of the new test may reduce 

accuracy and cause an asymmetric funnel plot  

• Spectrum bias (3)  
• Inclusion of those with other diseases that might 

test positive may alter the results  

• Verification bias (3)  
• Selection of those who have already undergone 

the index test will distort the results 

• Work up bias (1,2) 
• One should use the same reference standard 

regardless of the result of the index test 

• Inconsistency (5,7)* 
• Sensitivity, specificity or likelihood ratios among 

studies should be consistent 

• Imprecision (5,7)* 
• Wide confidence intervals for test accuracy, false 

positive or true and false negative rates call the 

results into question 

• Indirectness about final outcomes (5)* 
• Judgments  about the balance between 

differences in TP, FP, TN, FN and benefits, 

complications and costs if patient preferences 

and outcomes not known or not reported. 

• Differences in test and intended population 

• Not direct comparison to reference standard 

Statistical Reporting 

Many assessment schemes rely on specificity 

and sensitivity to assess test utility.  Some 

texts suggest that using a more  

comprehensive set of statistics would  

improve the assessment.  

• Normal range stated, sensibly derived (3) 

• Sensitivity stated (3-6) 

• Specificity stated (3-6) 

• Post-test odds stated (6) 
• Likelihood ratios, predictive values 

• Discriminant ability shown (6) 
• (sensitivity + specificity)/2, on ROC curve 

• Number needed to test stated (3,4) 

• Confidence intervals stated (3-6) 

• Adverse effects (4) 
• Tabulated for index, reference tests 

• Cross tabulation/distribution of results (4) 
• Compare to results of reference standard  

• Test reproducibility reported (3,4,6) 
• Subgroup variability; estimates 

• Inter/intra-observer variance reported (3,6) 

The analytic schemes most likely to identify accurate 

and applicable tests required reporting of the 

following data, and also listed acceptable 

characteristics of those aspects of studies and 

bodies of evidence. 

Blinding 

• Blinding of index results to reference standard 

assessment (1-7)* 

• Blinding of reference test results to Index test 

interpretation (1-7)* 

Test Timing, Sequencing 

• Time between tests (2,4,6,7) 

• Short enough that condition was unchanged  

• Treatment between tests (6) 
• Avoid - may mask the condition for the second test. 

• Tests independent (2,6,7) 

•  Not part of or during one or the other (incorporation) 

• Test validated (3) 
• Second, independent group of patients  

• Sequence of testing (3) 
• Test in alignment with other testing for the condition 

Applicability 

• Patient population (1,5,6,7)* 
• Differences in previous testing, spectrum of disease, 

comorbidities, demographics v population for whom 

test is intended 

• Target disease (1) 
• Does target condition match reference standard 

• Index test (1) 
• Differences in tests studied or diagnostic expertise 

of people applying them; lack of head to head 

comparison; blinding 

• Reference standard (1,5) 
• Differences in standard, expertise of people applying 

the reference standard or in standards used; 

blinding 

• Clinical data (1,2,7) 
• Were the same clinical data available when test 

results were interpreted as would be when used in 

clinical practice?  

• Clinical utility (3,5)* 
• Results clinically significant and likely to improve 

diagnosis and treatment 

• Diagnostic ability (5,6)  

• Relative harms of FP and FN  

• Acceptability (5,6)*  
• Acceptable to patients, adherence 

• Outcome improvement (5,6)* 
• Does testing improve outcomes – is this – data 

available?  

• Feasibility (6) 
• Cost, efficiency, combined tests etc 

* = possible GRADE downgrade 
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