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Objectives 
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 Lessons from early research on missed 

opportunities in cancer diagnosis 

 Building a robust conceptual foundation 

for defining, measuring and reducing 

missed opportunities  

Ongoing work on intervening to reduce 

missed opportunities in cancer diagnosis 
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Over a Decade Ago… 
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 „Diagnostic error‟ literature emerged 
mostly from US malpractice claims  

Delayed cancer diagnosis topped the list 

Key Questions: 
Was the diagnosis missed by someone?  

Was the delay preventable? 

Could we have diagnosed the cancer earlier? 
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clinical encounter and patient follow-up 



Early Work 
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 Evaluated evidence of „errors‟ in consecutive 
tumor registry cases in an integrated system  

 

 Detailed review of comprehensive EHR to 
evaluate diagnostic process in the patient‟s 
journey across the continuum of care 

Data available from primary care, specialty 
(secondary) care, ER, hospital, diagnostics 
(lab/imaging/pathology), procedures 



Colorectal cancer 

 Endoscopic evaluation not 
initiated despite presence 
of one or more clues that 
warranted a diagnostic 
workup (provider related) 

 Two reviewers agreed on 

presence of at least one 

missed opportunity in 

161/513 (31%) patients  

(κ = 0.75) 

Missed anemia striking 
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Singh et al Am J Gastro 2009 



Lung Cancer  

Singh et al JCO 2010 

 2 reviewers 
independently agreed on 
at least 1 missed 
opportunity in 222 
(37.8%) of 587 patients 
(κ = 0.69) 

 Failure to act on abnormal 
imaging common 

 Median time to diagnosis 132 
days (vs. 19 days) 
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Test Results Follow-up in EHRs 

 Evaluation of 1,163 outpatient abnormal 
lab & 1,196 abnormal imaging test result 
alerts 

 7% abnormal labs lacked timely follow-up at 30 
days  

 8% abnormal imaging lacked timely follow-up 

Abnormal results lost to follow-up despite 
being read 
 

 

Singh et al Am J Med 2010 & Singh et al Archives of Int Med 2009 
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Teamwork & Responsibility! 
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Other Factors Contributing to Missed Opportunities 

13 

Overconfidence 

Faulty data gathering 

Faulty synthesis 

Failed heuristic 

Process failure 

Wrong estimate of pretest probability 

Affective bias 

Language barrier 

Uninformed patient 

Failure to detect physical finding 

Perception error 

Sample mix-up 

Communication 
failure 

Knowledge deficit 

Inadequate follow-up 

Faulty triggering 

Misinterpretation of 
test 

Premature closure 

Limited access  

Unintended consequence of policy 

Failure to follow-up abnormal test 

Cosby K, DEM 





Research Reveals Lots to Fix!  
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 Failure to elicit key history or exam finding 

 Overlooking critical information/cognitive issues 

 Inadequate information systems 

 Chaotic clinical settings with interruptions, 

inadequate time, workload and administrative 

burden 

 Lack of measurement and feedback systems for 

improvement 

 Schiff et al Arch IM 2009; Singh et al JAMA IM 2013; Sarkar et al BMJQS 2012 
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Key to Reducing Missed Opportunities 

 

 

You cannot improve what you cannot 

measure! 

You cannot measure what you cannot define! 
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Understanding Diagnostic Process 
18 

The diagnostic process involves more 

than just what’s in the doctors head 

 

Five “process” dimensions of 

diagnosis 

Singh & Weingart Adv Health Sci Educ 2009 

Singh et al System Interventions BMJQS 2010 



Patient-Provider Encounter 
19 

  Problems with history, physical exam or ordering 

diagnostic tests for further work-up 



Diagnostic Tests: Lab/Path/Imaging 
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 Problems with ordered tests 

either not performed or 

performed/interpreted 

incorrectly 

 

 

 



Follow-up and Tracking 
21 

 Problems with follow-up of abnormal 

diagnostic test results or scheduling of 

follow-up visits   

 



Referrals/Specialty Consultations 
22 

 Lack of appropriate actions on 

requested consultation or  

 Communication breakdown from 

consultant to referring provider 

Gandhi et al JGIM 2000 



Patient Behaviors/Adherence 
23 
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initial diagnostic assessment, test 

performance/interpretation and follow-

up/coordination 



Foundation for Rigorous Measurement 
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 Few valid and reliable data sources 

 Missed opportunity measurement must 

reflect real-world practice 

 more than just what‟s in “the doctors head” 

 Sociotechnical health care system, team 

members, and patients, all inevitably 

influence clinicians‟ thought processes 

Singh BMJQS 2013; Sarkar et al BMJQS 2012 



Safer Dx Framework for 
Measurement & Reduction 

Singh & Sittig BMJQS 2015 

26 

Subspecialty 
consultation/ 
referral issues 

Follow-up  
and tracking  
of diagnostic 
information 

Diagnostic test 
performance & 

interpretation 

Patient-provider  
encounter &  
initial  diagnostic 
assessment 

 

Patient 

Diagnostic Process  
Dimensions 

* Includes 8 technological and non-technological dimensions  

• Collective 
mindfulness 

• Organizational 
learning 

• Improved 
calibration 

• Better 
measurement 
tools and 
definitions  

Improved 
Patient 

Outcomes 

Measurement of 
diagnostic errors 
• Reliable 
• Valid 
• Retrospective 
• Prospective 

 Feedback for improvement 

Improved 
value of 
health 
care 

Safer 
Diagnosis 

Changes in policy and  
practice to reduce preventable  

harm from missed, delayed,  
wrong or over diagnosis  

Sociotechnical Work System* 
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„Trigger‟-based Measurements 
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Correct DiagnosisTrigger 
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Why Triggers Are a First Step? 
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 Algorithms to select high-risk patient records for 

further reviews to look for missed opportunities 

Picking up „needles in a haystack‟ by making the 

haystack smaller 

 

 Not risk assessment/decision support tools 

during consultation but „back-up‟ support system 

after the patient-doctor encounter 

Application retrospective or prospective surveillance 

 Murphy et al BMJQS 2013 

Singh & Thomas AHRQ Special Report 2009  



Retrospective Return-Visit Triggers 

 Triggers based on patterns of patients‟ 
unexpected return visits after initial GP visit  

 Queries applied in EHR repository to identify 
high-risk visits among 212,165 total visits 

 1957 chart reviews confirmed 190 diagnostic 
errors, including cancer 

 Possible retrospective triggers in UK setting: 
multiple consultations, significant event audits 
post ED presentation 

 

Singh et al BMJQS 2011; Singh et al. JAMA IM 2013 
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Creating a Trigger-Based „Safety Net‟ 

 Triggers look for follow-up actions on clues (or red flags) 
to detect delays prospectively 

 Basic version: + hemoccult or microcytic anemia with no 
subsequent colonoscopy  in 60 days OR suspicious chest-x ray 
with no follow-up CT scan in 30 days 

 Searched large EHR repositories at 2 sites for patients 
with delays in diagnostic evaluation for colorectal and 
prostate cancer (n=300,000 patients over a year) 

 1564 trigger positive: Positive Predictive Value = 58%-70%  

 Estimated1048 instances of delayed or missed follow-up of 
abnormal findings and 47 high-grade cancers found 

Murphy et al BMJQS 2013 
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Electronic health record-based triggers to detect potential 
delays in cancer diagnosis 

Daniel R Murphy,1,2 Archana Laxmisan,1,2 Brian A Reis,1,2 Eric J Thomas,3 Adol Esquivel,4 Samuel N Forjuoh,5 Rohan 
Parikh,6 Myrna M Khan,1,2 Hardeep Singh1,2 

33 



Evaluating An Intervention  

 Prospective trigger application + confirmatory 

manual review of triggered records + 

communication of this information to GPs  

 Cluster RCT of 72 GPs from 2 sites  

 3 types of triggers (colorectal, prostate, lung) 

applied to total 118,400 patients  

 Of 10,673 with abnormal finding, trigger 

flagged 1256 (11.8%) as high-risk  

 

 

 

Murphy et al Under Review 
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RCT Results 
35 

 Reduced delays in diagnostic evaluation of 
colorectal and prostate cancer 

 Lower times to diagnostic evaluation for CRC 
(median 104 vs. 200 days; n=557; p<0.001) and 
prostate (40% received evaluation at 144 vs. 192 
days; n=157;p<0.001) 

 No effect for the lung trigger (median 65 vs. 93 
days; n=19;p=0.59) 

 More diagnostic evaluation by final review 
(73.4% vs. 52.2%; RR 1.41; 95% CI, 1.25-1.58)  

 
Murphy et al Under Review 



Time for Surveillance & Safety Net?  
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 Creating „intelligence‟ related to diagnostic 

safety needs resource and time investment 

 Institutions/practices have too many competing 

priorities 

Will it give bang for the buck outside of research?  

Contacting GPs 

 Unintended consequences need to be monitored 

More (or unnecessary) testing/treatment 

could occur 

 



Bridges to Real-World Implementation 

 Creating system-wide approaches for 

measurement and reduction in a large VA 

network of 7 hospitals 

How do we integrate “near real-time” 

surveillance information and feedback about 

missed opportunities into PCP practices? 

 Revised national VA policy to standardize 

and improve test results follow-up 
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http://www.hsrd.research.va.gov/research/abstracts.cfm?Project_ID=2141701900 
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Potentially Useful Next Steps for UK, Others 

 Use robust systems-based conceptual models to 

define/measure/reduce missed opportunities 

 Use „deep dive‟ methodologies to create better 

understanding of process breakdowns in „real-

world‟ practice 

 Leverage health IT to create and evaluate a 

trigger-based safety-net system 

 Engage patients as active partners in diagnosis 
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Thank you… 
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