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Today’s Diagnostic Journey 
• Recent reports: NAM, ABMS, AHRQ, NQF
• Scope and Examples of problem

– Sharing your own diagnostic errors

• Key concepts: 
– Cognitive vs. system error? 
– Venn diagram (process error, misdiagnosis, harm)
– Situational Awareness;  Safety Nets

• Diagnostic Pitfalls 
• Role of HIT, Patients 
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8 IOM Goals to Improve Diagnosis and 
Reduce Diagnostic Error

GOAL 1 Facilitate more effective teamwork in the diagnostic process among 
health care professionals, patients, and their families 

GOAL 2 Enhance health care professional education and training in the 
diagnostic process

GOAL 3 Ensure that health information technologies support patients and 
health care professionals in the diagnostic process 

GOAL 4 Develop and deploy approaches to identify, learn from, and reduce
diagnostic errors and near misses in clinical practice 



8 IOM Goals to Improve Diagnosis and 
Reduce Diagnostic Error

GOAL 5 Establish a work system and culture that supports the diagnostic 
process and improvements in diagnostic performance 

GOAL 6 Develop a reporting environment and medical liability system that 
facilitates improved diagnosis through learning from diagnostic errors 
and near misses 

GOAL 7 Design a payment and care delivery environment that supports the 
diagnostic process  

GOAL 8 Provide dedicated funding for research on the diagnostic process and 
diagnostic errors
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Safer practice can only come 
about from acknowledging the 
potential for error and building 
in error reduction strategies at 
each stage of clinical practice

Lucian Leape



Diagnostic Error Evaluation and Research Taxonomy:
“It identifies what went wrong, and situates where in the 
diagnostic process the failure occurred”

1. Access/Presentation

2. History

3. Physical Exam

4. Labs

5. Assessment

6. Referral/Consultation

7. Follow-up

DEER Taxonomy

Schiff et al. Arch Intern Med 2009



1. Access/Presentation  Denied care
 Delayed presentation

2. History  Failure/delay in eliciting c ritical piece of history data
 Inaccurate/misinterpretation     "
 Suboptimal weighing     “
 Failure/delay to follow-up        “

3. Physical Exam  Failure/delay in eliciting critical physical exam finding
 Inaccurate/misinterpreted     "
 Suboptimal weighing  “
 Failure/delay to follow-up    “

4. Tests (Lab/Radiology)      Ordering

 Failure/delay in ordering needed test(s)
 Failure/delay in performing ordered test(s) 
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WHAT

		Where in Diagnostic Process				What Went Wrong

		(~Anatomic localization)				(~Lesion)

		1. Access/Presentation				Denied care

						Delayed presentation

		2. History				Failure/delay in eliciting critical piece of history data

						Inaccurate/misinterpretation     "

						Suboptimal weighing     “

						Failure/delay to follow-up        “

		3. Physical Exam				Failure/delay in eliciting critical physical exam finding

						Inaccurate/misinterpreted     "

						Suboptimal weighing  “

						Failure/delay to follow-up    “

		4. Tests (Lab/Radiology)				Ordering

						Failure/delay in ordering needed test(s)

						Failure/delay in performing ordered test(s)

						Suboptimal test sequencing

						Ordering of unnecessary test(s)

						Performance

						Sample mixup/mislabeled (eg wrong patient)

						Technical errors/poor processing of specimen/test

						Erroneous lab/radiol reading of test

						Failed/delayed communication of test

						Clinician processing

						Failed/delayed follow-up of test

						Erroneous clinician interpretation of test

		5. Assessment				Hypothesis Generation

						Failure/delay in considering important diagnosis

						Suboptimal weighing/prioritizing

						Too much weight to low(er) probability/priority dx

						Too little consideration of high(er) probability/priority dx

						Too much weight on competing diagnosis

						Recognizing Urgency/Complications

						Failure to appreciate urgency/acuity of illness

						Failure/delay in recognizing complication(s)

		6. Referral/Consultation				Failed/Delayed in needed referral

						Inappropriate/unneeded referral

						Suboptimal consultation diagnostic performance

						Failed/delayed communication/followup of consultation

		7. Followup				Failure to refer patient to close/safe setting/monitoring

						Failure/delay in timely follow-up/rechecking of patient





WHYCauses

						Why-Contibuting Factors

						(~Pathophysiology)

						Disease presentation atypical

						Inhernet test limiations

						Suboptimal coordination

						Ineffective communication

						Information retrieval

						Perception

						Hyothesis genreation

						Data Interpretation

						Anchoring bias

						Availablity bias

						Premature closure

						Distractions

						Fatigue

						Excessive Workloads

						Understaffing

						Inadquate supervision

						Inadquate training

						Faulity Equipment
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4. Tests (Lab/Radiology)      Ordering

 Failure/delay in ordering needed test(s)
 Failure/delay in performing ordered test(s) 
 Suboptimal test sequencing
 Ordering of unnecessary test(s)
     Performance

 Sample mixup/mislabeled (eg wrong patient)  
 Technical errors/poor processing of specimen/test
 Erroneous lab/radiol reading of test 
 Failed/delayed communication of test
     Clinician processing 

 Failed/delayed follow-up of test
 Erroneous clinician interpretation of test  
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5. Assessment      Hypothesis Generation 

 Failure/delay in considering  important diagnosis  
     Suboptimal weighing/prioritizing 

 Too much weight to low(er) probability/priority dx
 Too little consideration of high(er) probability/priority dx
 Too much weight on competing diagnosis
      Recognizing Urgency/Complications

 Failure to appreciate urgency/acuity of illness
 Failure/delay in recognizing complication(s)

6. Referral/Consultation  Failed/Delayed in needed referral
 Inappropriate/unneeded referral
 Suboptimal consultation diagnostic performance 
 Failed/delayed communication/followup of consultation

7. Followup  Failure to refer patient to close/safe setting/monitoring
 Failure/delay in timely follow-up/rechecking of patient  
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Schiff Arch Intern Med 2009 


WHAT

		Where in Diagnostic Process				What Went Wrong

		(~Anatomic localization)				(~Lesion)

		1. Access/Presentation				Denied care

						Delayed presentation

		2. History				Failure/delay in eliciting critical piece of history data

						Inaccurate/misinterpretation     "

						Suboptimal weighing     “

						Failure/delay to follow-up        “

		3. Physical Exam				Failure/delay in eliciting critical physical exam finding

						Inaccurate/misinterpreted     "

						Suboptimal weighing  “

						Failure/delay to follow-up    “

		4. Tests (Lab/Radiology)				Ordering

						Failure/delay in ordering needed test(s)

						Failure/delay in performing ordered test(s)

						Suboptimal test sequencing

						Ordering of unnecessary test(s)

						Performance

						Sample mixup/mislabeled (eg wrong patient)

						Technical errors/poor processing of specimen/test

						Erroneous lab/radiol reading of test

						Failed/delayed communication of test

						Clinician processing

						Failed/delayed follow-up of test

						Erroneous clinician interpretation of test

		5. Assessment				Hypothesis Generation

						Failure/delay in considering important diagnosis

						Suboptimal weighing/prioritizing

						Too much weight to low(er) probability/priority dx

						Too little consideration of high(er) probability/priority dx

						Too much weight on competing diagnosis

						Recognizing Urgency/Complications

						Failure to appreciate urgency/acuity of illness

						Failure/delay in recognizing complication(s)

		6. Referral/Consultation				Failed/Delayed in needed referral

						Inappropriate/unneeded referral

						Suboptimal consultation diagnostic performance

						Failed/delayed communication/followup of consultation

		7. Followup				Failure to refer patient to close/safe setting/monitoring

						Failure/delay in timely follow-up/rechecking of patient





WHYCauses

						Why-Contibuting Factors

						(~Pathophysiology)

						Disease presentation atypical

						Inhernet test limiations

						Suboptimal coordination

						Ineffective communication

						Information retrieval

						Perception

						Hyothesis genreation

						Data Interpretation

						Anchoring bias

						Availablity bias

						Premature closure

						Distractions

						Fatigue

						Excessive Workloads

						Understaffing

						Inadquate supervision

						Inadquate training

						Faulity Equipment





Sheet3

		







What went wrong:  DEER Taxonomy Localization
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Failure to Consider:
Cognitive vs. System Problem?

Why did clinician fail to consider?
• Lack knowledge, memory recall
• Inadequate time
• Failure to elect key hx or physical 
• Competing diagnoses, symptoms
• Rare, atypical 
• Tests threw off 
• Distractions
• Biases; heuristic What are the causes? 

What are the remedies?

16





Schiff et al  JAMA Intern Med 2013 
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Your Own Examples 

• Cases you have seen, cared for, 
or even errors you have made 

• Diagnostic errors or delays you or your 
family have experienced as patients 







Adverse
Outcomes Diagnostic

Process 
Failures 

Delayed, 
Missed, 

Misdiagnosis

What is a Diagnosis Error?

Modified from 
Schiff  Advances in Patient Safety AHRQ 2005,
Schiff & Leape Acad Med 2012



Don Berwick

Formerly  –
President and CEO 
Institute for Healthcare 
Improvement (IHI)

Director Centers for Medicare 
& Medicaid Services

MA Governor Candidate
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Genius diagnosticians make great stories, 
but they don't make great health care.   

The idea is to make accuracy reliable, 
not heroic

Don Berwick 
Boston Globe 7/14/2002

27



2 Key Improvement Concepts 

•Situational Awareness
•Safety Nets 



Diagnostic Risk 
Situational Awareness

• Specialized type of situational awareness
• High reliability organizations/theory

– High worry anticipation of what can go wrong
– Preoccupied w/ risks recognizing/preventing

• Appreciation diagnosis uncertainty, limitations
– Limitations of tests, systems’ vulnerabilities
– Knowing when “over head” need for help

• Making failures visible
• Don’t miss diagnoses, red flag symptoms
• Diagnostic pitfalls – potentially useful construct

29



• Perhaps the most important distinguishing feature of 
high-reliability organizations is their collective 
preoccupation with the possibility of failure. They 
expect to make errors and train their workforce to 
recognize and recover them. They continually 
rehearse familiar scenarios of failure and strive hard 
to imagine novel ones. Instead of isolating failures, 
they generalize them. Instead of making local repairs, 
they look for system reforms

Reason  Human error: models and management West J Med. 2000;  







What is a Diagnostic Pitfall?

Clinical situations where 
patterns of, or vulnerabilities 
to errors leading to missed, 
delayed or wrong diagnosis

http://www.google.com/url?url=http://www.smartprinting.co/3d-printing-news/about-to-launch-a-3d-printeravoid-these-pitfalls/&rct=j&frm=1&q=&esrc=s&sa=U&ei=k0nWVMDhCLeNsQT9u4CwCQ&ved=0CBYQ9QEwAA&sig2=fm72T8XE59aKEsp2Q8zw6A&usg=AFQjCNH2SndlLMw9Oet2xJAXEA3-how3iQ


Results

TOTAL DEER = 1208    TOTAL RDC = 1041

75 diagnostic 
pitfall-related 

reports 

10 diagnostic 
pitfall-related 

reports 

155 diagnostic 
pitfall-related 

articles

Patient safety 
event reports 

(n=4,352)

Morbidity & 
Mortality 

reports (n=24)
Literature 

search
Closed 

malpractice 
claims (n=403)

396 diagnostic 
pitfall-related 

claims

355 focus 
group 

responses

Specialist 
focus groups 

(n=6)

201 
DEER

204 
RDC

106 
DEER

101 
RDC

15 
DEER

15 
RDC

711 
DEER

625 
RDC

175 
DEER

96 
RDC



Diagnosis by 
disease Frequency

Colorectal cancer 38

Lung cancer 36

Breast cancer 20

Myocardial infarction 20

Prostate cancer 18

Stroke 15

Sepsis 13

Bladder cancer 10

Pulmonary embolism 9

Brain Hemorrhage 8

Results: Top 10 Missed or Delayed Diagnoses 

Diagnosis by 
system Frequency

Oncology 225

Neurology 89

Cardiology 50

Infectious disease 46

Other 40

Dermatology 37

Gastroenterology 35

Pulmonology 33

Rheumatology 29

Orthopedics 16



DEER Taxonomy
Subcategory

Frequency
% (N)

Failure in ordering needed test(s) 17% (164)

Failure to consider correct diagnosis 12% (112)

Failed/delayed follow-up of abnormal test result 9% (83)

Failure in weighing critical piece of history data 8% (75)

Failure/delay in ordering referral 6% (62)

Results: Most common DEER errors (n=971)



• Disease A repeatedly mistaken for Disease B 
• Bipolar disease mistaken for depression 

• Failure to appreciate test/exam limitations
• Pt w/ breast lump and negative mammogram and/or ultrasound

• Atypical presentation 
• Addison’s disease presenting with cognitive difficulties

• Presuming chronic disease accounts for new symptoms 
• Lung cancer: failure to pursue new/unresolving pulmonary sx in patient 

with pre-existing COPD
• Overlooking drug, other environmental cause 

• Pancreatitis from drug; carbon monoxide toxicity fail to consider
• Failure to monitor evolving symptom 

• Normal imagining shortly after head injury, but chronic subdural 
hematoma later develops 

GENERIC TYPES of PITFALLS



RDC Taxonomy Subcategory Frequency

Test Follow-Up Issues 12% (103)

Recognition of Acuity/Severity 9% (73)

Test Performance/Interpretation 7% (62)

Diagnosis of Underlying Cause 6% (51)

Fragmentation of Care 6% (48)

Results: Most common RDC barriers (n=854)



Results – DEER Taxonomy Errors (n = 1208)

7

154 141

503

260

101

42

0
50

100
150
200
250
300
350
400
450
500

Access/
Presentation

History Physical
Exam

Tests Assessment Referral/
Consult

Follow-up

Fr
eq

ue
nc

y

Diagnostic Process Steps



Results - RDC Taxonomy Issues (n = 1041)
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Pitfall N Example
1. Family History 

Issues
4

- Failure to obtain family history of breast cancer 
- Under-weighing family history of breast cancer

2. Atypical 
Presentation/ 
Cognitive 
Challenges

6

- Underestimating risk of BC in young symptomatic 
patients

- Fast-growing cancers arising during MMG interval
- Under-weighing complaints of patients with 

psychiatric diagnoses 
- Prioritizing chronic medical or social issues over 

screenings in complex patients

3. False Negative  
Physical Exam

2
- Lump felt to be benign on physical exam
- Bias in wanting to reassure patient, due to low 

likelihood of BC

4. Fibrocystic/Dense 
Breast Dilemmas

9

- Fibrocystic breast tissue can obscure underlying BC 
in MMG

- Not recognizing changes in breast density over time
- Failure to investigate unilateral fibrocystic changes
- Failure to investigate breast lump with FNA in 

patient with dense breasts and negative U/S

BREAST CANCER PITFALLS: MALPRACTICE CASES 



Pitfall N Example
5. Screening vs. 

Diagnostic 
Mammogram Order

2
- Ordering/performing a screening MMG, rather than 

a diagnostic MMG

6. False Negative 
Mammogram

9

- False negative MMG in pt with fibrocystic breasts 
- Failure to reevaluate breast complaints in light of 

previously negative MMG
- Misreading of MMG by radiologists
- Failure to follow-up on nipple retraction observed 

on MMG, attributing it to imaging technique
- Falsely reassuring negative “additional views”

7. False Negative 
Ultrasound

2
- Falsely reassuring negative U/S in pts with breast 

lump

8. Surgical Referral 4
- Failure to refer to breast surgeon
- Breast lump appearing benign to surgeon palpation
- Patient failure to follow-up on referral

Schiff et al.  Unpublished data Coverys/CRICO Closed Claims review  

BREAST CANCER PITFALLS: MALPRACTICE CASES 



Pitfall N Example
9. Biopsy Performance/ 

Interpretation
1

- Inability to recognize missed sampling due to 
bleeding/complications  and failure to repeat biopsy 

10. Failure to Order 
Further Studies

2
- Failure to order diagnostic imaging studies (MMG 

and U/S)
- Failure to recommend excisional biopsy

11. Diffusion of 
Responsibility/ 
Coordination Issues

4

- Failure to document/ensure pt was receiving 
screening MMGS and breast exams

- Failed coordination/communication between PCP 
and GYN

12. Other Symptoms 8

- Failure to follow-up on resolution of mastitis 
- Failure to pursue etiology of persistent galactorrhea
- Pursuing lymphoma as cause of lymphadenopathy
- Axillar lymphadenopathy lost due to fact that not 

incorporated into BIRADS coding (revised now) 
- Failure to work up persistent painful cyst

Schiff et al.  Unpublished data Coverys/CRICO Closed Claims review  

BREAST CANCER PITFALLS: MALPRACTICE CASES 



Diagnostic Risk 
Safety Nets

• Recognizing inherent uncertainties/risks, build 
in mitigation, protections, recovery structures 
and processes

• Proactive, systematic follow-up, feedback via 
closed loop systems

• Major role for HIT to hard-wire 
– To automate, ensure reliability, ease burden on 

staff/memory, ensure loops closed and outliers 
visible 

44
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El-Kareh 
Schiff

BMJ QS 2013
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Role for Electronic 
Documentation 

Goals and Features of Redesigned Systems

Providing access to 
information 

Ensure ease, speed, and selectivity of information searches; aid 
cognition through aggregation, trending, contextual relevance, 
and minimizing of superfluous data.

Recording and sharing 
assessments

Provide a space for recording thoughtful, succinct assessments, 
differential diagnoses, contingencies, and unanswered questions; 
facilitate sharing and review of assessments by both patient and 
other clinicians.

Maintaining dynamic patient 
history 

Carry forward information for recall, avoiding repetitive pt
querying and recording while minimizing erroneous copying and 
pasting

Maintaining problem lists Ensure that problem lists are integrated into workflow to allow 
for continuous updating.

Tracking medications Record medications patient is actually taking, patient responses 
to medications, and adverse effects to avert misdiagnoses and 
ensure timely recognition of medication problems.

Tracking tests Integrate management of diagnostic test results into note 
workflow to facilitate review, assessment, and responsive action 
as well as documentation of these steps.



Role for Electronic 
Documentation 

Goals and Features of Redesigned Systems

Ensuring coordination and 
continuity 

Aggregate and integrate data from all care episodes and 
fragmented encounters to permit thoughtful synthesis.

Enabling follow-up Facilitate patient education about potential red-flag symptoms; 
track follow-up.

Providing feedback Automatically provide feedback to clinicians upstream, facilitating 
learning from outcomes of diagnostic decisions.

Providing prompts Provide checklists to minimize reliance on memory and directed 
questioning to aid in diagnostic thoroughness and problem 
solving.

Providing placeholder for 
resumption of work

Delineate clearly in the record where clinician should resume 
work after interruption, preventing lapses in data collection and 
thought process.

Schiff & Bates NEJM 2010 



Role for Electronic 
Documentation 

Goals and Features of Redesigned Systems

Calculating Bayesian 
probabilities 

Embed calculator into notes to reduce errors and minimize biases 
in subjective estimation of diagnostic probabilities.

Providing access to 
information sources

Provide instant access to knowledge resources through context-
specific “info buttons” triggered by keywords in notes that link 
user to relevant textbooks and guidelines.

Offering second opinion or 
consultation

Integrate immediate online or telephone access to consultants to 
answer questions related to referral triage, testing strategies, or 
definitive diagnostic assessments.

Increasing efficiency More thoughtful design, workflow integration, easing and 
distribution of documentation burden could speed up charting, 
freeing time for communication and cognition.

Schiff & Bates NEJM 2010 



Clinical Documentation

CYA



Canvass for 
Your 
Assessment

       



Canvass for
Your 
Assessment

-Differential Diagnosis
-Weighing Likelihoods
-Etiology 
-Urgency
-Degree of 

certainty



3rd generation Dx support 

Cerner with Isabel integration





Water goes on the 
same time each day, 
regardless of whether 
it is raining or lawn is 
flooded 

Open Loop System

Schiff  A J Med 2008
56
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Feedback –Key Role in Safety
• Structural commitment patient role to play
• Embodies/conveys message: uncertainty, caring, 

reassurance, access if needed  
• Allows deployment of test of time, more conservative 

diagnosis 
• Enables differential diagnosis
• Emphasizes that disease is dynamic 
• Reinforces culture of learning & improvement
• Illustrates how much disease is self limited
• Makes invisible missed diagnoses visible

58



Examples of Feedback Learning
Feeding back to upstream hospital 

- spinal epidural abscess

IVR follow-up post urgent care visit 
- UAB Berner project

Dedicated Dx Error M&M

Autopsy Feedback 
- 7/32 MDs aware disseminated CMV

ED residents post admission tracking

Feedback to previous service

Tracking persistent mysteries

Chart correction by patients

Radiology/pathology
- systematic second reviews

2nd opinion cases
- Best Doctors dx changed

Linking lab and pharmacy data
- to find signal of errors (missed ↑ TSH) 

Urgent care
- call back f/up systems 

Malpractice
- knock on the door 59
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55/338 (16%)  not improved 
of whom only 21 (38%)  

had contacted any clinician  



Feedback- Challenges

• Effort, time, support required 
• Discontinuities 
• Can convey non-reassuring message  
• Feedback fatigue
• Non-response not always good predictor of 

misdiagnosis as multiple confounders
• Tampering – form of availability bias 

62



• Harness HIT to prevent/mitigate errors and delays
– Especially clinical documentation,  test/referral f/up 

• Work with patients as partners to co-produce Dx
– “Making” the diagnosis; meaningful/safer follow-up 

• Learn from, share mis-takes
– Need safer mechanisms and forums 
– Open communication; Open Notes 

• Becoming more skilled dealing with uncertainty 

How to Truly Improve Diagnosis



• Push for timely access 
• Reliable follow-up, continuity 
• Keen observer, reporter sx
• Proactive on test results
• Sharing hunches 
• Curiously reading on own
• Meticulously adhering w/ 

empiric trial regimens
• Active as co-investigator 

• Being patient: time & tests
• Recruiting family for support 
• Respecting limits on staff time, 

society resources
• Agreeing to disagree
• Help in building, maintaining 

trust and communication
• Getting involved with patient 

organizations

Role for Patient 
In Minimizing and Preventing Diagnosis Error and Delay

64



• Push for timely access 
• Reliable follow-up, continuity 
• Keen observer, reporter sx
• Proactive on test results
• Sharing hunches 
• Curiously reading on own
• Meticulously adhering w/ 

empiric trial regimens
• Active as co-investigator 

• Being patient: time & tests
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• Agreeing to disagree
• Help in building, maintaining 

trust and communication
• Getting involved with patient 

organizations

Key question is: 
What will it take at the provider and institutional end 
to support these roles and help them flourish? 65

Role for Patient 
In Minimizing and Preventing Diagnosis Error and Delay
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Supplemental 
Slides 



Culture of Diagnostic Safety & Improvement

1. Driving out fear so no one afraid to ask questions, 
question a diagnosis,  share when things go wrong
– Dealing w/ adverse events replacing blame & fear, w/ learning & improvement

2. Organization-wide commitment to improving diagnosis, 
learning from diagnosis delays, diagnostic process errors
– Leadership/organizational recognition that misdiagnosis is the 

#1 top cause of patient-reported errors 
– Aggressive reporting, appreciative investigation, of adverse events 
– Relentless curiosity/worry/conferencing: what is wrong with patient; what 

might be missing,  what can go wrong in system?
– Obsession w/ details of dx process: what can go wrong, limitations of tests



Culture of Diagnostic Safety & Improvement

3. Recognition uncertainty inherent in diagnoses, tests, illness 
presentation and evolution; anticipation of common pitfalls
– Situational awareness local, disease specific, literature reported 

vulnerabilities/pitfalls. 
– Reliable, proactive, follow-up safety nets & feedback systems to detect and protect 
– Conservative approaches to testing, imaging 

• Enabled by shared decision-making and reliable follow-up 

4. Respect human limitations, need for cognitive, process support
– Decreased reliance on human memory, minimizing negative effects of stress, 

fatigue, fear,  recognizing limited ability to truly  multitask. 
– Redesign EMRs & communication systems to support cognition, collaborative 

diagnosis, and follow-up 

5. Enhanced role for patient in co-producing diagnosis
– Working collaboratively to formulate history, diagnosis, monitor course, 

raise and research questions



PCP PITFALLS --NEUROLOGY

NEUROLGY FOCUS GROUP 
LISTING OF DIAGNOSTIC PITFALLS 

SEEN BEING COMMONLY MADE 
BY PCPS 











Unified Model of Diagnostic Situational Awareness 





Awareness of diagnostic error as an important, preventable
patient safety concern was high. Almost all participants
agreed diagnostic error is a common problem
that will affect most of us in our lifetimes (98%). 

The vast majority were aware of NAM recommendations on 
improving diagnosis in health care (88%) and believed that 
most diagnostic errors were preventable (85%).

Commitment and capability to address diagnostic
error was generally low, with relatively few institutions
taking action currently or in the near future
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ONLY ~50-50 chance 
this order results in  

colonoscopy actually 
being performed !



To Reduce Missed 
and Delayed 
Diagnoses of 

Colorectal Cancer

At-Risk Patient 
Identification and Tracking

Leverage Health 
Information Technology 
and Population-based 

Management and 
Outreach

Optimized Teamwork

Primary Drivers Secondary Drivers

Patient and Family 
Engagement

Closed Loops for Referrals 
and Tests

Engage diverse group of institutional leaders  and stakeholders across the organization

Seek to understand and reduce barriers  to  scheduling, bowel prep, and day-of-test navigation

Reduce barriers for patients to communicate with care team around new/concerning symptoms or 
for help with navigating care system

Engage patient partners in improvement processes

Seek regular formal and informal patient feedback on process

Develop clear protocols and algorithms, integrated into care workflow and HIT 

Clearly define roles, responsibilities and handoffs/interactions within care team

Engage and partner with specialists

Promote culture of collaboration and teamwork

Empanel patients

Address risk at office visits

Identify and manage patient risk factors

Identify and track patients who are symptomatic, high-risk and/or overdue for screening

Develop clear care pathways for screening and diagnosis 

Ensure structured data capture and reliable update of family history, diagnoses and symptoms.

Ensure needed referral access and capacity 

Ensure coordinated system for scheduling, tracking referrals and tests through to referral partner 

Develop reliable processes to support patient education around bowel prep

Track and develop systems to reduce and f/up on no-shows/failure to schedule

Ensure reliable and timely communication of test results to patients

Develop system for timely, reliable follow-up of abnormal test results

Create population-based outreach and tracking systems. 

Develop reports to identify and notify patients due for screening and patients that are hard to reach.

Identify and provide needed resources for population management

Harvard Center for 
Primary Care Academic 

Improvement 
Collaborative  

Colorectal 
Cancer Driver 

Diagram
10/2014

Ensure Organizational 
Alignment

Communicate how this work builds on and aligns with other initiatives across the organization

Create clear organization-wide consensus for CRC screening and guidelines
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PROMISES Chart review preliminary results:
Number of potential adverse events 
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• Potential adverse events in intervention practices declined by 
almost 70% after participation in the PROMISES program

Before After

Intervention practices



PROMISES Chart review preliminary results: 
Number of serious potential adverse 

events
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• Serious potential adverse events in intervention practices 
declined by 57% after participation in the PROMISES program

Before After

Intervention practices
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Tampering

• Reflex actions in response to errors 
• Need to understanding/diagnose difference 

between special cause vs. common cause 
variation

• Responding to special cause as if it was 
common cause analogous to availability bias –
where fail to weigh true incidence, instead 
overweigh more vividly recalled event. 
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Suboptimization
How to recognize and avoid 

• Suboptimization refers to the process of optimizing 
one element of the system at the expense of the 
other parts of the system and the larger whole. 
– Every lab perfecting own ordering, reporting system
– Every unit in hospital its own system 
– Ditto every practice and doctor   

• Workarounds as both symptoms of and contributor 
to problems 
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Workarounds

• Most diagnostic processes developed in an ad 
hoc fashion over time; filled with workarounds 
and unnecessary steps and opportunities for 
error.

• Workaround=bypass problems
– Often creative, innovative, successful
– But temporary, suboptimal to fixing problem
– Can mask embedded problems, inhibit solving
– Worse yet, may introduce new problems  
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Redundancy
• Duplication of critical components of a system with 

the intention of increasing reliability of the system, 
usually in the case of a backup or fail-safe, or parallel 
systems

• However to extent redundancy increases complexity, 
dilutes responsibility and even encourages risk 
taking, should be questioned as safety strategy.  

• Redundant systems can be costly, using valuable 
resources that could be freed for more reliable, 
productive system.
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PreventingTrain Crashes 
with air brakes 

Direct Air Brakes
Initial design: , 

Compressed air to apply 
pressure to brake pads 
to stop the train 

What if air leak?



Westinghouse Automatic 
(Negative Pressure)
Air Brake

Lifts shoe off of wheel until 
pressure released  

NEED TO 
DEFAULT in SAFE MODE



Air Brake Failure –
Safer, Visible Mode

• Applying brake drained the air pressure to let 
the brake rest on the wheel. 

• “Air leak failure” resulted in the train coming 
to an unplanned stop, doubtless annoying 
but obviously safer in avoiding crashes 
inherent in previous design 
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Residents, rushing to complete numerous tasks for large numbers of 
patients, have sometimes pasted in the medical history and the 
history of the present illness from someone else’s note even before 
the patient arrives at the clinic. Efficient? Yes. Useful? No.

This capacity to manipulate the electronic record makes it far too easy
for trainees to avoid taking their own histories and coming to their own 
conclusions about what might be wrong. Senior  physicians also cut 
and paste from their own notes, filling each note with the identical 
medical history, family history, social history, and review of systems.  

Writing in a personal and independent way forces us to think and 
formulate our ideas. Notes that are meant to be focused and selective 
have become voluminous and templated, distracting from the key 
cognitive work of providing care.   

Such charts may satisfy the demands of third-party payers, but they 
are the product of a word processor, not of physicians’ thoughtful 
review and analysis. They may be “efficient” for the purpose of 
documentation but not for creative clinical thinking.
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Although the intent may be to ensure thoroughness, in the new 
electronic sea of results, it becomes difficult to find those that are truly 
relevant. A colleague at a major cancer center that recently switched to 
electronic medical records said that chart review during rounds has 
become nearly worthless. He bemoaned the vain search through 
meaningless repetition in multiple notes for the single line that 
represented a new development. “It’s like ‘Where’s Waldo?’ ” he said 
bitterly. 

Ironically, he has started to handwrite a list of new developments on 
index cards so that he can refer to them at the bedside.

...we have observed the electronic medical record become a powerful
vehicle for perpetuating erroneous information, leading to diagnostic 
errors that gain momentum when passed on electronically
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These problems, we believe, will only worsen, for even as 
we are pressed to see more patients per hour and to work 
with greater “efficiency,” we must respond to demands for 
detailed documentation to justify our billing and protect 
ourselves from lawsuits. Though the electronic medical 
record serves these exigencies, it simultaneously risks 
compromising care by fostering a generic approach to 
diagnosis and treatment.

The worst kind of electronic medical record requires 
filling in boxes with little room for free text. Although 
completing such templates may help physicians survive 
a report-card review, it directs them to ask restrictive 
questions rather than engaging in a narrative-based, 
open-ended dialogue. Such dialogue can be key to 
making the correct diagnosis and to understanding which 
treatment best fits a patient’s beliefs and needs.
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• Medscape Primary Care Malpractice Report 2017: 
Real Physicians. Real Lawsuits.

• Sandra Levy; Leslie Kane, MA | December 5, 2017 | 
Contributor Information 

• This is PCPS 





Diagnosis

Preliminary 
diagnosis 

Working 
diagnosis Differential 

diagnosis  Syndromic
diagnosis Etiologic 

diagnosis 
Possible 

diagnosis
Problem on 
Problem List

Tissue 
diagnosis Computer 

diagnosis (EKG 
read) Deferred 

diagnosis
Multiple/dual 

diagnosesPreclinical 
diagnosisDiagnosis risk 

factorIncidental 
finding

Diagnosis 
complication

Self diagnosis 
Billing 

diagnosis

Telephone 
diagnosis

Postmortem 
diagnosis 

Prenatal 
diagnosis 

Rare diagnosis

Difficult/ 
challenging 
diagnosis 

Undiagnosed 
disease
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diagnoses 
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diagnosis

Novel 
diagnosis 

Futile diagnosis 
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• Preliminary diagnosis 
• Working diagnosis 
• Differential diagnosis  
• Syndromic diagnosis 
• Etiologic diagnosis 
• Possible diagnosis
• Problem on Problem List
• Tissue diagnosis 
• Computer diagnosis (EKG 

read) 
• Deferred diagnosis
• Multiple/dual diagnoses
• Preclinical diagnosis
• Diagnosis/disease risk factor

• Incidental finding
• Diagnosis complication
• Billing diagnosis
• Telephone diagnosis
• Postmortem diagnosis 
• Prenatal diagnosis 
• Rare diagnosis
• Difficult/challenging diagnosis 
• Undiagnosed disease
• Contested diagnoses
• Novel diagnosis 
• Futile diagnosis 

• Erroneous diagnosis

What is a “Diagnosis” ?
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