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WELCOME
TO THE
SPECIAL
ISSUE

It is with great pleasure that I present to you the first 
special edition of the Pennsylvania Patient Safety Ad-
visory. This issue is intended to bring awareness of 

the challenges involved in the diagnostic process. Be-
yond that is the hope of sparking creative solutions as 
we embrace these challenges. 

Often in life, we are faced with not just one problem 
but many. Focus divided, we turn to multitasking and 
reprioritization, only to be ultimately left with feelings 
of frustration and failure. As mortal beings, we simply 
cannot do it all. We must be selective with the mantles 
we don if we aspire toward success. Choosing a problem 
that is as complex as healthcare itself is not a first choice 
for many. However, these are the types of problems that 
we must address—these are the ones that matter most.

Whether you are a physician, nurse, allied health pro-
vider, or healthcare leader, my plea to you is to choose 
improving diagnosis as one of your top priorities. Our 
healthcare facilities can have all the luxuries of a five-
star hotel, the most helpful and kindest staff on the 
planet, the best food, the quietest environment, and 
the shortest wait times, but none of that truly matters 
if we cannot positively affect the health outcome for 
the patient. 

Providing a correct diagnosis provides the basis for appro-
priate treatment options, informed choices, quality of life, 
quality of care, and ultimately, satisfaction with the health-
care system and the people who make up that system. 

When something goes wrong in the diagnostic process, 
we remember. These are the stories that we relive and re-
play over and over, trying to find where a wrong turn was 
taken. This is the middle-aged woman who is surely just 
having another episode of anxiety accompanied by tight-
ness in her chest. This is the older gentleman who fell off 
a ladder and has a fractured rib and a suspicious shadow 
on his chest radiograph that may or may not be followed 
up by someone. This is my mother-in-law who passed 
away from oral cancer that went undiagnosed for more 
than a year. We remember these events. They change us. 

Improving diagnosis is a complex issue that is best 
tackled through a multifaceted approach that consid-
ers multiple perspectives, to build a foundation for im-
provement. We need innovative solutions to both new 
and age-old problems, embracing not only a culture of 
safety but a culture of creativity and inclusion, as well. 
In this issue, we bring some of these perspectives to-
gether—the patient, the data, thought leaders, health-
care facilities, and patient safety experts. All are neces-
sary and vital to success. 

My hope is that this issue serves as a catalyst for you to 
engage in this important work. Only after securing a prop-
er foundation are the tallest skyscrapers built. The hard 
work begins at the foundation and it begins with all of us.

Regina Hoffman
Executive Director, Pennsylvania Patient Safety Authority

Regina Hoffman, MBA, BSN, RN, CPPS
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Identifying and Learning from 
Events Involving Diagnostic Error: 
It’s a Process
Rebecca Jones, MBA, BSN, RN, CPHRM, CPPS & Mary C. Magee, MSN, RN, CPHQ, CPPS

Abstract: Diagnosis involves a complex system with many team members and numerous interdependent 
steps, all of which can make it challenging to identify and learn from failures in the process. The Pennsylva-
nia Patient Safety Authority sought to explore this by analyzing events involving patient harm. We queried 
the Pennsylvania Patient Safety Reporting System for Serious Events likely to involve diagnostic error or the 
diagnostic process reported during calendar year 2016. The query yielded 1,212 reports, from which we 
identified 138 diagnostic process failure events. We modified the diagnostic error evaluation and research 
(DEER) taxonomy and classified events according to process step and failure point. In the event reports, fail-
ure points in testing were involved most frequently (68.1%, n = 94 of 138) and the surgical/procedural care 
area predominated (21.0%, n = 29 of 138). Although the monitoring/follow-up process step accounted for 
just 13.0% of all events, it represented nearly half of those that resulted in death. Healthcare facilities can act 
now by using the modified DEER taxonomy to classify events from various sources, identify vulnerabilities in 
the diagnostic process, and prioritize areas of opportunity for learning and improvement. Pa Patient Saf Advis 
2018 Oct 31;15[Suppl 1]:3-15.

According to the National Academy of Medicine 
(NAM), everyone is likely to experience at least 
one diagnostic error during his or her lifetime,1 
and studies estimate that 12 million adults in the 
United States could be subject to diagnostic error 
each year.2,3 Diagnostic error has been identified as 
the leading cause of medical malpractice claims,4-6 

with the majority of occurrences being classified 

as high severity and more than one-third resulting 
in death.6 Diagnostic errors are a major problem in 
both outpatient and inpatient care settings in the 
United States, but are more likely to result in death 
in the inpatient environment.4

Attention and action toward the problem of diagnos-
tic error has been lacking, in part due to the difficulty 
in measuring errors and failures.7-10 In recent years, 

Review/ 
Analysis



*PA-PSRS is a secure, web-based reporting system through which Penn-
sylvania hospitals, ambulatory surgical facilities, abortion facilities, and 
birthing centers submit reports in accordance with mandatory reporting 
laws outlined in the Medical Care Availability and Reduction of Error Act 
(Act 13 of 2002).18

0A “Serious Event” is an event, occurrence, or situation involving the 
clinical care of a patient in a medical facility that results in death or com-
promises patient safety and results in an unanticipated injury requiring 
the delivery of additional health care services to the patient.18
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multiple national organizations have acknowledged 
that improving diagnosis is a priority for patient 
safety and have started to take action.

In 2015, NAM released its report, Improving Diagnosis 
in Health Care, noting that quality and patient safety 
have neglected diagnostic error and diagnostic pro-
cess failures because of the lack of effective measure-
ment related to the diagnostic process and diagnostic 
outcomes.1 In its 2017 annual report, “Transition to 
the Quality Payment Program,” the Centers for Medi-
care and Medicaid Services (CMS) recommended 
initial measure development in the area of diagnostic 
accuracy for several medical specialties.11 That same 
year, the National Quality Forum (NQF) convened 
a multistakeholder expert committee that released 
a measurement framework including a set of “priori-
tized measurement areas” to inform and guide future 
work to improve diagnostic quality and safety.12

Consensus is lacking and challenges persist about 
defining the terms associated with diagnostic er-
ror.7,8,10,13 The term diagnosis can relate to the 
process or to the outcome of the process1,13 and 
researchers agree to disagree on whether various 
types of occurrences should be labeled as diagnos-
tic errors.10,13-15 Some people do not think a diagnos-
tic error has occurred unless a clear error in assign-
ing the correct diagnosis to the patient’s condition 
was the proximate cause of harm or death, even 
when the occurrence arose from a problem during 
the diagnostic process.8,16 For example, a delayed 
diagnosis caused by a laboratory result that was not 
communicated to the ordering physician may be 
viewed by some as a diagnostic error and by others 
as a communication error. 

The many paradigms of diagnosis—such as severity, 
complication, and recurrence15—depend on the ex-
pertise of, and interactions between, various mem-
bers of the diagnostic team and the larger socio-
technical healthcare system.17

Our objectives for this study were to use a clear, 
structured approach to mitigate the challenges as-
sociated with measuring and defining diagnostic er-
ror and to classify and analyze events reported by 
Pennsylvania healthcare facilities to identify priority 
areas for learning and improvement. 

Methods
Database Query

We queried the Pennsylvania Patient Safety Report-
ing System (PA-PSRS) database* for Serious Events0 
likely to involve diagnostic error or the diagnostic pro-
cess reported from January 1, 2016, through Decem-
ber 31, 2016. Key terms were used within pertinent 
event types and subtypes of the PA-PSRS taxonomy. 

Terms included grammatical and synonymic varia-
tions of the following words: accurate, appreciate, 
detect, deterioration, diagnosis, discover, discrepan-
cy, failure, follow-up, identify, incidental, incorrect, 
interpretation, misread, notify, and retrospective. 

This query yielded 1,212 PA-PSRS reports, which 
provided the basis for our manual analysis.

Taxonomy

Initially, we attempted to create an operational defi-
nition to identify PA-PSRS reports resulting from di-
agnostic error and sort them as either diagnostic er-
rors or not. We applied definitions outlined by NAM1 
and others8,19,20 and ultimately determined the type 
and amount of information needed to satisfy crite-
ria for a single definition could not be extrapolated 
from many of the PA-PSRS reports. 

Because of challenges associated with classifying 
the PA-PSRS reports using the term diagnostic error, 
we explored approaches to classify them accord-
ing to failures in the diagnostic process as defined 
in the diagnostic error evaluation and research 
(DEER) taxonomy14,20,21 and the NAM report (e.g., 
failure in information gathering, failure to establish 
an explanation [diagnosis]).1 The DEER taxonomy 
was the best fit based on the type and amount of 
information provided in the PA-PSRS reports.

We then modified the DEER taxonomy originally de-
veloped by Schiff and colleagues in 200514 and adapt-
ed by the Pennsylvania Patient Safety Authority (“the 
Authority”) in 201021 to more completely capture the 
multidisciplinary nature of the diagnostic process 
and to allow for more precise classification of certain 
events. Modifications included the following:

 � Renaming process steps—the term physical ex-
amination became physical examination/assess-
ment, assessment became hypothesis generation, 
and follow-up became monitoring/follow-up

 � Expanding the testing process step to include 
types of testing beyond laboratory and radiol-
ogy—for instance, eye-pressure test, electro-
cardiogram

 � Adding failure points for the testing process 
related to specimen delivery problems and for 
the monitoring/follow-up process related to 
monitoring and communication

3
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 � Relocating failure points related to recog-
nizing urgency and complications from the 
former assessment process step to the moni-
toring/follow-up process step.

See Table 1 for the full modified DEER taxonomy.

Definitions and Inclusion Criteria

We each independently manually reviewed and an-
alyzed the PA-PSRS report narratives, recommen-
dations, and contributing factors to identify events 
related to diagnostic process failure. We then com-
pared our findings and resolved discrepancies 
through joint analysis and consensus. Subject mat-
ter medical experts were consulted as necessary.

We created term definitions and inclusion criteria as 
follows:

 � Diagnostic process failure—a process step and 
failure point from the modified DEER taxono-
my must be identified. A diagnostic process 
failure can occur without definitive informa-
tion about the accuracy or timeliness of the 
diagnosis itself. 

 � Unable to determine—the PA-PSRS report may 
relate to the diagnostic process but there is 
insufficient information to determine that a 
diagnostic process failure occurred or the pro-
cess step during which it likely occurred.

 � Not a diagnostic process failure—the PA-PSRS 
report does not relate to the diagnostic pro-
cess, no diagnostic process failure is identi-
fiable, or it relates to a different event type 
altogether. The information provided in the 
PA-PSRS report does not meet the term defini-
tion/inclusion criteria for “diagnostic process 
failure” or “unable to determine.”

Event Classification and Analysis

After identifying diagnostic process failure events, 
we reviewed narratives and other free-text fields to 
classify the events, determine the medical condi-
tions involved, and identify events in which patients 
may have contributed to the process failure. 

We classified each event in accordance with the modi-
fied DEER taxonomy based on the step in the diagnos-
tic process during which it occurred (“process step”) 
and specific failure that occurred during the process 
step (“failure point”). Although many events involved 
more than one process step or failure point, at times it 
was challenging to differentiate them from one anoth-
er, and researchers have questioned whether there is 
value in doing so.20 For that reason, we identified only 
the most critical failure point for each event. 

We also analyzed the events based on data in dis-
crete fields such as harm score22 and care area. We 
combined like care areas into categories; for example, 

ambulatory surgery, hospital operating rooms, and 
procedural areas like interventional radiology and 
invasive cardiology were combined into a surgical/
procedural care area category.

Results 

Of the 1,212 PA-PSRS reports analyzed, 138 (11.4%) 
events met the inclusion criteria and were defined 
as “diagnostic process failure” events (“events”). A 
determination could not be made for 20 (1.7%) of 
the reports, which were defined as “unable to deter-
mine.” The remaining 1,054 (87.0%) were excluded 
and defined as “not a diagnostic process failure.” 

Process Step and Failure Point 

(Modified DEER Taxonomy)

More than two-thirds of the events (68.1%; n = 94 
of 138) involved failures in the testing process. Of 
the 11 failure points under testing, misread and 
misinterpreted tests accounted for about one-third 
(33.0%; n = 31 of 94) of the events.

The monitoring/follow-up process step accounted 
for 13.0% (n = 18 of 138) of all events, with failures 
or delays in recognizing urgency or complications 
being identified most frequently (33.3%, n = 6 of 18).

Figure 1 shows the percentage of diagnostic pro-
cess failure events by process step, along with the 
percentage of testing process events by failure point. 

Table 2 includes examples of event narratives from 
each of the seven process steps.

Harm Score 

Harm scores were identified by healthcare facili-
ties at the time of reporting. The majority of events 
involved temporary harm: harm scores E and F ac-
counted for 73.2% (n = 101 of 138) of all events 
(Table 3). Events that contributed to or resulted in 
death accounted for 10.9% (n = 15).

Although failures in the monitoring/follow-up pro-
cess accounted for just 13.0% (n = 18 of 138) of 
all events, this step represented nearly half of all 
events that resulted in death (46.7%; n = 7 of 15). 

Care Area

Care areas designated by reporting healthcare facil-
ities were aggregated (Figure 2). The top two care 
areas identified in the events were surgical/proce-
dural (21.0%, n = 29 of 138) and emergency de-
partment (ED; 16.7%, n = 23). Reports from discrete 
outpatient clinics and physician practices comprised 
5.8% (n = 8) of all events; only practices and clinics 
under a hospital license are mandated to report into 
PA-PSRS. For context, of all PA-PSRS Serious Events 
reported during calendar year 2016, 2% (n = 152 of 
7,548) were from outpatient clinics and physician 
practices. (continued on page 9)



Table 1. Modified DEER Taxonomy*

*Source: Adapted from Schiff GD, Kim S, Abrams R, Cosby K, Lambert B, Elstein AS, Hasler S, Krosnjar N, Odwazny R, Wisniewski MF, McNutt RA. Diagnosing 
diagnosis errors: lessons from a multi-institutional collaborative project. In: Henriksen K, Battles JB, Marks ES, et al, editor(s). Advances in patient safety: from 
research to implementation. Vol. 2, concepts and methodology. Rockville (MD): Agency for Healthcare Research and Quality; 2005 Feb. p. 255-78. 

Reprinted and modified with permission from Gordon Schiff, M.D.

DIAGNOSTIC 
PROCESS STEP

FAILURE POINT

1. Access/ 
Presentation

A. Failure or delay in patient seeking care

B. Failure or denial of access to care

2. History

A. Failure or delay in providing or eliciting a piece of history data

B. Inaccurate or misinterpreted piece of history data

C. Suboptimal weighing of a piece of history data

D. Failure or delay in acting on or following-up on a piece of history data

3. Physical 
Examination/ 
Assessment

A. Failure to perform a physical examination or assessment

B. Inaccurate or missed physical examination or assessment finding

C. Suboptimal weighing of a physical examination or assessment finding

D. Failure or delay in acting on or following-up on a physical examination or assessment finding

4. Testing 
(Laboratory/ 
Radiology/  
Other)

A. Failure or delay in ordering needed test(s)

B. Failure or delay in performing needed test(s)

C. Suboptimal test sequencing

D. Wrong test(s) ordered

E. Test(s) ordered the wrong way

F. Identification failure (e.g., sample mix-up, mislabeled specimen, or test performed on 
the wrong patient)

G. Technical or processing error (equipment problem, poor processing of specimen/test, or 
skill issue)

H. Specimen delivery problem (e.g., specimen never sent, delayed delivery, or lost specimen)

I. Misread or misinterpreted test(s)

J. Failure or delay in transmitting or communicating test result to healthcare provider

K. Failure or delay in acting on or following-up on test result (including results not 
communicated to the patient)

5. Hypothesis 
Generation

A. Failure or delay in considering correct diagnosis

B. Suboptimal weighing or prioritizing 

C. Too much weight given to lower probability or priority diagnosis

6. Referral/   
Consultation

A. Failure or delay in ordering a referral or consult

B. Failure or delay in obtaining or scheduling an ordered referral or consult

C. Failure or delay in communicating consultation findings

7. Monitoring/       
Follow-Up

A. Failure or delay in monitoring (e.g., failure to routinely check vital signs, failure to apply 
monitor, technical issue)

B. Inaccurate or missed physiologic monitoring finding (e.g., misinterpreted fetal monitor strip)

C. Failure or delay in recognizing urgency of condition or complication

D. Failure or delay in communicating findings among healthcare team members

E. Failure to refer the patient to appropriate setting or for appropriate monitoring

F. Failure or delay in timely following-up with or rechecking the patient
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Note: Serious Events reported through the 
Pennsylvania Patient Safety Reporting System, 
January 1, 2016, through December 31, 2016.

Figure 1. Percentage of Diagnostic Process Failure Events by Process Step (N = 138) 
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Table 2. Pennsylvania Patient Safety Reporting System Event Narrative Examples0

Six weeks after knee surgery, patient complained of leg pain. Patient was instructed to go to the ED [emer-
gency department] immediately. The patient expired after arriving at the ED a few days later.*

Patient underwent a D&C [dilation and curettage] and ablation. Patient had continued bleeding after-
wards, which was treated with medication and she was discharged. Later that day, patient called due to 
continued bleeding and was instructed to return to the hospital. She did not return but called again the 
next day due to worsening bleeding and clots. Patient was again instructed to return to the hospital. Pa-
tient was subsequently diagnosed with a significant laceration requiring closure.*

Patient became diaphoretic and ashen during a procedure under local anesthesia. In the recovery area, she 
developed nausea and then vomited and became bradycardic. Upon further questioning, she conceded to 
not disclosing several days of shoulder and arm pain before the procedure. Patient was transferred to the 
ED for further evaluation.*

Post procedure, the patient complained of increased abdominal pain. Patient’s temperature was slightly elevat-
ed. Patient conceded having the pain before the procedure but not informing the provider. Provider ordered a 
CT [computed tomography] scan, the results of which [differed from] what was seen during the procedure. 
Because of continuing symptoms, the patient was admitted for further treatment.*

A bronchoscopy specimen was collected during a surgical procedure and sent to the lab. Two months 
later, when the patient called for the results, it was discovered that the order for testing had not been 
entered. The patient had to have a repeat procedure.

Patient underwent a chest x-ray in the ED, which revealed a 4 cm lung nodule. A CT was recommended, but 
follow-up did not occur at the time. One year later, the patient underwent a chest CT, which revealed the 
same lung mass. Subsequent testing confirmed metastatic squamous cell carcinoma.

Patient returned for follow-up appointment one week after medication abortion. US [ultrasound] was per-
formed and interpreted by provider as [no evidence of pregnancy]. Patient returned 7 weeks later due to 
symptoms of ongoing pregnancy. US showed pregnancy of 16 weeks gestation.

The morning after lobectomy procedure, patient was transferred to ICU [intensive care unit] due to short-
ness of breath. Provider ordered serial cardiac enzymes [blood tests]. Troponin result was positive, but 
provider was not notified for 5 hours. Once notified, provider ordered an EKG [electrocardiogram] as rou-
tine and not stat. Repeat troponin results continued to show elevated levels with each draw. EKG was not 
performed until the next day and showed ST-segment elevation [in the heart rhythm]. Patient immediately 
sent to cardiac cath lab for intervention.

Patient was seen in ophthalmology clinic after cataract surgery. Right eye pressure was [much higher 
than normal]. Patient not scheduled to return until one year later. Patient returned in 10 months due to 
decreased vision in right eye. Eye pressure [continued to be elevated]. Patient’s worsening vision resulted 
from undiagnosed glaucoma.

Family member relayed patient’s complaints of pain in the arm and leg to the provider. Provider told family 
member there was no need to examine the arm or leg. Two days later, family member informed a different 
provider about the patient’s continued complaints. Patient was examined and x-rays were ordered showing 
fractures and DVTs [deep vein thromboses].

Patient was admitted to the medical unit from the ED with a diagnosis of UTI [urinary tract infection]. Staff 
on the medical unit immediately noticed significant facial droop and flaccid limbs on the right. Patient’s 
wife said that’s why she brought him to the hospital. A stat [urgent] CT was ordered and patient was trans-
ferred for further treatment.

Access/ 
Presentation

History

Testing

Physical Exam/ 
Assessment







Process Step Event Narrative0



Note: Data reported through the Pennsylvania Patient Safety Reporting System from January 1, 2016, through December 31, 2016 
0The details of the Pennsylvania Patient Safety Reporting System event narratives have been modified to preserve confidentiality.
*Patient contributed to the event (e.g., patient did not disclose health information to the provider).

Teenage male presented to the ED with complaints of left lower pelvic pain and vomiting. Patient was diag-
nosed with a groin sprain and discharged. Patient went to his PCP [primary care physician] the next day due 
to continued pain. PCP ordered a testicular US which showed torsion of the left testicle with no blood flow. 
Patient was admitted to the hospital and underwent surgery to remove the left testicle.

Patient presented to ED with complaints of chest pain, hypertension, and sweats. Cardiac indicators were 
negative for MI [myocardial infarction] and patient was admitted for monitoring and non-urgent cardiac 
work-up. Patient continued to complain of chest pain and developed lower abdominal pain. Patient’s condi-
tion deteriorated, he went into cardiac arrest, and resuscitation attempts failed. Autopsy revealed thoracic 
aortic dissection.

Patient’s death was the result of a delayed surgical consult resulting in a delayed diagnosis.

The patient experienced bradycardia leading to cardiac arrest requiring intubation and a round of meds. Prior 
to this event, the patient showed signs of hypoxia, which were not recognized. Upon investigation it was dis-
covered that staff were unaware the monitors could be adjusted in order to see tracings from multiple rooms.

The patient returned from [radiology] after having a thrombectomy and was noted to be weaker and unable 
to move without significant assistance from staff. House staff was notified. Overnight, the patient report-
ed she was unable to move her extremities on one side. This continued to worsen but the nurse did not 
report these findings to the provider. In the morning, the patient was found to have experienced an acute 
neurological event with hemi-paresis.

Patient taken to ED via EMS [emergency medical services] due to complaints of diarrhea and fever. Upon 
arrival to the ED, triage nurse performed EKG which was negative for STEMI [ST-segment elevation myo-
cardial infarction] and sent patient to the waiting room. Later, another triage nurse called for patient on 
two occasions and presumed he eloped due to lack of response. Several hours later patient was found 
unresponsive in the waiting room and resuscitation efforts were unsuccessful.

Patient was taken off monitor, assisted to the BR [bathroom], and [left alone in BR without monitoring]. When staff 
returned to check on patient, she was unresponsive. Resuscitation efforts were unsuccessful.

Patient suffered multi-organ system failure and subsequent death due to hours of low perfusion state fol-
lowing a complex heart surgery. Investigation revealed lack of communication between healthcare team 
members about patient’s declining condition.

Maternal and fetal heart rate tracings were confused. Once this became clear, a stat C-section [cesarean 
delivery] was performed due to fetal bradycardia. Infant was transferred to NICU [neonatal intensive care 
unit] and placed on a therapeutic hypothermia protocol due to hypoxic-ischemic encephalopathy.

Patient underwent D&C due to miscarriage. Patient had recurrent pregnancy losses so provider ordered both pa-
thology and genetic analysis of products of conception. Specimens should have been sent to both departments 
but were sent only to pathology. They had already been fixed, so genetic analysis could not be performed.

Patient presented to ED due to rapid onset of confusion. Head CT was interpreted as negative and patient was 
discharged. Patient returned to the ED 2 days later due to worsening neurologic condition. A repeat head CT 
showed a stroke. Review of images from 2 days prior revealed a failure to appreciate stroke on the initial CT.

Patient had abnormal colonoscopy results requiring follow-up colonoscopy in 6 months. Follow-up colo-
noscopy was not ordered. Patient returned 3 years later and was diagnosed with metastatic colon cancer.

Preoperative biopsy results indicated adenocarcinoma of the lung, for which the patient underwent a lung 
resection. Postoperatively the final confirmed biopsy results showed no adenocarcinoma.

Testing 
(continued)
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Monitoring/ 
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Process Step Event Narrative0



Table 3. Diagnostic Process Failures in Serious Events by Harm Score (N = 138)

(continued from page 5) Failures in testing accounted 
for nearly three-quarters (72.4%, n = 21 of 29) of events 
reported from surgical/procedural areas, and more than 
half (52.2%, n = 12 of 23) reported from the ED. 

Medical Condition

Figure 3 displays events by medical condition. In 
five instances, more than one condition was identi-
fied. Cancer was identified most frequently (22.5%, 
n = 31 of 138) and, of the cancers identified, lung 
cancer predominated (22.6%, n = 7 of 31). 

The conditions classified as “other” included hypo- 
and hyperglycemia, subdural hematoma, ectopic 
pregnancy, and esophageal diverticula. Vascular 
events included stroke, myocardial infarction, and 
pulmonary embolism. Infectious disease conditions 
included sepsis, appendicitis, and meningitis. Com-
plications included those resulting from treatment 
or after a procedure, such as retained surgical items 
missed on imaging, pneumothorax, perforation, 
and retroperitoneal bleeding. Orthopedic conditions 
included fractures and dislocations. 

Failures in testing accounted for 100% (n = 31 of 31) 
of the events related to cancer. Seven of the 11 fail-
ure points in the testing process step were involved 
(Figure 4). Misread or misinterpreted diagnostic 
tests accounted for 29.0% (n = 9) of the events.

Patient Involvement

We identified nine instances (6.5%  of 138 events) in 
which patients contributed to the event. For exam-
ples, refer to event narratives marked with an aster-
isk in Table 2. 

Discussion 

Using our modified version of the DEER taxonomy, 
we classified and analyzed events reported through       
PA-PSRS to identify areas of opportunity for improve-
ment and future research related to the diagnostic 
process. More than two-thirds of the events involved 

the testing process step, and surgical/procedural ar-
eas were frequently involved. Monitoring/Follow-up 
failures were found to be an area of high risk, account-
ing for nearly half of all events resulting in death.

Testing

Our finding that failures in the testing process ac-
counted for the largest proportion of events is con-
sistent with other research in the field based on 
various methodologies. For example, a survey of 
physicians showed that 44% of the cases of diagnos-
tic error involved a failure related to radiology/lab-
oratory testing.20 In addition, in a review of 10,618 
closed medical professional liability claims from 
2013 through 2017, Hanscom, Small, and Lam-
brecht found that 52% of diagnostic error claims re-
lated to diagnostic/laboratory testing steps.6 

It is unclear, based on our results, whether events 
in the category of testing contribute most often to 
diagnostic process failures or if these events are just 
more likely to be recognized and reported. The PA-
PSRS taxonomy includes specific categories for re-
porting events related to testing, which may play a 
role. In addition, testing results, as well as the tasks 
associated therewith, tend to be more discernible in 
medical records and through various sources of data 
than are failures related to many of the other diag-
nostic process steps. Regardless, many of the fail-
ure points associated with testing can be considered 
“low-hanging fruit” and ripe for improvement efforts.

Surgical/Procedural Care Area

The surgical/procedural care area was the most fre-
quent care area identified in this study. Although sur-
gical/procedural areas do not typically rise to the top 
in studies of diagnostic error across provider types, 
such as those involving medical malpractice claims,5,6 
care areas identified by reporting healthcare facilities 
do not necessarily reflect the healthcare provider or 
team “responsible.” 
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HARM SCORE PERCENTAGE NUMBER 

E—An event occurred that contributed to or resulted in temporary harm 
and required treatment or intervention.

48.6 67

F—An event occurred that contributed to or resulted in temporary harm 
and required initial or prolonged hospitalization.

24.6 34

G—An event occurred that contributed to or resulted in permanent harm. 12.3 17

H—An event occurred that resulted in a near-death event (e.g., required 
intensive care unit care or other intervention necessary to sustain life). 

3.6 5

I—An event occurred that contributed to or resulted in death. 10.9 15



Figure 2. Percentage of Diagnostic Process Failure Events by Care Area (N = 138)

Figure 3.  Number of Diagnostic Process Failure Events by Medical Condition (N = 138)

Note: Serious Events reported through the Pennsylvania Patient Safety Reporting System (PA-PSRS), January 1, 2016, through December 31, 2016; only 
practices and clinics under a hospital license are mandated to report into PA-PSRS.

Note: Serious Events reported through the Pennsylvania Patient Safety Reporting System, January 1, 2016, through December 31, 2016; the conditions 
total more than the 138 diagnostic process failure events because some events described more than one condition.

* Includes hypo- and hyperglycemia, subdural hematoma, ectopic pregnancy, and esophageal diverticula

† Includes retained surgical items missed on imaging, pneumothorax, perforation, and retroperitoneal bleeding
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For example, for specimen delivery problems originat-
ing from surgical/procedural areas, some healthcare 
facilities listed the location as operating room, while 
others selected the laboratory. Moreover, the surgical/
procedural care area in our study includes events from 
hospitals and ambulatory surgical facilities, which like-
ly contributed to this care area predominating. 

Within the surgical/procedural care area, failures 
in the testing process step were most common. Be-
cause so many tests originate in surgical/procedural 
areas, testing processes and teamwork within these 
areas and across other departments and disciplines 
are vital to improving the diagnostic process and 
may be a great place to begin improvement work. 

Monitoring/Follow-Up

Although every step in the diagnostic process de-
pends on contributions from the entire diagnostic 
team—including nurses, technologists, respiratory 
therapists, social workers, and others1,23-26—these 
contributions are most visible during the testing 
and monitoring/follow-up process steps. We have al-
ready identified opportunities for improvement work 
related to testing; given that more than one-third of 
the events classified as failures in the category mon-
itoring/follow-up resulted in patient death, this area 
may warrant further attention as well. 

We chose to use the term monitoring/follow-up for 
clarity, although the contributions made by health-

care team members during this step of the process 
go well beyond monitoring. Traditionally, reference 
to a diagnostic error meant there was a mistake in 
identifying the primary cause of a patient’s signs 
and symptoms; in other words, an inaccurate or de-
layed diagnosis of a new condition. However, espe-
cially in acute care settings, complications can arise 
from treatment or after a procedure for the original 
problem, or a separate clinical issue can present 
during the course of care.14 The entire healthcare 
team must be vigilant about monitoring the patient, 
recognizing and communicating changes in a timely 
manner, and following up as appropriate.27 

Patient Involvement

Patients also play a role as key members of the di-
agnostic team.1,23,25,28 Although the patient does not 
bear sole responsibility for a successful diagnostic 
process, during certain process steps, the patient’s 
participation is vital. In our study, we identified nine 
events in which the patient contributed to the pro-
cess failure, the majority of which involved the pro-
cess steps of access/presentation or history. 

Hypothesis Generation

The process step hypothesis generation accounted for 
9% of the events in our study. Although not a direct 
comparison in terms of methodology or definitions, 
studies based on data from medical record reviews 
and provider interviews,19 malpractice claims,6 and 
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Figure 4.   Number of Cancer-Related Events by Testing Process Failure Point (N = 31)

Note: Serious Events reported through the Pennsylvania Patient Safety Reporting System, January 1, 2016, through December 31, 2016.  
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RESOURCE DESCRIPTION

Diagnostic Team

The new diagnostic team25 This article discusses an expanded diagnostic team—including nurses and allied health 
professionals, as well as the patient—that supports the diagnostic process.

Patient involvement strategies for 
diagnostic error mitigation28

This article contains a list of patient tactics for preventing and detecting diagnostic errors, 
including telling your story well, being an informed patient, and ensuring follow-up on 
testing. The authors encourage patients to report diagnostic error.

Nurses in diagnostic error prevention26

This article defines a framework for nursing engagement in the diagnostic process and 
includes an approach to addressing barriers to nurses participating as full members of the 
diagnostic team.

Patient’s toolkit for diagnosis32 This toolkit helps patients prepare for a visit with their healthcare provider by providing a 
format with prompts for telling their story clearly.

Testing

Lost surgical specimens, lost 
opportunities33

This article presents risk reduction strategies, including specimen retrieval, reducing 
reliance on memory, and chain of custody.

In vitro hemolysis: delays may pose 
safety issues34

This article presents risk reduction strategies including timely and accurate testing 
processes such as phlebotomy site selection and analysis of adverse events.

Health IT and laboratory testing35

This article presents risk reduction strategies including assembling a multidisciplinary team 
to evaluate and improve the total testing process, simplifying test names in order menus, 
monitoring the display of results, and establishing a communication plan for incomplete 
specimens, cancelled specimens, and amended results.

Hypothesis Generation

Diagnostic reasoning toolkit36 This toolkit shares resources as an introduction to clinical reasoning.

Monitoring/Follow-up

Alarm interventions during medical 
telemetry monitoring: a failure mode 
and effects analysis37

This is a comprehensive failure mode and effects analysis on telemetry monitoring, with 
detailed mitigation strategies about alarm management.

Connecting remote cardiac monitoring 
issues with care areas38

This article presents risk reduction strategies to enhance communication about remote 
cardiac monitoring of patients in noncritical care areas.

Physiologic alarm management39 This article identifies potential contributing factors to patient deaths associated with 
physiologic alarm monitoring and includes mitigation strategies.

Managing patient access and flow in 
the ED to improve patient safety40

This article includes strategies to increase patient safety and improve quality during the 
emergency department (ED) visit from point of arrival through diagnostic evaluation.

Patient flow in the ED ̶ diagnostic 
evaluation through disposition decision41

This article includes general principles to enhance patient safety related to the diagnostic 
process in the ED setting. 

Patient flow in the ED ̶ disposition 
through departure42

This article includes strategies to enhance patient safety related to monitoring, 
communication, and a reference from the Agency for Healthcare Research and Quality on a 
feedback mechanism about a patient’s ED diagnosis versus final diagnosis.

Warming blankets and patient harm43 This article includes strategies to enhance patient monitoring practices while using 
warming devices.

Early warning systems: the next level 
of rapid response44

This article describes the use of an early warning system, based on physiologic signals, to 
assist staff in recognizing high-risk patients before they deteriorate.

Failure to rescue and nursing 
surveillance45

This article defines and outlines nursing surveillance as a strategy to prevent the inability to 
save a patient’s life when he or she experiences a complication (i.e., failure to rescue).

Hospital and patient characteristics 
associated with death after surgery46

This article coins the phrase “failure to rescue” and identifies patient characteristics 
associated with adverse occurrences.

Table 4. Resources to Improve Aspects of the Diagnostic Process



voluntary reports from ED physicians29 appear to re-
flect a much higher proportion of occurrences involv-
ing this process. However, it is challenging to distin-
guish the cognitive aspects of hypothesis generation 
from not only the cognitive aspects involved in other 
steps of the process, but from all of the organization-
al, environmental, and other work-system factors that 
might have impacted cognition at the time.

Although these findings represent a lower-than-ex-
pected rate of reporting for events involving hypoth-
esis generation, we cannot be sure whether a lack 
of reporting by physicians contributed, because PA-
PSRS reports do not capture the role of the reporter. 
However, some experts in the field have recognized 
insufficient incident reporting by physicians7 and 
emphasize that physician reports of diagnostic er-
rors can call attention to occurrences that may oth-
erwise go unidentified.30 

Improvement Opportunities

Clearly, there is no shortage of opportunities to 
improve the diagnostic process. We have identified 
some priority areas of focus based on data collect-
ed across Pennsylvania, and healthcare facilities can 
use the modified DEER taxonomy locally to identify 
trends, set priorities, and create improvement strat-
egies. Sources of information that can serve as a 
starting point for identifying occurrences to classify 
include incident reports, employee and patient sur-
veys, patient and family complaints and grievances, 
medical record reviews, morbidity and mortality and 
peer reviews, malpractice claims, insurance claims, 
and clinical surveillance. These sources are comple-
mentary and can be combined for the most com-
plete understanding.1,10,31

In addition, Table 4 lists a number of resources that 
may help to address some of the process issues 
identified in this study.

Limitations
This analysis is based on facility-reported Serious 
Events and does not quantify diagnostic error in 
Pennsylvania. Despite mandatory reporting laws,18 

the data are subject to the limitations of self-report-
ing and the complexities of the reporting system. 
The Authority’s findings might have differed had 
the analysis included Incidents.*

There is no explicit taxonomy available in PA-PSRS 
for reporting diagnostic errors or diagnostic process 
failures. PA-PSRS reports were analyzed based on in-
formation in the free-text narratives and structured 
fields. Reports were neither discussed with associat-
ed caregivers nor correlated with medical records. 

Conclusion
Although the diagnostic process is extensive and com-
plex, this study provides key insights and areas worth 

exploring further. While the Authority has access to a 
breadth of valuable data from PA-PSRS events report-
ed by healthcare facilities across the Commonwealth, 
hospitals and health systems have much deeper and 
richer sources of data related to each unique event. 
Using the modified DEER taxonomy as a starting point, 
the Authority, along with healthcare facility leaders, 
healthcare providers, and all interested stakeholders, 
can work together to create an effective and reliable 
system for measuring events involving diagnostic pro-
cess failures, thus strengthening our ability to recog-
nize patterns and prioritize areas of opportunity for 
learning and improvement both at the facility level and 
broadly across Pennsylvania and beyond. 
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Review/ 
Analysis

Abstract: Laboratory testing plays an important role in the diagnostic process; thus, timely and accurate 
laboratory testing processes are essential to delivering safe patient care. Health information technology 
(health IT) has been introduced as a mechanism to reduce error and improve efficiency throughout the 
laboratory testing process. Yet, health IT was indicated as a contributing factor to laboratory-test problems 
in 775 evaluable events reported January 2016 through December 2017 through the Pennsylvania Patient 
Safety Reporting System. The pre-pre analytical phase, involving test ordering, drawing, and transportation 
to the laboratory, accounted for the largest number of events. Problems due to incorrect human data entry 
(i.e., wrong input) and incorrect machine output or display of data (i.e., output/display error) were most com-
mon. Risk reduction strategies include assembling a multidisciplinary team to evaluate and improve the total 
testing process, simplifying test names in order menus, monitoring the display of results, and establishing 
a communication plan for incomplete specimens, canceled specimens, and amended results. Pa Patient Saf 
Advis 2018 Oct 31;15[Suppl 1]:16-24.

Laboratory results are an integral part of decision 
making during the diagnostic process. Health infor-
mation technology (health IT) has been introduced 
throughout the laboratory testing process to improve 
the accuracy and efficiency of tasks once reliant on 
paper, manual effort, phone calls, and couriers. 

Health IT has transformed the laboratory test process, 
from ordering and collection of tests through the com-
munication and interpretation of results. As the role 

of health IT in the laboratory testing process has ad-
vanced, so too has the possibility for patient safety to 
be compromised in new and unexpected ways.1

The introduction of health IT throughout the labora-
tory testing process has complemented an evolving 
appreciation of the complex, interrelated process-
es that extend beyond the walls of the laboratory. 
Regulatory guidelines, patient safety priorities, and 
a focus on patient-centered care have supported 
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Table 1. Location and Phases of Laboratory Testing

this broader, systems approach to evaluating and 
improving patient care.2-4 

Recognizing the importance of studying the effects of 
health IT on patient safety and the diagnostic process, 
this analysis evaluates reports that associated health 
IT with laboratory test problems submitted by Penn-
sylvania healthcare facilities over a two-year period.

Methods 

Pennsylvania Patient Safety Authority analysts que-
ried the Pennsylvania Patient Safety Reporting 
System (PA-PSRS) for events submitted from January 1, 
2016, through December 31, 2017, that were submit-
ted under the event subtype “laboratory test problem” 
and indicated health IT was a contributing factor.*

Analysts manually reviewed all reports and catego-
rized the phase of laboratory testing and health IT 
problems. The phase of laboratory testing was cat-
egorized using the five phases of laboratory testing 
described by Plebani.2 The steps within each phase 
are outlined in Table 1. 

The health IT problems described in event narra-
tives were categorized using a health IT–specific 
taxonomy developed by Magrabi and co-authors.5 
This taxonomy classifies problems as being human- 
or machine-related, and occurring at the point of 
data input, transfer, output, or at a broader general 
technical level (Figure 1). When specifically report-
ed in the event narrative, contributing factors from 
the Magrabi taxonomy were also applied. A single 
event could be tagged with multiple categories from 
the Magrabi taxonomy. Reports were excluded from 
the analysis based on the following criteria: descrip-
tion of a non-laboratory diagnostic test problem, 
insufficient detail to categorize the phase of labora-
tory testing, or insufficient detail to categorize the 
health IT problem.

After categorizing all evaluable reports using adap-
tations of both the Plebani and Magrabi taxonomies, 
the events were analyzed by reported harm score, 
phase of the laboratory testing process, and health 
IT problem. Analysts conducted a review of the liter-
ature to ascertain background on laboratory testing 
errors, the role of health IT in laboratory testing, 
and strategies to reduce risk.

Results 

The query identified 864 reports, of which 6 de-
scribed non-laboratory test problems, and 83 had 
insufficient detail to categorize the phase of testing 
or health IT problem. The remaining 775 evaluable 
events are described below.

Harm Score

More than 99% of events were reported as Inci-
dents (Figure 2). The most common harm score in 
all phases of the laboratory testing process was C 
(i.e., event reached the individual but did not cause 
harm and did not require increased monitoring).7 

Three events resulted in patient harm (i.e., Serious 
Events): one pre-analytical event involved a test or-
dered but not performed, one analytical event in-
volved wrong results, and one post-analytical event 
involved wrong results. The pre-analytical event, in 
which an ordered test was not performed, was asso-
ciated with the patient’s death (i.e., harm score I). 

Laboratory Testing Phase

Based on the Plebani taxonomy addressing the phases 
of laboratory testing,2 the pre-pre analytical phase was 
associated with the largest number of events involving 
laboratory test problems. The analytical phase was as-
sociated with the fewest (Figure 3). 

Health IT Problems

Based on the Magrabi taxonomy addressing health 
IT defects,5 review of the 775 PA-PSRS events iden-
tified 917 problems (Table 2). Human-computer in-
teractions were involved in more than half (54.7%) 

*Note: The question, “Did health IT cause or contribute to this event?” 
was added to the PA-PSRS database in April 2015.6

Source: Plebani M. Errors in clinical laboratories or errors in laboratory medicine? Clin Chem Lab Med. 2006;44(6):750-9. Also available: http://dx.doi.
org/10.1515/CCLM.2006.123. PMID: 16729864.

Outside the laboratory Within the laboratory Outside the laboratory

Pre-pre analytical Pre-analytical Analytical Post-analytical Post-post analytical

�Test request
�Patient and specimen 
identification
�Blood drawing
�Sample collection and 
handling
�Transportation of 
sample to laboratory

�Log-in
�Centrifugation
�Aliquotting
�Pipetting
�Dilution
�Sorting specimens 
into batches

�Sample analysis �Verification of results
�Entry of results into 
the laboratory 
information system
�Communicating 
results to clinician 
(written or oral)

�Clinician receives, 
reads, and interprets 
results
�Clinician makes 
decisions based on 
results



Figure 1. Magrabi Classification of Reports Related to Health Information Technology

Figure 2. Reported Health Information Technology Events by Harm Score (N = 775)

Note: Revised classification for health information technology problems (new categories for software issues are underlined).

Reproduced with permission from BMJ Publishing Group Ltd. From Magrabi F, Ong MS, Runciman W, Coiera E. Using FDA reports to inform a classifi-
cation for health information technology safety problems. J Am Med Inform Assoc. 2012 Jan-Feb;19(1):45-53. PMID: 21903979

Note: As reported to the Pennsylvania Patient Safety Authority, January 2016 through December 2017.
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Figure 3. Reported Health Information Technology Events by Phase of Laboratory Testing (N = 775)

of categories assigned; the remaining 45.3% were 
machine-related. Problems involving information in-
put were most common (46.5%; n = 426 of 917), 
with 72.3% occurring during the pre-pre analytical 
phase (n = 308 of 426). Problems involving infor-
mation output were the next most common (34.8%;      
n = 319 of 917). 

At a more granular level, the most common event 
report categories assigned were problems due to 
wrong input, output/display error, system interface 
issues, and (humans) didn’t do (Table 2).

Wrong Input

Problems related to wrong input were identified in 
the largest number of event reports (32.0%; n = 293 
of 917), with 73.4% occurring in the pre-pre analyti-
cal phase (n = 215 of 293). Wrong input problems in 
the post-analytical phase were the next most com-
mon (18.8%; n = 55 of 293). Wrong inputs during 
test ordering and resulting were both mechanical 
(e.g., typing errors, wrong drop-down menu selec-
tion) and cognitive in nature (e.g., acting upon in-
correct information, misinterpreting information). 

Examples of event reports categorized as wrong in-
puts in the pre-pre analytical phase are as follows:*

Incorrect provider was entered into the electronic 
orders system as ordering provider. Surgical report 
was sent to wrong provider.

Blood culture submitted. Source listed on requisi-
tion was “Arterial Catheter, Blood.” Per collector, 
source was actually “Umbilical Artery.” Sample was 
reordered with corrected source and processed.

An urgent urinalysis was ordered by the phy-
sician. The order entry indicated the specimen 
was already collected. The specimen had not 
already been collected and should have been 
entered as pending to activate a collection 
workflow. Followed up with physician regarding 
correct order entry. 

Specimen collection status was set to “unit collect.” 
Patient did not have a central device that would 
permit a unit collection. Nurse changed the col-
lection status to “lab collect.”

Examples of event reports categorized as wrong in-
puts in the post-analytical phase are as follows:

When entering manual differential results into 
the LIS [laboratory information system], tech 
accidentally inverted two results.

Test was negative but tech entered result as positive.

Output/Display Error

Data output/display errors were identified in the sec-
ond largest number of event reports (19.7%; n = 181 
of 917). More than half of these errors occurred in 
the pre-pre analytical phase (55.2%; n = 100 of 181) 
and a third occurred in the post-analytical phase 
(32.6%; n = 59 of 181). The types of technology in-
volved in output/display errors included electronic 
health records (EHR), laboratory information sys-
tems (LISs), printers, and mobile applications. 

*The details of the PA-PSRS event narratives in this article have been mod-
ified to preserve confidentiality.

Note: As reported to the Pennsylvania Patient Safety Authority,  January 2016 through December 2017.
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Table 2. Application of the Magrabi and Plebani Taxonomies to Evaluable Reports (N = 775*)
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□ Machine-related

Number of Reports

Plebani Taxonomy

P
re

-p
re

 
a
n

a
ly

ti
ca

l

P
re

-
a
n

a
ly

ti
ca

l

A
n

a
ly

ti
ca

l

P
o

st
-

a
n

a
ly

ti
ca

l

P
o

st
-p

o
st

 
a
n

a
ly

ti
ca

l

T
o

ta
l

Information input 
problem 
(n = 426)

1.1 Data capture down or unavailable 11 0 1 4 0 16

1.2.1 Wrong input 215 20 1 55 2 293

1.2.2 Missing data 29 3 0 2 0 34

1.2.3 Didn’t do 44 10 0 6 3 63

1.2.4 Fail to alert 9 6 0 5 0 20

Information transfer 
problem (n = 71)

2.1 Network down or slow 1 1 0 0 0 2

2.2 System interface issues 23 21 0 24 1 69

Information output 
problem (n = 319)

3.1 Output device down or unavailable 27 2 0 0 0 29

3.2 Record unavailable 0 0 0 0 0 0

3.3 Output/display error 100 15 4 59 3 181

3.4.1 Wrong record retrieved 22 3 0 1 0 26

3.4.2 Missing data 11 0 0 0 0 11

3.4.3 Didn’t look 30 0 0 1 2 33

3.4.4 Not alerted 29 7 0 2 1 39

General technical 
(n = 79)

4.1 Computer system down or too slow 12 3 2 3 1 21

4.2 Access problem 5 0 0 0 0 5

4.3 Software unavailable 0 0 0 0 0 0

4.4.1 Software issue—functionality 13 1 0 3 0 17

4.4.2 Software issue—system configuration 24 5 0 3 0 32

4.4.3 Software issue—device interface 0 0 0 0 0 0

4.4.4 Software issue—network configuration 0 0 0 0 0 0

4.5 Data loss 2 0 0 1 1 4

Contributing factor 
(n = 22)

5.1 Contributing factor—staffing/training 15 3 0 2 0 20

5.2.1 Contributing factor, cognitive load—interruption 0 1 0 0 0 1

5.2.1 Contributing factor, cognitive load—multitasking 1 0 0 0 0 1

5.3.1 Contributing factor, fail to carry out duty—fail to log off 0 0 0 0 0 0

Total 623 101 8 171 14 917

19

20

Source: Magrabi F, Ong MS, Runciman W, Coiera E. Using FDA reports to inform a classification for health information technology safety problems. J 
Am Med Inform Assoc. 2012 Jan-Feb;19(1):45-53. PMID: 21903979.

Source: Plebani M. Errors in clinical laboratories or errors in laboratory medicine? Clin Chem Lab Med. 2006;44(6):750-9. Also available: http://dx.doi.
org/10.1515/CCLM.2006.123. PMID: 16729864.

*Event report categories total more than the 775 PA-PSRS reports due to some events describing more than one health IT problem.



Examples of event reports categorized as data out-
put/display errors in the pre-pre analytical phase 
are as follows:

Specimen sent to lab with incomplete patient 
information due to printer malfunction - cut off 
patient data. 

STAT CBC [complete blood count] ordered by 
physician in computer. When nurse went in to review 
orders, the order was erroneously displayed as Rou-
tine. Help desk ticket entered to correct computer 
programming. 

In the post-analytical phase, rule-based computer in-
terventions such as autoverification and result flags 
were linked to output/display errors. Examples of 
such event reports are as follows:

Patient’s blood cultures were positive. Result was 
not flagged in red font color in EHR.

BHCG [beta-human chorionic gonadotropin] 
result autoverified prior to autodilution.

System Interface Issues

System interface issues were identified in the third larg-
est number of event reports (7.5%; n = 69 of 917), with 
all but one occurring in pre-pre analytical, pre-analyti-
cal, and post-analytical phases. Described as informa-
tion that did not “cross over” or could not be “seen,” 
such problems required additional communication be-
tween clinicians and the laboratory to resolve.

An example of an event report categorized as a sys-
tem interface issue in the pre-pre analytical phase is 
as follows:

Order for potassium lab entered. Nurse called 
phlebotomy who stated that the order was not 
transferred to them.

An example of an event report categorized as a system 
interface issue in the pre-analytical phase is as follows:

Urinalysis ordered, collected, and sent to Laboratory. 
Per the Laboratory, the order could not be seen 
and thus the sample was not processed.

An example of an event report tagged as a system in-
terface issue in the post-analytical phase is as follows:

Result did not transfer from lab system to clinical 
system in physician office.

Didn’t Do

Failure to update information (i.e., didn’t do) was 
the fourth most common category applied to event 
reports (6.9%; n = 63 of 917), with 69.8% occurring 
in the pre-pre analytical phase (n = 44 of 63). Exam-
ples of didn’t do problems included orders not being 
released (e.g., a standing order that was not clicked 
off for completion), tests not being marked as col-
lected, and orders not being discontinued. Five of 

these events involved default values in laboratory 
test orders not being updated to reflect the intend-
ed test, collection date, or collection frequency. 

General Technical

Although not among the most common categories 
applied to event reports, the latent patient safety 
risks associated with new software functionality 
and system configurations make examination of the 
general technical category important.5 Collectively, 
general technical problems accounted for 8.6% of all 
categories applied to reports (n = 79 of 917). 

Problems involving software issues, particularly sys-
tem configuration and functionality, were the most 
common, followed by computer systems being 
down or too slow. Examples of system configura-
tion problems include duplicate order rules misfir-
ing, incorrect test order menus, and incorrect ref-
erence ranges. Examples of functionality problems 
include the laboratory being unable to see all fields 
of laboratory test orders, nonfunctional forms, and 
incomplete labs ordered in the emergency depart-
ment being unable to cross over to the inpatient 
record. Eighteen events described problems during 
computer system downtime such as specimen label-
ing errors and labs not being drawn or processed.

Discussion 

The majority of event reports that associated health 
IT with laboratory test problems involved process-
es occurring before the specimen reached the lab-
oratory. Problems due to wrong inputs and output/
display errors were most common. While fewer than 
1% of events resulted in patient harm, every event 
in this analysis had the potential to affect patients 
and staff in the form of inconvenience, rework, and 
delay or inaccuracy in the diagnostic process. 

The Total Testing Process

Laboratory leaders have historically been on the 
forefront of quality control and quality assurance 
efforts, typically focusing on processes within the 
laboratory to improve efficiency, accuracy, and turn-
around.2,3 An expanded definition of laboratory er-
rors that encompasses the continuum of process-
es, beginning with order placement and extending 
through communication of results, has been sup-
ported by agencies such as The Joint Commission, 
College of American Pathologists Laboratory Ac-
creditation Program, and the International Organi-
zation for Standardization.2-4,8,9

Regulatory requirements have made the monitoring 
of pre-pre analytical and post-post analytical quality 
indicators a priority for laboratory leadership.3 This 
more comprehensive, patient-centered approach in-
troduces new opportunities for improvement, along 



with governance, measurement, and perspective 
challenges that only a multidisciplinary team ap-
proach can overcome.2,3,10

The distribution of laboratory testing errors has 
been studied extensively. Variation in the defini-
tions of testing phases makes comparison difficult.3 
This analysis applied the phases of testing defined 
by Plebani to capture the transfer of information 
between locations, people, and IT systems. Filter-
ing laboratory test problems to only events involv-
ing health IT, the results of this analysis align with 
Plebani’s finding that pre-pre analytical errors are 
most frequent.11 

Entering Orders

Computerized provider order entry appears to be a 
particularly vulnerable step in the pre-pre analytical 
phase. Reasons may include the variety of people 
completing the task, the frequency of the task, staff 
training and competency, or reliance on human re-
call of patient-specific nuances. Orders entered 
as “nurse collect” instead of “phlebotomy collect,” 
and specimen “collected” instead of “pending col-
lection,” were reported. The downstream effects of 
such errors included electronic collection workflows 
not being generated, causing specimen collection to 
be delayed or completely omitted. 

The growing complexity of laboratory test menus 
may be another factor complicating order entry. 
Test menus on order screens may contain multiple 
abbreviations, similar-sounding options, inappro-
priate names, or new, less familiar additions.12-14 

Whether built by non-clinicians, natural products 
of evolution, or with the intent of being accommo-
dating and comprehensive, complex test menus set 
the stage for confusion, error, and inefficiency.12,13,15 
Multidisciplinary committees charged with review-
ing, refining, and approving additions to laboratory 
test menus can facilitate improvements in user ex-
perience as well as use and cost.12,16 

Specimen Readiness for Processing 

Delays in the pre-analytical phase were frequently 
caused by specimens arriving to the laboratory with 
incomplete information. Event narratives highlight 
diverse sources of such error, including interface 
issues, incorrect orders, unreleased orders, miss-
ing requisitions, and label problems. The quality of 
communication about specimen problems between 
clinicians and the laboratory was variable—from 
proactive and timely to reactive and delayed. On the 
collection end, processes such as specimen time-
outs integrated into surgical or clinical checklists 
may help to ensure information completeness and 
accuracy before specimen delivery.17 Within the lab-
oratory, procedures for how long to hold specimens 

with incomplete information can reduce the risk of 
specimen loss.17 An accompanying communication 
plan to ensure clinicians are notified of specimen 
problems in a timely manner may decrease down-
stream delays in care.

The status of a specimen in the EHR is intended to be 
a mechanism of tracking and communication. Clear, 
well defined specimen statuses can prevent delayed 
recognition of problems, such as waiting hours for 
the results of a “pending” specimen only to learn it 
had not been collected. In an article on the benefits 
and challenges of an interfaced EHR and LIS, Petrides 
and co-authors recommend that facilities evaluate 
specimen statuses in order to proactively manage 
the risk of duplicate orders spurred by confusion.18 
In an article by Schreiber and co-authors, two unique 
instances in which duplicate orders were canceled 
by the LIS but appeared as pending in the EHR are 
highlighted.19 Solutions that leverage health IT, such 
as provider cancellation notices sent through an LIS-
EHR interface,19 may reduce the risk of critical tests 
or irretrievable specimens being lost. 

Recording Results

Input problems in the post-analytical phase were far 
less common than in the pre-pre analytical phase, 
yet their closer proximity to the end point of the 
laboratory testing process—clinical decision mak-
ing, based on results—makes these errors more 
concerning.11 Event narratives highlighted clerical 
errors, such as entering positive instead of negative 
values and time as 12:01 instead of 00:01, which 
were attributed to drop-down menu misclicks, num-
ber inversion, and keying errors. Many facilities 
have replaced manual entry of results with some de-
gree of autoverification to reduce such errors and 
free staff to perform more specialized tasks.9,20 It is 
important to recognize that autoverification is not 
a flawless solution; quality control remains essen-
tial.20 Regardless of the cause, when results must be 
amended, a process for “immediate and proactive”21 
communication with the clinician may mitigate the 
risk of patient harm. 

Displaying Results

Intuitive, accurate display of laboratory test results 
sets the stage for interpretation and action. The va-
riety of ways results are now received by providers 
and patients—computers, devices, and paper print-
outs—makes ongoing quality control essential.22 
The output/display errors in the post-analytical 
phase of this analysis represent such challenges. 
These events highlighted unexpected errors stem-
ming from automatic computer-driven processes, 
such as autoverification, result flags, reflex orders, 
and quality control hard stops. Routine monitoring 
of result outputs, as well as targeted assessments 
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with system upgrades, provides an opportunity to 
evaluate system performance and connect with end 
users to identify opportunities for improvement.22,23

Limitations
Despite mandatory reporting laws, PA-PSRS data is 
subject to the limitations of self-reporting, including 
the complexities of selecting the appropriate event 
subtype and harm score. The indication of health 
IT as a contributing factor in the event is subject 
to the reporter’s interpretation and understanding 
of health IT. Analyst ability to categorize events is 
limited by the information provided in the event 
report, and reflects the analyst’s interpretation of 
laboratory testing, health IT, and the Plebani and 
Magrabi taxonomies. The Plebani taxonomy, used 
in this analysis to differentiate the phases of lab-
oratory testing, does not explicitly outline the role 
of the patient in the diagnostic process; this may 
represent a potential future enhancement.

Risk Reduction Strategies
The following risk reduction strategies come from 
event reports and from the literature:

 � Engage a multidisciplinary team to evaluate 
and improve the laboratory testing process as 
it relates to health IT.4,10

 � Periodically reassess system configuration de-
cisions to optimize processes based on experi-
ence using the system. 

 � Monitor trends in test order errors (e.g., 
wrong collector, wrong source) to identify op-
portunities for improvement, such as provider 
training or order screen configuration.14

 � Evaluate and refine the menu of laboratory 
tests in electronic orders to reduce erroneous 
and inappropriate selections.12-14

 � Customize lab labels to include draw instructions, 
such as the number and color of tubes.14,24

 � Perform a time-out before sending specimens, 
to ensure all orders, paperwork, specimens, 
and labels are complete and accounted for.17

 � Leverage the power of a bidirectional EHR-LIS 
interface to allow the laboratory to monitor 
pending orders and help proactively manage 
missed or lost specimens.9 

 � Establish a procedure for handling specimens 
that arrive to the laboratory with incomplete 
information, including how long to hold the 
sample, and a mechanism for communicating 
the problem with the care team.17

 � Evaluate the different specimen statuses that 
display in the EHR (e.g., pending, collected) to 
identify opportunities to enhance their clarity 
and utility.14,18,19

 � Create a closed-loop process to communicate 
specimen cancellations. Consider ways to 
leverage IT, such as developing the ability to 
send cancellation notices and acknowledg-
ments across a LIS-EHR interface.13,19

 � Use autoverification to automatically send 
results to the LIS and EHR in order to decrease 
reliance on manually transcribing results.9,20,22

 � Establish a procedure to ensure that amended 
results are communicated in a timely and pro-
active manner21 and that the corrected informa-
tion flows into all appropriate result displays. 

 � Set up automatic alerts to notify the laboratory 
when ordering providers do not acknowledge 
receipt of test results.25

 � Conduct routine monitoring of the result dis-
plays—in all the different mediums being used 
by providers and patients—to evaluate infor-
mation accuracy and utility.22,23 Engage clini-
cians and patients in the process to gain their 
perspective and ideas for improvement.

 � Include focused assessments of laboratory-result 
displays as part of system upgrade procedures.22

Conclusion 

Well designed and correctly used health IT can add 
efficiency and accuracy to the laboratory testing 
process. This analysis demonstrates how flaws in 
human-computer and machine performance—in all 
phases of the testing process—can impact the di-
agnostic process and patient care. The most com-
mon vulnerabilities highlighted in this analysis in-
clude steps in the pre-pre analytical phase and those 
throughout the testing process where there is poten-
tial for wrong inputs or output/display errors. Facil-
ities seeking to leverage the power of health IT to 
improve the laboratory testing process may benefit 
from focusing efforts in these areas of opportunity.
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Ask 
the 

Experts
A Roundtable Discussion with some of the Nation’s Leaders in Improving Diagnosis
Abstract: In the spring of 2018, the Pennsylvania Patient Safety Authority convened an expert panel to dis-
cuss issues in diagnostic error and strategies for improvement. The 10 invited speakers were Paul Epner 
(Society to Improve Diagnosis in Medicine [SIDM]), Dr. Mark Graber (SIDM), Sue Sheridan (SIDM), Dr. 
Chris Goeschel (MedStar Health), Dana Siegal (CRICO), Dr. Hardeep Singh (Department of Veterans Af-
fairs), Dr. Timothy Mosher (Milton S. Hershey Penn State Medical Center), Helen Haskell (Mothers Against 
Medical Error), Dr. Joyce Knestrick (American Association of Nurse Practitioners [AANP]), and Dr. Michael 
Consuelos (Hospital and Healthsystem Association of Pennsylvania [HAP]). The panel was moderated by 
Caitlyn Sidrane of the Pennsylvania Patient Safety Authority. Pa Patient Saf Advis 2018 Oct 31;15[Suppl 1]:25-36.

What is diagnostic error? How does fear of malprac-
tice claims influence provider judgment? What is the 
one thing facilities could do today to prevent a misdi-
agnosis? In the spring of 2018, the Patient Safety Au-
thority convened a panel of the nation’s top experts 
on diagnostic error to answer these questions. 

The 10 invited speakers were (in the order in which 
they spoke) Paul Epner, Mark Graber, Sue Sheridan, 
Chris Goeschel, Dana Siegal, Hardeep Singh, Tim-
othy Mosher, Helen Haskell, Joyce Knestrick, and 
Michael Consuelos. The panel was moderated by 
Caitlyn Sidrane. What follows are excerpts from the 
discussion.

Definition of diagnostic error, per the National Academy of Medicine (NAM; 
formerly the Institute of Medicine [IOM]): the failure to (a) establish an accu-
rate and timely explanation of the patient’s health problem(s) or (b) commu-
nicate that explanation to the patient.1

CAITLYN SIDRANE: While diagnostic error is com-
mon and causes significant harm, leading to as 
many as 80,000 preventable U.S. deaths each year,2 
there is still no consistent, universally accepted 
definition. There’s general agreement on the con-
cept but difference on how to best operationalize 
it.2 What is diagnostic error, and at what point is 
something considered delayed or a misdiagnosis?

PAUL EPNER: A layman’s definition is whenever the 
diagnosis is wrong—i.e., I’m told one thing and it’s 
really something different—or when it’s avoidably de-
layed, and there are questions about that, certainly. 

MARK GRABER: First, the definition in the IOM report 
is terrific, and it has been very well received. So for 
everyday purposes, I think we should all be trying 
to use that one. It’s patient-focused, it emphasizes 
timeliness and accuracy issues and the importance 
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of communication, so it really has a lot going for it. 

Another thing is that patients have a lot of trouble 
recognizing that term and understanding that what 
happened to them is really a diagnostic error. We’ve 
done focus groups and we asked patients, “Who’s 
had a diagnostic error?” and just a few hands go up. 
But if you explain, “This is about a diagnosis that 
should have been made a lot earlier, or a diagnosis 
that was wrong and was later found to be something 
else,” then, all of a sudden, a lot more hands go up. 
So we have a problem with people understanding 
what a diagnostic error really is. 

The question about at what point something is de-
layed is an excellent one, because it points out that 
we really have no standards or guidelines or appre-
ciation in medicine today of how long it should take 
to diagnose anything. 

There is a study about how long it takes to diag-
nose iron deficiency in women, and the answer is 
two years. That’s crazy. How long does it take to 
document a diagnosis of asthma in children who are 
wheezing? Seven clinic visits. 

We really see that there’s a lot of work that needs 
to be done, and it can be done productively to get a 
better grip on how long diagnosis takes.

SUE SHERIDAN: I agree about the definition that 
was created by the IOM. It’s not too complicated 
or academic; it’s understandable, patient-centered, 
and I’m hoping that everybody will use that as a 
definition going forward. Many, many patients have 
experienced diagnostic error, and I myself, despite 
the severity of both the diagnostic errors in my fam-
ily, didn’t fully appreciate that they were both diag-
nostic errors until I got to know Mark [Graber]. Then 
I started to realize how what happened to my family 
fits in the IOM definition of diagnostic error.

CHRIS GOESCHEL: One of the things that we grappled 
with in our work that I believe is important is when a 
diagnosis is communicated to the patient. When do 
you know what you know, and when is it shared with 
patients? Timely communication is critical.

DANA SIEGAL: I have the very far end of this journey, 

and the malpractice claims I study provide all the 
hindsight in the world to look at diagnostic error. 
When we look back on these cases, we’re able to 
see the initial missteps that resulted in a wrong ini-
tial diagnosis that then links to the delay of getting 
the right diagnosis. Because we code these cases 
for educational purposes, we agonized for years 
over whether it was wrong, delayed, or missed, but 
ultimately, we focused on the opportunity to bet-
ter identify vulnerabilities and interventions for the 
broader diagnostic process, providing more clarity 
on what the common issues were, regardless of a 
delayed versus wrong initial diagnosis. 

The critical piece that we see in the medical mal-
practice claims is that, more often than not, we have 
the right information, and to Chris [Goeschel’s] 
point, it just wasn’t communicated. That may be to 
the patient, or it may be to another provider who 
had accountability to move the ball forward. And 
that’s where so much of the vulnerability is, not in 
the cognitive or clinical judgment process, but in 
the communication and delivery of information.

HARDEEP SINGH: After doing more than a decade of 
research in this area, we’re still struggling with how 
to define this correctly. In our work, we have found 
there’s not a lot of distinction between missed, de-
layed, or wrong diagnosis, so we try not to use those 
as buckets. They overlap almost all the time.

The concept that’s most useful to us has been that of 
a missed opportunity; was there something different 
I could have done when I was seeing the patient at 
that time? We need to understand that this is not a 
black-and-white sort of a thing, it’s really gray. Diag-
nosis evolves over time. There’s a lot of uncertainty 
involved. We need to think of this as a phenomenon 
that is beyond a single provider’s thinking. And when 
we take it from a more systems perspective, the defi-
nition becomes a little better and is more operational. 

MR. EPNER: It also depends on the issue of whether 
there’s a symptom that we’re reacting to. If the U.S. 
Preventive Services Task Force has a guideline for 
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screening and the patient is asymptomatic but skips 
an appropriate screening, and if that screening 
would have shown something, is that a diagnostic 
error with the error being attributed to the patient 
for not completing appropriate screening? 

I’m not saying it is, but the notion of whether there’s 
a symptomatic impetus to initiating the diagnostic 
process or a public health strategy that’s not being 
followed, one could say from a public health per-
spective that either one could be a basis for describ-
ing a diagnostic error. 

And then one also needs to consider, even if some-
one is symptomatic, if having a simple explanation 
for the symptom is sufficient, or does the patient’s 
context—their genotype, their phenotype, other so-
cioeconomic attributes, social determinants—need 
to be included in the diagnosis because of the po-
tential implication for care? And then is failure to 
identify those social determinants a diagnostic er-
ror as well? So, again, if you want to go very broad, 
these are other things that should be considered. 

MS. SIDRANE: Paul [Epner] brings up an interest-
ing point about the public health aspect of this. 
Medical errors are a leading cause of preventable 
death, and misdiagnoses are a leading cause of 
medical error.3 Are there broad-based interven-
tions that can and should be implemented? 

TIMOTHY MOSHER: One of the things that I look at 
when viewing diagnostic error from a public health 
standpoint is the need to focus on what are systemic 
factors that are addressable that we can extrapolate 
across the whole healthcare system. And we’re find-
ing that there are quite a few. 

Concepts such as human factors engineering. The way 
we’re setting up the health system that drives cogni-
tive error and leads to errors in communication. The 
lack of ability to get information between different 
electronic medical records and other information sys-
tems. The lack of good registry data to be able to look 
at where diagnostic errors are occurring. There are a 
lot of things that need to be addressed at the public 
health level for us to be able to really leverage what 
we’re learning about what’s occurring in diagnostic 
error at the individual patient provider level. So for us 
to really be able to move this forward, we have to raise 
this to the level of a public health problem. 

HELEN HASKELL: Well, IHI [the Institute for Health-
care Improvement, where Ms. Haskell sits on the 
board of directors] is doing that. We’re coordinating 
a national action plan on patient safety as a public 
health issue, and certainly diagnosis will be part of 
that, to actually have strategies and measurements 
on a broad scale that can be followed. When I think 
about public health, one of the things that’s near and 
dear to patients’ hearts is the idea of public education 

campaigns, making signs and symptoms of common 
ailments part of general education, not just heart at-
tack and stroke—although that’s certainly needed—
but also acute illnesses like sepsis. That has begun, 
but it needs to be more broadly disseminated. 

DR. SINGH: I agree with Helen [Haskell] about the 
context of putting this broadly. If you look at it from 
that perspective, there are lots of things we could do 
with broader healthcare issues such as access and 
workforce competency and high quality diagnostic 
testing, the use of health IT [information technology] 
involving patients and improving the way we deliver 
care in our clinics or emergency rooms, and letting 
doctors spend more time with patients. All of that is 
good and all of that can be put into the context of 
public health, but what it means for diagnosis specif-
ically is also strengthening the overall health system, 
improving primary care, improving emergency room 
care, and working on broader delivery system issues, 
not just the thinking around making a diagnosis.

MR. EPNER: So let me take a slightly contradicto-
ry stand on that. According to the National Acade-
my of Medicine, we’re wasting $765 billion a year 
in healthcare.4 But that probably doesn’t include 
things like the advanced stages of disease that re-
quire more expensive treatments versus early detec-
tion, lost employment, productivity, et cetera. 

So if we’re saying that public health implies that 
we’re not focused on an individual patient but that 
we’re trying to ensure that everyone has the best 
opportunity to be healthy and productive, and that 
society’s resources are best used to help society, 
then there is a public health imperative to ensure 
patients are actively engaged and the systems are 
actively engaged in trying to find detectable health 
problems, even when someone may not have en-
tered the health system yet. 

MS. HASKELL: That sort of intervention can be really 
onerous, and it’s something that I would be hesitant 
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to advocate for, to go and seek out people, except in 
the cases of perhaps an acute or contagious illness.

DR. SINGH: I agree. We are not doing a very good 
job in diagnosing disease in patients who are pre-
senting to us with symptoms that are fairly obvious 
and have red flags, so going out and looking for 
asymptomatics with disease that might present in 
20, 25 years is probably not the way patient safety 
ought to move right now. 

MR. EPNER: I’m certainly not suggesting that we go 
out and look for patients who have nothing wrong 
but maybe will in 20, 25 years, but certainly, diabetes 
is an underdiagnosed problem. There are many oth-
er infectious diseases, such as HIV, et cetera, where 
there is a public health value to screening, and that 
has been well demonstrated and well published. 

There are other kinds of areas where, again, having 
people understand when they should access the sys-
tem, and if the U.S. Preventive Services Task Force is 
right about appropriate screenings, it’s in the inter-
est of society and healthcare to reduce the econom-
ic and human burden in the long term. 

MS. SIDRANE: What about patients and their re-
sponsibility in all of this? What role do you think 
patients should play? And what do you wish pa-
tients knew about the diagnostic process?

DR. GRABER: Given the complexity of diagnosis, it’s 
amazing that we do get it right almost all the time. 
The diagnostic error movement and activities are 
not meant to beat up on doctors or on healthcare or-
ganizations: it’s to think about how we can do a bet-
ter job. And what patients don’t appreciate is how 
complicated it is and how many pitfalls there are.

MS. SHERIDAN: What I wish patients and family 
members knew about the diagnostic process is that 
it is a process, it’s not a static event, and there are 
many potential pitfalls and breakdowns in that pro-
cess. I wish that patients and family members knew 
the magnitude and impact of diagnostic errors. 

Unfortunately, patients believe healthcare systems 
are infallible, and patients need to understand that 

they are not. I’d like patients to know that no news 
is no news, regarding test results, regarding their 
diagnoses. Never assume anything just because you 
haven’t heard anything. 

Regarding the responsibility of the patient, that’s the 
wrong question. It all starts with the clinician. I strug-
gle with the concept of “patient responsibility” regard-
ing getting the right diagnosis. A lot of times it’s very 
hard for patients to step into this diagnostic process. 
That clinician needs to issue an invitation to the pa-
tient to join the doctor in the diagnostic process. 

And so the question is not what’s the role of the 
patient, but has the clinician informed the patient 
and family member about the diagnostic process, so 
that he or she is crystal clear about the importance 
of the history and physical, and what symptoms to 
look for, how to report them, to whom they should 
report them, and within what time frame. It’s bet-
ter framed as, what can clinicians do to encourage 
them to participate in their diagnostic process? 

The clinician also needs to encourage the patient 
to collect his or her documents, use the portal, ask 
questions, and be informed as much as possible. 
Knowledge is power. Patients will go to the web, 
and we want them to, so clinicians can help identify 
the most credible websites where their patients and 
family members can do their research.

JOYCE KNESTRICK: I don’t know what other people 
have been seeing, but I’ve noticed that patients are 
becoming more active members about their diagno-
sis. I see more people bringing things in from the in-
ternet. “I think I have this, what do you think?” But it’s 
also important to make sure that you can develop that 
trusting relationship with the patient so that they tell 
you everything that they need to tell you to help you to 
make a good diagnosis. And I think that is the biggest 
part that they could play, and sometimes it’s difficult 
because they don’t want to tell you everything.

No news is no news...       
Never assume anything  
just because you haven’t 

heard anything.

It’s important to develop 
that trusting relationship 

with the patient so they tell 
you everything that they 
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to make a good diagnosis.
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MS. SIDRANE: There was a recent study by U.S. 
News & World Report that quantifies how much 
patients really don’t want to tell us. They found 
that up to 30 percent of patients have either told 
a white lie or intentionally withheld information 
from their healthcare provider.5 

MS. HASKELL: It’s really important that patients 
understand the concept of uncertainty. Tests and 
providers don’t necessarily have all the answers. Di-
agnoses can change. They really have to be part of 
the process and bring in their own information. It’s 
critical for patients to do research. And in terms of 
the information that they give to the provider, I take 
a pretty different perspective on this. The obligation 
goes one way. Medicine is a service industry: health-
care providers have an obligation to do their best 
to help patients and to inform them, but patients 
don’t have an obligation to tell everything to their 
healthcare providers. 

Patients are concerned that their information isn’t 
secure, and with insurance being so up in the air, 
it could even be used against them. And while they 
might be happy for their providers to have it, they 
don’t know what’s going to happen to it after that. 
Doctors and advanced care practitioners aren’t al-
ways aware of how little control they have over that 
information and where it might go after them. Pa-
tients need to know what information to convey to 
a clinician about what they think they might have. 
They’re not going to share everything, so they need 
to know what they need to convey.

MR. EPNER: The notion for patients to decide by 
themselves what’s important would require them to 
know everything the physician knows that’s going 
into establishing the diagnosis. We do have a lack 
of trust and lack of control of private information, 
and that is a problem that does need to be solved. 
But to say that the physician needs to read the mind 
of the patient or it’s okay if you don’t give them 
enough clues; the ultimate consequence of a wrong 

diagnosis because of insufficient information will be 
felt by the patient. 

MS. HASKELL: I agree with your last statement, but 
what I meant was that doctors’ offices collect a lot of 
information on patients, a certain amount of which is 
not necessarily relevant to any given situation. Simi-
larly, patients may provide too much information be-
cause they are not sure what is important, and they 
want to be sure nothing is missed. While all this in-
formation should in theory be grist for the mill, in 
practice it can create a high noise-to-signal ratio that 
is fertile ground for diagnostic error. The fact that it 
also may not be secure is simply icing on the cake. 

The point I was trying to make is that clinicians 
should be more targeted about what they collect, 
and patients should be more targeted about what 
they communicate. Doctors are concerned about 
this, too. Dr. John Ely has a tool, “Eight Character-
istics of a Symptom,”6 that is intended to help with 
exactly this problem of imprecise communication.

MS. SIDRANE: How does the payment system im-
pact diagnostic error? How much influence do 
payers have in this, and what changes need to be 
made to the payment system?

DR. GRABER: The payment system has a major im-
pact on diagnostic quality in big ways and in little 
ways. Our current payment systems aren’t focused 
on quality, they’re focused on productivity, and 
that’s an enormous problem. The biggest complaint 
we hear from doctors is they just don’t have enough 
time for diagnosis. It takes time to get a history and 
do a physical and think about what might be going 
on, and if you only have 10 or 15 minutes to see a 
new patient with 15 problems, that’s not going to 
be good for diagnosis. We would like to see a pay-
ment system that rewards quality and accuracy and 
timeliness, and we don’t have that at all now. 

And there are little things. For example, if you’re see-
ing a patient, there’s pressure to assign a code so 
that encounter can be billed. So before you’re even 
sure what’s going on, the patient is now labeled, and 
the next person seeing that patient may not think it 
through completely, and that’s bad, too. Premature 
labeling is one of the major problems we see in terms 
of what causes diagnostic errors.

MS. SHERIDAN: I agree with Mark [Graber]. Our pay-
ment system has a tremendous impact on diagnostic 
errors. Case in point, when my husband’s malignant 
pathology failed to be communicated to the order-
ing doctor, I asked the pathologist why in the world 
didn’t he pick up the phone and call the doctor. And 
he said, “Sue, we’re not paid for that. That’s not my 
job.” We need to ensure that we have a payment sys-
tem, as Mark [Graber] said, that incentivizes quality 
communication and teamwork. 
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Also, it is important to remove financial incentives 
that inadvertently delay the diagnosis and appro-
priate treatment, especially when diagnostic delays 
can result in serious patient harm. I’ll give you an 
example regarding newborn jaundice management. 
During the peak of managed care in the 1990s, bun-
dled payments to hospitals for procedures—such 
as newborn delivery—gave hospitals incentives to 
limit their costs for those procedures. A negative 
consequence was that many hospitals discontinued 
routine laboratory bilirubin tests for newborns and 
instead relied on less expensive and less effective 
visual assessment of jaundice levels, delaying accu-
rate diagnosis and treatment of newborn jaundice. 

Furthermore, hospitals received an additional pay-
ment when newborns would be readmitted for even-
tual bilirubin testing and appropriate treatment. 
This delay in diagnosing and treating newborn 
jaundice resulted in the reemergence of kernicterus 
[brain damage from jaundice] in the USA. I think that 
has changed, but we have to really look at how our 
payment models are structured to ensure that there 
are no incentives that could inadvertently delay a 
diagnosis or actually harm the patient.

MICHAEL CONSUELOS: I have a question for the 
group. Physicians have been under an RVU-based 
[Medicare’s relative value units] or produc-
tion-based model for decades unless you’re in some 
sort of salaried position. Is it more about the regu-
latory stuff to make sure there’s documentation for 
billing or is it really the productivity piece? 

DR. GRABER: That’s a good point and I think it’s a 
little of both. To pile on the problems with the cur-
rent payment system, there are no more autopsies 
in the United States, by and large, and that’s com-
pletely because it’s not paid for anymore by CMS 
[the Centers for Medicare and Medicaid Services] 
or by private insurance. You have to pay for it out of 
pocket, and that has led to a problem with feedback. 

There’s a lot of overconfidence out there, and that’s 
a problem. There used to be somebody called a clini-
cal pathologist in every laboratory who the clinicians 
could call up and say, “Hey, what’s the best diagnos-
tic workup for my patient who’s jaundiced?” and get 
some advice on how to interpret tests or come up 
with the best strategies. That person is gone, and 
again, it’s because it’s not paid for, it’s not covered 
in any modest payment model. Very bad for diagno-
sis to have lost that individual.

DR. CONSUELOS: Organizations should be able to 
spend their time and effort and resources to find 
out where their greatest risks are, and where diag-
nostic error is most likely to occur. To really look for 
solutions. And maybe the money should be spent 
around allowing physicians and other providers to 

spend more time thinking about the patient’s diag-
nosis and treatment plan and freeing them up from 
the burdens that are not related to patient care.

MS. SIDRANE: Speaking about burdens on physi-
cians, what about medical malpractice? Do you 
think that provider judgment is influenced by con-
cerns about malpractice?

MS. SIEGAL: That sounds like that’s coming right 
at me. This is a question we’ve asked often. On 
the one hand, there is always the question about 
over-diagnosis and are we doing too much, and are 
we getting into trouble by the more we do? I’m not 
sure that over-diagnosis or even just doing more 
tests—that might seem appropriate to some but not 
others—is always driven by the fear of malpractice. 
Our providers truly have a desire and a commitment 
to do the right thing by their patient and to get the 
right answer as quickly as they can. 

That said, I do think that there are providers who 
would have trusted their gut and said, you know 
what, I’m not sure we need that MRI [magnetic res-
onance imaging scan] right now, let’s hold on this 
for a little bit longer. But then, they decide to do 
it anyway, for fear that they are missing a positive 
finding and might be sued. I do believe there is some 
unavoidable fear of retribution, or of being sued for 
not doing everything possible in the moment, that 
drives the volume of testing providers do.

If anything, we might be reducing diagnostic error if 
they were going all-out for everything they thought 
would be helpful. I’m just not convinced fear of law-
suits is the only thing driving that.

DR. GRABER: The goal of malpractice originally 
was to ensure that the quality of medical care is at 
a high standard, and from my perspective, it has 
failed pretty miserably in achieving that goal. It’s 
not good for learning; almost every case is conclud-
ed with settlements that are sealed. You can’t really 
find out what happened. There’s very little learning 
that derives from this. 

Providers truly have a desire 
and a commitment to do the 
right thing by their patient 
and to get the right answer 

as quickly as they can.
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It’s certainly not good for patients. If you talk to 
patients who have gone through the malpractice 
mill, even the ones who win their case, they’re dis-
appointed because they didn’t ever really get an 
apology; they didn’t really find out what happened. 
There was usually very little commitment from the 
organization to fix things that are broken, so it’s 
a disappointment to them. And in terms of getting 
them compensation, it’s horrible. There are so many 
people who are harmed from diagnostic error, but 
just the very tiniest minority get any compensation 
from the current malpractice system. 

And it’s not even good at identifying bad doctors. 
There are a few out there, and we could do a much 
better job at finding them and finding different things 
for them to do besides trying to diagnose patients.

MS. SIEGAL: Thanks, Mark [Graber]. I do think there 
are many challenges in the litigation process, but I 
would have to disagree with your comments about 
limited learning opportunities. Yes, with reference 
to the laws and litigation processes, I would com-
pletely agree with you about its vulnerabilities. But 
with respect to the learning that’s available from 
studying malpractice cases, it is far more valuable 
than you’ve credited it for.

Perhaps an opportunity exists for us to expose the 
data more and begin to see the value we can gain 
from studying the malpractice claims in large vol-
umes that show the repeated system failures, com-
munication failures, patterns of behavior failures 
that contribute to diagnostic failure. There’s much 
to be learned, and perhaps we haven’t positioned it 
yet in a way that people can hear and benefit from 
it. But I would beg to differ with you on what there 
is to learn. We are learning valuable lessons. Our 
entire risk management programs are driven by our 
learnings from our malpractice cases. 

DR. GRABER: You’re absolutely right, and we can 
learn so much from closed claims analyses and the 
deep kind of learning that you all are doing at CRI-
CO and other organizations. I was talking about all 
those cases that are finalized with nondisclosure 
agreements and are taken off the market in terms 
of learning. 

MS. SIEGAL: They may be off the “public” market, but 
they all live in our claims management systems; and 
for those insurers that share in our national malprac-
tice database [CRICO’s Comparative Benchmark-
ing System (CBS)], we have every claim—open and 
closed, dismissed, or settled—available for analysis.

MS. GOESCHEL: Dana [Siegal], I agree with you, but 
something that you said at the end is critically im-
portant. For people who know to look at CRICO or 
to search for things, there’s wealth of learning. But 
there is a larger audience. And you talked about po-

sitioning the information differently, leveraging it 
differently. There is a significant need to do that for 
the betterment of people who have interacted with 
healthcare and of those who have not yet had the 
fortune or misfortune to do so.

MS. SHERIDAN: I doubt that patients really know 
about what you learned in your database. Given con-
fidentiality agreements that patients sign, it is hard 
for the public to benefit from the lessons learned, 
This is a problem. However, there are more and more 
patients who are refusing to sign such agreements 
in hopes of driving change and improvement across 
the healthcare system. Studies show that is the num-
ber one thing that patients want after experiencing 
harm in our healthcare system. Also, there’s a really 
nice phenomena going on where patients who are 
engaged in litigation are sitting down with the hospi-
tal and the providers and agreeing to improvements 
and new policies in that hospital to prevent similar 
events, and they share it with other hospitals.

That’s something that we can foment and encour-
age. And, frankly, I was one of the litigants 15 years 
ago, and it wasn’t all about money. This is about 
policy change, and it did happen in both healthcare 
systems. We need to encourage that dialogue more 
and more—that we don’t fear it and hide it. All the 
kernicterus cases that came before my son had been 
sealed and I was never aware of them. The fact that 
newborns were suffering brain damage from the fail-
ure to test jaundice levels never rose to the public 
eye, and that’s what we need to make sure happens.

MS. SIEGAL: There is a difference between learning 
from the malpractice cases, which are somewhat 
removed from the event, and something else Mark 
[Graber] mentioned that’s really critical. And, Sue 
[Sheridan], you’re alluding to it in some way, too: 
the movement for apology and disclosure has got to 
go bigger, broader, and more aggressive, because 
we are still not embracing our patients as openly 
and as honestly as we should. 

And to your point, allowing them the opportunity to 
participate in individual events that we can better 
learn from in real time is essential. We’re so afraid 
of the litigation that we’re not having honest, trans-
parent conversations. And that’s a problem. But 
apology and disclosure are a very different way and 
a very important way of learning in real time, versus 
the hindsight of data analysis that tells us where to 
go back and look in our systems. We need both. 

MS. SIDRANE: A frequently cited concern regarding 
diagnostic error is the difficulty of quantifying it 
and the lack of adequate forms of measurement.7 

DR. GRABER: Measurement is our weakest link. It’s 
true that there’s not a single healthcare organization 
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in the country that’s measuring their rate of diagnos-
tic error, and that’s because the tools that healthcare 
organizations use now to monitor patient safety prob-
lems don’t readily find or detect diagnostic errors. 

We need new ways to find these errors, and it isn’t 
going to be that difficult. All we have to do is more 
effectively ask the patient, did we get it right at an 
appropriate point in time after they’ve been through 
a diagnostic experience, or ask the doctors. 

I’m very impressed by a study that Bob Trowbridge 
did at Maine Medical Center. He’s a hospitalist. He 
just told his hospitalist colleagues that he was inter-
ested in diagnostic error and could they bring cases 
to his attention. In a six-month period, they collect-
ed 36 cases of diagnostic error, not a single one of 
which would have been detected by the ongoing pa-
tient surveillance tools that the hospital used. That’s 
a model for how we can find diagnostic errors going 
forward, in terms of getting physicians more inter-
ested in reporting them. 

Beyond that, there are many ways to start measur-
ing different aspects of the diagnostic process. Take 
timeliness. How long does it take between when you 
present with a lung nodule and a biopsy is done? 
How long does it take to diagnose anemia? There 
are all sorts of things we could start looking at, in 
terms of timeliness. It has also been pointed out 
by many people that even if you can’t measure it, 
there are many opportunities to try different kinds 
of improvement efforts. And until we have good 
measurements, there are a lot of simple things that 
could be put in place now that would improve the 
safety and quality of diagnosis.

MR. EPNER: It also depends on if we’re talking about 
what I call macro or micro measures. Macro mea-
sures are national measures that help guide policy—
what’s the total burden to patients, the total harm, 
the total cost?—so we know how to prioritize the 
allocation of resources. And then at the patient level 
or the physician level or the health system level, the 
micro level, how do we know whether there’s been a 
suboptimum outcome for a patient at the real front-
line level? There’s a lot more work for both types. 
We’re making progress, but we’re not there yet. 

DR. SINGH: I agree with Mark [Graber] that measure-
ment is our weakest link. But something that is get-
ting closer to maturing as a possible safety indicator 
in this area is how often abnormal test results are 
followed up within an institution. It’s very quantifi-
able. We’ve done some work to figure out how we 
can use health IT and electronic health record data to 
try to identify patients who have missed follow-up. 
That could become, with a bit more time and think-
ing towards implementation, one measure where we 
could actually try to figure out how we’re doing. But 

again, I want to emphasize, this is going to be hard 
because we have to balance the many measures that 
are being sprung on clinicians and hospitals. Some 
of them are just not worth anything, and we’re often 
still measuring stuff just for the sake of measure-
ment. It’s not actionable measurement, it doesn’t 
lead to anything concrete or any improvement.

 

DR. MOSHER: To follow up on Hardeep [Singh’s] com-
ment that we need measures that actually drive im-
provement: In radiology, we have American College 
of Radiology’s (ACR) RADPEER, which is a national 
program in which we do double reads, and we look 
at discrepancy rates between readers. We have good 
data on national discrepancy rates (between one and 
three percent for what we consider clinically signif-
icant errors). And although that might sound like 
we’re being quantitative and robust about it, we’re 
finding that it doesn’t drive change. It gives you the 
zone of quality that everybody else is demonstrat-
ing—therefore, I’m good. And we’re also finding that 
physicians aren’t buying into it because they realize 
it has very little value on improving their practice. 

The trend now is really to focus on participation in 
group learning. Where are the opportunities where 
we see we’re making mistakes? Let’s be more fo-
cused and deliberate on trying to learn from those 
mistakes as opposed to simply trying to quantify 
them. I would just say, we need to be looking at ac-
tually trying to improve the process, and not simply 
measuring the process.

MR. EPNER: And just one more point to empha-
size for this issue of measurement. Just Wednesday 
morning, I was in San Francisco for a meeting with 
[a donor], and I made the point that not all things 
that are important can be measured. And [he] said, 
“Yeah, we can’t solve all important issues, so we’re 
only going to focus on the ones that can be mea-
sured.” So measurement is going to be an important 
issue in driving change, because I think his views 
reflect the views of many others as well. 

MS. SIDRANE: A recurring topic in the literature 
is the importance of following up on test results 
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and how the care team can prevent information 
from falling through the cracks.8

DR. SINGH: We’ve developed several best practices 
in the area. The problem is implementation of these 
best practices and adoption of these best practices 
among healthcare systems. One example is the Of-
fice of the National Coordinator for Health IT’s 
(ONC) Safety Assurance Factors for EHR Resil-
ience (SAFER) Guides9 that we developed back in 
2014. They were updated last year again. They are 
available on HealthIT.gov’s website. They’re free, 
but few health systems use them. 

In addition to closing the loop on test results, there 
is one on improving communication, which might 
be relevant to diagnosis. We’ve also developed sev-
eral tools within the VA [Veterans Administration]
that offer best practices, policies, procedures, and 
workflows10,11 that are fairly generalizable and worth 
disseminating. And AHRQ [Agency for Healthcare 
Research and Quality] has developed an outpatient 
testing process toolkit12 that is also available freely on 
their website. So there are definitely lots of best prac-
tices, especially in the area of test results and commu-
nication, but the issue is adoption and implementation. 

MR. EPNER: Sometimes we try to make this too dif-
ficult. That’s not to say implementation is easy, but 
Amazon and FedEx and UPS—they don’t have the 
problems with closing the loop on delivery. And 
they know how to do it, they know how to keep the 
people informed along the way, they know when to 
raise the alarms when things are missing and don’t 
happen along the way. 

So it’s not a technology discovery, it’s an application 
issue. It’s development, not research that’s needed 
to just use the same tools that are already used in 
other industries to ensure that information flows, 
gets to the appropriate spot, and is acted upon. 
And there may be multiple appropriate spots, both 
healthcare professionals as well as patients, to do 
that if we just develop the will to do it. It’s not a big 
leap, technologically.

MS. HASKELL: That’s a great point, Paul [Epner]. 
Having test results go to the patient automatical-
ly, unless the patient has requested otherwise, is a 
big aid in this. Patients won’t always see them, they 
won’t always look, but it can help make sure that 
things don’t get missed. 

DR. KNESTRICK: Patients want to have their results, 
whether they’re positive or negative, so it’s important 
to let them know that it’s OK to call and say, “I haven’t 
gotten my results, what were they?” We have a lot of 
systems in place now with patient portals and other de-
vices to do that, but not everybody is able to access in-
formation that way. So we need to leave the door open 
for the patient to be involved with their test results. 

DR. MOSHER: One of the things that we found, regard-
ing the closing the loop on incidental findings test re-
sults, is the real need to be proactive and actually have 
a nurse coordinator who really manages all of those 
test results and communicates with the patient. 

We verify then that any follow-up studies have been 
ordered, and make sure that the provider is in the 
loop. We found that if we took a more passive role, 
that while we were communicating to the patient by 
sending them letters, that loop wasn’t actually be-
ing closed. So if I were to say one thing as far as the 
best practice, it is that you really need verification, 
along the lines of what Amazon and FedEx have, of 
making sure that loop is actually truly being closed 
by somebody who manages and oversees that cycle. 

MS. SIDRANE: What happens when the loop is 
closed but before a provider has an opportuni-
ty to discuss it with the patient, especially for 
something that’s a more sensitive diagnosis, like 
cancer? Is that a situation in which it would be 
better for the providers to have a conversation 
ahead of time with the patient, or should all diag-
noses be treated the same?

DR. KNESTRICK: The loop isn’t closed just because 
the patient saw that information on the patient por-
tal. I had that happen to me with someone who had a 
brain tumor and saw it on the patient portal before—
over the weekend, and no one was there to talk to 
her about what the testing was. As soon as I realized 
that she had accessed that information, we called her 
right away and got her in for an appointment. But she 
had fretted all weekend about that information and 
not knowing, was looking things up on the internet. 

In some ways I’m happy that she had access to it, but 
other ways holding off a little bit before it was post-
ed there would have been better. But I still think we 
have the responsibility to make sure that feedback 
loop is closed. Just because she got the information 
didn’t mean that the feedback loop was closed. 

MR. EPNER: There are two key points here. One is that 
we should not be patronizing to patients in deciding 
what’s good for them or bad for them. However, infor-
mation that’s out of context is not necessarily good for 
them. And I think what most systems do is embargo the 
results for 48 or 72 hours or something, and in some 
cases it’s only for specific results, such as sexually trans-
mitted diseases or potentially life-threatening things. 

But, at the same time, if we don’t at some point make 
sure the patient has access, we run the risk of some-
thing falling through a crack and patients feeling 
the consequence. That’s why I recommend allowing 
a physician or a clinician, clinical team, to have 24, 
48 hours to create context and contact the patient, 
but then at the end of that period if nothing has 
happened, then the communication goes directly to 
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the patient. That seems to be the right balance of 
responsibility in making sure patients do have the 
opportunity to know what’s going on.

DR. SINGH: We’ve found that patients may get anx-
ious and have negative emotions even with normal 
results. It’s a very anxiety-provoking experience, 
more than we think. And there are no national best 
practices on what the best timing of releasing test 
results is. When do you release abnormal imaging? 
When do you release labs? 

We’ve heard anecdotally of patients getting abnor-
mal results and taking detrimental action, includ-
ing somebody who made funeral plans before they 
talked to the doctor based on what they saw on the 
test results. This is not an easy thing, just directly 
releasing all test results to patients and expecting 
them to follow up and interpret and manage them 
on their own. We’re going to need to develop strate-
gies to make sure we’re doing this right. We recently 
called for a national platform of creating some best 
practices and standards in this area. I don’t think 
we need to have different standards in Rochester 
versus Houston on when we should release imaging 
results that are abnormal to patients.

MS. SIDRANE: If someone called you tomorrow and 
asked what they could do to improve diagnosis in 
their own facility, what would you tell them?

MR. EPNER: Get started.

DR. KNESTRICK: Include all members of the team.

DR. GRABER: My number one recommendation to 
healthcare organizations is that they should start to 
identify and learn from diagnostic errors in their own 
patients. These errors are happening every day in ev-
ery hospital, and there’s a lot of harm. We estimate 
that there’s 10 deaths every year in every hospital, 
and if places started to see that it’s affecting their 
own patients, it would make it real, and it would 
also show them that this is an actionable problem. 
There’s a lot that could be done to address this.

MS. GOESCHEL: I second that. And the thing that I 
would add is to acknowledge and to be transparent 
about it, not only within their own organization but 
outside of the organization. Patient safety picked 
up traction when everybody started saying, yeah, it 
happens here too. When we begin to own that this 
stuff happens everywhere, some of the leverage of 
folks who want to point fingers or say we’re better 
than that will dissipate. Owning that this really is 
ubiquitous, that it does happen everywhere. 

MS. SIEGAL: I couldn’t agree more. And having been 
a clinician some years ago and on the teaching side 
now, if I had one message for leadership within or-
ganizations it’s exactly that; talk about it openly and 
honestly, talk about it at your board meetings, talk 
about it at your staff meetings, talk about it when 
you’re doing your rounds. It’s up to leadership to 
make sure that everyone in the organization knows 
that it’s a critical topic. 

If you never hear about the diagnostic issues that 
we’re having, or never hear that you’re part of a di-
agnostic team, you will never begin to embrace it 
yourself. They’ve got to start talking about it at ev-
ery level in their organization. Leaders need to lead 
the charge in order for everyone else to recognize 
that that’s a direction they need to walk in. 

DR. CONSUELOS: The prior folks have captured it. 
It’s about the conversations with our leadership. And 
the one thing I would add is that I would ask our 
leaders to hire for this. This should be part of the 
ever-growing softer side of healthcare leadership and 
hiring for their junior staff based on their philosophy 
around this issue and quality and other important pa-
tient care aspects. It’s not just about productivity, it’s 
not just about research. Hire for these kind of com-
petencies; hire leaders who think this way, who talk 
about improving quality and reducing errors. 

MS. HASKELL: People should adhere to the princi-
ples of a high-reliability organization. In a facility, 
so much happens that is between providers, and 
my concern there is care coordination. So you have 
people making sure that the voice of the patient is 
heard, and that things are being followed up on and 
things are being noticed, so that when there are 
changes it doesn’t fall through the cracks.

DR. MOSHER: I’d say one of the things that we need 
is to push it down to specific work units, where people 
are working around common symptoms or common 
problems, and they need to determine where there are 
opportunities to improve diagnosis. Start off with where 
you have a large degree of variability in diagnosis. 

Give you an example in ours, I’m a musculoskeletal 
radiologist, and we found that we were having high 
variability when we were talking about our diagnosis 
of osteomyelitis in diabetic feet using an MRI. That 

Be transparent. Patient 
safety picked up traction 
when everybody started 
saying, yeah, it happens 

here too.
-Chris Goeschel

“



gave us an opportunity to really come together, and 
by having a focused area that was a target opportu-
nity for us to work in, we were able to see some real 
changes in a relatively short period of time. 

It’s easy to go in and say, look at this big massive 
problem, and you’re quickly going to become over-
whelmed. Focus on the day-to-day practice. What 
matters to you, what matters to your patients. Focus 
on those because then you’re going to have the mo-
tivation to really carry these through to completion. 

MS. GOESCHEL: And to Sue [Sheridan’s] point ear-
lier, it’s crucial to raise the awareness of diagnostic 
challenges not only in our own organizations, but 
outside of our organizations, to embrace our patient 
community, foster very active patient and family ad-
visory committees, and to be sure that our thought 
process constantly recognizes that as we build our 
teams and our partnerships for a safer world that 
our patients are key leaders in that journey as well.
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Misdiagnosis Can Cause Guilt 
for Those Seeking Resolution
From the Bedside to the Courtroom, the Perspective of a Clinician 
Turned Malpractice Attorney

It would be reasonable to expect that victims of med-
ical malpractice would be motivated by anger or a de-
sire to seek revenge on the guilty. However, in my ex-
perience, anger is rarely the emotion that dominates 
my clients who are victims of medical malpractice. 
Almost without exception, the emotion that over-
whelms my clients is guilt. The most common sen-
timent that is expressed to me is, “I am not the type 
to sue anyone, let alone a healthcare professional.” 

When I talk about guilt, I refer to a negative emo-
tion generated from a past event. In this context, 
the event was seeking medical care due to concern 
about illness or injury. Whether guilt is manifested 
as a fleeting stomach pang or a crippling roadblock 
to regaining a sense of peace and acceptance, this 
emotion will not change the past. Nothing can. 

As professionals, how can we seek to prevent de-
layed or missed diagnoses and protect patients and 
practitioners from the poisonous consequences of 
diagnostic error and the accompanying guilt? How 
can we improve patient safety in the process?

As a former nurse practitioner, I had the privilege of 
serving people of diverse educational, ethnic, and 
social backgrounds. For the past 30 years, I have 
been a medical malpractice lawyer. I have defend-
ed healthcare professionals, and I have represented 
patients and families in catastrophic medical mal-
practice cases. The word catastrophic describes the 
impact on both patients and the practitioners who 
became defendants in a court of law. Whether my 
work was in a hospital or a courtroom, I embraced 

the unique challenges of each and I always appreci-
ated the fact that without the patient, there was real-
ly no need for me. Your patients, some of whom may 
become my clients, are consumers of professional 
services. As consumers of healthcare, they seek to 
make informed choices about their health, which 
starts with getting an accurate diagnosis. 

Formulating a Diagnosis
Let’s start with a key part of the diagnostic process: 
developing a differential diagnosis. It is a fundamen-
tal concept and skill that is taught in medical school 
and used daily by every medical practitioner who 
provides direct patient care. In its simplest form, the 
process consists of three steps: (1) collect informa-
tion, (2) synthesize the information, and (3) make the 
diagnosis. The differential diagnosis process is dy-
namic because, as new information is acquired, the 
diagnosis may change. It is time-sensitive because it 
is critical to first rule in or out any potential diagno-
ses that could be life-threatening or life-altering. 

Both the patient and the practitioner have mutually 
important, interdependent roles in the differential 
diagnosis process. The patient is responsible for 
seeking medical care, answering questions hon-
estly, completing any diagnostic testing in a time-
ly manner, and following up on test results. There 
was a time when it was almost solely the healthcare 
provider’s responsibility to follow up after testing. 
Those days are past. In today’s healthcare system, 
the patient’s mistaken belief that “no news is good 
news,” is dangerous. 

The practitioner is responsible for collecting infor-
mation. An important source of information is the 
patient history, a key determinant of the plan of 
care. A history is obtained by asking questions, lis-
tening to the patient, and asking appropriate fol-
low-up questions. Information is also gathered from 
reviewing prior medical records, performing a phys-
ical exam, ordering indicated diagnostic tests, and 
analyzing the results. Communicating test results 
and proposing a plan of treatment is the responsi-
bility of the practitioner. 

Veronica Richards, RN, MSN, CRNP, JD

Pa Patient Saf Advis 2018 Oct 31;15[Suppl 1]:37-38.
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Medical malpractice occurs when preventable error 
causes harm. If there is an error and no harm or if 
the delayed or missed diagnosis was not prevent-
able, it is not medical malpractice. In medical mal-
practice cases, failing to listen to the patient or ask 
appropriate follow-up questions is often the begin-
ning of a cascade of missteps that results in a de-
layed or missed diagnosis. 

Seeking Resolution
The shock of the fact that the delay of a correct diag-
nosis led to death or serious injury and was prevent-
able sends the soul searching for answers. For many 
of the patients I’ve represented, their first thought 
pattern is predictable: “What did I do wrong?” 

Patients often share that practitioners change their 
behavior toward the patient and family, once a di-
agnostic error is discovered. Healthcare providers 
scamper in and out of the hospital room and eye 
contact ceases. Patients and families develop feel-
ings of fear, mistrust, and isolation. They hesitate 
to ask questions. Further, the questions they mus-
ter the courage to ask are left unanswered or the 
answers provided are evasive. Bewildered and con-
fused, they do not know where to turn for answers. 
As a last resort, they call me. 

Yet, the very act of calling a lawyer becomes anoth-
er source of guilt. They never thought that one day 
they’d be sitting in the plaintiff’s chair.

From the practitioner’s point of view, the initial 
knowledge that a diagnosis has been delayed or 
missed may not be known for months or years. This 
phenomenon can occur because the correct diag-
nosis may have been made later by another practi-
tioner or at a different healthcare institution. 

Additionally, delayed and missed diagnoses histor-
ically have not been tracked or studied and no sys-
tem is in place to provide feedback to the original 
practitioner. This issue was raised to national promi-
nence with the National Academy of Medicine’s 2015 
publication, “Improving Diagnosis in Health Care.”1

In addition, I’ve had many practitioners tell me that 
the first time they learned they were allegedly respon-
sible for a delayed or missed diagnosis was when they 
were served with the lawsuit. Although practitioners’ 
reactions vary, the emotion of guilt is quite common. 

When patients come to me seeking representation, 
they most frequently request two things. First, they 
want to know why it happened. I’m fairly confident 
that we can give our clients answers to the first 
question by reviewing the medical records, policies, 
and procedures and analyzing the system that failed 
both the patient and the practitioner. The second 
request, preventing someone else’s life from being 

forever altered by a similar preventable medical er-
ror, is more challenging. No one person alone can 
achieve that request. We must work together.

What can patients and practitioners do to prevent a 
delayed or missed diagnosis from occurring? It is crit-
ical for patients, as consumers, to understand that the 
performance of a differential diagnosis is a process. 
Discuss your diagnostic system with your patients 
and explain what their role is in the process. Teach 
patients that the process of formulating an accurate 
and timely diagnosis requires their participation and 
input. Seek to engage patients in the process. 

Information available on the internet is not a threat 
to the practitioner, but instead, is an opportunity. 
Direct patients to reliable internet resources and en-
courage them to formulate questions. Incorporate 
the differential diagnosis process and reliable in-
ternet sites into discharge planning and the written 
documentation provided to patients. 

Recognize that by welcoming and encouraging par-
ticipation, you are empowering the patient. Embrace 
the fact that an empowered patient is your ally. How 
we address the human dimension of medical errors 
so that practitioners and patients find closure is im-
perative to patient safety. As a team, the practitioner 
and patient can avoid the inevitable guilt associated 
with diagnostic error and its aftermath, by working 
through the differential diagnosis process together 
to improve patient safety.

Notes

1. National Academies of Sciences, Engineering, and Medicine. Improving 
diagnosis in health care. Washington (DC): The National Academies Press; 
2015. Also available: https://www.nap.edu/read/21794/chapter/1

Veronica Richards
Richards & Richards, LLP
Board Member, Pennsylvania Patient Safety Authority

October 31, 2018 - Vol. 15, Suppl 1   •   ©2018 Pennsylvania Patient Safety Authority
37

38

I’ve had many practitioners 
tell me the first time they 

learned they were allegedly 
responsible for a missed     
diagnosis was when they 

were served with the lawsuit.

“



The Star of the Diagnostic 
Journey: Assessing Patient 
Perspectives
Abstract: Delayed or incorrect diagnosis is a commonly identified medical error, and awareness of this 
issue has increased. Improving diagnosis is a pillar of the strategic plan for the Pennsylvania Patient Safety 
Authority. Insight into how Pennsylvania residents want to be engaged during the diagnostic process was 
obtained during a recent telephone survey. Survey results indicate that 42.3% of 606 adult respondents al-
ways call their doctor when a medical test is ordered but no one has called them with results. It also showed 
that in-person communication to receive a diagnosis was preferred by 87.7% and potentially important 
information was withheld by 7.1% of respondents. Education and communication related to the diagnostic 
process are essential and can be facilitated through engagement. Although a partnership with patients 
and families is critical, healthcare professionals should be aware that not everyone may want to assume 
an active role in this process. The needs of every patient may be different; still, healthcare professionals 
should view the patient and family as a focal point in the journey to diagnosis. Pa Patient Saf Advis 2018 Oct 
31;15[Suppl 1]:39-45.

Kelly Gipson, BSN, RN, CPPS

Review/ 
Analysis



The diagnostic process includes communication of 
the health problem to the patient.1 Traditionally, 
patients have received diagnostic communication 
during face-to-face visits with their doctor. With 
transformations in healthcare delivery, many new 
and different options are available for receiving a 
diagnosis. From specialty care to walk-in clinics and 
from patient portals to telemedicine, convenience 
and access are priorities for patients today. 

In a survey, healthcare consumers across the nation 
identified diagnostic error as one of the most com-
mon medical errors.2 To help understand the impact 
in Pennsylvania and inform the work to improve diag-
nosis, the Pennsylvania Patient Safety Authority (“the 
Authority”) sought input from Pennsylvania residents 
to understand how patients envision their role in the 
diagnostic process through questions related to use 
of basic self-advocacy, preference about how a diag-
nosis is received, and transparency of information 
during the diagnostic process. 

Methods
The Authority sponsored questions in a spring 2018 
consumer survey by the Center for Survey Research, 
Penn State Harrisburg. The survey was administered 
via telephone from February 19, 2018, through April 
19, 2018, to adult Pennsylvania residents.  

The consumer survey methodology is described in 
the September 2018 Pennsylvania Patient Safety 
Advisory article, “Speaking Up for Safety—It’s Not 
Simple.” The following questions were included to 
inquire about the patient perspective and participa-
tion related to the diagnostic process.

 � How often do you call your doctor when you 
have a medical test ordered, but no one calls 
you with the results? 

 � Respondents could choose from the options 
of Always, Often, Sometimes, or Never. 
Some individuals did not respond and said 
the question does not apply to them, they 
do not know, or they declined to answer.

 � They were then asked an open-ended ques-
tion: Why do you [always/often/sometimes/ 
never] call your doctor when you have a 
medical test ordered but no one calls you 
with the results?

 � When dealing with an illness or new health prob-
lem, how would you prefer to receive your diag-
nosis? The following options were provided: 

 � In-person discussion with my physician 

 � Communicating with a physician or medical 
professional over video call such as Skype, 
Face Time, or Teledoc

 � Technology that does not require direct in-
teraction with a medical professional such as 
a smartphone app or mail-order testing kit

 � Visiting the closest walk-in or express clinic 
or urgent care

Some individuals did not respond to the question and 
said they do not know or they declined to answer.

 � Have you ever withheld information from a 
doctor, nurse, or other healthcare worker that 
could have been important? The available re-
sponses were Yes or No. Some individuals did 
not respond to the question and said they do 
not know or they declined to answer.

Results
Demographics

Responses were obtained from 606 Pennsylvania 
residents; 51.6% of participants were female. The 
respondents’ ages were as follows:

 � 107 (17.7%) were 18 to 34 years of age

 � 301 (49.7%) were 35 through 64

 � 198 (32.7%) were age 65 or older   

To ensure that results were not biased toward any 
demographic group and to prevent over- or under-
representation, the results were checked against 
two known demographic characteristics of the pop-
ulation. The weights were applied to give each case 
a value that was representative of the known per-
centage in the population. The weighted value bet-
ter represents the population in age and sex to en-
sure equal representation but may not total 100%. 

When No One Calls with Results

Of the total respondents, 42.3% of the weighted re-
sponse set (n = 606) reported that they always call 
their doctor when a medical test is ordered but no 
one has called them with results. See Figure 1.

When asked why, respondents gave narrative answers. 
Respondents who said that they always call the doctor 
gave response themes such as entitlement, concern, 
curiosity, importance of information sought, and error 
prevention. Their responses show a sense of self-em-
powerment. Imagine the thought process of the indi-
vidual who stated to the surveyor, “I am the star.” 

October 31, 2018 - Vol. 15, Suppl 1   •   ©2018 Pennsylvania Patient Safety Authority
39

40

I am the star.
-Patient Survey Respondent

“



Other quotes received are listed here: 

 � “Results affect me.”

 � “I care about my health.”

 � “I need to know.”

 � “I have a right to know and make my own deci-
sion on my healthcare.”

 � “I deserve to know my results. If you don’t call 
me I want to know why.”

 � “I know doctors are busy, but we have to own our 
healthcare, and we have to look out for ourselves.”

A smaller number of respondents, 12.0% of the 
weighted response set (n = 606), reported that 
they never call their doctor when a medical test is 
ordered but no one has called them with results. 
Dichotomous responses were received from this 
group and ranged from a sense of empowerment to 
passiveness. A portion of the responses referenced 
use of patient portals, emails, and online access. 

Other responses were more passive or suggested 
minimal patient involvement. This was evident in 
comments that referred to an assumption that a lack 
of contact from the medical team indicated a nega-
tive result, the opinion that it is the responsibility of 
healthcare professionals to communicate results, a 
willingness to wait for disclosure of results at a fol-
low-up appointment, and general apathy. A few of 
the participant comments are listed.

 � “Because the standard practice is that they call 
you if something is wrong.”

 � “I do not care about the results.”

 � “They always call me.”

 � “No news is good news.”

 � “If there were reason for concern, the doctor 
would call.”

 � “Too much going on in life.”

 � “I get an email advising that the results are 
available online.”

 � “The results are always available at the next visit.”

Receiving a Diagnosis

In-person communication to receive a diagnosis 
was preferred by 87.7% of the weighted response 
set (n = 606) of respondents. See Figure 2 for to-
tal responses. Although most respondents prefer to 
receive a diagnosis in person, a smaller number of 
respondents prefer to use methods such as video 
conference, walk-in clinics, and other technology. 

Responses were similar across the three age groups, 
with majority of respondents selecting in-person dis-
cussion (Figure 3). In the 18-to-34-year age group, 
6.2% of the weighted response set (n = 606) chose the 
closest walk-in or express clinic or urgent care, com-
pared with 2.5% and 3.8% in the two older age groups.

Withholding Medical Information

Of the individuals surveyed, 7.1% of the weighted 
response set (n = 606) reported withholding poten-
tially important information, as shown in Figure 4. 

Discussion
When No One Calls with Results

An open-ended question in the survey generated di-
verse responses about how much patients want to 
be involved in the diagnostic journey. The responses 
could be categorized into three themes: those who 
do not call and, instead, wait for follow-up; those 
who do not call and, instead, use other resources; 

Figure 1. How Often Do You Call Your Doctor When You Have a Medical Test Ordered, but No One 
Calls You With Results?

Source: Center for Survey 
Research, Penn State Harrisburg. 
Spring 2018 Penn State poll: 
report of methods. Submitted 
to: Pennsylvania Patient Safety 
Authority. Middletown (PA): 
Center for Survey Research, 
Penn State Harrisburg; 2018 
Apr. 21.

Note: Total does not equal 
100% because of weighting of 
respondent groups.
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Figure 2. When Dealing with an Illness or New Health Problem, How Would You Prefer to Receive 
Your Diagnosis?

Figure 3. When Dealing with an Illness or New Health Problem, How Would You Prefer to Receive 
Your Diagnosis? (By age)

Source: Center for Survey Research, Penn State Harrisburg. Spring 2018 Penn State poll: report of methods. Submitted to: Pennsylvania Patient Safety 
Authority. Middletown (PA): Center for Survey Research, Penn State Harrisburg; 2018 Apr. 21.

Note: Total does not equal 100% because of weighting of respondent groups.

Source: Center for Survey Research, Penn State Harrisburg. Spring 2018 Penn State poll: report of methods. Submitted to: Pennsylvania Patient Safety 
Authority. Middletown (PA): Center for Survey Research, Penn State Harrisburg; 2018 Apr. 21.

Note: Total does not equal 100% because of weighting of respondent groups.
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and those who call. Those who do not call and await 
follow-up may prefer passive involvement in health-
care. Those who do not call but who use available 
resources refer to patient portals and emails. This 
may lead to less direct communication with the 
healthcare team but expedite providing test results 
to patients and family in a convenient manner. 

Others are inclined to interact with the healthcare 
team, as they appear to seek a more assertive and 
collaborative role in their healthcare. As noted ear-
lier, one respondent states, “I am the star.” This 
quote may indicate a sense of empowerment. A pa-
tient who embodies this thought process would like-
ly engage as an active participant in the diagnostic 
process; however, this may not be a realistic expec-
tation for some individuals.

Healthcare professionals can be aware of the diverse 
perspectives and needs of individuals and develop 
diagnostic processes that accommodate various 
preferences. To improve the diagnostic process and 
other safety and quality initiatives, healthcare pro-
fessionals must be open to the patient perspective 
and ensure their involvement.3 With the develop-
ment of a partnership, healthcare professionals can 
learn individual needs and preferences, and thus im-
prove the journey to diagnosis. 

Receiving a Diagnosis

Survey respondents prefer to receive a diagnosis 
during an in-person discussion with their physician. 
This may validate the necessity of a risk reduction 
strategy, which is for physicians to maintain long-

term continuity of care with patients.4 The other re-
sponse options to this question are related to con-
venience and with fewer of these options selected, 
this may indicate a priority on relationship rather 
than someone assigned by manner of convenience. 
While diagnoses will continue to be delivered in un-
conventional ways or settings, they may not be pre-
ferred by patients for an initial diagnosis.  

One might surmise that younger respondents would 
have a different outlook on how to receive infor-
mation, because communication preferences and 
technology use vary among generations. But this 
was not the case. Response distribution was similar 
across the three age groups. The in-person discus-
sion with a physician was the way most respondents 
said they preferred to receive a diagnosis, but the 
younger individuals might be more inclined to use 
the closest walk-in or express clinic or urgent care. 
When caring for diverse populations, we must con-
sider unique patient needs and preferences.

Withholding Medical Information

About 7% of survey respondents reported that they 
intentionally withheld information that could have 
been important, which has potential for negative se-
quelae. Other surveys have found that up to 50% 
of individuals admitted that they lied or deliberately 
mislead a physician during an encounter.5,6 In addi-
tion, patients may not realize that they have with-
held information.5 

Patients may withhold information for many rea-
sons. The electronic health record has been referred 

Figure 4. Have You ever Withheld Information from a Doctor, Nurse, or Other Healthcare Worker 
that Could Have Been Important?

WEIGHTED  
PERCENTAGES

Source: Center for Survey Research, 
Penn State Harrisburg. Spring 2018 
Penn State poll: report of methods. 
Submitted to: Pennsylvania Patient 
Safety Authority. Middletown (PA): 
Center for Survey Research, Penn 
State Harrisburg; 2018 Apr. 21.
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to as a double-edged sword; it can improve quality, 
but concerns exist about privacy and security, which 
may culminate in nondisclosure to protect personal 
information.7 Additional reasons for nondisclosure 
include absence of physician inquiry, anticipation of 
physician disapproval, patient perceptions of rele-
vance and importance, perceived physician disinter-
est, a fear of being judged, aversion to being lec-
tured to, or fear of being viewed negatively.6,8 This 
may explain why patients lie or stretch the truth 
about topics such as diet, exercise, smoking, sex, 
alcohol intake, recreational drug use, and adher-
ence to doctor’s orders.6 

Other reasons for withholding information may be 
that patients perceive that the healthcare team does 
not take problems seriously, dismisses their com-
plaints, or does not listen to concerns about serious 
symptoms or deterioration.3 Correct diagnosis de-
pends on a complete and accurate medical history; 
therefore, it is vital that patients are transparent. 
Development of meaningful relationships may cre-
ate an environment where patients are less likely to 
withhold information.

A few strategies can be used to encourage patient 
disclosure of health information. Consider using 
open-ended questions or questions that inquire 
about the last time something was done.9 Commu-
nicate with patients the benefits of the electronic 
health record,7 use of the electronic health record 
to engage with personal health information, the 
consequences of nondisclosure and the benefits of 
full disclosure, and privacy and security issues with 
an emphasis on confidentiality and a safe environ-
ment.6 Consider behaviors that establish a personal 
connection, such as introductions, eye contact, and 
a sitting at eye level. 

Patients as Partners

Although survey results indicate that Pennsylvania 
residents would rather receive a diagnosis from a 
physician with whom there is an established rela-
tionship, individuals have different needs and ex-
pectations when it comes to obtaining test results. 

Inclusion of patients as active participants in the 
diagnostic process has been identified as a patient 
education strategy.4 The Authority interviewed a 
panel of experts and their comments make up the 
article, “Ask the Experts: A Roundtable Discussion 
with some of the Nation’s Leaders in Improving Di-
agnosis,” in this edition. In comments made during 
the expert panel but not included in the article, Sue 
Sheridan, a patient safety leader and advocate, stat-
ed that an invitation from the clinician or the clin-
ical team to join them in the diagnostic journey is 
going to be vital. This is a role that some patients 
will not accept, and conversations about partnership 

development are needed. As survey results indicate, 
some patients may not want to embrace this role 
and prefer a more passive degree of involvement. 

Patient partnerships have not historically been sup-
ported by medicine, but there has been a shift away 
from the “doctor knows best” culture with assistance 
from patient engagement initiatives,10 also described 
as a shift from a paternalistic to a patient-centered 
approach.8 The National Academy of Medicine 
(NAM) encourages healthcare professionals and or-
ganizations to partner with patients and families as 
diagnostic team members via engagement through 
alignment of needs, values, and preferences.1 

NAM lists ways for healthcare professionals to en-
gage patients and families, such as the following: 
provide opportunities for patients and family to 
learn about the diagnostic process, create comfort-
able environments to engage patients and families, 
ensure electronic health record access and active 
engagement, and include patients and families in 
efforts to improve diagnosis. 

Patient partnerships may also occur through edu-
cation about diagnosis. The Joint Commission has 
resources that can be found with the Speak-Up™ 
program, with a goal of helping patients and their 
advocates become active care participants.11 A tool-
kit, “The Patient’s Toolkit for Diagnosis,” was de-
veloped for patient use by the Society to Improve 
Diagnosis in Medicine (SIDM) and includes four ar-
eas of focus: preparing patients for an appointment, 
symptoms or pain, medications, and next steps after 
the doctor visit.12 The toolkit approaches healthcare 
as a patchwork of brightly colored fabrics. The pa-
tient’s role is to stitch together the pieces to secure 
the quilt. It can help patients prepare for healthcare 
encounters, through inspiration to speak up and ask 
questions. Ideally, patient-provider partnerships will 
empower patients.

Limitations
A limitation to this study is that after the open-end-
ed response for the question about calling when no 
one calls with results, there was no additional inqui-
ry to provide insight about the response. The addi-
tional insight would be beneficial to determine strat-
egies for the three themes of patient preferences.

The survey did not explore the reasons individuals 
have preferences about the ways they receive a di-
agnosis. In an effort to ensure accessibility today, 
healthcare organizations are using unconventional 
methods of care delivery. Because of a preference 
for in-person discussion with a physician, there may 
be potential for healthcare organizations to develop 
diagnostic processes specific to these nonconven-
tional methods. Another opportunity would be to 
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explore whether individuals in search of a diagno-
sis will defer medical care in cases in which they 
have access only to unconventional care delivery. 
A strong driver of healthcare today is insurance, 
or third-party payers. This component was not ex-
plored in relation to the three survey questions.

After the question about withholding information, 
this survey did not ask additional questions of those 
who answered yes. Inclusion of what information 
was withheld or why the information was withheld 
would be beneficial to healthcare teams in develop-
ment of strategies.

Conclusion
Healthcare professionals need to engage patients, 
focus on their individual needs, and include them 
as active participants in the diagnostic process. Two 
key components to the diagnostic process include 
communication and education. These components 
help build the patient-provider partnership, which 
is paramount to the process. While most individuals 
surveyed prefer to receive a diagnosis in person, pa-
tients may have different needs and preferences that 
might require individualized approaches. Including 
the patient perspective in this important work is key 
to long-term success in improving diagnosis.
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Failures in the Diagnostic 
Process When Assessing 
Suicidal Intent

The diagnostic process is impacted by key cognitive 
and psychological factors on the part of both the 
diagnostician and the patient, especially during the 
stages of history, assessment, and monitoring/fol-
low-up. However, accurate and timely identification 
and treatment of behavioral health disorders may be 
more challenging than in general medicine, and fail-
ures in the process could be more difficult to identify. 

The diagnostic process in behavioral health relies on 
identifying symptoms from patient reports and clini-
cian observations without access to objective labora-
tory tests or biomarkers.1 This lack of valid and reli-
able confirmation makes it difficult to identify errors 
in the diagnostic process before they cause harm. 
The first indication of error in uncovering depres-
sive symptoms and suicide risk may be an injury or 

Abstract: Identifying suicidal intent in patients is difficult; in behavioral health, valid and reliable objective 
measurements and physiologic testing in the diagnostic process are lacking. The first indication of error in 
assessing depressive symptoms and suicide risk may be an injury or death resulting from a suicide attempt. 
Potential failures in the diagnostic process were identified were identified in events reported from May 1, 
2015, through April 30, 2018, through the Pennsylvania Patient Safety Reporting System (PA-PSRS) data-
base. A review of PA-PSRS data found that about 20% of suicide-attempt event reports mentioned the patient 
had been assessed as being at low risk of suicide. A complete assessment explores not just the patient’s 
first statements of suicidal ideation but delves deeper into other plans that the patient may have been with-
holding and the evolution of those plans over time. In addition, information gathering for patient assessment 
appeared to be inconsistent or incomplete in several event reports. Improving information gathering at all 
stages of the patient’s crisis and ensuring that relevant data is communicated throughout the continuum of 
care can contribute to a more accurate diagnostic process. Pa Patient Saf Advis 2018 Oct 31;15[Suppl 1]:46-50.

Christopher Mamrol, BSN, RN, CPPS
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death resulting from a suicide attempt. Information 
found in events reported through PA-PSRS related to 
suicide risk assessment provides an opportunity to 
identify diagnostic errors or failures in the behavior-
al health diagnostic process.

Suicide remains a significant patient safety issue, 
with the number of cases rising annually and now 
ranking as the 10th leading cause of death in the 
United States and 11th in Pennsylvania.2 Most of the 
people who die by suicide received services from 
a healthcare professional within the year prior to 
death, but providers often do not recognize the risk. 
Just as concerning, for each suicide there are an ad-
ditional 25 attempts per year nationwide.2 

Of the 9.8 million adults in the United States who 
reported having had serious thoughts of suicide 
in 2016, 2.8 million reported having made a sui-
cide plan and 1.3 million attempted suicide. Of the 
adults who attempted suicide, 77% reported having 
made plans prior.3 A methodical suicide risk assess-
ment presents the opportunity to understand and 
refine the diagnostic process and reduce the likeli-
hood of diagnostic error resulting in unforeseen sui-
cide attempts. Not just in behavioral health, but in 
medicine generally, chances are high that patients 
will experience at least one meaningful diagnostic 
error in their lifetime.4

Gathering accurate information is vital, particularly 
when assessing suicidal intent. Some patients may 
openly share their intent to attempt suicide, even if 
they are uncertain or the interviewer is ineffective.5 
However, a skilled, detailed discussion and review of 
past documentation is often needed to gain an accu-
rate portrait of a patient’s true suicidal intent. Con-
sideration should be given not just to a patient’s stat-
ed intent, but also to reflected and withheld intent. 

Reflected intent is the “quality and quantity of the 
patient’s suicidal thoughts, desires, plans, and ex-
tent of action taken to complete the plans, which 

reflect how much the patient truly wants to commit 
suicide.”5 Patients may withhold intent if they are 
unwilling to share information or consciously or un-
consciously minimize their intent. Recognizing the 
potential pitfalls of inadequate exploration of re-
flected and withheld intent when assessing suicide 
risk can help improve the diagnostic process.

The assessment stage is another source of poten-
tial error when diagnosing depression and assess-
ing suicide risk. Psychiatric diagnosis often relies on 
clinical evaluation against a prototype of symptom 
clusters, despite the availability of diagnostic cri-
teria in the Diagnostic and Statistical Manual of 
Mental Disorders (DSM; current version is DSM-5). 
Although a multidimensional approach is used to 
assess the patient against the prototype, a subjec-
tive determination is then made whether the patient 
meets the diagnostic requirements.1 

The provider is also tasked with weighing and de-
ciding on each criterion with the available informa-
tion, which may be incomplete. The individualized 
weighing of diagnostic criteria by clinicians based 
on subjective data poses several potential failure 
points to reaching an accurate diagnosis and clini-
cal picture.1 Furthermore, false negatives, as well as 
misinterpretation or misinformation resulting from 
underlying disease process during the assessment 
of suicide risk, greatly increase the likelihood that 
the patient will be moved to an unsafe setting where 
attempting suicide is more probable and more likely 
to result in completion.5

Methods
The author reviewed the PA-PSRS database events re-
ported by Pennsylvania healthcare facilities as “Sui-
cide Attempt – Injury” that resulted in an unantici-
pated injury requiring additional healthcare services 
or events reported as “Suicide – Death” that occurred 
during a three-year period from May 1, 2015, through 
April 30, 2018. The author manually reviewed the 
total resulting set of 70 event report narratives to 
identify reports describing the results of the latest 
completed suicide risk assessment. The events were 
also grouped by method of injury and reported level 
of harm resulting from the suicidal actions.

The author conducted a review of the literature to 
identify the prevalence of and strategies to reduce 
the occurrence of failures in the diagnostic process 
when assessing risk for suicidal actions.

Results
Of the 70 events, 81.4% (n = 57) were reported as 
“Suicide Attempt – Injury” and 18.6% (n = 13) were 
reported as “Suicide – Death”. 

Of the 9.8 million adults in the 
United States who reported having 
had serious thoughts of suicide in 
2016, 2.8 million reported having 

made a suicide plan and 1.3 
million attempted suicide.

“



In 18.6% (n = 13 of 70) of event report narratives, it 
was mentioned that the patient either denied suicid-
al ideation or had been assessed as being of low risk 
for suicidal behaviors prior to the event. 

Information gathering appeared to be inconsistent 
or incomplete in several event reports. 

Of method of injury among event report narratives 
that indicated a low-risk assessment, 38.5% (n = 5 
of 13) involved self-mutilation (e.g., cutting), 15.4% 
(n = 2) involved a jump from height, and one each 
involved hanging, gunshot, intentional overdose, 
car traffic, and train tracks. One narrative did not 
mention the method of injury. 

In 38.5% (n = 5 of 13) of the events involving pa-
tients assessed as low risk, the injury occurred after 
the patient was discharged from the reporting facili-
ty, indicating that a diagnosis of suicidal intent may 
have been missed during the latest assessment. Of 
the 13 events, 69.2% (n = 9) resulted in an unan-
ticipated injury that required additional healthcare 
services, and the remaining events resulted in the 
death of the patient.

Discussion
The review of 70 event reports revealed that nearly 
one-fifth specifically mentioned the patient was as-
sessed as being at low risk for suicide due to lack of 
stated intent or result of assessment. In more than 
one-third of those instances, the patient was then 
discharged from the facility to a lower level of care 
where the suicide attempt occurred. 

Accurately assessing risk for impulsive actions and 
suicidal intent is especially important prior to care 
transitions, oftentimes because the patient’s ability 
to execute suicide plans increases as their psychotic 
or depressive symptoms improve. The patients in-
volved in those events may have had a level of sui-
cidal intent or risk of impulsive actions but did not 
state their intent to the clinician during the most 
recent assessment. This may indicate that a greater 
weight is given to a patient’s stated intent during 
the assessment process than other underlying risks, 
or plans may have been overlooked. 

In many areas of medicine, symptom-based diagnos-
tic systems have been replaced with objective mea-
surements and physiologic testing of physical data. 
This conversion has been slow within the behavior-
al health field. Although the DSM gives behavioral 
health providers a definition of symptoms (criteria) 
for the diagnosis of various conditions, it does little 
more to guide the diagnostic process.6 Limited infor-
mation is available on valid biomarkers and other dif-
ferential testing for behavioral health disorders. Stan-
dardized screening and assessment tools for suicide 

risk suffer from the same limitations. As such, be-
havioral health is anchored in determining diagnoses 
and providing treatment based on symptoms, which 
often have multiple potential causes. Unfortunately, 
treatment based on symptoms alone often fails to ef-
fectively address underlying issues completely.6

These issues are perpetuated by the limits of iden-
tifying diagnostic errors and adjusting the process 
accordingly. Consensus of experts, a common 
method for determining error in behavioral health, 
is problematic. To recognize an error, agreement 
must be reached about which diagnostic prototype 
fits a patient’s symptoms and clinical presentation. 
In addition, most behavioral health diagnostic errors 
are discovered long after the error has been made.1 
For example, a patient in whom schizophrenia or 
depression has been diagnosed may emerge as hav-
ing bipolar disorder, but not until several years lat-
er, revealing the initial misdiagnosis. 

When assessing a patient’s risk for suicidal actions, 
it is critical to gather information directly from the 
patient about his or her intent to die by suicide. 
However, the information gathered at that time 
may not be truthful or complete.5 A patient may not 
share accurate information for a variety of reasons. 
Although most of these reasons are from conscious 
decisions, there may also be instances when a pa-
tient implements unconscious defense mechanisms, 
such as denial, rationalization, or intellectualiza-
tion.5 Conscious reasons that patients may choose 
to misrepresent suicidal intent identified by The 
Training Institute for Suicide Assessment & Clinical 
Interviewing7 include the following:

 � The suicide attempt may be a result of impul-
sivity without extensive suicidal ideation.5

 � Patients may purposely choose to not relay 
suicidal ideation or may withhold the meth-
od of choice because they do not want to be 
stopped from completing the plan.5

 � Patients may believe that suicide is a sign of 
weakness or is an immoral act.5

 � Patients may be worried that they will be per-
ceived as crazy or will be shamed.5

 � Patients may fear that they will be hospitalized 
if suicidal ideation is shared.5

 � Patients may believe that their suicidal ide-
ation cannot be helped.5

 � Patients may have trouble recognizing or de-
scribing emotional pain.8

Additionally, information gathering may be inconsis-
tent throughout the diagnostic process. During the 
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initial intervention, the patient may be emotionally 
charged—with either positive or negative feelings—
and be more willing to share the truth. It is extreme-
ly important that as much data is gathered at that 
time as possible and equally important the informa-
tion is passed along to subsequent healthcare pro-
viders.5 This relayed information can often greatly 
affect the level of suicide risk identified. Past docu-
mentation and information from prior providers can 
be weighed with current evaluations to assess sui-
cidal intent accurately.

Although stated intent is important, withheld and 
reflected intent are vital pieces often not weighed as 
heavily during the diagnostic process. Patients may 
relay their suicidal intent in stages, based on how 
the provider responds. This is also true of informa-
tion the patient may have shared, but reevaluated 
based on a perceived negative reaction with a pre-
vious provider during either the current episode or 
prior episodes.5 When patients with strong suicidal 
intent are asked about a plan, they often choose not 
to share their method of choice even when asked 
directly and might reveal abandoned methods first.9 
For example, a patient may share a plan to shoot 
herself, but hold back on her true method of choice, 
such as to overdose on drugs, for fear the pills will 
be removed as an option. If that shared method is 
addressed by the provider, and the gun is removed, 
there may be a false belief that the risk of suicide is 
sufficiently mitigated, resulting in the patient’s true 
suicidal intent being grossly underestimated.5 

Overlooking reflected intent may lead to erroneous 
assumptions about a patient’s potential for suicidal 
actions. As Shea states, “Those patients most likely 
to die by suicide are those patients least likely to 
relate their intention to do so.”9 

Motivational theory supports the importance of re-
flected intent. When looking at the motivation to do 
something that is hard to do but beneficial, such 
as substance-abuse counseling, the extent of the 
patient’s goal-directed thinking and subsequent 
actions may be much better indicators of intent to 
proceed than stated intent. Although motivation-
al theory is typically used to discuss initiating dif-
ficult-to-do actions for positive change, it can be 
equally effective for initiating a difficult-to-do action 
that is harmful, such as suicide. Therefore, explor-
ing the “amount of time a patient spends thinking, 
planning, and practicing a suicide attempt”5 by ex-
amining the patient’s history, previous clinical inter-
actions, and statements made outside of crisis peri-
ods, may be a more accurate indicator of imminent 
danger than a patient’s current words.5,7

Behavioral health patients are especially vulnerable to 

diagnostic errors related to clinical reasoning, includ-
ing perceptions, failed critical thinking processes, and 
cognitive biases. There is a tendency for clinicians to 
be more judgmental with behavioral health patients 
and blame them for their own illnesses, potentially 
skewing data to fit preconceived expectations.10 This 
is also true for patients with substance abuse disor-
ders, which are common comorbidities with depres-
sion and suicidal ideation. The provider’s cognitive 
constructs can affect how criteria are selected and 
weighed when assessing for suicide risk.11 These 
cognitive errors are pervasive and predictable and 
require providers to take action. Croskerry provides 
strategies to help counteract these cognitive errors, 
including the following:10

 � Increase awareness of cognitive biases by de-
scribing attitudes towards and among individ-
uals with mental health disorders.

 � Force consideration of alternative etiologies for 
symptoms so all possibilities are explored.

 � Provide opportunities to step back from a 
problem and reflect on the thinking process.

 � Use cognitive aids such as algorithms, mne-
monic devices, and handheld technology, 
to improve the accuracy of judgments and 
decrease reliance on memory.

 � Develop simulation opportunities to observe trig-
gers of cognitive bias and their consequences. 

 � Construct training materials to compare bi-
ased and debiased approaches.

 � Develop strategies to avoid anticipated bias 
when discussing sensitive issues such as sui-
cidal intent.

 � Make information available in a concise, clear, 
well-organized format.

 � Minimize time pressures and provide ade-
quate time for complete history gathering 
and assessment.

 � Communicate clear accountability for deci-
sions and establish a process for follow-up.

 � Provide feedback as soon as possible so that 
errors are quickly recognized and corrected.

Because of the reliance on history taking and as-
sessment during interviews, behavioral health pro-
viders are in a unique position to contribute to the 
study and improvement of the diagnostic process in 
all areas, not just behavioral health diagnoses and 
suicide risk assessment. Described or observed be-
haviors and responses of patients, family members, 
and providers may contribute to missed or incorrect 
diagnoses.1,10 Understanding the source and reason 



for those behaviors and reactions can contribute to 
decreased errors during the history and assessment 
stages of the diagnostic process. 

Diagnostic reasoning, acknowledging and learning 
from mistakes, communicating with patients and 
families, and using motivational techniques to gath-
er information are processes with strong roots in 
behavioral healthcare that can help improve the di-
agnostic process.

Limitations
This study is limited by the type and number of 
reports collected, which depend on the degree to 
which facility reporting is accurate and complete. 
Other limitations include scant detail in some of the 
PA-PSRS reports and potential misinterpretation of 
information in the narrative descriptions.

Suicide attempts that do not result in an unanticipated 
injury requiring additional healthcare services might 
be reported as Infrastructure Failures, which are not 
reported to the Pennsylvania Patient Safety Authority 
through PA-PSRS. Events reported as “Self-mutilation” 
or “Ingestion” and not as “Suicide Attempt” were not 
included in the review, as well as potentially applica-
ble events reported as “Other/miscellaneous.” 

The sample size of event report narratives reviewed 
is too small for statistical analysis.

Conclusion
The diagnostic process for behavioral health, specif-
ically in the assessment of suicide risk, is different 
from most other areas of medicine. This difference 
presents both unique challenges and opportunities. 
Review of PA-PSRS event reports indicates a poten-
tial overreliance on stated intent during this assess-
ment process. Recognizing how suicidal intent can 
be more thoroughly assessed and discovered, then 
communicated to all providers, is an important step 
in reducing the harm from associated failures of the 
diagnostic process.
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Listening to Reason: Strategies for 
Instilling a Culture of Clinical Reasoning

University of Pittsburgh Medical Center
VA Pittsburgh Healthcare System

Although misdiagnosis often has multiple causes, 
due to both cognitive and systems-based factors, 
errors in clinical reasoning have been increasingly 
recognized as important contributors. As a result, 
a growing consensus in the medical community 
points toward the need for better training in medical 
decision-making at all levels. 

Despite this need, explicit instruction regarding 
clinical reasoning principles is often lacking.1 Fur-
thermore, the optimal timing and methods for such 
education have not been established. As outlined in 
a recent systematic review, the majority of reported 
curricular interventions are brief (not longitudinal) 
and are isolated both in terms of learner level and in 
terms of venue (not incorporated into existing edu-
cational structure).2 

Implementation of such isolated curricular interven-
tions, in our experience, does not lead to lasting 
change. Instead, we have found that use of a top-
down and bottom-up approach (targeting faculty, 
residents, and medical students) while incorporat-
ing curricula into existing educational venues cre-
ates a culture in which clinical reasoning concepts 
are at the forefront. 

We developed a comprehensive, multipronged ap-
proach for the creation of a culture of clinical rea-
soning within our Division of General Internal Med-
icine by disseminating the common language that 
governs clinical reasoning, role-modeling a system-
atic approach to case solving, and creating an envi-
ronment in which errors can be freely discussed. We 
have implemented the various components of this 
program incrementally over the past five years.

This issue is important because in a 2015 report, 
the National Academy of Medicine identified diag-
nostic error as major threat to patient safety.3

Clinical Reasoning Education Program Overview

Our clinical reasoning program includes longitudi-
nal programmatic initiatives, as well as other efforts 
individualized to our various learner levels. On the 
programmatic level, we instituted a monthly “Clinical 
Reasoning Case Conference” at all three of our train-
ing sites. This conference, described in more detail 
below, allows for role modeling of decision-making 
and for discussion of diagnostic error and cognitive 
biases, and it is delivered to a diverse audience that 
includes students, residents, fellows, and faculty. 

At the faculty level, we developed a training and de-
velopment series that includes discussion of the in-
cidence and impact of diagnostic error and review of 
clinical reasoning terminology. It provides a practi-
cal framework for teaching clinical reasoning in the 
clinical setting as well as for remediation of errors 
in clinical reasoning. We deliver this series, which in-
cludes interactive and case-based exercises, during 
time set aside for faculty development. 

Our residents and medical students similarly learn 
these concepts through interactive online modules 
(which are described in more detail below) and case-
based workshops tailored to each distinct learn-
er level. We continuously reinforce this content in 
the real clinical setting through several initiatives, 
including widely disseminated posters and pocket 
cards containing key concepts. 

Finally, we have incorporated education regarding 
clinical reasoning topics into existing educational 
venues, including morning report (through dedicat-
ed clinical reasoning training of our chief residents) 
and noon conferences.

Clinical Reasoning Case Conference

Early experimental evidence supports the use of ex-
ample-based learning (EBL), wherein a skill is learned 
through observing examples of that skill, such as for 
teaching clinical reasoning.4 However, use of this 
approach requires that clinical teachers possess the 
skills to make their own reasoning processes explicit, 
limiting broad application. To address this educational 
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challenge, we developed an interactive conference 
with a focus on discussion of clinical reasoning 
principles through inclusion of a “clinical reasoning 
moderator” and following the principles of EBL. 

Our monthly “Clinical Reasoning Case Conference” 
includes sequential delivery of clinical information 
from a real patient case to an expert discussant, 
who in turn describes his or her approach to the 
case as it unfolds, in a “think-out-loud” format. Cas-
es are challenging and present opportunities for dis-
cussion of diagnostic uncertainty. The conference 
is facilitated by a “clinical reasoning moderator,” 
who, in keeping with EBL principles, provides ex-
plicit commentary regarding the clinical reasoning 
processes being used and prompts the audience to 
engage in active learning. This monthly conference 
has sustained high attendance for nearly three years 
since its introduction.

In this conference series, a focus on the clinical rea-
soning process has contributed to the development 
of a shared clinical reasoning vocabulary within our 
training program. Furthermore, this format has al-
lowed us to leverage the skills of a small group of 
clinical reasoning educators across a large and di-
verse group of learners and to effectively employ 
EBL principles. The clinical reasoning moderator—
who delivers teaching points, probes the discus-
sant’s thoughts, and provides commentary regard-
ing reasoning processes being used—plays a key 
role in dissemination of broadly applicable clinical 
reasoning concepts. 

Key steps for consideration in conference develop-
ment include achieving buy-in from key programmatic 
stakeholders, identifying the ideal venue and timing to 
maximize attendance and participation, and recruiting 
and training skilled “clinical reasoning moderators.” 

Online Clinical Reasoning Modules

With a goal of being able to efficiently deliver clin-
ical reasoning content to a large group of diverse 
learners, we developed an interactive online curric-
ulum that teaches the language, theory, principles, 
and process of medical decision making. We created 
11 interactive modules based on extensive review of 
the literature and expert consultation. Modules are 
multimedia with video-discussant, interactive pa-
tient videos, text, multiple choice and short-answer 
questions, and branching logic. 

Topics covered include diagnostic error, intuitive and 
analytical reasoning, key steps in the clinical reason-
ing process, and heuristics/cognitive biases. In addi-
tion, the last five modules are dedicated to introduc-
tion and training in the use of a cognitive analytic tool 
developed for use as a bedside decision-making tool. 

These modules have become a standard component 

of the educational program for all internal medicine 
residents as well as for all medical students when 
rotating through our department. We received writ-
ten feedback regarding the modules from about 
80% of learners, the substantial majority of which 
were very positive. 

Lessons Learned

Since the implementation of these efforts, we have 
observed increased use of clinical reasoning vocab-
ulary at all levels as well as an increasing frequen-
cy of spontaneous discussion of biases and clinical 
reasoning at core educational sessions and as part 
of submissions to national meetings. Requests for 
dissemination to other departments are another 
marker of our success. 

As we have worked to promote a culture of clinical 
reasoning within our division, a number of princi-
ples have emerged as essential. First, dissemination 
of a common language to all levels is an important 
first step. Next, use of a centralized and bidirection-
al approach has been critical; previous scattered 
and isolated efforts were met with resistance and 
did not lead to lasting change. Finally, introduction 
of a systematic approach for decision-making allows 
for skill-specific education and remediation. 
Notes
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Accurate Identification of Obstetric 
Sepsis Using E-record Tools
UPMC Magee-Women’s Hospital

Sepsis accounts for 10% to 15% of all maternal 
deaths worldwide and is the leading cause of pre-
ventable maternal death.1,2 Early sepsis recognition 
and management protocols developed by the Cen-
ters for Medicare and Medicaid Services (CMS) 
have been implemented since fall 2015. However, 
the recommended CMS Systemic Inflammatory Re-
sponse Syndrome (SIRS) guideline parameters for 
adult patients, based on the CMS Inpatient Quality 
Reporting Measure, do not factor in normal physio-
logic changes during pregnancy. 

To avoid overuse of resources, the authors devel-
oped adjusted SIRS parameters, organ dysfunction 
parameters, and obstetric (OB) criteria recommend-
ed by local obstetric experts and National Perinatal 
Information Center (NPIC) research, to accurately 
identify and manage sepsis in OB patients. 

The adjusted parameters are used for inpatients 
who are pregnant or immediately postpartum (with-
in 6 weeks after delivery). The authors developed 
a screening report in the electronic health record 
menu to identify OB patients with any of the following:

1. OB Adjusted SIRS Criteria (patient must meet 2):

 � Temperature greater than or equal to 38°C 
(100.4°F) or less than 36°C (96.8°F)

 � Heart rate greater than or equal to 110 beats 
per minute

 � Respiratory rate greater than or equal to 20 
breaths per minute

 � White blood cell (WBC) count greater than or 
equal to 15,000/mm3 or less than 4,000/mm3 
or greater than 0.5 K/uL bands

 � Fetal heart rate (FHR) baseline greater than 
160 beats per minute

2. Organ dysfunction (patient must meet 1):

 � Lactic acid level greater than 2 mMol/L or less 
than 4 mMol/L

 � Hypotension: Systolic blood pressure less than 
85 mmHg or mean arterial pressure less than 
65 mmHg

 � Creatinine level greater than 2.0 mg/dL

 � Bilirubin greater than 2 mg/dL

 � Platelet count less than 100,000 mm3

 � International normalized ratio (INR) greater 
than 1.5

 � Activated partial thromboplastin time (aPTT) 
greater than 60 seconds

The sepsis screening report automatically prints out on 
each unit for review by the charge nurse/clinician at 6 
a.m. and 6 p.m., to provide a quick alert to the bedside 
nurse for patients with possible sepsis. Nursing then 
uses the Magee-Womens Hospital of UPMC Nursing 
Sepsis Screening Form as a guideline for monitoring 
and notifying the multidisciplinary team to imple-
ment CMS’s recommended sepsis interventions.  

The Sepsis Screening Report, Nursing Screening 
Form, and staff education were implemented over 
the last three quarters of 2017. From January 2018 
through June 2018, the hospital has decreased the 
number of OB patients who did not meet CMS SEP-1 
guidelines to zero.
Notes
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Closing the Loop on Critical Stroke 
Results Reporting
UPMC Pinnacle Hanover

Whether a potential stroke patient is received via in-
bound emergency medical services or walks through 
the front door, time is of the essence: time is brain! 
As a primary stroke center, UPMC Pinnacle Hanover 
recognizes that communication is key in providing 
this prompt care. 

After identifying that the patient could be having a 
stroke, it is critical to diagnose the type of stroke 
(e.g., ischemic, hemorrhagic) correctly in order to 
render the appropriate treatment. Interventions 
within a specific time constraint for potential stroke 
patients are considered critical, and treatment with 



alteplase, a tissue plasminogen activator (tPA), can-
not be rendered unless the computed tomography 
(CT) scan result is negative for hemorrhagic stroke. 

In early 2017, the facility implemented an approach to 
enhance and close the loop on communicating stroke 
CT-scan results. Previously, stroke CT results were re-
ported to the provider by telephone only when the 
results of the scan were positive for bleed or infarct. 
But there can be a delay in treatment and/or a nega-
tive patient outcome when stroke CT results are not 
known as soon as they are available. With the new ap-
proach, the radiologist calls the emergency depart-
ment (ED) or ordering provider with the results of all 
stroke protocol CT scans, regardless of the results. 

At the time of the call, the provider may have all 
the other information needed to make the crucial 
decision of whether to administer tPA. Having the 
radiologist contact the provider by telephone helps 
to eliminate a time delay for the ED provider review-
ing the report. Moreover, the physician-to-physician 
call is an additional safeguard to help prevent a CT 
report being left unread prior to tPA administration. 

Representatives from the emergency medicine, qual-
ity improvement, and radiology departments worked 
together to develop the process and monitor for com-
pliance. This effort did not come without reluctance, 
and there were challenges to work through. 

First, outsourced radiology providers did not imme-
diately embrace the process, because they did not 
have to do this at the other hospitals they covered. 
To overcome this challenge, the facility re-educated 
radiology providers and made clear the expectation 
of the CT scan communication. The facility then 
monitored compliance per individual radiologist 
and reported results to the radiology administrative 
team and the vice president of medical affairs, who 
followed up as needed. 

Another challenge was related to providers incorrectly 
ordering the stroke protocol CT for patients who did 
not meet criteria or who were outside of the stroke 
window for thrombolytics (such as alteplase) or endo-
vascular therapy, as defined by hospital protocol. The 
ED team was explicitly educated to use this CT only 
for patients who meet stroke-alert criteria. 

Together, these efforts improve the diagnostic pro-
cess by reducing delay in communicating critical re-
sults for stroke patients, which ultimately may reduce 
harm to patients with time-sensitive conditions. In 
addition, monitoring orders for the stroke-protocol 
CT to protect against its overuse improves diagnosis 
by eliminating waste and preventing treatment delay.
Julie Bankert, BSN, RN, CPHQ
Cardiac & Stroke Program Manager 
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Closing the Safety Gap on Pulmonary 
Nodule Incidental Findings
WellSpan Health

WellSpan Health started an initiative in 2015 to de-
velop a systematic response to the patient safety is-
sue of patient and treating physician unaddressed 
imaging findings and related follow-up recommen-
dations, by defining and developing a Pulmonary 
Nodule Incidental Findings registry. The goal of the 
program is to identify pulmonary nodules/incidental 
findings and ensure follow up. 

The tracking registry began with limited imaging 
studies that identified pulmonary nodules that were 
incidental to the primary reason for the ordered 
study. When an incidental finding is identified, the 
radiologist adds specific wording to his or her report 
that allows the case to be identified by the nodule 
registry team. Working with the oncology team, a 
database was built to accommodate tracking, mon-
itoring, and follow-up for these incidental findings. 

The incidental finding care coordinator (IFCC) 
registered nurse reviews each imaging study find-
ing entered into the database and the correspond-
ing electronic medical record, to assess for planned 
follow-up according to Fleischner Society guidelines 
and related radiologist recommendations. If there 
is no identified notation to indicate that the physi-
cian or primary care physician (PCP) is aware of 
the nodule finding or has planned the recommended 
follow-up, the IFCC will contact them by sending an 
electronic task or by placing a phone call and having 
a discussion with the office staff, physician, or PCP. 
If there is no PCP documented, the IFCC will contact 
the patient by phone or certified letter.

The IFCCs are making positive care impacts by identi-
fying patients whose imaging study findings require 
follow-up that may be unknown to the patient’s phy-
sician or practitioner. From July 2017 to June 2018, 
the IFCCs received and reviewed 5,119 patients for 
pulmonary nodules. All 5,119 patients were identi-
fied by a radiologist as needing follow-up. In 12% of 
all imaging reports reviewed, the PCP (and as a re-
sult, the patient) was unaware of or had not followed 
up on the pulmonary nodule that had been identified 
in the imaging study. Appropriate follow-up would 
include notifying the patient of the nodule, planning 
or scheduling follow-up imaging studies, and sched-
uling appointments. 

As a result of the Pulmonary Nodule Incidental Find-
ings registry review and workflow safety net, 51 pa-
tients per month, on average, were made aware of an 
incidental finding pulmonary nodule that otherwise 
might have been missed in treatment planning and 
follow-up. The IFCC Program is functional at the four 
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WellSpan Health acute care facilities—York Hospital, 
Gettysburg Hospital, Ephrata Community Hospital, 
and Good Samaritan Hospital.

There are plans for possible next steps for the inci-
dental findings registry to include additional nodule 
or lesion types. The Pulmonary Nodule Incidental 
Findings Registry Program has had a positive impact 
on patient safety by ensuring that these important 
findings are not missed during transitions of care.
Holly Wolfe*, MBA 
Director, Clinical Improvement

Mary Anne Hankey, RN, BSN
Incidental Findings Care Coordinator
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Decreasing Diagnostic Error in a 
Neonatal Intensive Care Unit

Einstein Medical Center Philadelphia

The Finnegan Neonatal Abstinence (FNA) scoring 
tool is widely used in neonatal intensive care units 
(NICUs) to guide the diagnosis and treatment of neo-
nates born addicted to opiates. The FNA tool’s sever-
ity score, or diagnostic score, is important because 
it leads the NICU team to the most appropriate treat-
ment protocol; inconsistency in scoring can lead to a 
longer length of stay and less effective opiate weaning. 

NICU nurses at Einstein Medical Center Philadelphia 
identified several concerns with scoring, so an inter-
professional team—comprised of nurses, physicians, 
pharmacists, social workers, and administrators—was 
formed to focus on increasing uniformity in assess-
ment and diagnosis. The team identified inconsisten-
cy among caregivers in assessing and scoring using 
the FNA tool, including variability in differentiation 
of moderate tremors from severe tremors, identifica-
tion of feeding trouble, and differentiating which skin 
breakdown is an indicator of feeding disturbance.

The process for identifying solutions to decrease di-
agnostic errors began with a literature review that 
revealed useful tips and key points for those respon-
sible for scoring. Based on findings from the search, 
the team created a written competency and a return 
demonstration skills checklist (returning in a phys-
ical demonstration what was taught). These were 
completed by all NICU staff members. 

The NICU team also implemented interobserver re-
liability training to help newer staff with scoring. A 
review of the items the infant is consistently being 
scored for is reported during crib-side handoff, so 
oncoming nurses know which items require more fo-
cused attention during scoring. 

These interventions resulted in greater uniformity 
in staff assessment and scoring using the FNA tool. 

This supported a more consistent diagnostic process 
to guide application of opiate-withdrawal protocols 
and, because of the tool’s precision and uniformity 
in communicating the care plan, improved parental 
understanding of the treatment process. 
Jennifer Rodriguez, BSN, RN 
Director of Nursing
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The Diagnostic Safety Program at 
Children’s Hospital Colorado

Children’s Hospital Colorado

Children’s Hospital Colorado formally began address-
ing patient harm due to diagnostic errors in December 
2016. The diagnostic safety program focuses on three 
main topics: knowledge, culture, and measurement. 

Over the past five decades, cognitive psychology has 
provided great insight into the processes of human 
decision-making, but that knowledge has not always 
been incorporated into medical education. The hos-
pital’s educational strategy provides clinicians with 
basic knowledge of decision-making processes to 
build awareness of clinicians’ reliance on them in the 
diagnostic process. 

Building on this educational campaign, Children’s 
Colorado is beginning to address the culture sur-
rounding diagnostic error by systematically redesign-
ing the structure of its clinical case review process 
(classically known as the morbidity and mortality 
review, or M&M). This will include M&M facilitator 
training focused on creating a safe environment in 
which to discuss diagnostic errors and their connec-
tion to system improvement. 

Children’s Colorado is also developing a repository 
of articles about the current science of clinical rea-
soning and a handbook on best practices for the 
successful development and execution of M&M con-
ferences. Establishing a scientific understanding of 
human judgment and creating a culture supportive 
of discussing flaws in judgment that lead to diagnos-
tic errors will allow clinicians to identify opportuni-
ties for reducing harm from such errors.

Another component of the strategy is to identify 
larger trends in diagnostic error that may be amend-
able to system-wide solutions. Although patients in a 
subspecialty or clinical unit may suffer harms unique 
to their medical circumstances, it is unlikely that the 
underlying diagnostic reasoning failures are unique. 
If improved understanding of these underlying fail-
ures remains isolated in the knowledge of a single 
unit, it deprives learning at an institutional level to 
uncover where, when, and how these diagnostic er-
rors are occurring. 



Collecting this knowledge centrally will allow system-
atic measurement of the frequency and type of diag-
nostic errors encountered. To that end, Children’s 
Colorado has created a novel diagnostic error report-
ing and tracking database that will permit compil-
ing M&M cases from across the hospital to discover 
trends in diagnostic error. This will foster the study 
and implementation of improvement strategies that 
can prevent harm in a much larger proportion of the 
hospital’s patient population. 

Over the past year, progress has been slower than 
hoped. Openly discussing diagnostic errors creates 
significant discomfort in diagnosticians. Bringing the 
harms that result from faulty diagnostic reasoning 
into the light challenges the diagnosticians’ defining 
characteristic—to get the diagnosis right. Yet, it is 
vitally important to ensure the trust and cooperation 
of diagnosticians because the diagnostic process is 
so often obscure. 

The approach taken to build that trust and cooper-
ation involves a strategy rooted in partnership and 
establishment of shared goals. For example, the 
redesign of the M&M process started with one-on-
one conversations between the Diagnostic Safety 
Program leader and M&M facilitators to understand 
their unique challenges, followed by a retreat with 
several facilitators to define shared goals, expecta-
tions, and components of clinical case review. Sim-
ilarly, the database developed for tracking case-re-
view details and outcomes is being tested by select 
clinical units that already have robust case review 
processes. Feedback is used to refine the database 
to ensure that it serves both the local case review 
process within the unit and supports the larger insti-
tutional mission. 
Joseph A. Grubenhoff, MD, MSCS
Associate Professor of Pediatrics, University of Colorado School of Medicine
Associate Medical Director, Clinical Effectiveness, Children’s Hospital Colorado
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Ensuring Follow-Up of ED Radiologic 
Incidental Findings

Tyrone Regional Health Network

Emergency departments (EDs) focus on acute care 
and because of that, nonacute, but still clinically 
significant imaging findings might not be commu-
nicated to the patient or primary care clinician for 
follow up. In addition, the prevalence of preliminary 
radiologic interpretations for ED cases (performed 
overnight at many institutions) means that final in-
terpretations may occur when the ordering clinician 
is off duty. This further increases the risk that an im-
portant finding may not be properly addressed and 
patients might not learn of the finding.

Tyrone Hospital providers and staff were challenged 
by the desire to ensure adequate and accurate patient 
education about incidental findings. They were eager 
to participate in the Hospital and Healthsystem As-
sociation of Pennsylvania (HAP) Hospital Improve-
ment Innovation Network (HIIN) pilot project. The 
Pennsylvania Patient Safety Authority and the Health 
Care Improvement Foundation led the project, and 
the goal was to decrease diagnostic error. 

As part of this project, a team was formed at the 
hospital to ensure interdepartmental coordination 
of care, including the chief radiologist, chief nursing 
officer, emergency department (ED) nurse manag-
er, radiology department director and secretary, and 
quality director. The team reviewed the electronic 
medical record for documentation issues and track-
ing abilities. After project-related meetings and edu-
cation, the team discussed proposed practice chang-
es for feasibility and implementation.  

The changes addressed incidental findings on ED im-
aging scans. For example, a computed tomography 
scan of the abdomen and pelvis may be ordered to 
evaluate for acute appendicitis. However, an inciden-
tal finding might be revealed, such as a renal mass 
or lung nodule. This incidental finding might need 
further evaluation to assess for malignancy. In ad-
dition, the prevalence of preliminary radiologic in-
terpretations for ED cases (performed overnight at 
many institutions) means that final interpretations 
may occur when the ordering clinician is off duty. 

The following imaging-tracking practice was refined 
after engagement with the HIIN project. If the radiol-
ogist determines that the incidental finding may be 
clinically significant, he or she flags the case for the 
department secretary, who then obtains the patient’s 
contact information and identifies the primary care 
clinician. The secretary prints the report and drafts a 
cover letter to the patient and primary care clinician 
explaining that an abnormality identified by imaging 
requires follow-up. The radiologist then contacts the 
patient to discuss imaging findings and recommen-
dations. This educational conversation either takes 
place in person or by telephone. The related doc-
uments are either hand delivered or mailed to the 
patient. In addition, the report is forwarded to the 
primary care clinician.

As mentioned above, before the HIIN collaborative ef-
fort, Tyrone Hospital had initiated an imaging track-
ing program in 2015, which was not limited to ED 
patients. This broader program uses similar proce-
dures to either notify patients or their primary care 
clinicians of any imaging finding with significant 
potential for malignancy. Patient feedback to the 
changes that were put in place during the HIIN proj-
ect has been positive. Everyone involved in the pro-
cess strongly believes that a coordinated effort will 

October 31, 2018 - Vol. 15, Suppl 1   •   ©2018 Pennsylvania Patient Safety Authority
55

56



result in appropriate diagnosis and treatment in the 
timeliest manner possible. The team is driven by their 
passion to improve community health and wellness 
and provide patients potentially lifesaving treatment.
Anna M. Anna*, MHA, BSN, RN, NE-BC
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Faster Imaging for Earlier Stroke 
Diagnosis and Treatment

Einstein Medical Center Montgomery

To maintain our certification as a primary stroke 
center at Einstein Medical Center Montgomery 
(EMCM), we work diligently to follow standards out-
lined by Joint Commission. A multidisciplinary com-
mittee—which is chaired by the stroke coordinator 
and includes representatives from the emergency 
department (ED), diagnostic testing, radiology, lab-
oratory services, case management, neurology, and 
a community member—meets monthly. 

The committee’s primary goal is to improve patient 
outcomes through case review and to determine 
how the hospital can safely and efficiently improve 
processes with an emphasis on rapid diagnosis and 
treatment. The committee reviews all charts of pa-
tients who presented as a stoke alert either to the 
ED or as inpatients and pays particular attention to 
cases in which the patient received a lytic medication 
or endovascular thrombectomy. 

In the fall 2015, after a review of evidence-based 
practices for stroke care, recommendations were 
received from the stroke committee to make signif-
icant changes to our stroke-alert process in the ED. 
Knowing that rapid diagnosis is a precursor for suc-
cessful patient outcomes, EMCM reached out to local 
emergency medical services (EMS) organizations 
that transport patients to our facility to determine 
whether arriving crews would take patients directly 
to the radiology department for a computerized to-
mography (CT) scan on the EMS stretcher. 

This is an atypical practice for EMS, although doing 
so would save precious time by avoiding the patient 
first being placed on an ED stretcher and then trans-
ported for a CT scan. EMS’s notifying EMCM prior to 

the arrival of a potential stroke patient allows early 
communication and treatment collaboration with the 
CT technician as well as the other members of the 
stroke team. Effective implementation of the practic-
es was agreed upon by all parties.

In spring 2017, recognizing that vital time was be-
ing lost when a stroke patient had to return to CT 
scan for a computed tomography angiography 
(CTA) scan after having a noncontrast imaging study 
allowed for a change in practice in which a patient 
undergoes both CT and CTA in rapid succession. 
Stroke patients now undergo a noncontrast CT that 
is first read by a radiologist; then, if deemed safe 
and clinically appropriate, the patient undergoes a 
CTA without ever being moved from the CT table. 
The results of the CTA will provide information that 
will determine whether a patient is eligible for a me-
chanical thrombectomy.

Patients who present within 3 to 4.5 hours of the 
start of stroke symptoms are eligible to receive a tis-
sue plasminogen activator (tPA) in an attempt to 
dissolve the clot that is causing the obstruction to 
the brain, thereby leading to improved blood flow to 
the affected area. The standard for ED presentation 
to tPA administration is 60 minutes. Completion of a 
noncontrast CT is necessary to determine a patient’s 
eligibility for receiving this medication. 

By decreasing the time it takes for the CT to be com-
pleted and read we have significantly decreased 
our administration time for tPA. From August 2015 
through July 2016, 50% of eligible patients received 
tPA within 60 minutes of presentation to the emer-
gency department. For 2017, that had grown to 87% 
of eligible patients receiving tPA within 60 minutes.

By improving our processes and delivering treatment 
more quickly, we improved our outcomes by improv-
ing our patients’ quality of life and limiting the de-
gree of disability as a result of their stroke.
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HIV and Hepatitis C Virus: Improving 
Diagnosis through Electronic Medical 
Record–Driven ED Testing
Temple University Hospital

The number of acute hepatitis C infections identi-
fied in Philadelphia between 2012 and 2016 has in-
creased ten-fold.1 Philadelphia County also has the 
highest 12-year incidence rate of hepatitis C virus 
(HCV) in the state.2 And Philadelphia has had more 
new (human immunodeficiency virus) HIV cases 
than all other counties in Pennsylvania combined 
(31,986 cases from 1980 to 2016 in Philadelphia, 
compared with 28,621 cases for all other Pennsyl-
vania counties).3 Yet, Philadelphia County comprises 
only 12% of the total population of the state.4  

Temple University Hospital, in Philadelphia, serves a 
high-risk, inner-city population, and many of its res-
idents lack access to primary care. To facilitate early 
diagnosis and to establish timely follow-up and ini-
tiation of care, the hospital has implemented a nov-
el screening program for HCV and HIV through the 
emergency department (ED), using the electronic 
health record (EHR).

When patients enter the ED at the main hospital and 
a community affiliate, a best practice alert in the 
EHR is triggered if the patient’s medical record in-
dicates that criteria for HCV testing is met, based 
on current guidelines from the Centers for Disease 
Control and Prevention (CDC). The alert instructs 
the provider to offer HCV testing, which can then 
be ordered by nurses or physicians. A similar pro-
gram has been implemented at the affiliate site for 
HIV screening. All patients arriving in the ED, age 18 
through 65, are offered HIV testing and consent for 
testing is obtained in triage if they accept.

The results from these screenings are collected in a 
registry within the EHR. Navigators then use the reg-
istry to contact patients with positive results for ap-
propriate follow-up. Attempts to contact patients are 
documented in the chart and the results are tracked 
within the registry. If patients who were not reached 
by phone or certified letter return to the hospital, 
the on-site navigators are notified by means of EHR 
and text messages so the patients can be informed 
of their results. Once informed of the diagnosis, pa-
tients are scheduled for a follow-up appointment 
with the appropriate specialist.

Since August 2017, more than 4,000 patients have 
been screened for HCV; testing for 7.4% demonstrat-
ed chronic infection. Thirty-three percent of patients 
with positive HCV test results have been linked to care 
with an HCV specialist. Of the 1,825 patients who have 
been screened for HIV, 0.4% had positive test results. 
All aspects of the process, including triggering of the 

best practice alert, resultant testing or dismissal of 
the alert, and patient follow-up, are being tracked to 
further refine the process to increase the number of 
patients tested and linked to care. 

Early diagnosis of HCV and HIV using this type of 
EHR-driven testing program can increase the number 
of patients screened and linked to care. Ultimately, 
this screening program may lead to improved diag-
nosis, supporting a decrease in disease transmission 
and associated morbidity and mortality. 
Notes

1. Phila.gov. Hepatitis C Virus infection in Philadelphia. Philadelphia De-
partment of Public Health. 2017 Nov [accessed October 2018].   https://
www.phila.gov/health/pdfs/commissioner/chart/chart%20v2e11.pdf

2. Health.pa.gov. Hepatitis C epidemiologic profile-Pennsylvania 2003-
2014. Pennsylvania Department of Health. 2016 Aug [accessed 2018 
Feb]. http://www.health.pa.gov/My%20Health/Diseases%20and%20Con-
ditions/E-H/HepatitisC/Documents/PA%20HCV%20Epi%20Profile_v11.
pdf. [direct link no longer available].  

3. Health.pa.gov. Annual HIV surveillance summary report. Pennsyl-
vania Department of Health. 2017 Jun [accessed 2018 Feb]. https://
www.health.pa.gov/topics/Documents/Programs/HIV/Pennsylvania%20
2016%20Annual%20HIV%20Surveillance%20Report.pdf

4. Data Access and Dissemination Systems (DADS). 2010 Oct 5. Your 
geography selections. [accessed 2018 Oct 3]. https://factfinder.census.
gov/faces/tableservices/jsf/pages/productview.xhtml?src=bkmk  [direct 
link unavailable].
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Improving Diagnosis by Monitoring 
Serial Procalcitonin Levels

Summit Health

Rapid determination of the pathogenic organism 
type—bacterial, viral, or fungal—presents a challenge 
in the diagnosis and treatment of infectious diseases. 
Until this information is known, treatment remains 
empiric and largely requires the use of broad spec-
trum, and potentially unnecessary, antimicrobials. 
This, in turn, could result in adverse drug effects, in-
creased hospitalization costs, and an adverse effect 
on local antimicrobial susceptibility patterns.1

Summit Health uses the biomarker procalcitonin to 
identify bacterial infections in a timely manner. Pro-
calcitonin is undetectable in the absence of a bacte-
rial pathogen. Obtaining and monitoring serial pro-
calcitonin levels is especially helpful in determining 
whether an infection is bacterial and if it should be 
treated with an antibacterial agent. Further, serial 
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procalcitonin levels may predict a satisfactory re-
sponse to antimicrobial therapy, which could enable 
de-escalation of antimicrobials in a timely manner.2

The pharmacy department partnered with the pulmon-
ology, infectious disease, hospital medicine, infection 
prevention, and pathology departments to initiate a 
procalcitonin protocol for patients admitted with bron-
chitis, pneumonia, chronic obstructive pulmonary 
disease, or congestive heart failure diagnoses. The 
protocol included drawing a procalcitonin level at ad-
mission and every 48 hours thereafter. The orders for 
procalcitonin were hard-coded into the computer-phy-
sician order-entry order sets. The clinical pharmacist 
was notified each time a procalcitonin level test result 
was completed by the laboratory. 

When baseline and successive procalcitonin levels 
were less than 0.1 ng/mL, the case was referred for 
review by the antimicrobial stewardship team, which 
included an infectious disease physician. Using 
procalcitonin level results in combination with oth-
er biomarkers such as C-reactive protein, presence 
or absence of leukocytosis, chest radiography, and 
temperature trends, the infectious disease physician 
determined whether communication with the attend-
ing physician was warranted to advise the attending 
physician that an infectious process was unlikely to 
be bacterial in nature and that discontinuation of an-
timicrobials should be considered.3

Because of serial procalcitonin measurements, many 
patients admitted with select diagnoses (e.g., bron-
chitis, pneumonia) were determined not to have bac-
terial infections and thus were spared full courses of 
antimicrobial therapy.

Monitoring serial procalcitonin levels in a subset of 
patients suspected of having a respiratory bacterial 
infection can be useful in ruling out a bacterial cause; 
procalcitonin provides a beneficial tool to improve 
antimicrobial stewardship.
Notes

1. File TM Jr, Srinivasan A, Bartlett JG. Antimicrobial stewardship: importance 
for patient and public health. Clin Infect Dis. 2014 Oct 15;59 Suppl 3:S93-6. 
Available https://doi.org/10.1093/cid/ciu543 PMID: 25261547 

2. Jun M, Khan AK. Procalcitonin: uses in the clinical laboratory for the 
diagnosis of sepsis. Lab Med. 2010;41(3):173-77. Available https://
academic.oup.com/labmed/article/41/3/173/2504938 

3. Schuetz P, Christ-Crain M, Thomann R, Falconnier C, Wolbers M, Widmer 
I, Neidert S, Fricker T, Blum C, Schild U, Regez K, Schoenenberger R, Henzen 
C, Bregenzer T, Hoess C, Krause M, Bucher HC, Zimmerli W, Mueller B; 
ProHOSP Study Group. Effect of procalcitonin-based guidelines vs standard 
guidelines on antibiotic use in lower respiratory tract infections: the proHOSP 
randomized controlled trial. JAMA. 2009;302(10):1059-66. Available: https://
jamanetwork.com/journals/jama/fullarticle/184544 PMID: 19738090  
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Improving Post-Mortem Diagnosis in 
Unexpected Neonatal Demise Using 
Virtual Autopsy
Abington Memorial Hospital
Congenital anomalies are a leading cause of neonatal 
death worldwide.1 These lesions may not be detected 
by ultrasound during routine antenatal surveillance 
but can have significant, and even lethal, implications 
during the neonatal transitional period.2 

A neonatal loss has a profound impact on patients, 
families, and care providers, and often a traditional 
autopsy is not pursued by the family because of the 
delicate nature of the situation and the invasiveness 
of the procedure. Virtual autopsy or “virtopsy” has 
been validated through multiple studies as a mini-
mally invasive means of objectively documenting 
cause of death.3,4 Virtual autopsy is often a compos-
ite of imaging, including ultrasound, computed to-
mography (CT) and magnetic resonance imaging 
(MRI). Although virtopsy has been studied in adults, 
it has only recently been studied in neonates.5

At Abington Memorial Hospital, a 30-year-old prima-
gravida presented to labor and delivery with preterm, 
premature rupture of membranes. She was admitted, 
given prophylactic antibiotics, and expectantly man-
aged. She had an uneventful labor course, and fetal 
monitoring was reassuring throughout the night. She 
quickly progressed to complete dilation; however, af-
ter two hours of pushing, there was no descent of the 
fetal head. A cesarean delivery was recommended. 
After a difficult delivery, resuscitative measures were 
unsuccessful, which resulted in a neonatal death. Like 
many others, the patient and her husband were op-
posed to a traditional autopsy. A virtual autopsy was 
offered to the family as an alternative.0

A CT, MRI, and ultrasound were performed, and diag-
nostic imaging clearly demonstrated an imperforate 
thin membrane across the trachea distal to the vocal 
cords, making it impossible for air to flow through 
the respiratory tract into the lungs despite extensive 
resuscitative measures. 

Imaging demonstrated fluid throughout the tracheo-
bronchial tree and the absence of air in the lungs. The 
presence of a tracheal air fluid level suggestive of an 
upright presentation while the infant was supine is par-
ticularly compelling for this case. Virtopsy provided 
noninvasive documentation of findings, which could be 
analyzed and independently verified with preservation 
of tissues. The finding of a tracheal web at virtopsy ex-
plains why resuscitation efforts were ineffective. 

Obtaining answers in situations like these is of criti-
cal importance to prevent inappropriate assignments 
of guilt and blame for patients and family, as well 
as providers. In this case, it was particularly instru-
mental in diagnosing a cause of death and providing 
closure to all involved. 



Virtopsy provided noninvasive documentation of 
findings that could be analyzed and independently 
verified, while preserving tissues. However, although 
virtopsy allows for structural and tissue analysis, it 
does not provide molecular or genetic information, 
suggesting that there are still roles for traditional 
post-mortem evaluation techniques. 

As evidenced by this case, using virtopsy to identify a 
cause of death can be critically important in the pro-
cess of coping and healing after a loss, and it allows 
the study of disease through a different lens from 
that of traditional autopsy. The hope in applying this 
technique broadly is to provide a minimally invasive 
way to gain insight and in-depth information that 
might be unobtainable otherwise.
Notes

1. Kalter H. Five-decade international trends in the relation of perinatal 
mortality and congenital malformations: stillbirth and neonatal death 
compared. Int J Epidemiol. 1991;20(1):173-79.

2. Sylvester KG, Ghole S, Albanese CT. Congenital bronchopulmonary malformations. 
Chapter 22. In: Holcomb GW III, Murphy JP, Ostlie DJ, editors. Ashcraft’s pediatric 
surgery. 5th edition. Philadelphia (PA): Saunders/Elsevier; 2010. p. 279-89.

3. Bolliger SA, Thali MJ, Ross S, Buck U, Naether S, Vock P. Virtual autopsy 
using imaging: bridging radiologic and forensic sciences. A review of the 
Virtopsy and similar projects. Eur Radiol. 2008;18(2):273-82. Available 
https://boris.unibe.ch/23904/ PMID: 17705044 

4. Dirnhofer R, Jackowski C, Vock P, Potter K, Thali MJ. VIRTOPSY: minimally 
invasive, imaging-guided virtual autopsy. Radiographics. 2006;26(5):1305-33. 
Available https://pubs.rsna.org/doi/10.1148/rg.265065001 PMID: 16973767 

5. Thayyil S, Sebire N, Chitty LS, Wade A, Chong WK, Olsen O, Gunny 
RS, Offiah AC, Owens CM, Saunders DE, Scott RJ, Jones R, Norman W, 
Addison S, Bainbridge A, Cady EB, De Vita E, Robertson NJ, Taylor AM; 
MARIAS collaborative group. Post-mortem MRI versus conventional 
autopsy in fetuses and children: a prospective validation study. Lancet. 
2013;382(9888):223-33. Available https://www.sciencedirect.com/
science/article/pii/S0140673613601348?via%3Dihub PMID: 23683720 
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Safer Dx Learning Lab at Geisinger: A 
Partnership between Researchers and 
Health System Leaders for Improving 
Diagnostic Safety

Geisinger Medical Center

Diagnostic errors—missed opportunities to make 
timely and accurate diagnoses—are major contributors 
to patient harm but are hard to tackle because they are 
difficult to identify and measure. Progress in reducing 
diagnostic errors hinges upon our ability to overcome 
several unique measurement-related challenges, 
including operationally defining diagnostic error in 

real-world settings. Compounding these challenges is 
the fact that diagnostic errors typically emerge across 
multiple episodes of care. Although recent studies1 
show that misdiagnosis affects at least one in 20 
U.S. adults each year in the outpatient setting, health 
systems have yet to develop a systematic approach to 
improving diagnostic performance in either inpatient 
or outpatient settings.

This compelling need to demonstrate how to identify 
and reduce diagnostic errors led to the creation of the 
Safer Dx Learning Lab. Funded by the Gordon and Bet-
ty Moore Foundation, clinical leaders at Geisinger and 
researchers at Baylor College of Medicine have formed 
a unique learning health system for improving diagno-
sis. The lab is taking a systematic approach to learn 
how healthcare systems can enhance the safety and 
accuracy of the diagnostic process. This collaboration  
combines Baylor’s multidisciplinary research expertise 
and Geisinger’s innovative approach to clinical opera-
tions, allowing translation of research into meaningful 
care improvements.

The Safer Dx Learning Lab—Dx stands for diagno-
sis—uses multiple data sources from the health sys-
tem (risk management, electronic triggers), provid-
ers, and patients to identify missed opportunities 
in diagnosis. After an initial rigorous review by the 
Learning Lab team, missed opportunities are then re-
viewed by the Committee to Improve Clinical Diag-
nosis (CICD) to further understand how to uncover 
contributory factors and provide feedback to individ-
uals, teams, and entire divisions. 

This analytic process is all about how and what we 
can learn from the opportunity. We look at five di-
mensions in the diagnostic process derived from the 
Safer Dx framework2: (1) patient-provider interac-
tions, (2) diagnostic test performance and interpre-
tation, (3) the referrals process, (4) appropriate fol-
low-up of test results, and (5) patient factors. 

Geisinger has harnessed a wealth of electronic data 
and will leverage it to provide actionable information 
to improve clinical diagnostic quality. Together with 
Baylor, the group will use a multidisciplinary, socio-
technical approach to improve the measurement and 
feedback of diagnostic errors. 

The unique CICD at Geisinger advises and closely col-
laborates with the Safer Dx Learning Lab. Its members 
include senior physicians, clinical and operational 
leadership, and key stakeholders from quality and 
safety, risk management, patient experience, medical 
informatics and information technology. The CICD has 
an extensive agenda, but in general seeks to identi-
fy and assess diagnostic errors while making every 
error an opportunity for broad-based learning in an 
open and constructive environment. This project is in 
its early stages but offers a unique opportunity to ad-
dress challenges posed by diagnostic errors.

October 31, 2018 - Vol. 15, Suppl 1   •   ©2018 Pennsylvania Patient Safety Authority
59

60



Notes

1. Singh H, Meyer AN, Thomas EJ. The frequency of diagnostic errors 
in outpatient care: estimations from three large observational studies 
involving US adult populations BMJ Qual Saf. 2014;23(9):727-31. Also 
available: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4145460/. 
PMID: 24742777.

2. Singh H, Sittig DF Advancing the science of measurement of 
diagnostic errors in healthcare: the Safer Dx framework. BMJ Qual Saf. 
2015;24(2):103-10. Also available: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC4316850/. PMID: 25589094 
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A Standardized Approach to Defining 
and Rapidly Recognizing Diarrhea
Select Medical

Diarrhea is a common occurrence in critically ill patients. 
Up to 38% of patients in the intensive care unit have at 
least one episode of diarrhea.1 These episodes may 
be noninfectious (i.e., associated with nutritional inter-
ventions such as enteral feeding) or attributable to insid-
ious hospital-acquired Clostridium difficile infection. 

Diagnosis and management of diarrhea is especial-
ly critical in this patient population because of the 
impact on the patient’s long-term recovery and nu-
tritional status. However, the lack of standardized 
definitions of diarrhea, inconsistent approaches to 
troubleshooting the underlying cause, and the po-
tential for over-use of laboratory C. difficile testing 
make diagnosis and management challenging.

Recognizing these challenges, Select Medical’s 
long-term acute care hospital (LTACH) division 
embarked on a diagnostic stewardship mission to 
promote rapid identification and resolution of diar-
rhea. The approach was to use a standardized diar-
rhea definition and interdisciplinary management. 

Senior leaders from the clinical, dietary, and phar-
macy disciplines collaborated to define diarrhea by 
two criteria, only one of which is required to meet 
the definition: the presence of three or more watery 
stools in 24 hours or less or a significant change 
from patient’s baseline stool consistency. 

The leaders also developed a diarrhea management 
algorithm to guide staff through appropriate diagnos-
tic steps after a new onset of diarrhea. The algorithm 
includes assessment of underlying medical causes, 
evaluation of potential fecal impaction, and medical 
record reviews by nursing, pharmacy, and dietary staff 
to identify any other possible contributing factors to 
diarrhea prior to ordering tests for C. difficile. 

Assessment of other clinical or pharmaceutical causes 
for diarrhea was expected to reduce routine C. diffi-
cile testing when clinical indications of infection were 
not present. Additionally, limiting C. difficile testing 
to patients with acute signs and symptoms of infec-
tion was expected to reduce the risk of false-positive 
tests in cases of asymptomatic colonization.

The diarrhea management program was tested in 
pilot programs at five Select Medical LTACH sites 
from March 1 through September 30, 2017. Partic-
ipating sites reported an increase in the number of 
diarrhea cases identified and improved multidisci-
plinary collaboration for diarrhea management. 

Preliminary results of the program were shared with 
Select Medical’s National Medical Advisory Board, 
which approved the roll-out of the strategy to all 
facilities in the LTACH division in early 2018. Edu-
cation of clinical leaders at each hospital was com-
pleted through a series of structured webinars, and 
in-service sessions for all staff members on the 
standardized definition and management protocol 
were completed in March 2018.
Notes
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my: Clostridium difficile infection in the intensive care unit. Crit Care. 
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cles/PMC5651627/ PMID: 29058580 
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The problem of diagnostic error is not new to health-
care, yet it still has not received its due attention. In 
its 2015 report, the National Academy of Medicine 
(NAM) concluded that “most people will experience 
at least one diagnostic error in their lifetime, some-
times with devastating consequences.”1 Despite a rec-
ognized need for more work in this area to improve 
processes and prevent harmful events, the breadth of 
the issue makes it challenging to find a place to start. 
Solutions are rarely “one size fits all,” and in some 
cases they may not yet exist. 

The Institute for Healthcare Improvement (IHI) 
recommends approaching challenges with a com-
prehensive Model for Improvement2 to guide efforts 
from goal-setting through iterative small changes us-
ing Plan, Do, Study, Act (PDSA) cycles.3 This model 
provides a tested, standard method for performance 
improvement work. 

Daunting patient safety challenges can be viewed as 
learning journeys that invoke a spirit of welcoming 

new and creative ideas and allow room for experi-
mentation. With this approach, hospital project lead-
ers and change agents (“project leaders”) set the cre-
ative context and help the team move to action more 
quickly through small trials, with an expectation of 
learning and adaptation along the way. 

In this article, we share a conceptual framework that 
can be used to tackle any big patient safety challenge. 
This is not an alternative to the IHI Model for Improve-
ment and PDSA but a supportive framework that can 
be used in conjunction with them. We also share our 
story of working together to decrease diagnostic er-
ror in Pennsylvania as an example of our conceptual 
framework in action (see “The Conceptual Framework 
in Action to Decrease Diagnostic Error in Pennsylva-
nia” beginning on page 64).

Understand the Nature of the Challenge
With a broad, complex patient safety challenge, at-
tempting to clarify every detail can impede progress. 

Perspective

                            
Getting Creative
Harnessing Synergy to Tackle Big Patient Safety Challenges
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Instead, teams can first focus on understanding the 
nature of the challenge. 

In “The Practice of Adaptive Leadership: Tools and 
Tactics for Changing Your Organization and World,” 
Heifetz and colleagues explain that challenges can 
be technical or adaptive in nature, and in some in-
stances, have elements of both.4 For technical prob-
lems, solutions and expertise already exist; the work 
is in applying and implementing known solutions. 
Conversely, adaptive challenges require shifting of 
attitudes and priorities, adopting new habits, and let-
ting go of old beliefs that support the status quo. The 
people experiencing the challenge must take action 
to solve their problem and not rely on others to pro-
vide solutions. 

One key skill of a project leader is the ability to diag-
nose technical challenges versus adaptive ones. The 
approach and tools best suited to address the chal-
lenge may differ. Coaching and supporting improve-
ment teams is greatly enhanced when they can assess 
the nature of the challenge as technical or adaptive and 
bring the best tools to the table to accelerate change. 
Without this early phase of understanding the nature of 
the challenge, efforts can be impeded as teams take an 
ill-suited approach. Attempting to solve adaptive chal-
lenges with technical solutions can bring frustration 
and inertia to performance improvement efforts.  

An ideal place to start in making this determination 
is to look at the current state and what is happening 
daily in the context of the challenge. In this stage, we 
can step back and look at the steps in a process, how 
individuals relate and communicate, as well as posi-
tive attributes—what is working well? All the observa-
tions and additional information gathered will support 
efforts of the team in understanding the nature of the 
challenge and determining their best strategy.

Determine the Current State
To understand the technical and adaptive character-
istics of a challenge, it is important to “go and see” 
what is happening day to day. Policies and protocols 
may tell us how work should be done, but not how 
it is actually done. Braithwaite and colleagues de-
scribe this as work-as-imagined, how we think work 
occurs on the front line, and work-as-done, what is 

actually happening.6 Work-as-imagined cannot cap-
ture the complexities and decision-making necessary 
in the moment in real life. Without going to observe 
and learn how the work is actually accomplished on 
the front line, we are likely to miss the true nature of 
the challenge we are trying to solve. 

By going to the front line and using all senses (watch, 
listen, feel), we can observe how the process really 
works. This allows real-time identification of challenges 
in real-world settings: how work is accomplished in a 
high-stress environment; how providers from various 
disciplines interact; and how communication does or 
does not occur. Valuable performance improvement 
tools such as process mapping and failure mode and ef-
fects analysis can assist in understanding the process. 
Here, potential interventions may start to take shape 
and align with the Plan phase of the PDSA method. 

It is also helpful to gather perspectives about the chal-
lenge and processes from frontline staff members 
working in different roles. These conversations offer 
a window to the shared attitudes and beliefs of indi-
viduals operating within the system, both at a unit or 
departmental level and as part of the larger organiza-
tion. This is an opportunity to observe who is doing 
the work and who might provide valuable insights and 
perspectives. This can also set the stage for identifying 
key stakeholders for further project work. 

Ensure All Voices are Heard 
If we view a challenge in terms of the process steps 
involved, we can more easily identify the individuals 
who should be included. When forming a project team, 
a broader discussion provides perspectives across dif-
ferent roles from which the problem is viewed. At the 
unit level, physicians and nurses are rarely overlooked 
when requesting participation. On the other hand, sup-
port staff, who contribute greatly to unit culture, are 
often not asked to participate yet can offer an import-
ant perspective. For example, environmental services 
staff may have relevant, valuable input for keeping 
hallways clear or improving infection control practices. 

Everyone looks at aspects of the process through their 
own lens and may “see” barriers or assets missed by 
others. Ensuring diverse representation from all inter-
ested stakeholders will provide the best opportunity 
to unleash new ideas.

Most people are familiar with conventional team meet-
ings, which have a set agenda and a meeting leader 
who speaks at the participants. These familiar envi-
ronments may not help generate creative thinking and 
fresh ideas. It can also be intimidating for some indi-
viduals to speak up and offer their perspective. How 
the environment of the meeting itself is designed 
and structured by project leaders can accelerate the 
move toward new, actionable ideas. Project leaders can 
benefit from building their own skills in designing and 
running meetings. These skills (continued on page 66) 

When you are at the beginning, 
don’t obsess about the middle,   
because the middle is going to 

look different once you get there.5

-Chip Heath
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Box. The Conceptual Framework in Action to Decrease Diagnostic Error in PA

In 2016, the Pennsylvania Patient Safety Authority and the Health Care Improvement Foundation (“project 
team”), under the Hospital and Healthsystem Association of Pennsylvania (HAP) Hospital Improvement 
Innovation Network (HIIN), launched a multiyear project focused on diagnostic error related to imaging in the 
emergency department (ED). In year one, the project team developed a set of measures to be tested in year two 
with a group of Pennsylvania hospitals. Now approaching the end of year two, the project team has identified 
important insights for healthcare organizations seeking to address the problem of diagnostic error.

Understand the Nature of the Challenge
The project team focused on imaging in the ED because of the many challenges and opportunities for improve-
ment in these clinical areas. The ED is an inherently risky environment with many distractions and coordination 
challenges. Imaging is often critical to accurate and timely diagnosis, yet radiologists may not be engaged as 
full members of the diagnostic team. In addition, silos often exist between the ED and radiology, and processes 
between the two departments involve individuals in many roles located in different parts of the hospital.

The project team sought to understand the nature of the challenges related to diagnosis in these clinical areas. 
Given the disparate nature of the process and necessary coordination between individuals and departments, it 
was clear the project would involve some adaptive, nontechnical challenges, thus requiring different approaches 
to find solutions. The project team anticipated and planned its work throughout the project to create the space 
and interactions needed to challenge assumptions and unleash new ideas along the way. 

Determine the Current State
The project team focused on narrowing the scope to specific clinical areas. A project team leader visited several 
Pennsylvania hospitals to observe processes in the ED and radiology in real time and obtain frontline staff mem-
bers’ perspectives. The project team leader sought to identify areas of variation or discrepant understanding of 
the process. The following themes emerged: 

 � The pitfalls and opportunities to improve the diagnostic continuum identified by ED physicians and ad-
vanced practice providers were very different from those identified by radiologists.

 � Many of the ED nurses did not view their roles as being significant to the diagnostic process (although some 
said they should “trust their gut” and speak up more often when they have concerns). 

 � Not only did the observations and interviews provide valuable information, but they allowed new relation-
ships to be formed with hospital teams for future participation in the project. 

Ensure All Voices are Heard
Collaboration is essential to spark new ideas and foster sharing across disciplines, as well as refine scope and 
prioritize areas for further study and evaluation. The project team gathered diverse stakeholders including ra-
diologists, emergency medicine physicians, radiologic technologists, nurses, a patient representative, patient 
safety experts, invited expert speakers, professional organization leaders, and department leaders from hospi-
tals across Pennsylvania for a full-day collaborative event. 

In planning the meeting, the project team focused on who should be invited and what was to be accomplished. 
By viewing diagnosis as a multifaceted process, they identified key players with direct knowledge of different 
aspects of the process. The project team also used interactive methods to achieve the objectives. After presenta-
tions by invited subject matter experts, facilitated and interactive discussion allowed for connection and deeper 
discovery of themes in creative ways. 

*For this project, an incidental finding is defined as “an imaging finding that is unrelated to the patient’s presenting complaint(s) or to the clinical 
indication(s) for the imaging examination that was performed.”

This project has created what I hope will be a sustainable 
workflow to change patient outcomes. Having the technolo-
gists, management, and ED providers working together has 

resulted in better overall communication between teams.
—Hospital Team Leader
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Figure 1. Capturing Synergistic Collaboration Visually

Note: The group was joined by Amanda Lyons, an artist and graphic recorder (visuals-
forchange.com), whose skills captured the activity and ideas throughout the day. Aman-
da shared that thinking visually can help us to view a topic from a higher level and make 
sense of non-linear concepts.

Many participants commented that they learned 
things that day that challenged their assumptions 
about processes in other departments. The activ-
ity was captured by a graphic recorder (Figure 1).

By the end of year one, the project team achieved 
consensus among participants, deciding to fo-
cus on communication of incidental findings.* 
The goals were to improve providers’ commu-
nication with patients about incidental findings 
and verify patients’ understanding of follow-up 
recommendations. The project team developed 
a preliminary toolkit that included a data-collec-
tion tool and resources to help hospital team 
leaders with implementation.

Overcome Inertia
In year two, 12 hospital teams piloted the mea-
sures as a demonstration project. Participating 
hospitals represented all regions of the state, 
including metropolitan and rural, teaching and 
non-teaching, and profit and not-for-profit hos-
pitals. Upon enrollment, hospital teams agreed 
to implement a process to identify patients 
whose ED imaging studies reflected incidental 
findings requiring follow-up or treatment; to test measures through data collection and submission; and to pro-
vide input on the toolkit and data collection tools. Program activities, such as webinars, one-on-one calls, and 
collaborative check-ins, provided additional support and assistance to hospital teams. The project team took 
care to maintain the context for hospital teams moving into year two—that trying new things might not always 
unfold smoothly nor go as planned but learning and adapting to new information would continue, through col-
laborative activity, on the road to change.

During early collaborative discussions, hospital teams described their intended processes for capturing data on 
the measures. During the months that followed, hospital teams shared process modifications to improve data 
capture, reduce burden, and improve communication between departments. During that time, the project team 
regularly supported hospital teams to understand and express to their staff that ongoing learning and adapta-
tion is an expectation and not a sign of failure. 

Hospital team leaders shared challenges related to process variation among clinicians in reporting of incidental 
findings in radiology reports and communication between departments. These discussions allowed the groups 
to share new ideas and interventions to address local barriers.

Learn and Adapt 
Some key findings among hospital teams included inconsistency in use or location of the term incidental finding in 
radiology reports, causing concern that this important information is not easily seen. This led some hospital 
teams to standardize use of the term. Others standardized the format of their radiology reports.

Hospital teams also identified gaps in communication between departments and among providers. Some hospi-
tals in the project have deployed strategies to decrease final radiology report turnaround time, so ED providers 
can communicate results to patients prior to discharge. Another hospital implemented a voice recognition service 
that has improved the speed at which final reports are completed and made available to the ordering physician.

Processes and methods of communicating incidental findings to patients vary across hospitals and may be based 
on resources and workflow; methods include electronic, paper, in-person, and by telephone. In one hospital, 
the radiologist has face-to-face conversations with the ED providers about all incidental or other significant find-
ings, while others have chosen to use real-time electronic communication between departments that allow for 
immediate follow-up on any issues. Reaching patients after discharge remains a challenge, so the ideal aim is to 
communicate this information before patients are discharged from the ED.

The next step in this journey is to explore potential measures to determine whether the patient follows and re-
ceives recommended follow-up. The project team continues to expand this work in Pennsylvania and is planning 
collaborative efforts with hospital teams to address the next steps in this challenging yet rewarding process.

The analyses upon which this publication is based were performed under contract number HHSM-500-2016-00066C, entitled, “Partnership for Patients Hos-
pital Improvement Innovation Network Contract, sponsored by the Centers for Medicare & Medicaid Services, Department of Health and Human Services.”



(continued from page 63) are just as important, and 
should be as foundational to improvement work, as 
knowledge of policies and best practices. 

Skills in utilizing many tools and techniques for de-
veloping this expertise can be taught and many are 
available publicly with directions on implementa-
tion. One set of techniques, coined “Liberating Struc-
tures,” is described by its creators as, “Easy-to-learn 
microstructures that enhance relational coordination 
and trust. They quickly foster lively participation in 
groups of any size, making it possible to truly include 
and unleash everyone.”7

Overcome Inertia
With information gathered to this point, project lead-
ers can coach the team to narrow the focus. To get 
started, identify a piece of the overall process where 
it is possible to take actionable steps and identify 
short-term opportunities for intervention. 

By acting, rather than continuing to simply discuss the 
issue in committees, the team forms an iterative process 
from which to learn and shape next steps (the Do phase 
of the PDSA method). New information will reveal new 
opportunities as the improvement work advances. 

Project leaders should anticipate hesitance to act 
among the team when there is lack of clarity on the 
path forward. Teams often become “stuck” in the de-
velopment phase and may feel unready to launch or 
roll out changes. The key is to gather just enough in-
formation to get started and then move to action with 
small but meaningful tests of change, making sense 
of what is learned, and continuing to adapt and move 
forward down a path with bends and curves. 

Learn and Adapt
At this stage, teams begin to straighten out the 
bends in the path to change, by processing what they 
have learned and deciding what to do next (the Study 
and Act phases of the PDSA method). Improvement 
work is an iterative process. Project leaders should 
allow time for analyzing data and studying themes 
that have been observed in small tests and interven-
tions. These discussions should be lively and held in 
an environment that encourages interactive dialogue 
and creative problem solving. Although untradition-
al structures may give the false impression of being 
“too loose,” it is up to the project leader to allow for 
fun and excitement while maintaining focus on the 
objectives—action, learning, and new possibilities. 

In addition, returning to the front line (“go and see”) 
where the work is occurring provides the best under-
standing of the effects of small process changes. Teams 
can also broaden the assessment to ask what is working 
well and capitalize on existing solutions that might have 
otherwise gone unrecognized. With new understand-
ing, the team focuses on establishing the next steps, 
rather than the final steps, as the cycles continue.
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Conclusion
This conceptual framework can overlay any im-
provement process in any discipline, offering wid-
er context for tackling complex challenges. Getting 
started—somewhere, on some piece of the process, 
where even small but meaningful change can occur—
builds momentum for the journey. The skills needed 
throughout the framework can be taught and built 
upon. We recommend professional development for 
anyone in the role of project leader, change agent, 
or coach.  

This framework is laid out in stages, each building on 
the previous and offering new information to over-
come inertia by focusing on what needs to be done 
next rather than the long, looming road ahead. What 
ties the steps together, and perhaps can be seen as 
the peak of a hill, is bringing diverse voices togeth-
er and capitalizing on the synergy when real face-to-
face conversations occur. 

Project leaders create the environment and extend 
the invitation to frontline experts—who may already 
have solutions for aspects of the larger challenge—
building a culture that promotes learning and adapt-
ing to new information and creative ideas as possibil-
ities for sustainable change.
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Acquiring 
Diagnostic Skill
Understanding the decision making processes used by experts

Commentary

How is an art expert certain that a famous painting 
is not an elaborate forgery? 

How can an antiquities expert determine that an ar-
tifact is more contemporary than claimed? 

Experts use a combination of rapid recognition and 
deliberate analysis, described as System 1 and Sys-
tem 2 thinking.1 System 1 thinking, also called “fast” 
thinking or intuition,2 involves pattern recognition 
as skilled practitioners quickly recognize typical sit-
uations. An art expert can rapidly recognize com-
mon forgeries and copies that appear genuine to 
the untrained eye.3 Even more baffling, an art expert 
may recognize a subtle anomaly that many others 

miss, noting something that just doesn’t seem right 
in a high-quality copy. 

This ability to recognize the typical and detect 
anomalies is key to diagnostic skills in the clinical 
domain as well as in the art domain. This is that “gut 
feeling”2 or “Spidey sense” that clinicians describe 
when they walk into a room and “just know” that this 
patient is sick.

In some situations, however, System 1 thinking is 
not enough. When clinicians engage in a more de-
liberate analytic process to diagnose a patient’s con-
dition, Kahneman refers to this as System 2 or “slow” 
thinking.1 Clinicians often generate hypotheses and 

Ellen S. Deutsch, MD, MS, FACS, FAAP, CPPS & Laura G. Militello, MA
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seek information to confirm or rule out each hy-
pothesis, particularly when faced with a novel pre-
sentation, uncertainty, or complexity. 

Determining the correct diagnosis for a patient has 
always been essential in healthcare, but recent at-
tempts to understand how the diagnostic process 
occurs have received increased attention.4,5 Under 
what circumstances is immediate recognition of a 
pattern, an intuitive process,6 a good thing? Does 
it reflect experience and knowledge? Or is it er-
ror-prone, subject to bias and presumptions?7

Conversely, when is a methodical approach more 
appropriate? Should the clinician work through an 
organized algorithm to ensure a thorough review of 
all potential diagnoses? Or is this process unneces-
sarily laborious when the correct diagnosis might 
be obvious? 

Novice and Expert Decision-Making in 
Diagnosis
Both System 1 and System 2 thinking can be appropri-
ate, depending on the experience level of the clinician, 
the complexity or rarity of the medical condition, and 
the time and resources available. However, descriptive 
studies suggest that novice and expert clinicians use 
different processes to develop diagnoses. 

Novice clinicians tend to depend more on quanti-
fiable, verifiable objective data, such as vital signs 
and laboratory test results. They seek affirmation 
from other members of the healthcare team8—ex-
plicitly or implicitly—to verify their assessments. 

Experts generally have more confidence in their as-
sessments. They develop hypotheses based on both 
objective data and less quantifiable information, 
such as changes in mental status, abnormal skin 
temperature or color, or an “ill appearance.”8 They 
respond to their own gut feelings. Experts sequen-
tially test and revise their assessments and refine 
their diagnoses based on the patient’s response to 
interventions, as an ongoing process. Experts are 
sensitive to circumstances in which test results or 
the patient’s evolving medical condition violates 
their expectations.8 

For experts, even System 2 thinking is driven by their 
own experiences, as they develop and test hypothe-
ses based on recognition of typical and anomalous 
data. An expert’s experience informs what he or she 
considers relevant and useful data to assess, track, 
and test to form hypotheses.9 Studies of expertise 
across a range of domains suggest that exposure to 
many cases or a “deep experience-base” is needed 
to develop these critical skills.10,11

Although experts appear to move between System 1 
and System 2 thinking seamlessly, it is sometimes 

assumed that the methodical, systematic approach 
to diagnosis is inherently the better process. Indeed, 
that is how medical students and residents are taught. 
For novices, this may be necessary because they have 
not yet built up a repository of clinical experiences 
to support a sufficient variety of patterns needed for 
recognition. Training and testing for physicians of-
ten involves developing an extensive and thorough 
“differential diagnosis” with justification or rebuttal 
of a wide variety of possible diagnostic options (e.g., 
congenital, traumatic, infectious, neoplastic). The 
stepwise exercise may be valuable for a novice, but 
it can be frustrating for an expert when faced with 
an immediately recognizable condition she has seen 
and treated many times before.

Helping Clinicians Improve their Skills
If experiences can help novices develop expertise, 
can opportunities for experiences be optimized? 
Can educational experiences help novices deepen 
both System 1 and System 2 knowledge? Converse-
ly, can experts develop techniques to avoid prema-
ture diagnostic closure?

Simulation, or training and practice in lifelike situa-
tions, can be a useful option.

Broadly, simulation offers the ability to provide di-
rected practice during experiences that support iden-
tifying and managing a variety of medical conditions 
at the relative convenience of the learners and fac-
ulty, without direct risk to patients.12-14 Simulation 
is effective enough to have gained recognition as “a 
central thread in the fabric of medical education.”14 

Simulation-based education ranges from practice 
for isolated skills to participation in complex immer-
sive scenarios. Simulators (e.g., simulation devices) 
may be high or low technology, physical, virtual, hu-
man, or combinations. Simulators are incorporated 
into simulations. Current limitations in the ability 
of simulators to demonstrate evolving changes in 
a patient’s mental status, skin color, or lesions and 
rashes may be mitigated with the growth of simula-
tion incorporating augmented reality.15 

Simulation-based facilitated experiential learning, in-
cluding debriefings, is typically implemented in safe 
and supportive environments that have been proven 
to help students learn better.14 Simulations can there-
fore provide opportunities to increase the learners’ 
exposure to recognizable and retrievable diagnostic 
patterns, as well as opportunities for faculty to elicit 
and reinforce correct diagnostic assessments. 

For example, trainees at the Children’s Hospital of 
Philadelphia participate in simulations designed to 
help them distinguish different types of shock and 
cardiac arrhythmias. Trainees at the ORL Emergen-
cies Boot Camp participate in simulations designed 



to help them recognize and manage “cannot intu-
bate, cannot ventilate” patient care emergencies;16 
one participant published a testimonial that the les-
sons he learned saved a patient’s life.17  

Much contemporary literature focuses on strategies 
intended to prevent erroneous diagnoses, with the 
implication that the weaknesses of humans attempt-
ing to achieve correct diagnoses can be overcome if 
sufficient constraints are implemented. But it seems 
obvious that a focus on teaching learners what their 
limitations are might not result in enhancing their 
strengths. Investigators have demonstrated that the 
performance of learners who are debriefed about 
their successes as well as their failures improves 
significantly compared with the performance of 
learners who are debriefed only about failures.18 

Other research suggests that debriefing strategies 
that help novices see what experts noticed and how 
experts made sense of the situation support skill ac-
quisition.19 Contemporary Safety-II principles, which 
seek to “enable things to go right more often,”11 
align with the premise that providing appreciation 
and reinforcing successful identification of diag-
nostic patterns will improve the diagnostic process. 
Simulation-based training can promote effective use 
of System 1 and System 2 thinking because it pro-
vides an opportunity to extend a clinician’s expe-
rience base and encourages reflection with timely 
feedback and exposure to expert perspectives.

Developing Expertise
Determining the correct diagnosis for a patient may 
be extremely easy or incredibly difficult. Simula-
tion provides a mechanism that supports directed 
practice. The debriefing provides a mechanism to 
amend incorrect diagnoses, optimize correct diag-
noses, and expose the learner to expert diagnos-
tic processes. Reinforcing correct diagnoses and 
providing a view into expert thought processes are 
important components of helping novices develop 
expertise and helping experts fine-tune their skills.
Notes

1. Kahneman D. Thinking, fast and slow. New York (NY): Farrar, Straus and 
Giroux; 2011. 533 p. 

2. Klein G. The power of intuition: how to use your gut feelings to make better 
decisions at work. New York (NY): Doubleday; 2003. 

3. Klein G, Hoffman RR. Seeing the invisible: the perceptual cognitive aspects 
of expertise. In: Rabinowitz M, editor(s). Cognitive science foundations of 
instruction. Hillsdale (NJ): Lawrence Erlbaum Associates; 1993. p. 203-26. 

4. Henriksen K, Brady J. The pursuit of better diagnostic performance: a 
human factors perspective. BMJ Qual Saf. 2013 Oct;22 Suppl 2:ii1-ii5. Also 
available: http://dx.doi.org/10.1136/bmjqs-2013-001827. PMID: 23704082

5. Graber ML, Kissam S, Payne VL, Meyer AN, Sorensen A, Lenfestey N, Tant E, 
Henriksen K, Labresh K, Singh H. Cognitive interventions to reduce diagnostic 
error: a narrative review. BMJ Qual Saf. 2012 Jul;21(7):535-57. Also available: 
http://dx.doi.org/10.1136/bmjqs-2011-000149. PMID: 22543420

6. Kahneman D, Klein G. Conditions for intuitive expertise: a failure to 
disagree. Am Psychol. 2009 Sep;64(6):515-26. Also available: http://psycnet.

apa.org/doiLanding?doi=10.1037%2Fa0016755. PMID: 19739881

7. Croskerry P. To err is human--and let’s not forget it. CMAJ. 2010 Mar 
23;182(5):524. Also available: http://dx.doi.org/10.1503/cmaj.100270. 
PMID: 20231338

8. Patterson MD, Militello LG, Bunger A, Taylor RG, Wheeler DS, Klein G, Geis 
GL. Leveraging the critical decision method to develop simulation-based 
training for early recognition of sepsis. J Cogn Eng Decis Mak. 2016;10(1):36-
56. Also available: DOI: 10.1177/1555343416629520. 

9. Klein G, Moon B, Hoffman RR. Making sense of sensemaking 1: alternative 
perspectives. IEEE Intel Syst. 2006;21(4):70-3. 

10. Ericsson KA. Deliberate practice and acquisition of expert performance: a 
general overview. Acad Emerg Med. 2008 Nov;15(11):988-94. Also available: 
http://dx.doi.org/10.1111/j.1553-2712.2008.00227.x. PMID: 18778378

11. Braithwaite J, Wears RL, Hollnagel E. Resilient health care: turning patient 
safety on its head. Int J Qual Health Care. 2015 Oct;27(5):418-20. Also 
available: http://dx.doi.org/10.1093/intqhc/mzv063. PMID: 26294709

12. Kneebone R. Simulation in surgical training: educational issues and 
practical implications. Med Educ. 2003 Mar;37(3):267-77. PMID: 12603766

13. Deutsch ES. Simulation in otolaryngology: smart dummies and more. 
Otolaryngol Head Neck Surg. 2011 Dec;145(6):899-903. Also available: 
http://dx.doi.org/10.1177/0194599811424862. PMID: 21965444

14. McGaghie WC, Issenberg SB, Petrusa ER, Scalese RJ. A critical review 
of simulation-based medical education research: 2003-2009. Med Educ. 
2010 Jan;44(1):50-63. Also available: https://doi.org/10.1111/j.1365-
2923.2009.03547.x. PMID: 20078756

15. Militello LG, Sushereba CE. Augmented reality: the future of medic 
training. Proc Int Symp Human Factors Ergon Health Care. 2018. 

16. Deutsch ES, Malloy KM, Malekzadeh S. Simulation-based 
otorhinolaryngology emergencies boot camp: Part 3: Complex teamwork 
scenarios and conclusions. Laryngoscope. 2014 Jul;124(7):1570-2. Also 
available: http://dx.doi.org/10.1002/lary.24570. PMID: 24375442

17. Tompkins JJ. Use of simulation boot camps to train junior otolaryngology 
residents: a resident’s testimonial. JAMA Otolaryngol Head Neck Surg. 
2014 May;140(5):395-6. Also available: http://dx.doi.org/10.1001/
jamaoto.2014.202. PMID: 24676714

18. Ellis S, Davidi I. After-event reviews: drawing lessons from successful and 
failed experience. J Appl Psychol. 2005 Sep;90(5):857-71. Also available: 
http://dx.doi.org/10.1037/0021-9010.90.5.857. PMID: 16162059

19. Klein G, Borders J. The Shadowbox approach to cognitive skills training: 
an empirical evaluation. J Cogn Eng Decis Mak. 2016;10(3):268-80. 

Ellen S. Deutsch*
Editor, Pennsylvania Patient Safety Advisory
Medical Director, Pennsylvania Patient Safety Authority

Laura G. Militello
CEO, Applied Decision Science, LLC
VP of Research, Unveil, LLC

*Corresponding Author

Disclosure: Ms. Militello declares that she has no relevant or material 
financial interests to disclose.



The articles in this special issue of the Penn-
sylvania Patient Safety Advisory offer a 
glimpse into the depth, breadth, and com-
plexity of the diagnostic process. 

From a discussion with subject matter ex-
perts about how to define the term diagnos-
tic error to an analysis reflecting all poten-
tial failure points along the continuum of the 
diagnostic process, the content illustrates 
how some aspect of diagnosis is involved in 
nearly every healthcare encounter. 

Theory and conceptual understanding of 
this topic are important, but they are not 
enough. Understanding must be translated 
into actions that lead to solutions to improve 
diagnosis and reduce harm and death from 
diagnostic error. 

The following highlights from articles in 
this issue provide actions you can consider 
taking to improve diagnosis in your setting: 

 � Use the modified DEER taxonomy 
to classify failures in the diagnostic 
process using existing sources of 
data, such as incident reports, pa-
tient complaints, quality reviews, and 
malpractice claims. Identify patterns 
of failure to focus on and prioritize 
aspects of the process for learning 
and improvement. 

 � Understand that while health infor-
mation technology (health IT) can 
improve efficiency and reduce the risk 
of error, it can also contribute to prob-
lems in processes such as laboratory 
testing. Engage a multidisciplinary 
team of experts to identify and correct 
potential health IT–related hazards in 
your laboratory testing processes. 

 � Acknowledge that some patients still 
believe that “no news is good news” 
when it comes to their test results. 
Engage patients as members of the 
diagnostic team, educate them about 
their roles, and empower them to fol-
low up with you if they do not receive 
their results. 

 � Recognize the importance of gather-
ing and communicating information 
related to suicide risk assessment. 
Assess your processes for collecting 
complete information from patients 
and ensuring thorough communi-
cation between providers. Improve-
ments in these two areas are cru-
cial for a more accurate and timely 
diagnostic process for this vulnerable 
patient population. 

 � Review processes for communicat-
ing incidental radiology findings 
among providers and with patients 
to ensure that recommended test-
ing and treatment are pursued in a 
timely fashion. Incidental findings 
can be a source of significant pa-
tient harm or death if missed or not 
communicated properly. 

The opportunities are limitless. Become 
curious and seek to understand the vul-
nerabilities in your diagnostic processes. 
Trial small tests of change—you will gain 
insights by trying something new that you 
would not have gained by simply thinking 
about the problem. 

Acknowledging that a concerted focus on 
this issue is long overdue, the Pennsylvania 
Patient Safety Authority recently launched 
the Center of Excellence for Improving 
Diagnosis (CoE) to catalyze awareness and 
action throughout Pennsylvania. Through 
our key objectives of knowledge, connec-
tion, and action, the CoE team will lead, 
guide, and support healthcare facilities and 
systems, providers, patients, and all inter-
ested stakeholders to improve diagnosis in 
Pennsylvania and beyond. 

The desired future of a more accurate and 
timely diagnostic process begins with all of us.

Think of one way you can make 
a difference. Now do it. 
Rebecca Jones
Director, Innovation & Strategic Partnerships 
Pennsylvania Patient Safety Authority
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