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ABSTRACT

BACKGROUND: Diagnostic errors cause significant
patient harm. The clinician’s ultimate goal is to achieve
diagnostic excellence in order to serve patients safely.
This can be accomplished by learning from both errors
and successes in patient care. However, the extent to
which clinicians grow and navigate diagnostic errors
and successes in patient care is poorly understood.
Clinically experienced hospitalists, who have cared
for numerous acutely ill patients, should have great
insights from their successes and mistakes to inform
others striving for excellence in patient care.
OBJECTIVE: To identify and characterize clinical les-
sons learned by experienced hospitalists from diagnos-
tic errors and successes.

DESIGN: A semi-structured interview guide was used to
collect qualitative data from hospitalists at five indepen-
dently administered hospitals in the Mid-Atlantic area
from February to June 2022.

PARTICIPANTS: 12 academic and 12 community-based
hospitalists with > 5 years of clinical experience.
APPROACH: A constructivist qualitative approach was
used and “reflexive thematic analysis” of interview tran-
scripts was conducted to identify themes and patterns
of meaning across the dataset.

RESULTS: Five themes were generated from the data
based on clinical lessons learned by hospitalists from
diagnostic errors and successes. The ideas included
appreciating excellence in clinical reasoning as a core
skill, connecting with patients and other members of
the health care team to be able to tap into their insights,
reflecting on the diagnostic process, committing to
growth, and prioritizing self-care.

CONCLUSIONS: The study identifies key lessons
learned from the errors and successes encountered in
patient care by clinically experienced hospitalists. These
findings may prove helpful for individuals and groups
that are authentically committed to moving along
the continuum from diagnostic competence towards
excellence.
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INTRODUCTION

Diagnostic errors stem from a wide variety of causes
and can result in patient death.!> The National Academy
of Medicine has highlighted diagnostic errors as a major
source of preventable harm.! In American hospitals, there
are approximately 250,000 diagnostic errors yearly;? these
errors account for approximately 10% of adverse events and
50% of harmful events — including death.* Hospitalized
patients acknowledge that diagnostic errors concern them
and decrease their trust in clinicians and the health system.’
There is an ethos in medicine that is focused on perfection-
ism, and it positions the clinician as the all-knowing expert
which may interfere with the opportunity to fully learn
from errors.! Surveys of clinicians confirm that they fre-
quently underreport diagnostic errors and are uncomfort-
able discussing them — even though they understand that
doing so is critical for improving themselves and our health
care systems.®’ Since the majority of hospitalized patients
in the USA are cared for by hospitalists, a rapidly growing
specialty with approximately 44,000-50,000 hospitalists
working in the USA,>? these clinicians play a key role in
promoting patient safety and are well positioned to reduce
diagnostic errors.'?

Diagnostic excellence is defined as the process of attain-
ing an accurate and precise explanation for a patient’s health
issues and concerns.!! Diagnostic errors results from failures
in meeting the standards of excellence.!!? As per the growth
mindset framework, errors should represent opportunities
for learning and improvement rather than instances wherein
blame is to be assigned; abilities are acquired through
embracing mistakes and persisting through setbacks.!®!*
Moreover, the pursuit of diagnostic excellence requires
learning from both errors and successes in diagnostic perfor-
mance;' this is also consistent with the “Safety-I and Safety-
IT approach.”' Safety-I posits that we can identify the causes
of errors and engage with interventions to prevent harm,
whereas Safety-II focuses on successes and understanding
how to replicate these best practices so as to optimize patient
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safety.ls’”’ Feedback, in the form of favorable or unfavora-
ble information about a clinicians’ reasoning or approach
during patient care, improves calibration which is defined
by the relationship between actual and perceived diagnos-
tic performance.'”'® Approximating diagnostic excellence
requires clinicians to continuously mature from feedback on
their clinical experience.I9 However, the lessons learned by
clinicians from errors and successes in patient care have not
been identified and described.

Research suggests that hospitalists early in their career
have worse patient outcomes and quality of care metrics
when compared with more experienced hospitalists.?’>
Clinicians accumulate knowledge and skills over time with
practice and this seems to be an important factor for provid-
ing higher quality of care for patients;** additionally, phy-
sicians gain complex social, behavioral, and intuitive wis-
dom with experience.?* Since it has not been described how
hospitalists learn from their clinical experiences over time
(specifically the clinical insights attained from errors and
successes in patient care), we conducted this study to iden-
tify and characterize clinical lessons learned by seasoned
hospitalists from diagnostic errors and successes.

METHODS
Study Design

We performed a qualitative study using semi-structured
interviews of hospitalist physicians working at five inde-
pendently administered hospitals in and around the Balti-
more—Washington metropolitan area. We used an interpretiv-
ist (constructivist) paradigm which holds reality as multiple,
subjective, and related to how individuals understand and
create their own meanings influenced by specific social
contexts.>>?° Based on this paradigm, we chose an inter-
view guide approach to understand individual participant’s
perspectives, to deepen understanding of their lived experi-
ences, and to generate rich, descriptive data.”’

Setting and Subjects

We purposefully recruited hospitalists with > 5 years of
clinical work because they have had the lived experience of
caring for numerous patients with multiple opportunities to
have learned from mistakes and successes in patient care.
Additionally, other studies evaluating patient outcomes and
physician experience have studied physicians with approxi-
mately the same number of years of clinical experience.?*?
We drew participants from 3 community hospitals and 2
academic medical centers. Out of ninety-one eligible hospi-
talists with 5 or more years of experience in the participating
hospitals, thirty hospitalists were invited to participate*® and
twenty-four agreed. The study was approved by the Johns
Hopkins Medicine Institutional Review Board.

Interview Guide Development

We developed a semi-structured interview guide based
on review of the literature'>"13*132 and through expert
input from co-authors — Dr. Zwaan who is a researcher
focused on diagnostic reasoning and reducing diagnostic
errors'%¥-3* and Dr. Wright who is a clinician researcher
with medical education and qualitative expertise.™>7 We
presented preliminary versions of the guide at multiple
division meetings in general internal and hospital medi-
cine at our institute and made changes per the feedback we
received. Furthermore, the first author (SK) pilot tested the
interview guide on five hospitalists who were not part of the
final sample. Pilot testing resulted in further refinements
of the questions, clarifying ambiguity, and noting areas for
additional probes to elicit more detailed responses. The
final interview guide included 10 questions (Appendix);
the first half focused on participants’ experiences and
reasoning with challenging diagnosis and the second half
focused on diagnostic errors they made or encountered.
Participants also elaborated on their clinical practices and
lessons learned from both errors and successes.

Data Collection and Analysis

One author (SK) interviewed all hospitalists individu-
ally via Zoom using the semi-structured interview guide
between February and June 2022. The interviews were
recorded and lasted from 45 to 60 min; they were tran-
scribed verbatim. After removing any identifying informa-
tion, the transcriptions were uploaded to NVivo for data
analysis.

Braun and Clarke’s reflexive thematic analysis served as
the primary analytic strategy.*®*° Thematic analysis (TA) is
a method to develop, analyze, and interpret patterns across
a qualitative dataset by a systematic process of coding and
developing themes.** The initial phase included data famil-
iarization by reading the transcripts a few times. Coding was
done using an inductive orientation and all transcripts were
independently coded by two study team members (SK and
MH) who met to review codes. After initial coding, the codes
were grouped into potential themes. Themes were intended
to both represent descriptive elements (what participants
said) and interpretive elements (accounting for researcher
subjectivity and other factors that may have influenced
participants’ perspectives were also considered). Ongoing
analysis included moving back and forth among different
phases, refining, naming each theme, and selecting extracts
that related to hypotheses that were being generated. Mul-
tiple team meetings were held to discuss findings from the
different phases and ultimately the relevance of the themes
identified.?®?° To assess for data sufficiency, we relied on
information power and judged the sample to be adequate to
answer the research questions.*
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Reflexivity. We considered our subjectivity to be a resource
while interviewing the hospitalists and analyzing the data.
All study team members are interested in clinical excellence,
medical education, and qualitative research. We had multiple
team meetings to discuss how our own assumptions and
background influenced data interpretation.

RESULTS

Twenty-four hospitalists (12 academic and 12 community)
participated in the study. 10 (42%) were female, 13 (54%)
were nonwhite, and the average age was 48 years (Table 1).

Five themes were generated from the data about the clini-
cal lessons learned by hospitalists from diagnostic errors and
successes. The themes and exemplar quotes are presented
below.

Appreciating Excellence in Clinical
Reasoning as a Core Skill

Excellence in clinical reasoning can be defined as making
an accurate diagnosis and developing a therapeutic plan
that fits the unique needs of the patient. With respect to

Table 1 Descriptive Information Pertaining to the Hospitalist
Physician Informants

Physician characteristics Academic Community All

n=12 n=12 n=24

Male gender, n (%) 8 (67) 6 (50) 14 (58)
Race, n (%)

White 7 (58) 4(33) 11 (46)

African American 1(8) 00 14)

Asian 4(33) 8 (67) 12 (50)
Age, n (%)"

Mean (SD) 47 (5.7) 49 (8.4) 48 (7.2)
Years as hospitalist at their local hospital, n (%)

5-10 years 3(25) 6 (50) 9 (38)

11-15 years 6 (50) 0(0) 6 (25)

16+ 3(25) 6 (50) 9 (38)
International medical graduate, 3 (25) 4 (33) 7 (29)

n (%)
Percent clinical

1-50% 7 (58) 3(25) 10 (42)

51-75% 3(25) 4 (33) 7 (29)

76-100% 2(17) 5(42) 7 (29)
Academic rank

Clinical associate 1(8) 10 (83) 11 (46)

Instructor 0(0) 2(17) 2(8)

Assistant professor 7 (58) 0(0) 7(29)

Associate professor 3(25) 0(0) 3(13)

Professor 1(8) 0(0) 14)
Hold leadership position at their institution, (%)
Directorship/executive roles 5(42) 8 (67) 13 (54)

Educational roles 2(17) 0@ 2(8)

Research roles 1(8) 0(0) 14)

Quality and safety roles 3(25) 3(25) 6 (25)

Information collected through a survey except as otherwise stated
“Two respondents did not provide their age

"Two respondents did not provide this information

making decisions about patient care, hospitalists described
the importance of foundational clinical skills including
securing histories, performing physical exams, utilizing
tests judiciously, navigating uncertainty, having humility,
and seeking a breadth of clinical experience.

The importance of history-taking is described:

A young man came in with shortness of breath (in
the middle of the COVID pandemic) and he had
ground-glass opacities in both lungs. He had gone
to two hospitals and had repeatedly tested negative
for COVID... There are several different diagnoses
which present as ground-glass opacities. I asked the
patient additional questions to help clarify the history
and found out that he was regularly vaping. Based
on this information, EVALI was high on the differ-
ential. We did a thorough workup and the final diag-
nosis actually turned out to be EVALI — e-cigarette
or vaping-use associated lung injury... I rely a lot
on the history... If a diagnosis isn’t clear, I spend a
tremendous amount of time listening to the patient’s
story. (Participant 12).

A hospitalist described a diagnostic miss due to a lack of
the bedside exam:

A patient was in the hospital ..., an abdominal exam
on day five showed a ginormous mass. ... It was not a
subtle finding. Nobody had done a basic ... abdomi-
nal exam. ... She had a big, horrible tumor and ended
up going to hospice. ... We are so worried that we’re
going to miss a subtle Zebra of a diagnosis, and we
miss those too, but sometimes we just really miss the
easy stuff. (Participant 13).

Humility gained from clinical experience is highlighted:

One of the things about practicing medicine is it can
be humbling. ... Sometimes when you’ve just finished
a rigorous residency program you ... have a sense of
overconfidence. It takes being out and practicing clini-
cal medicine for a while to realize that there’s always
going to be things you don’t know; no matter how
smart you are, no matter how well educated you are,
and learning will need to continue. And you will make
mistakes. (Participant 5).

Effect of uncertainty on test ordering is described by
another hospitalist:

... All the tests had already been ordered before we
got to see the patient. I think it’s just discomfort with
uncertainty. It’s so much easier to order that Echo or
CAT scan than it is to do a detailed history/physical
exam. People in our field are very young and they have
not seen enough patients to develop that comfort with
uncertainty. Diagnostic testing can help mitigate some
of that uncertainty but that can come with financial
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costs and downstream effects of additional testing.
(Participant 10).

Connecting with Patients and Other
Members of the Health Care Team to Tap
into Their Insights

Respect, listening, and trust are fundamental elements of
strong relationships. Our informants explained that genuine
and deep connections with others was advantageous to mak-
ing accurate diagnoses.

A 42-year-old hospitalist on how building a relationship
led to critical questions that helped in making the diagnosis
of testicular cancer:

One of the things that happened was there was enough
space and time ... for discussing private parts. ... It
was because we had ... built that trust. We were able
to get into some sensitive matters that aren’t commonly
discussed. (Participant 3).

A hospitalist with 9 years of experience described how
knowing a patient beyond her illness led to timely diagnosis
of acute chest syndrome in sickle cell disease:

I learned that this was a woman who was very well
educated, had good insight about her disease, and had
tried to manage it at home. ... That kind of told me that
something was definitely off. ... It always helps me
spending a little extra time and getting to know them
beyond their presenting symptoms. (Participant 8).

The value of having a detailed conversation with a col-
league is elaborated:

A diabetic patient had a sore on his toe. It didn’t look
infected to me and I dismissed it. The wound care nurse
was more concerned and explained to me that it’s a
deep tissue infection. The patient ended up getting an
MRI and he was diagnosed with osteomyelitis... Hav-
ing detailed conversations about diagnosis with col-
leagues helps you get better; picking their brains about
challenging cases is an important skill. (Participant 17).

Reflecting on the Diagnostic Process

Many informant hospitalists described how they mull over
the diagnostic process in various ways such as slowing
down to think deeply and reconsidering their assumptions
repeatedly.

A hospitalist reflected on a delayed diagnosis:

We had a patient who presented with a focal demyeli-
nation in their brain. ... Our neurologist (suggested)
giving them steroids, and doing plasmapheresis. Five
days later the patient didn’t get better. ... That patient
got discharged and at a different hospital was diag-
nosed with CNS lymphoma. It should have been on

the differential and we missed that. We deferred to the
neurologist’s expertise as it seemed outside our scope.
However, as general internal medicine doctors, we
ought to have been asking more questions. This kind
of self-reflection is very important — Am I missing
anything? Do I need to be open to other possibilities?
(Participant 19).

Another hospitalist told of caring for a patient with intrac-
erebral hemorrhage and how revisiting things that seemed
odd and questioning helped to determine the cause of the
patient’s obtundation:

She went to the ICU, they stopped Eliquis, gave her (a
reversal agent). The next day she came to the floor, she
was completely obtunded. ... My first question was why
is she on Eliquis — this was not documented ... I was
able to discern that she had a history of spontaneous
cerebral venous thrombosis... so unfortunately when
they had stopped Eliquis, she had completely clotted off
her entire venous system in her brain. ... I've learned
over time if something doesn’t make sense to just take a
minute and pause and ask why. (Participant 20).

Several hospitalists described getting to the correct diag-
nosis involves “slowing down and asking questions” and not
to “take everything that’s handed to you for granted.”

One physician explained: “I think a lot of internal medi-
cine is not that you are a genius or you're smarter than the
others. It’s really doing that work. ... Asking questions
repeatedly, that’s all!” (Participant 22).

Committing to Growth

Adopting a growth mindset was a consistent trait among
those learning from clinical errors and successes. Hospital-
ists described creating systems of feedback, seeking a clini-
cal coach to aid with improvement, and embracing mistakes
as opportunities for learning. Some of these ideas can be
seen in the quotes below.

A hospitalist mentioned how he keeps track of his patients:

When I hand off patients to others, I always go back
and look at these charts because I was part of treat-
ment for these patients (to) see if ... I missed anything.
(Participant 11).

Another hospitalist described the importance of having a
clinical coach:

Everybody makes errors, and we have ... blind spots
in our practice. The only way for us to be made aware
of these blind spots; whether it’s in diagnosis, or in
management, is if somebody points it out & gives us
feedback about it. ... Having a coach who gives you
feedback over time is tremendously important ... if you
want to get better at anything. (Participant 15).
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Growing from mistakes is highlighted below:

Unless you’ve never seen a patient, you’ve probably
made a mistake... However, what you can do is learn
from them and move forward. That’s the growth mind-
set — you're going to need to put in work consistently
to improve every day. (Participant 23).

Prioritizing Self-care

Hospitalists shared their understandings about well-being
and balance, as well as the impact that these have on their
clinical performance. Activities such as exercise, sleep,
healthy eating, and meditation or practicing mindfulness
were believed to be important. A hospitalist contended:

I think that to be a better clinician you have to be a bet-
ter human ..., continuing to maintain whatever it is that
keeps you happy—so whether it’s hobbies, spending
time with family. (Participant 4).

A hospitalist described the importance of reading fiction
to help with developing diagnostic skills:

I enjoy reading fiction ... It allows me to get into the
mind of somebody (from a) different place or time. It
helps to develop empathy and listening skills. ... Put-
ting yourself in someone else’s shoes helps because
so much of diagnosis is listening to patients; what’s
bothering them, and if you can learn to do that, it gets
you going in a better direction from the very begin-
ning. (Participant 7).

DISCUSSION

The focus of this qualitative study was to explore insights
on the experiences of academic and community hospitalists
and the lessons they learned from diagnostic errors and suc-
cesses in patient care. Importantly, we found that the lessons
learned from both errors and successes in diagnosis are often
linked to appreciating excellence in clinical reasoning as a
core skill, connecting authentically with patients and other
team members, reflecting on the diagnostic process as a cli-
nician, committing to growth, and prioritizing self-care. The
findings from this study contribute to the growing literature
on “diagnosis education” which is an interdisciplinary and
emerging field involved with improving the diagnostic pro-
cesses.*! Clinicians and educators might use insights from
our study to promote diagnostic excellence which includes
a cultural shift towards the growth mindset.'>*?

A qualitative study of clinicians from a variety of spe-
cialties explored their perceptions of learning from errors
and provided insights into factors that could promote or
impede learning.?! In that study, there were numerous
stories of medical errors experienced as residents. The
authors conclude that participants may have only “shared

their errors as residents to preserve their reputations as
faculty.”! Another study described patients’ perspectives
of diagnostic errors and listed “inadequate clinical assess-
ment” as a cause for errors.’ In comparison to the above
studies, our participants have shared valuable insights
about clinical assessment and all the errors recounted
were made by practicing attending physicians. The afore-
mentioned studies also focused exclusively on diagnostic
errors, whereas our study also explored the appreciative
side that included growing from successes. While clini-
cians undoubtedly learn from errors in medicine, effec-
tive learning is ideally achieved by reflecting on both suc-
cessful and unsuccessful experiences. This is consistent
with learning theories such as Kolb’s learning cycle*’ and
Ericsson’s deliberate practice model.** Our study further
contributes to this literature by exploring and providing
examples on the clinical lessons learned by clinicians from
both diagnostic errors and successes in patient care.

The National Academy of Medicine’s Improving Diag-
nosis in Health Care report recommends that health care
organizations and professional societies should identify
opportunities to improve the diagnostic process and reduce
errors by promoting a nonpunitive culture that values feed-
back on diagnostic performance.' Yet, there has been little
done to make improving diagnosis a systemic priority.'?
This may be because the diagnostic process is complex and
full of challenges — as described by our participants. A
5-point action plan for health care organizations to pursue
diagnostic excellence describes engaging frontline clinicians
in improving diagnosis.'? The proposal describes initiatives
to improve clinical reasoning and training strategies for cli-
nicians such as managing uncertainty and improving feed-
back.!? Our informants reiterated and provided substantive
details on some of these ideas. E.g., the theme appreciating
excellence in clinical reasoning as a core skill delves on
the lessons learned from foundational clinical skills’ con-
tribution to diagnostic errors or successes. Our results are
consistent with what has been reported in the literature, i.e.,
most commonly errors are related to problems with clinical
reasoning,*>*® and it is imperative to focus on improving
basic clinical skills (gathering history, performing physi-
cal exams, synthesizing data), even in this day and age of
“increasing reliance on technology.”* Furthermore, the rich
data we collected and analyzed from experienced hospital-
ists’ describing their lived experiences caring for acutely
ill patients, day in and day out, adds credibility and speci-
ficity to the dimensions of quality embraced by diagnostic
excellence: appreciating that excellence in clinical reasoning
is foundational for safe and effective care, partnering with
patients and health care team members to provide patient-
centered care, reflecting on the diagnostic process and genu-
inely committing to growth to provide care that is timely and
efficient, and prioritizing self-care for the development of
empathy and trust to provide care that is equitable.'!
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Several limitations of this study should be considered. First,
while the sample size was adequate for a qualitative study, we
only recruited hospitalists from the Mid-Atlantic area — albeit
five different hospitals. It is possible that their perspectives
may be different for those practicing elsewhere. However,
given the description of the context, participants, settings, and
circumstances in our study, clinicians in general can make a
judgement about “transferability” of the analysis to their own
practice.* Second, we specifically and purposefully recruited
clinically experienced hospitalists. Their lived experience is
expected to be different from that of junior clinicians. Third,
as with all qualitative studies, the results generate but do not
test specific hypotheses. Future research with quantitative
methods may be done to discern the most impactful strate-
gies for augmenting diagnostic skills. Finally, the participants
mostly described lessons they learned from complex and dif-
ficult to diagnose cases. Therefore, these lessons may not be
applicable for the more straightforward cases.

In conclusion, we identified key lessons learned while
dealing with errors and successes in patient care by clinically
experienced academic and community hospitalists from five
different hospitals. Our findings could serve as a road map
to develop priorities for continuous learning for individual
clinicians as well as health care organizations and societies.
Striving for diagnostic excellence is an imperative to reduce
preventable harms for all in medicine.

APPENDIX
Core of Interview Guide

1. In your time as a hospitalist, please tell me of a time when
you were excited or proud because you successfully made a
diagnosis that was difficult / challenging?

PROBE:- What do you think led to making that success-
ful diagnosis?

— Why did that happen?
— What was it about you, the patient, the context that
allowed you to nail the diagnosis?

2. Can you describe some important lessons that you
learned from that episode of clinical or diagnostic reasoning?

3. What do you do to try to improve your diagnostic
acumen?

4. How do you think we can help hospitalists become bet-
ter diagnosticians?

5. Now switching gears I’d like to discuss about diagnostic
errors. Diagnostic errors as defined by the National Acad-
emy of Medicine is “The failure to establish an accurate and
timely explanation of the patient’s health problem(s).”

— In your time as a hospitalist, can you please tell me about
a time you made or encountered a diagnostic error?

PROBE: - What do you think led to the diagnostic error?

— Why did the error happen?
— Could anything have been done to prevent the error?

6. Can you describe some important lessons you learned
from that diagnostic error?

7. If you were to list the most important causes of diag-
nostic errors occurring in hospitalized patients, what would
they be and why?

8. What would you suggest as possible solutions if there was
a commitment to reduce diagnostic errors in hospital medicine?

9. Is there anything you do outside of medicine that helps
you become a better diagnostician?

10. Is there anything else you’d like to tell me about diag-
nostic successes or errors that we haven’t talked about?
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