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ABSTRACT

Background Development of skills in diagnostic reasoning is paramount to the transition from novice to expert clinicians. Efforts
to standardize approaches to diagnosis and treatment using clinical pathways are increasingly common. The effects of
implementing pathways into systems of care during diagnostic education and practice among pediatric residents are not well
described.

Objective To characterize pediatric residents’ perceptions of the tradeoffs between clinical pathway use and diagnostic
reasoning.

Methods We conducted a qualitative study from May to December 2019. Senior pediatric residents from a high-volume general
pediatric inpatient service at an academic hospital participated in semi-structured interviews. We utilized a basic interpretive
qualitative approach informed by a dual process diagnostic reasoning framework.

Results Nine residents recruited via email were interviewed. Residents reported using pathways when admitting patients and
during teaching rounds. All residents described using pathways primarily as management tools for patients with a predetermined
diagnosis, rather than as aids in formulating a diagnosis. As such, pathways primed residents to circumvent crucial steps of
deliberate diagnostic reasoning. However, residents relied on bedside assessment to identify when patients are “not quite fitting
the mold” of the current pathway diagnosis, facilitating recalibration of the diagnostic process.

Conclusions This study identifies important educational implications at the intersection of residents’ cognitive diagnostic
processes and use of clinical pathways. We highlight potential challenges clinical pathways pose for skill development in
diagnostic reasoning by pediatric residents. We suggest opportunities for educators to leverage clinical pathways as a framework
for development of these skills.

iteratively transition to fast thinking through repeated
exposures that allow them to refine “illness scripts”
and distinguish between conditions with similar
presentations.”'?

Recent trends in health care delivery, aimed to
promote evidence-based patient care with diagnostic

Introduction

Diagnostic reasoning is a foundational clinical skill'
with established, dedicated milestones for internal
medicine and pediatric residency training.”? Medical
residency traditionally assumes that skills in diagnos-

tic reasoning develop as a matter of course, given rich
patient case exposure, meaningful participation in the
diagnostic process, and feedback from supervising
faculty, diagnostic test results, and patient outcomes.>
Clinical educators enhance development of these
skills by probing the underlying diagnostic decision-
making* and encouraging structured reflection.
Diagnostic reasoning has been understood using a
variety of frameworks, one of which is dual process
theory (rGURE). This theory posits that clinicians
employ 2 modes of thinking—a fast, pattern
recognition mode for familiar patient presentations
and a slow, deliberate mode when facing new, unusual,
or complex patient presentations.”*® Clinicians may
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and treatment recommendations, have introduced
challenges to a more traditional process of diagnostic
reasoning development. In particular, concerns have
been raised about the impact of “clinical pathways”
on the ways in which residents elicit, synthesize, and
communicate key information during patient encoun-
ters.'>"? Clinical pathways guide clinicians in the
standardized evaluation and management of patients
with certain diagnoses or presentations.”’ Clinical
pathways can include diagnostic and management
guidance. Prior literature has explored the positive
impact of clinical pathways on resident learners,
demonstrating improved task completion®'** and
educational benefits through prompting physicians to
educate themselves on the latest evidence or guiding
novice physicians to prioritize certain history
points.”%?%2¢ However, as pathways have gained
traction, educators at our institution expressed
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concern that clinical pathways may impact the
development of skills in diagnostic reasoning among
pediatric trainees by oversimplifying the selection of a
pathway for a predetermined diagnosis and over-
scripting the associated management decisions of
common conditions such that residents and fellows
do not engage with the diagnostic aspects of
pathways.

Motivated by local concerns raised about the
tension between diagnostic reasoning development
and changes toward high efficiency clinical practice
models, we asked, “How do residents perceive the
tradeoffs between clinical pathways and diagnostic
reasoning?”’

Methods
Setting and Participants

We recruited participants from a large pediatric
residency program at a freestanding children’s hospital
with more than 180 open access clinical pathways.*’
Institutionally, our pathways are conceptualized as
“structured plans of care that translate guidelines and/
or evidence into localized infrastructure and processes
[by detailing] a protocol, algorithm, or other invento-
ry of actions. . .to provide guidance on the evaluation
and management of given chief complaints, diagnoses,
or clinical processes.”?” Local pathways exist for most
common pediatric conditions across the care contin-
uum and are associated with note templates and
interprofessional care tools (for physicians, triage
nurses, respiratory therapists, bedside registered nurs-
es, etc).

Residents are introduced to pathways as a part of
routine clinical care as they admit, care for, document
about, and round on patients. For instance, for
children admitted with suspected cellulitis/abscess,
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Objectives
To characterize pediatric residents’ perceptions of the
tradeoffs between clinical pathway use and diagnostic
reasoning.

Findings

The use of clinical pathways supports management decisions
by resident physicians but may allow residents to bypass
critical points in the diagnostic reasoning process.

Limitations

We interviewed residents from a single pediatric training
program with ubiquitous use of clinical pathways, and
focused on an inpatient care setting.

Bottom Line

We highlight potential educational implications of clinical
pathway use and suggest ways in which educators can
leverage clinical pathways as frameworks to support the
maturation of trainee diagnostic decision-making.

the clinical pathway®® specifies pertinent history and
physical examination findings, strategies for distin-
guishing cellulitis from inflammation associated with
subcutaneous abscess, definitions of various forms of
skin infection, antibiotic recommendations, consider-
ations for subspeciality consultation, suggestions
about how to gauge clinical improvement, and next
steps for evaluation in the case of insufficient
improvement. The pathway can be associated with
an order set, nursing protocols, patient education,
and discharge instructions. Evidence behind the
recommendations is cited within the pathway.

We recruited senior pediatric residents via email
invitations to participate in 45- to 60-minute, semi-
structured interviews. All senior residents who were
assigned to one inpatient general pediatric service
over the course of the study period were included in
the study. Interns or residents who were not assigned
to the selected service were excluded. Although
residents may receive exposure to clinical pathways
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Diagnostic Process Model With Incorporation of Clinical Pathways

Note: Dual Process Theory adapted from Ely et al.> Overview of the diagnostic process for residents when approaching patients with and without
applicable clinical pathways. When clinical pathways are not applicable, residents utilize either a fast thinking (pattern recognition) for familiar patient
presentations or slow thinking (deliberate reasoning) for the unfamiliar in an iterative manner (calibration). When clinical pathways are applicable,
residents rely on diagnostic decision-making from preceding clinicians and utilize the selected clinical pathway for management decisions without going

through either mode of diagnostic thinking.
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from a variety of settings, including ambulatory,
emergency department, or critical care units, we
purposefully sampled senior residents from a high-
volume general pediatric service to target residents
who likely had recent exposure to inpatient clinical
pathways and to gain perspectives of residents who
are farther along in the transition from novice to
expert.! Residents participated voluntarily and with-
out an incentive in the interviews; they gave written
consent prior to the interviews.

Study Design

We used a basic interpretive qualitative approach®” to
help close a gap in our understanding of diagnostic
reasoning in the context of clinical pathways and to
address local concerns in our graduate medical
education (GME) programs. This approach is similar
to other qualitative approaches in that researchers
seek to understand how participants make sense of a
phenomenon or process, meaning is mediated through
the researchers-as-instrument, data are analyzed
inductively, and findings are largely descriptive.”’
But a basic interpretive qualitative approach differs
from other approaches in that it is not firmly rooted in
a single disciplinary tradition.

Interview Structure

We developed interview guides informed by 2 of our
study team members’ experiences as former residents
from the training program with exposure to clinical
pathways (M.C., LR.R.) and an existing dual process
framework for diagnostic reasoning.>””*° We de-
signed interview questions to probe for knowledge
requirements for expertise in cognitive tasks.>! Pilot
interviews were conducted by M.C. and I.LR.R. with 3
pediatric residents, resulting in changes to the
sequence and clarity of the interview questions (online
supplementary data). M.C. and LR.R. jointly con-
ducted the first 2 interviews to promote consistency in
interview style. Thereafter, they conducted in-person,
one-on-one interviews outside the main hospital
premises to increase privacy during the interview
and to promote equanimity between the interviewers
(attendings) and the participants (residents). Inter-
views were audio-recorded, professionally tran-
scribed, and de-identified after transcription.

Data Analysis

We managed data using NVivo 12 software (QSR
International, Burlington, MA).>*> M.C. and LR.R.
reviewed the first 3 transcripts. They created codes
deductively based on dual process theory,” and added
inductively created codes that conceptually extend
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theories of diagnostic reasoning development.*® Data
were analyzed by M.C., LR.R., and C.B.C. using
principles of directed content analysis,>* meaning that
coded data were organized into themes derived from
the dual process theory framework.”** We iteratively
reviewed codes and resolved any discrepancies
through consensus during group discussion. Data
collection and data analysis were iterative processes,
so that initial themes could be interrogated in
subsequent interviews. M.C. and LR.R. continued
interviews until they were no longer creating new
codes from incoming data. Sufficiency>® (ie, when no
new ideas or insights related to pathways and
diagnosis were introduced) occurred after completion
of the first 7 interviews; 2 additional interviews were
conducted as a check on the themes we had identified.
Member checking with 2 chief residents was per-
formed during the final stage of data analysis to
crosscheck our approach; our findings resonated with
their experiences.

Managing Reflexivity

Our team included individuals with advanced training
and experience in medical education (M.C., H.A.,
D.EB.), clinical informatics (LR.R., N.M., C.P.B.),
and diagnostic excellence (C.B.C., L.R.R.). M.C. and
L.R.R. conducted interviews and led the coding. They
are graduates of the pediatric residency program at
the study institution, and as such, approached the
study reflexively given some preconceived notions of
clinical pathway use. M.C., LR.R., and N.M. have
participated in clinical pathway development and are
sensitized to the element of diagnostic fit related to
pathways. Finally, M.C., LR.R., N.M., and C.P.B. are
first and foremost pediatricians who applied firsthand
knowledge of clinical pathway use. To hold ourselves
accountable and check the trustworthiness of the
data, we were careful to build on existing theory, to
reach data sufficiency,®® and to member check by
reviewing study findings with current chief residents.

This study was reviewed by the Institutional
Review Board at the Children’s Hospital of Philadel-
phia and met criteria for exemption.

Results

During the study period, email invitations were sent to
19 residents, and 9 interviews were completed. Two
residents agreed to participate but were ultimately not
interviewed due to reaching sufficiency of the data set
and the interruption of clinical rotations and social
distancing measures in the setting of the COVID-19
pandemic; the remaining 8 did not respond to the email
invitation. Two (22%) participants were second-year



residents who were interviewed toward the end of the
academic year, and 7 (78%) were third-year residents.

Overall, residents demonstrated a shared under-
standing of the definition of clinical pathways and
similar descriptions of pathway use. Residents used
clinical pathways when evaluating patients in the
emergency department, as part of the admission
process for patients admitted to inpatient units from
the emergency department, and in discussion of
patients on clinical rounds.

Our analysis identified several key themes. When
describing ways that pathways are incorporated into
clinical practice, residents cited pathways as impor-
tant sources of management information and as tools
to access certain assessments or treatment protocols.
When discussing the influence of pathway use on
diagnostic reasoning, residents identified clinical
pathways as both a hindrance to and a facilitator of
skill development in diagnostic reasoning.

Pathways Were Used as Information References to
Guide Management and Treatment, Not
Diagnostic Decision-Making Aids

Residents unanimously described clinical pathways as
reliable, available, up-to-date sources of medical
knowledge or information, rather than tools to guide
diagnostic reasoning. They noted that because path-
ways serve as readily available online repositories of
information, they do not memorize specific details
regarding dosing intervals or durations of treatment:

Pathways and order sets are great. . .because there’s
less time spent thinking about where I should find
this information...I'm like, ‘Yeah. Okay. Yep.
Vancomycin. Wait. What’s the dose? And, what’s
the frequency?’. . I feel like the things that I would
have otherwise been just good at looking up and
doing repetitively and then sort of learning and
knowing concretely. (R1)

Some residents explicitly noted that they reference
only the management details in the pathway, as
opposed to the embedded diagnostic algorithm
(TaBLE). Despite a distinction between practical
clinical pathway use and opportunities to practice
pattern recognition or deliberate reasoning, many
residents described utilizing pathways as a structured
guide for teaching medical students or interns. In
particular, they felt pathways were especially useful to
teach more novice residents and medical students
about disease processes and management frameworks.

Residents used pathways as an efficient means of
deciding on treatments and next steps in manage-
ment. This was invoked particularly for medications
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such as antibiotics, laboratory tests, and next steps in
management that would serve as a reference for the
plan of action on clinical rounds. Senior residents
were cognizant of reliance on pathway recommenda-
tions without an underlying mastery of the content by
more novice trainees. A resident described this

phenomenon as:

One thing I think is really important for develop-
ing physicians, is to create their own plan and
rationale, and 1 see a lot of trainees. . like medical
students, and like first-month interns, using [path-
ways] to create their plan and you’re like great, so
why? But they’re like, ‘Ohb, I don’t know, it’s on the
pathway.” (R9)

Pathways, as Tools for Efficient Treatment, Are
Applied Even When the Patient Is Not Believed to
Fit the Diagnostic Criteria

Multiple residents expressed that, in fact, the specific
diagnosis associated with the pathway was not as
important in selecting a pathway as obtaining the
order sets and protocols associated with the pathway.

One shared candidly:

I think less about what their, like, actual underly-
ing pathology is and more about how I can get the,
like, respiratory exams and medications delivered.
(R2)

In other words, because patients on a designated
pathway received particular treatments in a proto-
colized manner, the resident selected a pathway based
on the treatment recommendations associated with
the pathway rather than the diagnosis. This was
particularly true for respiratory conditions; most
residents described initiation of a pathway order set
for a patient to obtain a specific treatment protocol
even though they did not believe the patient fit the
diagnostic criteria for the protocol (TABLE).

One recurrent way in which pathways were used
was for distributing patient assessments across the
interdisciplinary team. As one resident explained:

There’s a ventilator wean pathway now that. . .takes
a lot of the grunt work and the hourly assessments
and those things away from the resident and puts
them on other providers. (R3)

Such collaborations with interprofessional team
members allowed for timely, standardized, and team-
based care; however, residents expressed some am-
bivalence about not engaging personally in the
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TABLE
Additional lllustrative Quotes From Residents Regarding the Role of Pathways in Formulating Diagnoses

Theme Quote

Pathways Were Used as Information References to Guide Management and Treatment, Not Diagnostic Decision-
Making Aids
Pathways as resources | “The pathways were very new for the oncoming interns, and it was a helpful way to start to
frame particular cases for them and also help teach about available resources. [For instance] if
you have a [patient] who's coming in with febrile UTI, where do you go to find out which
antibiotics? For how long [would you treat]? When would you do IV, when would you do PO?...
it was nice to give them a resource to then turn back to again and again as these cases come. |
don't think it's quite as helpful in the stage before that when you're really trying to develop
your differential or in an undifferentiated patient.” (R4)

Pathways, as Tools for Efficient Treatment, Are Applied Even When the Patient Is Not Believed to Fit the Diagnostic
Criteria

Management “Nobody was particularly comfortable with a definitive diagnosis of asthma when she arrived on

reasoning the floor because her story was atypical, but | think you could still put someone on a pathway
even in the setting of that uncertainty because that’s the therapy that you're pursuing at that
point in time.” (R4)

Clinical Pathways Can Negatively Impact Development of Diagnostic Reasoning Skills by Distancing Residents From
the Diagnostic Process and May Introduce Cognitive Bias

Premature closure “l had one patient who came in and was triaged in the emergency department as a kid who had
a focal weakness, a focal deficit, and everybody got really nervous that this was stroke. And so,
we had this discussion outside of the room before ever seeing the patient like, “Who do we
need to call” and “Where do they fall in the pathway,” and we hadn't even seen the patient
yet. . .it just wasn't a natural thing for someone to just step in the room and do the neurologic
examination and verify that there was a focal weakness and then move from there. And so, |
think we are—I think we just are really quick to jump to pathways.” (R3)

“The downsides are that | do worry that people become dependent on it, um, and not every case
sort of fits into a pathway, but when you're used to using a pathway for 60%+ of what we see
in pediatrics, you worry a little bit that you will be accustomed to that and try to fit things into
a pathway that they're not, and | think I've seen cases of that taking care of patients.” (R7)

Diagnostic momentum | “You just kind of—you get kind of lodged in one way of thinking about things, like ‘This is
asthma, this is only asthma so we’re gonna treat it like asthma.” (R8)

“These kids are put on autopilot on these pathways, and it really—I find it to be very frustrating
because we forget to think about what we're doing.” (R1)

Clinical Pathways Can Positively Impact Diagnostic Reasoning Skills by Providing Opportunity and Scaffolding for
Diagnostic Calibration

Forward planning “We only really start talking about pathway fit when it's not going according to plan, and you
(knowing what to start to have setbacks or start to you know, need more escalation, more support than you're
expect) used to, or you know, you're not getting to a point of success that you otherwise would have

thought you'd be getting to. And so, | think that that's one of the most common spots where
we start to say, ‘Is this the right approach for this kid?"” (R3)

Monitoring “But | would say that, more often than not, I've continued the pathway for the first 24 or 36
hours, and it's only as you're kind of pushing into their course and realizing they actually need
something a little bit different at this stage, that I've taken kids off [pathwayl.” (R4)

routine, frequent, bedside patient evaluation for management and treatment, and therefore not partic-
common conditions. ipating in the deliberate reasoning process (FIGURE). As

one resident stated:
Clinical Pathways Can Negatively Impact

Development of Diagnostic Reasoning Skills by
Distancing Residents From the Diagnostic Process
and May Introduce Cognitive Bias

There are some patients who come into the
hospital without diagnoses, and we work on

teasing those things out. But the emergency

Residents felt that the frequent use of clinical — department is where the majority of our diagnoses
pathways meant that they were entering the patient  are made and then come up on a pathway. And we
encounter with a diagnosis established by a preceding ~ don’t really rethink those diagnoses. We don’t
clinician and following a standard protocol for  really rethink those clinical assessments. We trust

470 Journal of Graduate Medical Education, August 2022



what a provider has done before us, and sometimes
we get that wrong. (R3)

Residents stated that their role was generally to
facilitate treatment and reassessment, rather than
form an initial diagnosis. Residents described bypass-
ing portions of the diagnostic process (FIGURE), and
primarily interacting with a pathway diagnosis after a
preceding physician had completed the illness script
selection. Multiple residents described examples of
potential biases such as premature closure or
diagnostic momentum that they felt were imparted
by the use of clinical pathways (TABLE).

Clinical Pathways Can Positively Impact Diagnostic
Reasoning Skills by Providing Opportunity and
Scaffolding for Diagnostic Calibration

The framework provided by a clinical pathway
allowed for clear delineation of the expected clinical
trajectory, and was, therefore, described by residents
as being helpful in identifying patients with an
element of uncertainty:

TIve definitely taken kids off of the...pathway
because I feel like they’re not quite fitting the mold.
Whether because their course is a little bit more

prolonged or their picture is a little bit less clear. . ..
(R4)

The pathway here is likened to the feedback
portion of the diagnostic process (FIGURE), as the
resident describes using deviations from the
anticipated patient course supplied by the clinical
pathway to reconsider the diagnostic fit. Pathways
were described as a structure to evaluate a patient’s
clinical status and scaffolding for understanding of
illnesses that allowed more senior residents to identify
patients who were not evolving typically:

By the end of 3 years, you’re like, ‘Not only do 1
know the algorithm of the pathway, but I know the
data and 1 know maybe, like, how to think about it
a little bit differently when the kid doesn’t fit this
perfectly.” (R1)

All interviewed residents described scenarios where
they started or continued a patient on a clinical
pathway and delayed reconsideration of the diagnosis
until prompted to do so by an attending physician,
another member of the care team such as a respiratory
therapist, or in the setting of a patient’s clinical
decompensation. This external trigger was required to
restart the diagnostic process (TABLE). Many residents
described feeling removed from the calibration step of
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the diagnostic process (FIGURE), noting that calibration
and reassessment of diagnosis occurs “at the bedside,”

or through real-time patient evaluation.

Discussion

Our study illustrates the ways in which clinical
pathway use influences diagnostic reasoning processes
of pediatric residents at a single academic, quaternary
care institution. Residents described ways in which
clinical pathways impact the practice and develop-
ment of skills in diagnostic reasoning. We identified
certain areas of vulnerability related to skill develop-
ment stemming from the use of clinical pathways that
can be addressed by educators.

Most notably, we found that the use of clinical
pathways distanced residents from deliberate diag-
nostic reasoning, which may affect the development of
diagnostic reasoning skills, in particular the refine-
ment of illness scripts and script selection.'®3738
However, residents also described using clinical
pathways as benchmarks for the expected clinical
course, allowing them to identify deviations that
prompted reconsideration and calibration of the
initial diagnosis.®” Interacting with clinical pathways
in this way illustrates the cognitive toggling between
more automatic (Type I) for established diagnoses and
deliberate (Type II) thinking in unfamiliar cases.*® The
introduction of uncertainty allows residents to engage
in the diagnostic process, and creates the opportunity
to recognize and acknowledge discomfort, practice
pattern recognition, as well as consider available
resources and expound upon medical knowledge that
underpins clinical decision-making.>¢:*!:**

Residents described that they typically encountered
patients who were already established with a diagnosis
on a clinical pathway from the emergency department
or intensive care unit, and that they did not routinely
or systematically assess the accuracy of the pathway
diagnosis. This may be consistent with prior work
showing that the use of clinical pathways can lead to
tunnel vision and cognitive bias related to premature
closure and diagnostic momentum.*® However, we
saw that residents use pathways primarily as efficiency
tools, to access order sets and maximize workflow
without necessarily being bound to a particular
diagnosis, which may be more akin to management
reasoning, that is directly affected by the context of
high volume, high turnover clinical services.*?

There may be an opportunity to change resident
perceptions of a single “correct™ diagnosis (whether it
be a label defined by initiation of a clinical pathway
or a diagnosis carried forward by physician commu-
nication between settings of the hospital care system).
Educators can alternatively support the concept of
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making a diagnosis an iterative, evolving pro-
cess.”®** Clinical pathways can be leveraged to
prompt structured reflection and recognition of
diagnostic uncertainty.*"*** There are opportunities
to develop self-monitoring cues via pathway “on-
ramps” and “off-ramps” to more clearly designate
pathway appropriateness at various points through-
out the clinical course. Faculty can also guide
residents to verbalize their diagnostic reasoning out
loud on rounds, especially for undifferentiated pa-
tients, to determine a resident’s ability to identify an
illness script and select the most likely diagnostic
hypothesis.”

Another common interaction with clinical path-
ways by residents in our study was as a point of
reference for management. This is consistent with
literature suggesting that pathways have educational
benefit as a source for knowledge?® and that
knowledge-based interventions can support diagnos-
tic reasoning.*® The content and embedded references
in clinical pathways can be used as evidence-based
teaching frameworks, as described by the residents in
our study, or as resources to build illness script
libraries and script selection tools. Clinical pathways
can also facilitate teaching by faculty, offering unique
opportunities to develop the knowledge base for
multiple learner levels simultaneously. For example,
an intern may be referred to clinical pathway criteria
to develop illness scripts for a diagnosis or to pathway
order sets to learn about medication selection and
dosing, whereas a senior resident can be tasked with
exploring the primary literature and expert guidelines
supporting the pathway management recommenda-
tions.

Our findings must be considered in light of the
limitations of our approach. First, we interviewed
residents from a single pediatric training program
with ubiquitous use of clinical pathways, and we
focused on inpatient care. Findings may look different
in other clinical settings, although several study
findings may be relevant across other institutions or
disciplines. Second, participation for this study was
opt-in, which may present an element of selection bias
to our interview responses and overall low sample
size. Third, by virtue of a basic interpretive qualitative
approach, our findings are not necessarily high-level
interpretation, but rather, descriptive in nature. This
is not necessarily a limitation but does bound the
assumptions we are able to draw from our data. We
have incorporated several strategies to support
trustworthiness of our analysis including reflection
on our reflexivity, member checking, peer review, and
a robust description of the richness of our data.

Next steps for our institution include adapting
strategies to promote development of skills in
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diagnostic reasoning that incorporate clinical path-
ways and considering opportunities to explicitly
consider resident decision-making in pathway de-
velopment. We also intend to promote faculty
development in utilization of scripts in the setting
of diagnostic uncertainty (eg, for use during emer-
gency department rotations and inpatient clinical
rounds).

Conclusions

Clinical pathways are important tools for provision of
efficient, evidence-based care. The use of pathways
supports management decisions but may allow
residents to bypass critical points in the diagnostic
reasoning process. We highlight opportunities for
medical educators to leverage clinical pathways as
frameworks to support the maturation of trainee
diagnostic decision-making.
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