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Abstract

Preparing novice physicians for an unknown clinical future in healthcare is challenging.
This is especially true for emergency departments (EDs) where the framework of adap-
tive expertise has gained traction. When medical graduates start residency in the ED, they
must be supported in becoming adaptive experts. However, little is known about how resi-
dents can be supported in developing this adaptive expertise. This was a cognitive ethno-
graphic study conducted at two Danish EDs. The data comprised 80 h of observations of
27 residents treating 32 geriatric patients. The purpose of this cognitive ethnographic study
was to describe contextual factors that mediate how residents engage in adaptive practices
when treating geriatric patients in the ED. Results showed that all residents fluidly engaged
in both adaptive and routine practices, but they were challenged when engaging in adap-
tive practices in the face of uncertainty. Uncertainty was often observed when residents’
workflows were disrupted. Furthermore, results highlighted how residents construed pro-
fessional identity and how this affected their ability to shift between routine and adaptive
practices. Residents reported that they thought that they were expected to perform on par
with their more experienced physician colleagues. This negatively impacted their ability
to tolerate uncertainty and hindered the performance of adaptive practices. Thus, align-
ing clinical uncertainty with the premises of clinical work, is imperative for residents to
develop adaptive expertise.
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Introduction

Physicians in acute settings are faced with unpredictable circumstances, diagnostic uncer-
tainty and unknown aetiology of symptoms (Croskerry, 2014; Kovacs & Croskerry, 1999).
Therefore residents face the challenge of developing a set of thinking and acting habits that
will help them cope with uncertainty and form sound clinical decisions under unpredict-
able conditions (Elia et al., 2012).

Given the fast-paced and uncertain nature of the ED, novice decision-makers are more
prone to cognitive errors than more experienced physicians (Croskerry, 2014). To coun-
ter these errors, researchers and practitioners have developed decision aids, such as algo-
rithms, guidelines, and probability programmes (Costantino et al., 2014). However, these
aids have their limits (Schriger et al., 2017). Hence there is a need not only to focus on the
decision aids, but how residents can be scaffolded so that they develop competencies in
clinical decision-making. Therefore, the objective of this study was to analyse residents’
adaptive practices in the emergency setting. Specifically, we focused on exploring how
individual and contextual factors might impact residents’ engagement in adaptive practices
when diagnosing patients in the ED.

Medical expertise

Medical expertise can be described as proficient pattern recognition, which involves the
use of hypothesis testing strategies. According to Elstein and co-workers’ classical view,
expertise builds on the premise that good decision-making is a function of accumulation of
knowledge and experience, and that difficulties in problem solving are due to insufficient
knowledge and experience (Elstein & Schwarz, 2002; Elstein et al., 1990). Medical exper-
tise is contextual and content specific (Elstein, 2009), and clinical judgement is vulner-
able to biases and depends on heuristics (Norman, 2009; Norman & Eva, 2010). However,
this classical understanding of expertise neither accounts for adaptability amongst novice
physicians, nor concerns itself with the application of knowledge. In a rapidly develop-
ing healthcare system, adaptability and creative thinking have become imperative (Gube
& Lajoie, 2020; Mylopoulos et al., 2016). The resident needs to prepare for an uncertain
future, and as pattern-recognition is content and context-specific, it only prepares the
learner for what is known at any given moment. It does not, however, prepare them for how
to learn new skills or knowledge, which is important in ever-changing settings (Barnett,
2012). It is therefore important to understand how knowledge is organised and used (Eva,
2005), and how to promote adaptability amongst novices (Gube & Lajoie, 2020; Schwartz
et al., 2005; Zimmerman, 2013).

Almost forty years ago, the concept of adaptive expertise was proposed by Hatano and
colleagues (Hatano, 1982; Hatano & Inagaki, 1986). Based on Piaget’s epistemology of
cognition as adaptation, assimilation and accommodation (Furth, 1981), Hatano and col-
leagues described a difference between a person’s procedural knowledge, which is knowl-
edge of how to perform specific procedures, and conceptual knowledge, which is the act
of giving meaning to procedural knowledge (Hatano & Inagaki, 1986, p. 2). This ‘giving
meaning to’ can be used by the person to understand when and how to apply procedural
skills by forming ‘mental models’ “
thus make predictions/explanations about an unfamiliar object/situation...” (Hatano &
Inagaki, 1986, p. 2). According to Hatano (1982), as opposed to the routine expert, the
adaptive expert can also adapt and invent new procedures to accommodate an unexpected

...with which people can run mental simulation, and
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situation. Importantly, adaptive expertise is the ability to both appropriately apply past
procedural knowledge and develop new understandings based on conceptual knowledge
when needed (Hatano, 1982; Hatano & Inagaki, 1986). There is a complementary bal-
ance between routine and adaptive practices (Bransford & Schwartz, 1999) where adaptive
experts are assumed to be exceedingly proficient in both (Schwartz et al., 2005). Routine
expertise relies solely on acquired procedural knowledge with no accommodation when the
context demands a new solution. Currently, educational programmes are often structured in
ways that promote routine practices of expertise. As a result, in order to fully understand
how we can support the development of adaptive expertise during resident education, we
were interested in gaining a better understanding of adaptive practices. Accordingly, in this
study, we dichotomise routine and adaptive practices, and routine practices are therefore
seen as disengagement of adaptive practices.

Hatano (1982) also suggests that curiosity and flexibility act as mediators of adaptive
expertise. Conceptual knowledge can be gained through trial-and-error by simplifying the
problem at hand. For example, when new residents associate an inverted position of a leg
with the diagnosis of a fractured pelvis, they know the concept of a fractured hip and how
this presents without an x-ray. They have, as such, distilled the diagnosis of a fractured hip
to a specific symptom when paired with the knowledge that the patient had fallen. However,
in complex cases, a flexible conceptual understanding is needed in order to construct ‘men-
tal worlds’ and foresee complex interactions of patient conditions and related symptoms
(Hatano, 1982). Here, conceptual knowledge is not enough. Adaptive expertise, according
to Hatano, requires the continuous adaptation of new information to existing conceptual
models. As such, while necessary, it is not solely the amount of conceptual knowledge that
predicts adaptive expert behaviour but the degree of curiosity and flexibility the physician
demonstrates as she critically appraises the applicability of her knowledge to a specific sit-
uation. Successfully diagnosing a fractured hip can be done without an expert understand-
ing of orthopaedics. The success relies on the ability to effectively adapt to the unforeseen
circumstances of the presentation of symptoms. As when the leg does not bend inward, as
it typically would, but the resident, contrary to the guideline, orders an x-ray because they
learn that the patient has fallen and knows that this could result in an unsuspected fracture.

In more recent studies (Mylopoulos et al., 2017; Van Der Schaaf et al., 2021), adaptive
expertise has been described as a cognitive skill set that encompasses three approaches to
knowing. First, epistemic distance is the person’s ability to distance his or her beliefs and
knowledge from the problem at hand. Thus, adaptive experts are able to posit a separa-
tion between what constitutes their past conceptualisation of a problem and the emerging
representation of this problem (Mylopoulos & Woods, 2009, p. 410). Second, self-regu-
lation refers to the ability to continually observe one’s level of understanding of the prob-
lem space in order to regulate behaviour towards actions to improve understanding. Third,
the ability to orient oneself to novel content and leverage opportunities for learning is a
way for adaptive experts to improve their level of competence by improving existing skills
and acquire new ones. As such, the key behaviour of adaptive experts is their ability to be
aware of their knowledge and to accommodate to unknown situations by actively seeking
out appropriate learning opportunities (Mylopoulos & Woods, 2009).

Learning to perform as a physician

The construction of knowledge is dynamic and evolving rather than static and accu-
mulative (Mylopoulos & Regehr, 2007, p. 1163), and it is an integral part of clinical
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decision-making. Therefore, it is important to understand how the social context medi-
ates and moderate residents’ clinical judgement (Redelmeier et al., 2001). Newly gradu-
ated physicians face many challenges when starting residency as they begin taking primary
responsibility for their patients. The experience of uncertainty is therefore a natural part
of residency, but it is also a fundamental part of clinical practice throughout a medical
doctor’s career. Uncertainty can arise when one’s knowledge of the observed, observable
and unobservable world is insufficient (Djulbegovic et al., 2011) and has been linked to
adaptive expertise (Cupido et al., 2022). In medical literature, uncertainty can refer to sev-
eral things. Uncertainty can arise due to ambiguity in decision-making processes (Alam
et al., 2017; Cristancho et al., 2013). It can also be related to self-doubt, arising due to
insufficient or conflicting knowledge, or due to a lack of confidence in one’s ability to
solve the problem at hand (Spafford et al., 2007). Djulbegovic et al., (2011) describes it
as epistemic uncertainty referring to Fox’ definition, meaning that uncertainty arises from
“...incomplete or imperfect mastery of the existing knowledge... a consequence of limita-
tion of the current knowledge... [or] a combination of the first two.” (Djulbegovic et al.,
2011, p. 321). In contrast, referencing Lonergan’s work, Engebretsen et al. (2016) argues
that decision-making requires assessing information to gain new objective knowledge, and
that this arises through novel events, which are inherently surprising and uncertain. They
argue that uncertainty is thus important in decision-making, so long as it is accompanied
by self-awareness:

Objectivity is self-appropriation. It is the result of a gaze turned inwards not out-
wards. Thus it does not exclude uncertainty but encompasses it. (Engebretsen et al.,
2016, p. 598)

Turning one’s gaze inwards, requires one to doubt oneself. Thus, uncertainty as
described as ambiguity cannot be isolated from self-doubt. This is further supported by
studies, reporting correlations between low uncertainty (ambiguity) in diagnostic tasks and
low anxiety, indicating an important psychological aspect of uncertainty, reaching beyond
epistemic uncertainty. This is also underlined by Fox’ work on how students evolve in their
ability to manage uncertainty, describing an initial anxious focus on individual limitations
(Fox (1957) in Lingard et al., 2003).

Uncertainty has been linked to the development of professional identity. In their study
on healthcare professionals’ communication during patient treatment and management,
Lingard et al., (2003) depict how presenting and discussing uncertainties was an impor-
tant socialising feature during case presentations for the development of professional iden-
tity. Other studies have further shown how such verbalisations help manage uncertainty,
impacting residents’ chances of developing adaptive expertise (Apramian et al., 2015; Cris-
tancho et al., 2013).

Despite the importance of managing clinical uncertainty, the continued ambition of
standardising clinical work has led clinicians to negate the inevitability of uncertainty
(Engebretsen et al., 2016). Uncertainty has come to be interpreted as an indication of
incompetence (Ott et al., 2018), which has harmful implications for clinical training (Lin-
gard et al., 2003). This is so, even if uncertainty is described as an integral part of clini-
cal work, mediating the development of expertise (Cristancho et al., 2013). Thus, aligning
professional identity and tolerance of uncertainty is important for adaptive expert develop-
ment (Mylopoulos & Regehr, 2007). Mylopoulos and colleagues argue that, “/a]daptive
experts view themselves as ‘accomplished novices’ rather than ‘answer-filled experts’...”
(Mylopoulos & Woods, 2009, p. 410). This definition emphasises both the expert’s toler-
ance of uncertainty as well as a willingness to accept and expect knowledge gaps. The
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adaptive expert sees this as an opportunity to seek out learning opportunities to close these
gaps. Thus, the development of adaptive expertise requires what has been termed ‘clinical
courage’ (Fowler et al., 2021). However, being courageous is dependent on social struc-
tures allowing space for uncertainty and, therefore, the development of adaptive expertise
is embedded in social structures. Although some scholarly attention has been devoted to
the study of the development of adaptive expertise in educational settings, much less atten-
tion has been paid to how adaptive practices are influenced by clinical environments. (Kua
et al., 2021). Thus, a need exists for investigating what mediates and moderate residents’
opportunity to perform adaptive practices.

Methodology
Design

This was a cognitive ethnographic study (Ball & Ormerod, 2000) of two EDs: one at a uni-
versity hospital and one in a regional hospital. We followed Post Graduate Year 1 (PGY- 1)
ED residents when they encountered geriatric patients, from the time of notification of a
patient until a diagnosis was reached, and a treatment plan had been drawn up.

Cognitive ethnography

The field of distributed cognition argues that cognition is inevitably imbedded in a social,
cultural and physical world (Hutchins, 1995). With its origin in cultural-historical activity
theory (Lave, 1988; Leont’ev, 1978), distributed cognition argues for the interchangeable,
dynamic interaction between the individual’s cognition and the context (Hutchins, 2010),
which is an uniquely human competency (Tomasello et al., 2005). By taking its point of
departure in an ecological psychological approach, distributed cognition is a way of inves-
tigating how cognition is embedded in social practices and how affordances of the physi-
cal surroundings, such as social and technological means, shape cognition (Gibson, 1986;
Hutchins, 1995). The method of cognitive ethnography aims to analyse distributed cogni-
tion and is a subfield of ethnography. The aim of this methodology is to use traditional
ethnographic methods to explore participants’ interaction with their physical surroundings
during cognitive tasks. Here, the aim is to both describe the meaning of social, cultural,
and physical resources and to analyse processes of how these resources are employed dur-
ing cognitive activities. As such, cognitive ethnographers organise observations based on
an operationalisation of cognitive phenomena into specific episodes of activities. From
these observations of episodes, the analysis aims to identify and explore which material
and conceptual resources are present and how they are used in the construction of this spe-
cific cognitive activity (Williams, 2006).

Cognitive ethnography can be used to explore adaptive practices within broader dis-
courses embedded in the clinical setting (Ball & Ormerod, 2000). The cognitive ethno-
graphic approach is often utilised in clinical settings due to its more focused scope and
shorter duration. This requires the researcher to specify observable behaviours that demon-
strate the cognitive phenomenon studied.

As described above, the cognitive phenomena of interest in this study were adap-
tive practices. We therefore operationalised behaviours in the following subcatego-
ries: epistemic distance, self-regulation and orientation towards novel content. These
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operationalisations are described in Table 1. We analysed occurrences of activities, provid-
ing a narrative for how development of adaptive expertise was hindered or facilitated in
the culture around residents in Danish EDs. To do this, we integrated observations with
information from descriptions of cognitive artifacts in terms of objects within the physi-
cal milieu, such as patient journals, equipment, or technological aids. This allowed us to
analyse how the culture of the ED facilitated clinical decision-making. Additionally, we
continually performed clarifying inquiries, typically lasting five to twenty minutes, with
the participants. This served to clarify thought processes and counteract possible misinter-
pretations of their actions. These inquiries were either performed at the end of the observa-
tion or during the observation at time points where it would not disturb the participants’
diagnostic process and interaction with patients, relatives, and colleagues.

Participants

The primary investigator (MLG) observed 27 PGY-1 resident participants who treated, in
all, 32 geriatric patients. Of these residents, nineteen were female, and they had on average
1,5 months of experience. Residents were recruited through a chief physician at the ED
based on their availability on the day of observation. Transitioning into clinical practice
and taking on the role of authority is challenging. Therefore, we chose to observe PGY-1
residents as we wanted to explore the starting point of adaptive practices to better under-
stand how to structure postgraduate training which caters to the development of adaptive
expertise. As described earlier, many medical education programmes promote the devel-
opment of routine practices, and less is known about adaptive practices. Therefore, it was
relevant to explore these practices amongst novices.

On the day of observation, the chief physician or the supervising physician would direct
a geriatric patient to the recruited resident. Inclusion criteria for geriatric patients were that
they be above the age of 60. During the observations, participants were observed to interact
with eight fellow PGY-1 residents, 30 supervising physicians in introductory or special-
ist training, 33 nurses, 13 other healthcare professionals (emergency medical technicians,
social workers, etc.) and 17 relatives or accompanying healthcare professionals. Data were
collected from August 2019 until December 2020 with observation periods between 7 AM
and 10 PM. The project was approved by directors at both departments. At one department,
a chief specialist physician in charge of the PGY-1 residency programme also acted as a
key informant.

The Danish context: geriatric patients in emergency medicine

PGY-1 residents are important members of the day-to-day healthcare teams employed in
Danish EDs. Alongside residents, the team of EM professionals consists of specialist phy-
sicians, medical students, nurses, nursing students, community care workers, medical labo-
ratory technicians, physiotherapists, pharmacists, and secretaries. The team also includes
residents and physicians from assisting departments, such as orthopaedic, lung, geriatric,
and anaesthesia departments.

Geriatric patients are a growing population who make up a large percentage of patients
in Danish EDs, and they are often characterised by the complexity of their health condi-
tions (Franklin et al., 2011). These elderly patients are at higher risk of adverse outcomes
(Galvin et al., 2017) than younger adult patients (Boltz et al., 2013; De Decker et al., 2014;
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Hwang & Morrison, 2007; Schumacher, 2005), often due to age-related frailty (Alexa,
2017; Laging et al., 2014; Melady, 2018). In addition, implicit ageism biases may impact
decisions regarding geriatric patients (Cook et al., 2017). For this reason, investigating res-
idents’ clinical decision-making in relation to geriatric patients in the ED was thought to
be an ideal means of exploring the performance of adaptive practices. It is well researched
that physicians make cognitive errors in EM in general (Croskerry, 2014) and with geriat-
ric patients in particular (Galvin et al., 2017; Schumacher, 2005), making geriatric emer-
gency care an appropriate context for the present study. Furthermore, recent studies has
highlighted that intra- and inter-personal aspects of geriatric care is challenging to adap-
tive experts (Kua et al., 2022). It is thus relevant to investigate contextual circumstances
for novices when engaging with this patient group. We operationalised geriatric patients
in terms of age and accessibility. This choice was informed by the literature, which often
defines geriatric patients as above the age of 65 years. However, in our study, we also
included one patient who was 60 years old, as he presented as a geriatric case in terms of
multimorbidity and frailty.

Data

The primary investigator (MLG), who is a psychologist with two years of clinical training,
had prior experience with various qualitative methods. She was supervised by PM, who
had thorough experience with observational studies, both as a researcher and a supervisor.
MLG conducted 80 h of observations, taking the role of passive observer participant
(Spradley, 1980), following the residents but not taking part in the diagnostic processes
or patient encounters. She wrote field notes consisting of actions related to the concept
of adaptive expertise. The field notes were guided by pre-defined observation cues (see
Table 1: Operationalisation of the adaptive expert framework), notes from the clarifying
inquiries and memos of analytical thoughts. Memos included reflections on the theoretical
framework, common features observed among participants, changes to the operationalisa-
tion of the adaptive expert framework or similar notes relevant to the analysis. These notes
were written out, just after data had been collected, as narrative descriptions of the entire
patient encounter. These narrative descriptions consisted of: arrival notification, prepara-
tion, history uptake with the patient or relatives, consultation with specialist physician,
ordering of tests, analysis, diagnosis, and treatment plan in consultation with a specialist
physician, and handover to a nurse. Some days of observations included more than one
PGY-1 resident, and these field notes were divided into separate, rich narrative descriptions
(henceforth referred to as ‘observations’) of the patient encounter for each participant.

Analysis: operationalisation of the adaptive expert framework

The first analytic step was to operationalise the construct of adaptive expertise in order to
identify relevant observable behaviours (Ball & Ormerod, 2000). Based on the definitions
of adaptive expert cognition provided by Mylopoulos and Woods (2009, p. 410), the pri-
mary investigator operationalised specific behavioural markers at both a contextual and an
individual level. This operationalisation was then reviewed by two of the co-authors, PM
and MM, where consensus was reached. MM is an experienced researcher within oper-
ationalisation of cognitive processes as adaptive expertise. The operationalisations were
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continually refined together with one co-author (PM) during data collection. The final
operationalisations are described in Table 1.

The second step of the analysis was performed continuously during data collection, by
MLG, PM and MM, and summative results were discussed by all authors in the author
group during data analysis. We analysed each observation for adaptive practices based on
the operationalisations (Table 1). Here, we coded each observation within the three cog-
nitive constructs (epistemic distance, self-regulation and orientation to novel content) by
sectioning the text and condensing interpretations of meaning within taxonomic tables for
each construct (see Appendix 1). These taxonomic tables described three levels of analysis:
firstly, who or what the resident interacted with (“actor”). Secondly, what were the mate-
rial, cognitive or social moderators of their behaviour (“moderator”). Thirdly, what were
the outcomes of this moderation (“consequence”).

Results

The taxonomies for each cognitive construct provided insights on how different contextual
elements, like how patients and electronic devices, could impact adaptive practices. The
tables were structured to illustrate how an actor (e.g., the supervisor) moderated behav-
iours, and what impact that had on adaptive practices. We termed this impact ‘conse-
quences’. We took the point of departure in the actors, as they were the main moderator of
adaptive practices. Examples of these organizations of behaviours are illustrated in Table 2
below. For the full tables of each cognitive construct, please consult Appendix 1.

The taxonomic tables clearly showed that residents’ adaptive practices were both posi-
tively and negatively impacted by patients, relatives, artefacts (electronic patient journals,
online medical handbooks, etc.), supervising physicians, peers, nurses, and physiothera-
pists (Fig. 1).

From the analysis that led to the taxonomic tables, two key moderating aspects of the
social and physical space were identified; clinical uncertainty and decision-making disrup-
tions. These aspects were pervasive across actors and often had a negative impact on adap-
tive practices.

Clinical uncertainty

Uncertainty was often displayed by residents in the form of ordering more tests and a dis-
play of rigidity. Uncertainty was observed during all adaptive practices but was especially
prevalent in self-regulation processes, as illustrated by the following excerpt:

Sophie (resident) is making decisions on how to get the best x-ray picture of the
suspected fracture: “I’m not sure if I should order both shoulder and upper arm,
because I don’t know how specific they are... But I had one done on Saturday...”.
She looks up the x-ray from the other patient, and based on that, decides that an x-ray
of only the shoulder would be adequate.

The excerpt illustrate how Sophie uses the electronic patient journal to self-regulate,
when she encounters uncertainty.

However, uncertainty could also result in negative consequences, such as checking
behaviours, as illustrated by the excerpt from Sarah’s case:
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Fig. 1 Adaptive practices distributed in the social and physical space. The figure shows how residents’
adaptive practices were impacted by patients, relatives, artefacts (electronic patient journals, online medi-
cal handbooks, etc.), supervising physicians, peers, nurses and physiotherapists

Sarah (resident) is treating her second patient of the day, whom has a possible frac-
ture. She expresses needing more information for her to be able to decide and looks
for a more experienced physician. When she cannot find one, she orders more X-rays
to confirm her hypothesis before deciding on a treatment.

This excerpt illustrates that when a supervising physician is not available, it requires the
resident to think on their own, which can infer uncertainty.

In terms of epistemic practices, several actors were in play. Supervising physicians
could promote epistemic distancing by helping the resident gain a deeper understanding of
the problem space by guiding them how to identify knowledge gaps. Here, residents would
gain confidence in their exploration, which improved their sense of agency and adaptive
practices. A few factors led to obstruction to the performance of epistemic practices. In
some cases, the supervising physician seemed preoccupied with work that did not involve
the resident. This led the resident to experience uncertainty because they missed the super-
vising physician’s support. In cases where the supervising physician continuously ques-
tioned the residents’ decisions, residents reacted by reinforcing checking and dependent
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behaviour. Here, checking behaviour is referring to using the supervisor, medical hand-
books, nurses or peers to ‘check’ their thinking, decisions or opinions. In this study, most
checking behaviours were asking their supervisor, if their decision or interpretation of
symptoms was correct. The use of the electronic patient journal proved to be a key tool
in prompting epistemic distance, both when the resident actively explored the problem
space in focused read-throughs but also in regular preparatory discourses, helping residents
detect knowledge gaps. Lastly, patients and relatives also impacted the residents’ ability
to employ epistemic distance, both facilitating and hindering residents’ ability to maintain
epistemic distance. Patients and relatives could both prompt identification of knowledge
gaps (i.e., asking questions), but could also disrupt the resident’s thought processes.

With respect to the supervising physician, self-regulation behaviours were observed
when the supervising physician supported resident agency, challenging them to reflect crit-
ically and model adaptive practices. Asking clarifying questions could decrease uncertainty
and cultivate the residents’ behaviour of monitoring their own level of knowledge. The
residents’ sense of agency seemed to diminish when the supervising physician adopted a
more authoritative role, possibly because this hindered self-regulation and fostered depend-
ent and checking behaviours.

Many helpful artefacts in the residents’ environment prompted and guided their adap-
tive practices; for example, electronic patient journals, online medical handbooks, lami-
nated flowcharts and guidelines, and pocket booklets helped residents monitor their level of
knowledge and decide which steps were relevant to take, in order to close knowledge gaps.
The use of these tools was mainly prompted by patient complexity, uncertainty or when
residents met unknown symptoms. Furthermore, referrals could cue self-regulating behav-
iour based on the expectation of knowledge gaps.

In general, behaviours demonstrating orientation towards novel content were sparsely
observed amongst residents and were often related to uncertainty. These behaviours were
primarily observed as a result of conferring with the supervising physician or other health-
care staff. The electronic patient journal acted as a tool to ensure future orientation towards
novel content as residents would save patients and follow their outcomes; or, because of
inconclusive medical tests, would acquire help from specialists and observe their decision-
making in order to learn from their specialised knowledge. Another prompt could be when
residents perceived that insufficient help was available from either online sources or super-
vising physicians, urging residents to actively seek out and identify learning opportunities.

During analysis of participant behaviours, a pattern of how residents oriented them-
selves towards a professional role was revealed as it impacted their adaptive practices. A
lack of display of emotions and self-perception could be an indication of the high degree
of perceived professionalism that was enacted in the culture of the ED. When questioned
about this issue, residents referred to the importance of acting as a professional. However,
supressing emotions had implications for how they tolerated uncertainty, as residents asso-
ciated displaying emotions with unprofessional behaviour. However, registering and act-
ing on one’s emotional response is an important function for tolerating uncertainty. This
is both supported by literature, describing that adaptive expertise requires one to lean into
uncertainty (Wineburg, 1998), which requires being comfortable with uncertainty and
using negative emotions to guide and regulate one’s behaviours (Eva & Regehr, 2007).

A resident’s identity of being the senior to a medical student or in general being put in a
superior, supervising or decision-maker role made residents gain confidence. This role, in
turn, came with high expectations for residents to act as an expert, and was a fragile one
that could easily be threatened. For instance, confidence and ability to act as an adaptive
expert waned when a medical student questioned Sarah’s (a resident) hypothesis. Sarah
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failed to diagnose a fracture of the hip, and only succeeded in detecting it by prompt of the
medical student. Her surprise of being wrong made her uncertain. This, in turn, prompted
her to subsequently employ checking behaviour. Thus, her inability to meet the medical
student’s expectations that she would perform just as well as her more experienced col-
leagues and not show uncertainty led to disengagement of adaptive practices. Moreover,
Sarah abandoned her role as a supervisor for the medical student, being entirely preoccu-
pied with the process of finding the right diagnosis.

Decision-making disruptions

Disruptions could be described as interactions that made residents stop their decision-mak-
ing process. They were characterised by displays of overlooking contextual cues, check-
ing their decisions with available colleagues, or enforcing a rigid structure. Disruptions
impacted both epistemic and self-regulated practices. They could for example, lead resi-
dents to possibly overlook important cues, as demonstrated in the excerpt from Catherine’s
case:

Catherine (resident) is gathering anamneses on a patient whom she has difficulty
establishing a contact, as the patient seems confused and distant. She starts to ques-
tion the daughter about her mothers’ medication and chronic obstructive pulmonary
disease. The daughter replies and mentions the patients’ memory problems. The
patient interrupts: “I feel unkempt... I have for some time.”

The resident tries to calm her, saying that she doesn’t see her as unkempt at all. The
patient looks lost, and it seems to me that the patient is trying to communicate a gen-
eral discomfort or underlying problem, which the resident doesn’t pick up on.

However, disruptions could also have positive impact on adaptive practices. The fol-
lowing excerpt illustrates how disruptions from a lack of alignment between the patient’s
symptoms and her working hypothesis, helped Christina to self-regulate:

Cued by contradicting findings in the physical examination of the patient’s pain,
Christina (resident) re-examines the patients’ swelling. She wants to clarify if he is
experiencing any pain in his face, other than locally from where he has broken his
jaw and looks under his tongue for any haemorrhages. Christina comments that “I do
not think you have any new fractures; I think it is the swelling”. However, she is not
satisfied with the adequacy of her own knowledge and calls a specialist to confer her
findings.

As with uncertainty, residents could experience disruptions from several actors and this
affected all adaptive practices in both positive and negative ways. In terms of epistemic
distance, relatives’ or patients’ behaviours disrupted residents, which could prompt them to
further explore the problem space or make them overlook relevant symptomatic cues.

In terms of self-regulation, disruptions prompted residents to monitor their knowledge
levels and actively take steps to address knowledge gaps by ordering more tests, doing
additional physical examinations or seek out help from other medical staff. Nurses played
an important role in residents’ ability to monitor knowledge levels and closing knowledge
gaps by engaging in knowledge sharing and consulting situations. However, other health-
care staff could also hinder the residents’ ability to self-regulate. This would typically hap-
pen when they disturbed the patient or interrupted the resident. When this happened, the
resident enforced a more rigid structure of history taking to keep track of their progression.
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The interplay between disruptions and uncertainty

By doing a narrative analysis of interactions between the residents and actors, we fre-
quently observed an interplay between disruptions and uncertainty. The following case
vignette demonstrates one example of how disruptions could affect how residents han-
dled information and how disruptions impacted residents’ ability to orient themselves
towards novel content and learning opportunities.

Case vignette: Example of relation between disruptions and uncertainty
Farticipant: PGY-1 resident “Julie” (less than one month of training)

Julie was treating a 91-year-old female patient who had been admitted because of
dyspnoea. While Julie was trying to obtain a history from the patient, she was con-
tinually disturbed by other healthcare professionals who were there to draw blood
samples, trying (and failing) to place a catheter. This caused increasing pain and
frustration in the patient. The level of chaos in the history uptake then carried over to
the conferral with the supervising physician which became sporadic and unfocused
as Julie had a hard time sorting out the relevant information and generating hypoth-
eses. As such, her approach to the conferring and the lack of help in organising and
prioritising the information from the supervising physician did not initiate a shared
reflective practice but rather became more similar to a handover, resulting in Julie
the supervising physician just telling Julie what to do. From then on, Julie articulated
and displayed uncertainty by checking all her decisions with the supervising physi-
cian.

As exemplified by the above example, disruption of contextual learning could often trig-
ger uncertainty. This was mainly observed when nurses or supervising physicians inter-
rupted residents’ line of thought, or if test results or available information did not fit their
working hypothesis. The interaction between observed disruptions from different actors
and residents’ behaviours indicating uncertainty is illustrated in Fig. 2.

As demonstrated in Fig. 2, checking behaviour was often indicative of uncertainty and
the ‘abandonment’ of adaptive practices. For example, continuous checking behaviour
could be instigated or enforced by supervising physicians when they too strongly curated
the patient meeting or completely took over the patient case. This often reduced resident
autonomy, making them more dependent on the supervising physician and less inclined to
make independent decisions.

Discussion

The observed behavioural markers allowed us to observe the complexity of how residents
performed adaptive practices throughout the geriatric patient encounter in EDs. It allowed
us to understand the interaction between residents and their environment when residents
made clinical decisions. The findings can be summarised in three main issues characteris-
ing workplace learning. Firstly, all residents engaged in adaptive practices, but they faltered
when they faced uncertainty caused by interruptions. Secondly, how the resident perceived
their role as an authority and accepted their own uncertainty, impacted their ability to han-
dle uncertainty and perform adaptive practices. Thirdly, how the environment tolerated and
supported the residents through this uncertainty was crucial to counteract inappropriate
performance of routine practices.
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Fig. 2 Interplay between disruptions and uncertainty. The figure illustrates the interaction between observed
disruptions from different actors and residents’ behaviours indicating uncertainty

Adaptive practices amongst residents

In this study, all residents engaged in adaptive practices. In conformity with existing evi-
dence, epistemic distance, self-regulation and orientation towards novel content are not
separate, static processes (Mylopoulos & Regehr, 2011). Our findings convey an under-
standing of adaptive expertise as a dynamic and fluid capability. This means that the
medical practitioner is not an adaptive expert in every clinical circumstance. Rather, the
practitioner engages in adaptive practices by shifting focus when facing uncertainty. This
observation further supports the argument that uncertainty does not indicate incompetence
(Ott et al., 2018) and echoes findings from a recent meta review, that adaptive practices
are engaged when physicians are faced with a change in their environment (Pelgrim et al.,
2022). In this study, we added nuance to this picture, in that such changes could result
in unproductive uncertainty. It is important to note that adaptive expertise relies on the
accumulation of experience and knowledge, but that it is possible to engage in adaptive
practices when being a novice. Physicians actively engaging in adaptive practices have
the potential to develop adaptive expertise, over time. At the same time, routine practices
serve a vital function in daily clinical work and are therefore a complementary dimension
of adaptive expertise (Schwartz et al., 2005). A recent study explored routine practices
amongst surgical residents, finding that standardization of practice was not feasible, but
suggested that stabilization was a more feasible educational focus (Ott et al., 2021). This
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study builds this argument even further, suggesting that stabilization requires both routine
and adaptive practices, as residents will then also be able to manage the inevitable novel
problems they will encounter in their work, leading to overall stable performance.

Professional role and uncertainty

The high demand for professionalism requires residents to assume the role of authority from
their first day of residency. In this study, this perceived expectation was shown to lower their
tolerance of uncertainty as uncertainty often did not align with how authoritative behaviour was
modelled by more experienced physicians, or how they thought an authority was expected to
act. If residents were able to counter uncertainty with curiosity, they were often able to act adap-
tively. This was also a good strategy when the context disturbed and disrupted their decision-
making process It speaks to the importance of reconciling the authoritative expert role (Lingard
et al., 2003) with the inevitable uncertainty of clinical practice (Engebretsen et al., 2016) when
learning to become an adaptive expert (Apramian et al., 2015).

How contextual support can mediate residents’ tolerance of uncertainty

In this study, residents who were more confident in their skills, while tolerant of uncer-
tainty, did not rely on interactions with other healthcare professionals to guide and cue
adaptive practices. On the other hand, residents who were less tolerant of uncertainty and
less confident in their role as an ‘expert’ seemed to need external validation to find cer-
tainty, which then either came from checking behaviour (seeking validation amongst expe-
rienced staff), security measures (mindlessly asking for tests and information) or anchoring
to their own existing beliefs. It is therefore imperative for residency training that the con-
text supports the alignment between uncertainty and professional identity.

This study demonstrated the importance of supervisors performing uncertainty in the
clinical settings, supporting earlier studies that also stress the importance of fostering a cul-
ture of acceptance of uncertainty to improve patient safety (Cristancho et al., 2013; Lingard
et al., 2003; Ott et al., 2018). Residents were more adaptive when they were allowed to be
uncertain, and when this uncertainty did not impact how the context viewed their ability to
be an authority. As such, this study shines light on how supervising practices and resident’s
understanding of what professionals ‘do’ had an impact on their ability to develop adaptive
expertise (Rowland, 2017; Rowland et al., 2020). The study describes the negative conse-
quences for learning when this expectation is present. The consequences were that resi-
dents were overpowered by uncertainty or forced to be overly sure of their diagnosis, which
bore the risk of them making errors because they were not supported in acting as adap-
tive experts. This problem is especially unfortunate when uncertainty tolerance is linked
with several desired healthcare-related outcomes amongst trainees (Strout et al., 2018), and
uncertainty-related anxiety has a negative impact on the clinician’s own satisfaction with
their decision-making competency (Libert et al., 2016). Here, studies argue that introduc-
ing a vocabulary for uncertainty in professional settings can mediate learning at all levels
of experience (Lingard et al., 2003; Rowland, 2017). Uncertainty plays a role in developing
adaptive practices and could be mediated through targeted verbalisation. LaDonna et al.
(2017) described how learners are pushed to stage their performance in accordance with
‘textbook’ approaches when being watched. This hinders their ability to learn to act as
adaptive experts when they are assessed in real clinical settings. Through an analysis of
uncertainty rhetoric, Spafford and colleagues showed differences in novices’ and experts’
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uncertainty, and how expert uncertainty made room for adaptations and innovations in their
clinical work (Spafford et al., 2006, 2007). The present study underlines the importance of
identifying and verbalising uncertainty in order for clinicians to act as adaptive experts.

The question of uncertainty is especially relevant when discussing how we train resi-
dents and, more importantly, how we assess them. A recent article by ten Cate et al. (2021)
discusses the educational benefits of using entrustable professional activities as a tool of
assessment, arguing that through this practice of workplace-based assessment, education
and training will naturally act as a framework for ‘entrustment decision making’ (ten Cate
et al., 2021). This speaks to the problem of acceptance of the inevitable risk involved in
workplace-based training; namely that learning to adopt adaptive practices presupposes
that the supervisor extends agency and trust towards the resident. However, this framework
of entrustment decision making does not consider the importance of incorporating a cur-
riculum for uncertainty.

Limitations

While cognitive ethnography was a deliberate choice to critically and thoroughly investigate
how cultures of residency training impacted learning adaptive expertise, it is important to
highlight the specificity of our data. While the Danish clinical context bears some compara-
bility to other international clinical contexts, some elements were also specific. For example,
in these two particular EDs, all residents were required to confer all patients with a super-
visor before moving on with the treatment plan. As such, supervision played a large role in
residency training at these departments, and supervising physicians took pride in having this
workflow implemented as a way of ‘taking care’ of their residents. However, such an arrange-
ment is particular to these departments and is not implemented in all EDs in Denmark.

The choice of PGY-1 residents and the case of geriatric patients also carries some limi-
tations. Several potential challenges come with treating elderly patients, such as commu-
nication and the complexity of their condition; and were chosen for these very reasons.
In some instances, the patient was not able to cooperate. This made observations difficult
like in the case of a patient with dementia who had expressive aphasia. This choice also
excluded some good opportunities for observation of challenging situations of patients
younger than 60 years old. However, complexity was argued to be important, and geriat-
ric patients provided such complexity. Furthermore, PGY-1 residents never bore the full
responsibility, and this could affect the observations and might explain why some residents
were quick to seek help.

Lastly, some risks and limitations in regard to the cognitive ethnographic method were
identified. Observer effects in ethnographic studies have been widely discussed, and it has
recently been argued that they are not as prominent an issue as previously argued (Bressers
et al., 2019; Monahan & Fisher, 2010; Varpio et al., 2017). However, given the specific-
ity of the observations, interfering in the ecological setting of the participants’ distributed
cognition may have an effect on the results. While MLG did not disclose to the participant
the specific observed cognitive behaviours, she was obliged to informed participants of the
aim of the observations. By disclosing this, she may have affected the ecology of their
cognitive behaviour and have increased their reflexivity, which would be coded as adaptive
practices. During the analysis, however, increased reflexivity or adaptive practices were
observed neither in the beginning of the observations nor during events where the partici-
pant was especially engaged with MLG, which may indicate that this suggested effect is at
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a minimum. Furthermore, reliability was enhanced by including more than one investigator
in the analytic process, which ensured that such effects were identified.

Conclusion

One of the questions that research on adaptive expertise has grappled with is the role
of uncertainty in the development of adaptive expertise. This study found that residents
learned to engage in both routine and adaptive practices when faced with uncertainty.
Adaptive practices were observed amongst all residents to various degrees and were seen
as fluid rather than static; i.e., they occurred under some conditions and were absent in
other situations. Uncertainty was induced by factors in the environment, especially patient
characteristics and medical case complexity, unforeseen incidents and disruptions. Resi-
dents’ confidence in their own ability and how well they were supported in aligning their
professional identity with the naturally occurring uncertainty of clinical work impacted
how well they retained adaptive practices.

Appendix

Appendix 1: Tables of analysis

See Tables 3, 4, 5, 6.
All names are pseudonyms.

@ Springer



407

Exploring adaptive expertise in residency: the (missed)...

(Y81t 2y1 SpavMo]

S371 ppay Sy, :SYSe pue 9LSSAW ) SPLAI JUIPISAI Y], “1ySnep

Iy WOIJ 93eSSUW 1X3) © S, 2197} d1oym ‘Quoyd 1oy JuapIsal o) spuey

QJIM QU ISI[OAYD S,91m Y} Jnoqe syse pue ueld jusurjearn Kreu
-rwirpord e Sunels AQ I9)UNOSUD SIY) SOPN[OU0D ([ATUR(]) JUSPISAI Y,

UonRUIEXS [BI1SAYd ® 1IBIS 01 JUSPISAT

oy sydwoad siyJ, ‘Aseaun A[qisia pue Sunyeys sI 4oAnp sy Jjo Sunye)

‘paq Ay} UT punore SUIAOW ‘9[qeIIOJWIOdUN JIOW SAW0Iq A[}oIb
juaned o1 Inq ‘suonsenb Yse 0) SANUTNUOD ([AIUE(]) JUSPISAT AL,

uo dn yo1d 3,us90p JudpISAI Ay} Yorym ‘wajqord

SurAI9pun 1o 110JWOSIP [RIQUAT B d)edIunwiwiod o) Surkn st juaned

Q1) YY) SUI 0) SWIAIS T PUE IS0[ $)00[ Juaned oy, ‘Tre e idwayun
SB 191 995 1,USQ0P S Jey) Furkes 1oy wWled 0} SALI) JUIPISAI Y[,

oy 2ulos 4of aavy [ - jduwayun

123/ [,, :sydnaidyur juened oy ], ‘ureSe swojqoid Arowow syuaned

) suonuaw pue sarpdar 1)y3nep ayJ, ‘aseasip Areuownd A1

-ON1ISQO OTUOIYD PUB UOHBIIPIW SISYIOUW JAY Jnoqe Juaned orewdf
oy} 0] 193ySnep ay) uonsenb 0} SONUNIUOD (SULISYIL))) JUSPISAI oY,

juaned 9y} JO 110JWOISIP SUIMOIS SIY) 201JOU JOU S0P JUIPISAI
) ‘IOAIMOT] “pUNOIR FUINOO[ PUB Iy SUNOALIOD ‘paq Iy U JYIYs O}
syre)s Juaned oy I, -ouIopmns ay) MO[[0J 03 JOPIO Ul ‘pIed 19y Junyns
-Uu09 A[[eNunuod ‘INY3Nep Y} U0 SISNO0J JUIPISAI Y} pue ‘puodsar
0 9[qe Jou st juaned dy], 10)y3nep pue jusned oy) Suruonsanb
Q[IYM ‘puey ISy Ul PIed pPIJeurwe] € Sp[oy (SULIdYIR))) JUIPISAL Y],
uonIIuUI Ul papunoIsd
ST AJure)ooun 1oy Jey) SMoYs SIY ], ,, ‘2Uloy 12y puas | 240faq s
g1 nd juop | Ji ‘punu K&w ur Kvis Jjim vap1 a1 1Y) Sujaaf ayi
2avy [ Ji 1sodapins poos v s1 11 1oy ‘mouy | 2ouatiadxa snoinasd
wo.f 1nq ‘Sunyi{un moys im 11 fi mouy a1mb 3, uop [, :sore[dwaiuod
9yS “AeI-X UB 19PIO 0) AIESS0JU SI I Jey) SAARI[2q (BUNSLIYD)
JUSPISAI Y ‘US[[BJ SBY OYM Judned S[RWa) B YIIm UONRNIIS B U]

ooeds wiorqoid oy) a10[dXH  uUOTBULIOJUL UTES 0) SOATIR[AI 9S()

9oeds wopqod ay a10[dxyg

SOND [eN)XA)UOD JOO[IRAQ suondnisiq

wyoge
10 aurpoping ‘ayeidn £103
-SI| PAINIONIS JO asn PISTY

Surooy

03 uo paseq s1sa) a1nboy SOATIR[I pUE SjUSnEd

Kyureyroun

ordwrexyg

woﬁoﬁ@vwﬂoo JOJRISPOIA I01Y

sonoerd aandepe se aoue)stp orweisidg € ajqel

pringer

As



M. L. Gamborg et al.

408

way) 309[a1 10 WLIJUOD P[NOJ JBYM UO JUSWWIOD I0sTAIadns

ay) yorym (pardwouid jou) sesaypodAy 1se33ns uay) gy uened oy

yoroxdde pinom ays moy pue pa1spIo Juraq St Jey) s)sd) pue YIom

-poo[q ay3 Jnoqe suonsanb Surkyrre[o yse 0) sonunuod ays "sjoalar

JostAzadns oy yorym ‘9Inoe st juarjed Yy Jey) SIO9[AI SUOIOR SURID
-1sAyd Sursiazodns oy J1 SYSE puB SIAIISQO (BLIBA]) JUSPISAI Y[,

wex? [eorsAyd ySnoioy) a1owr v paau os[e A3y) jeyl nq ‘siajed ay)

U0 2INOBI) € AYI[ $Y0O] 31 Jey) 3213k Aoy, “sernyord Kei-x oy} Jnsuod
03 )s1derayiorsAyd e puy 03 901§0 9y} 0) SuINIaI (YeIeS) JUSPISaI A,

uoypapaw Jupn8posnyup uo s1 juaypd ayi usym Surlpf yam ysii

s, 2421 ] “[Sajdwps poojq] 12y 3oayd 01 JUPM am OS U]Df SDY dYS S

‘SSAULIDMD (DI180]04NdU D S, 242Y ] “uipd d1uoayo svy ays, :suredxo

JUQPTSAI Y} PUB ‘SIOTIOU IS JeyM ISE [ °, SHOIISUOIUN SDM dYS Y(),,
'SJUQWIIOD pue ANUd [euinof ay) SY0aYD (BUNSLIYD)) JUSPISAI Y,

, OS Yulyj JUplp [ j24mioDLf D S 24213 10, SULINN ‘[[oMm st StA[ad

9y} U0 AINJORIJ € I S0O] I1 Jeyy pastidins st juaprsar oY) o1y dry

Ay} 0} U0 dAOW A3Y) pue ‘arnjoey pajedrdwooun ue ST WLIe Y3 jey)
SOpN[OU0D (YeIes) JUIPIsaT ) ‘ANus TeuInol o) pue sAeI-x oY) WoI]

jInsuod 0} uerdrsAyd Sursiazadns € puy 03 $905

pUB UOHBRULIOJUT JBY} Y)IM POYSHES J,UST 9YS "UOTRUTIEXS ISYIINJ

axrmbair jou seop 1 ey Ing ‘s[fej Sumunuod sey juaned ay) 1ey)

$9qUI0Sap Yorym ‘Torid skep om) powriojrod u99q Sey UOTRUNUEXD
o1ner1ad e [ewrnol oY) pear-a1 0y umop siis (ydog) JUSpIsar oy I,

Joeds wapqoad oy a1o[dxyg

Qoeds wepqod oy 210[dx9 03
I9pI0 Ul A3pI[mouy| 19Jers
s s[euorssajoid Jno yoog

Joeds wapqoad oy a1o[dxyg

sde3 oFpaymouy| 10939

Joeds wapqoad oy a1o[dxyg

SUOISIOdP S UBIO

-1sAyd Sursiazadns Sura1asqQ uerd1sAyd Sursiazedng

159} JO SISy

sygnoiy-pear
aunnoi ut sSurpuy Sursuding

YSnOI)-PERI PASNI0 reurnol juoned oruono9rg

ordwrexyg

douanbasuo)

JOJRISPOIN J010Y

(ponunuod) € sjqer

pringer

A s



409

Exploring adaptive expertise in residency: the (missed)...

JO aIsun ST 9Ys
sSury) (s a1e 219y} ey Surkes Aq UOIIBWLIOJUI INO SIS (BLIBIA)
JUSPISAI Y] ‘SULLIJUOD Y} JA)JY ‘suonsanb syse Juopisal oy}
uoym s1omsue Afuo uerdrsAyd Sursiazedns oy Surioyuos oy) SuLing
joarssaxrdur s 1 ‘yeak,, :ds
.[95e oy} pue,, JuAPISTY
. 3uUnIoX9 s,9ys **ysy Jo pIIq 9q ued I " -a3ueIo
SurSern 03 9500 st ays Inq [SUSIS [eIA] 19 UO O SI YS,, :dS
syTeWRI onsouserp Sunyewr
JU9PISAI 9y} 931dsap “ss9001d SULEW-UOISIOAP I3y UI JUIPISI )
QAJOAUT JOU SOOP Jnq ‘SUIpuY Ioy SOZLIeWwwns J§ 9y (dS) uero
-1sAyd Sursiazadns 1oy y)m [RIIQJUOD (BLIBJA) SIUAPISAI Ay} Suring
Surys ay) opa1 asinu 2y} Suraey jo ueld s1y yim s203
PUE UOISIOAP JUAWIIBAI) UMO STY UI 90UIPLU0D SeY Y Jey) spuodsar
JUSPISAI Y], ., 2ov]d 1 S1 11 24mS 24p NOK JpYy) 0S KDA-X UD AIPLO
udY) ‘YovUIoIs ANOK Ul Jouy v Jo 11q 15D2] Y} 24Dy NOK Ji,, JUAPISAI
9y 03 dn UOISIOAP YY) SOABI[ OSTE INQq ‘(SOOUBIINN IATJEUWLILFE SOAIS
pue spou) (1adse))) yuapisax oy sosteld uerorsAyd Sursiazadns ay,

S Qgpriow Y31y p sa1po1pul 11 1nq ‘ou,, 1dS
o DUIUIDXD J1 2ADY O] JUDM ] USIOP dYS NG, Y

. saov)d juaaaffip ur saungonif
a1duypnut spy ays 2ouls ‘a4ns a4v £ay1 fi ysv 01 wayj [jpo piom J,, :dS

["uoneurwexe o1mer1ad 9y sure[dxo JuapIsaI Ay)]
< 8unvf a1 mogp moy,, :ds

I9Ju0d 03 (dS)
uenisAyd Sursiazadns ay) £q 1no 1ySnos st (a1ydog) () IUSpIsaI oy ],

Qoeds wop
-qoid ay) jJo Surpueisiopun
1adoap e 10§ pasu e ydwoig

Kyeuon

-ouny Jo [9A9] pAje[RI-a5e

Jo suopduwnsse Jo asneoaq

‘ooeds worqoid oy a101dxo
0) KAyunyzoddo oy Jo1nsey

Joeds wapqoxd
) a1o[dxa 0y AouaFe 1oddng

ooeds
wojqoid ay) a10[dxa pue
sde3 oFpaymouy Ajnuopt djoy

JUSPISAI Y} UT JSAINUISI]

sonsumay Sunensoy

uorsiazadns ur asrelq

e} 0] suonoe 9[qissod Juikyn
-uopt djoy Aq Aouage Sunioddng

ordwrexyg

douanbasuo)

JOJRISPOIN J010Y

(ponunuod) € sjqer

pringer

As



M. L. Gamborg et al.

410

SpueY 9y )IM ULIOJ 9ABOUOD
© $0IN)sa3 pue SABS 9US ,, 24DIU0D 240Ul YonuL 24p §83] ay1 — sdiy iy
UO 24MODAY D §,2421) UIYM JGNOP Ul JOU 24D NOK,, :UOISBIJ0 snoiadld

® UO UONIPUOD SIY} PAIdIUNOIU sey ays Jey) sureidxs ayg “sdiy o
uo 2Imoely & 3uraq a1ay) s1oafar pue siafad syuaned oyl padyoayo pey
QUs Jey)) (Swe() Juapnis [edIpaw 2y} 0) sure[dx? (Yeres) JuapIsar ayJ,

SurIopIo Inoqe N[e) A3y 1By $1S) A YIIM SN [[) Ady)

S0P JeUM,, JO _;9SA} [JIM OP dm UeD JeyM,, Sunyse £q o3pajmouy
(SIUOPISAI A} SUIYOIYD ST AYS JI SB SWAIS J] "SPUNOS JANBULIGUOD
Surronn pue Suippou £q Sureaide ([oIUe(]) JUSPISAI SY) PUB WAL
Sursodoid 1oy Aqrewnid ‘sisouSerp a(qissod 1noqe ey £oy) pue
San[eA [[e uo SUItOSeal Jay SIZI[RqIaA S "S1S9) POO[q Ay} Y3no1y)

Suro3 o[Iym u210s Iy} Je oo 03 sonunuod uerdrsAyd Sursiatedns oy, Surro[dxe ur AouoSe SuLIJIAIU]

amsopo arjewald jruwo))

Qoeds weqoxd oy

ordwrexyg

douanbasuo)

sjuopn)s

yoea) 0} 2ouarradxe Suisn [BOIPSW IO SJUSPISAI MO[[S]
juapisal ay) Surzzing)

JI0JRIOPOIA 1010y

(ponunuod) € sjqer

pringer

A s



411

Exploring adaptive expertise in residency: the (missed)...

uoneIpAyap noqe sasayrodAy

suerdisAyd Sursiazadns ay) smof[oj pue 11,0 Jo sasayiodAy Suryiom sty SurSueyd juapisal

oy £q sopn[ou0d SULLIJUOd A ], “Sunsa) [eUONIPPE 0} UO SUTAOW 9I0Joq ‘UOTIRIPAYIP

J10J Jusunear) [enur ay) o) spuodsar jusned oY) moy Suriojiuour 1no 1e)s 0y yuerroduwr

s1 31 Je)) son3re uerorsAyd Sursiazadns oy, ‘sesoyjodAy oqi3ue) Aue s dn awod 03

KJre 003 s1 31 Jey) azijear wiy sdiay suerorsAyd Sursiazadns oy se ‘suonsonb papus-uado
d1ow Suryse ‘9AneIO[dXd 9IOW SAW099q ([oTUe(]) JUIPISAI ) ‘[BIIJU0D Yy Suring

. Yopwiogs Kwt ul Jouy v YjIm auioy 08 0} JUDM JU0p [ “UOLS

-122p 2Y1 YJIM 2]qD1I0fu0d 122 [ j1un suoisanb sysv puv djay y2as o1 anuUOI | ‘YSNOU?

poo3 jou S1 S ay1 ynm 3uiliafuod ayy a1 122f 1 J7 ‘yovosddp Cut ur o1ypuiaisks K124 s1

pup Sury1£.4242 322yd> SKDM]D 0S]D [ "PII2LL0D S1 PUD YODGPIAS dA1ONAISUOD JIF [ UIYM
10] » w42y [, :sure[dxa (19dse))) JUSPISAI Y} ‘[RLIFUOD I} SISN Y MOY INOGR PIYSB USYA

uo 03 0} I9Y $93BINOJUD UAY) PUE SI0ALI00 AJUAT J§ Y], 1991100

a1e suonoe 19y J1 Sunyse Aq ‘yoeordde paaiSe 1oy 0) puodsariod £3orens 1oy Jey) Jooyo

0} IOpIO UI J§ 9Y) SSAIPPe A[[ENUNUOD ‘TOAIMOY ‘(BIIEJA]) JUSPISAI 9], "9AIISqO O) punoId
-yorq oy} ur Jnq Judsaid sdody (dS) uerorsAyd Sursiaradns oy) Sunesw juoned oy) Suning

10J 159) 0] Pasu A3} Jeym Jo ssa001d UOISIOap o) ut aelred jou Jnq

‘umop SuryiAIeAs Sunou ST JUSPISAI Y} ‘O[IYMUEBIIA ‘Suriso) enxa Ioyjo pue doip A ue

$1S9) POO[q [EUOT)IPPE JIPIO O} SANUNUOD PUR S8V Ul [pi1dsoy ayy 0] uaaq j,usvy [1uanvd

ay1],, syuowrrod uerdrsAyd Sursiazedns oy, “Juoned oY) 1940 Sunye) ST oys Se ‘U Sud)SI|
(erreA) Juoprsar oy L, “uerdisAyd Sursiazadns oy 03 Juened o) T0A0pURY 0} S[[BD SINU A,

sde3 93pajmouy| ssappe 0} Iop1o
ur aye} 0) sdas uo aproap 0y Surdjoy

Surssaooid onsougerp

renuaxoyip Surdjey ‘Suruonsonb
pUE UOTIOAPI [BONLID SULIAISO]

sde3

a3parmouy 3so0[d 03 sdoys Sunye)

pue sisayjodAy Sunpiom Sunjrys
‘a3pojmouy Jo [9A9] SULIOIIUOIA

Kyureyroun
asea1oop 03 uerorsAyd Jursiazadns
Ym Surjoayd pue a3pajmouyy

JO S[OAQ] JUALIND FULIOJTUOIA

InorAeyaq
Sunyoeyo pue juopuadop SuLINSO

sde3 asoo

0) sdays Suryey pue a8pajmouy

JO S[aAQ] J0jTuoW Apjuspuadapur

0) Ayrumyzoddo ay) Jueprsar ay)
Surpraoid jou ueroisAyd Suisiazedng

ugow
swoydwAs yeym
JNOQE UOTIII[AI

reonto Sundwoid
£q Kouage Sunioddng

suornsaonb

Surkjure[o SuLromsuy

ordwrexyg

douanbasuo)

19A0 3urye) ueroIsAyq
naoddns aaneyLioyny Sursiazedng
JI0JRISPOIA 1010y

soonoead oandepe se uone[n3al-J[oS ¢ d|qel

pringer

As



M. L. Gamborg et al.

412

WnNLI[Ap Jo 92139p swos 3ur

-A®Y OSTE ST oY JI §SAsSk 0} IopI0 Ul ‘(I Y} 0 JySnoiq sem oy moy pue [erseyde owanxo

sjuaned ayy 03 predar ur] st uonIpuod [enjiqey sJusned y) MOY MouY O} sjuem oY Se
‘osanu 9[qIsuodsal 9y} JNO SY9Is pue Wexa [edrsAyd ay) sopn[ouod (19dse))) JUpIsaT oy ],

Juauinaa jydia ayg asoyd nok 1oy
wy3noys ays fi yoayo oy 1snl 423fv 42y 1NsU0d 0S| Uarfo Nog JuaDd 2WDS Y} UO ST OYM
28.4mU Y] Ym 42132303 Juaa uarfo nof uay [, :yuaned oY) pouSIsse ST oYM ISINU dY) YIm

ey usjo Aoy ‘Surduayreyd are sjuaned usym Jey) 19Y0ILasal AY) 0 sure[dxe JUIPISAI
a1, ‘Surduajreyd st oym ‘Aep ay Jo juaned puosas 1oy Jurnean sI (YeIes) JUSPIsaI oy ],

JYSISUT QIOW JWOS 9y UIAIT JARY P[NOd
yorym ‘suonsonb dn-mofjoy 10§ 20eds yonwr 9ABI[ J0u PIp BPUSSE 39S B 0) SUDONS Jey) SALI
-10M JuapIsaI Ay ‘Sunesw juaned oY) 103y ‘Suruonsenb 10y ur PISLI QIOW YONUW SW0Iq
0} Joy $2010§ J1 moy pue s3ury) 3un)aSIo) In0qe SILLIOM YS "OT0BYD SIW03q SUTYIAIIA

uaym yoexn uo dosy 0) prey SI I Moy ‘dw 03 sure[dxa JuapIsaI ay) ‘uo JutoT ST STy S[TYA\
19y d[oy 0} $9sINU JAYJO [BISAS UI SSULIQ PUR IT YIIM SI[SINAS 9sInu Iy, "1o)aYIed ©
doerd 03 1opI10 UT quaned oY) uo A103STY SUTYR) A[IYM (S[N[) JUSPISAI A SIdNIIIUT ISINU W

juaned 9y} 9JBATIOW 0) MOV UO JUIPISAI Y} 9PINS 0} UONBWLIOJUT
ST} S9SN 9Y§ "[[e} 03 Aouapua) Joy Jo $s9001d uoneurexa Y} papud Jjesioy juoned oy
Jey) JoY pawLIojul ueIornerIag oy jey) suonuaw uerdrsAyd Sursiazadns oy pue euanol oy
ySnoxy) yoo[ £ay], "1s1y Juenjed oy} S P[nOYS JUSPISAI oY) OS ‘9I0Joq 9I9Y) UOTIBUTLIEXD
umop paun) sey juaned siy) jey) syuswrwod uerdrsAyd Sursiazadns ayJ, 31 yoroidde 0y
Moy pue ‘aseasip Sun| jo juduwnredop ay) [[ed 03 19y sjonnsur uerdrsAyd Juisiazadns ayJ,
‘uero1sAyd Sursiazadns 1oy 0) SUINAI JUIPISAI Y} ‘O¥e) AI0)SIY [BNIUL AU} SUIYSIUY I}
"UOTJRUTWEXD [e0TUT[o oy} ur Jaed axe) 01 juened oy 105 0 197 10f 9SUS[TEYD © ST I] “SW[
-qoid [esrpaw Jo opmnnu & Yiim jusned orewd) A[Iop[e ue payean st (arydos) JUSpIsal Ay,

sdes o3po
-[Aouy| 9S0[ 0} JOPIO Ul SUN[NSU0D)

wa[qoid oy ssaIppe
0) 9jenbape 104 10U a1 £3U) TR
areme 3ureq £q ‘9Fpaymouy SuLreys

poyiew 10 21n3onns SuroIoyuy

93parmouy ur de3d

3 ssaIppe 0} moy pue wa[qoid

9y ssaIppe 0} arenbape jou ore
A9y uaym areme Juraq SUI[OPOIA

odwrexyg

douanbasuo)

Kyureyooun)

suondnisiq SISINN
3unEpoN
JI01RISPOI 1010y

(ponunuoo)  s|qey

pringer

A s



413

Exploring adaptive expertise in residency: the (missed)...

s3urpuy 191 JOJUOd 0} JOPIO Ul ISI[RIdadS © S[[ed

pue 93pa[mouy umo 1oy Jo Koenbope oY) Y3Im paysIies Jou ST 9ys ‘IOAIMOY -, Suljjoms
Yy $1 71 yuryy J ‘S4nonLf mau up aavy nok yuryi j0u op J,, 1ey) SJUIWWOD JUIPISAI Y],

sa3eyriowory Aue 10§ on3u0) SIY Jopun SY00[ pue

el STy uay0Iq Sey 9y 2IayM woly A[[edo] uey) 19y1o ‘@oej s1y ur ured Aue Surousrradxa

ST 9y JT AJ1Ie[0 0 sjuem oy§ "Sur[[oms sjuoned oy} SOUIIEXI-AI (BUNSLIY))) JUSPISAT
ay) ‘ured s juaned ay) Jo uoneurwexa [eorsAyd ayy ur surpuy Sunoipenuod £q pan)

diy ay) uo ainssaid uorssardwod Jumnd usym a10s st juaned ay) yey) surejdxs aygs -, ans
2q 0y, Ael-¥ ue SIOPIO pue Aep Ay} Jo Juaned puosas 1oy Jurnean sI (YeIes) JUSpIsaI oy [,

.3ur03 Ae1-x 1ey) 193 1589 I 0} Jueytodwr SI J1,, Ry} SHUSWWOD JUIP

-1891 9y [, *0e10d0o09 jouued pue uo Suros s1 jeym Surpueisiopun oawn piey e sey juoned

9y Inq ‘ureSe YOou pue YIBQ SIY SYOAYO 0} JOpIO Ul paq Yy ut dn J1s Juaned oy soxew
(1o1ue(q) Judprsar oy [, y3udn s31s oy udaym [surejdwos juoned ayy] yey surejdxo ojim dyJ,

«ON,, d
«d&221p nod oy, oy
«ON,, :d

. {SNn0asSnDU 123 3, u0p NOK,, Y
Snoasnvu 12af 3, uop [,, :d

Juaned pue Juapisal Ay} uaamIaq d3ueydX SUIMO[[0] Y Ul pajuasaid sem SIY, ;07
w0y wiry SUIpUds [ wip IDYM puy ;ay S1 paidaffv moy ‘mouy oy pajupm |, :SSo[ poo[q
wouiy Suriagyns 1,usem juaned oy} Jey) aIns aq 0} ‘s)sI) [eUONIPpPE e} 0) Joy paydwoxd

() 1uened oy Jo 9eys J00d 21y ‘oxe) A103STY Y3 SULIND IOASMOH "SMOT[OJ dYS 1B}
ampaooid Jas sey ays Jey) JYOIBISAI YY) SULIOJUT (YBILS) JUIPISAI Y} ‘MIIAISIUI P[aY Y} U]

sisayjodAy
Sunjiom pue
swoydwAs yusned
usamlaq JuowruSie
Jo yoe[ :suondnisiq

a3pamouy ur sdes ssarppe
0} djay no Sunyaas 1o $159) SuLpIO

33pa[mouy

ut sde3 10} yo9yd 0] $Is9) FuLIPPIO Kyureyooun

UONRULIOJUT JUBAJ[OLIT SuT
-pIeOSIp 10 S159) Surrapio 1y sded
93parmouy| 25019 03 sdoys Sunye],

SOAT)

a3paojmouy Jo S[9AJ] SULIOIUOIN suondnisiq  -e[oI pue syuaned

odwrexyg

souanbasuo) JI0JRIOPOIA 1010y

(ponunuoo)  s|qey

pringer

As



M. L. Gamborg et al.

414

ug[re} sey juaned ay) Aym ‘gno

Surpuy jo Arxsydwods ayy 03 SuLLIgjar ,, 2uop 10 v 128 01 SPY YS 0§, SIUSWWOD pue sySIs
ays ‘uerorsAyd Sursiazadns o) Y)Im [BIIJUOD IO SIPN[OUOD (BUTISLIYD)) JUSPISAI ) Sy

sKe1-X 9IOW SIOPIO

Jys yuaueaI) & U0 SUIPIOIP JI0Jaq 2INS 2q O, *dUO puly jouued ng ‘uerorsAyd paouars
-adxa a10ow ® 10} s)j00] pue ‘Aep oy} jo juened puoosss 1oy Surear st (YeIes) JUIPIsaI A,

S)NSaI 1D o) J0J Sunrem o[Iym ‘I0J YOO 0} Jeym I0J J[osIoy
aredaid 0} syjooqpuey [EOIPAW UT S9AISU Isay) Jo sainord dn S00] (BUNSLIYD)) JUSPISAI oY ],

1 SI9pIO

Qy§ 10U J0 1) 10} J[qIS1[a st juaned ay) Jayjoym pIoap 0} JIBYIMOY 3Y) Je oo pue ured
STUOIYD Sy Apeal[e 9Us 2IoyMm ‘UWIIE ) SUTUIEXS 0} MOY SIOPISUOD (BUTISLIYD)) JUSPISAI Y,

9jenbope oq pinom
Jop[noys ay) Jo AeI-X Ue Jey) SOpIodp Jey) Uo paseq pue Ael-X jey) dn s)00[ JuapIsar Ay

U &opanipg uo auop auo poy [ ing “*a4v Kay) d1f1dads moy mouy
1,U0p [ 2s1D22q ‘WD 1addn pup 42PINOYS Y10q 12PL0 PINOYS [ fi 2418 JOU UL, ], QINJIRIY
pajoadsns oy Jo axmord 1599 9y 193 01 MOY UO SUOISIOIP Furyew ST (A1ydog) JuapIsar ay,

UonBUIWIEX? ISY)INJ o1rnbar jou soop i1 Jey)
nq ‘s[rey Surnunuod sey juaned ay) eyl s9qLIOSAp Yorym ‘Jorid sAep om) pawiojrod uedq
Sey uoTeUTeX? JINeLIds € jey) spuy pue reuinof juoned oy speai-o1 (arqydog) JUSPISaI Y],

. Suny1£4242

uo §qO 24 nok ‘uay | *Suryidun 10f aundaisd nok uayy pup UOIPUOD [PNJIGDY PIUISLON

1]P4240 UD JO SUOUDIIPUL [D42UIS 210Ul UII[O 24D  UO1I2Jul SFO,, 10 , Diuownaud

$90,, 21duvxa 10, "SuoyOY IY122ds 10f $]1DD YIYM S]DLIf24 J1f102dS OSID S, 242Y ],
110U2IBSAI 9} 0) sure[dxa ([orue(]) JUSPISAI AY) ‘S[IIYAI sasn oY moy Jurure[dxa [y

a3pajmouy
JO s19A9[ Jo Surojytuow Sundwoid

a3pamouy
ur sde3 ssaippe 0) $3$9) SuLIPIO

sde3 a3pajmouy| ssaippe Surdjoyg

9831} SSAIPPE 0} IIPIO UL
aye) 03 sdoys uo Surproap pue a5pa
-[mouy Jo s[eA9[ Suriojiuow Surd[oH

asay)
SSQIppe 0) I9pIOo ur aye) 0 sdos
uo 9p1oap djoy pue a3pajmouy| jo
S[9AQ[ JOJIUOW 0} JOpIo Ul ‘Juaned
JULIIND 0 SINUNOOUL Juened
Jorid Surredwos pue dn Surjoo
sisayjodAy
Sun{IOM IO JUBAS[OLII UOTJEWLIOJUT
/s3urpuy Surpaedsip 1o sqes a3pe
-[mouy 25070 0 sdays aye) 03 Surdjoyg

A3pajmouy
JO S[AQ] JULIND SuLIojIuOW 3urany)

Kyrxordwos juaned

uon
Ajure)1oou)  -09paI S JUSPISIY
swojdwAs umouyun

sauroping

Arxardwos juaneq 10 SITBYOMOT

Kyureyrooun

YSnoIy)-pear pasnoog

rewinol

sferrdjoy  juened oruonosrg

odwrexyg

douanbasuo)

JOJRISPOIN J010Y

(ponunuoo)  s|qey

pringer

A s



415

Exploring adaptive expertise in residency: the (missed)...

JUSPISAI AY)
0) SUD{RW-UOISIOAP JAY SAQLIOSIP SAWNAWOS SO INQ ‘saAIasqo ATLrewurid Juoprsar
9y, "punoidyoeq 2y} ur sdoay JUSPISAI oY) pue ‘ped 2yl sayel SO Iuaned ay) 29
03 01 SO MO[[0] 9M PUE ‘UONEUTEX? Judnjed SIY 9AIISqO Ued AUS JI SYSB JUIPISAI Y[,
Iy 228 upd | ja4ay] ypak yv,, Y
Sunurod Aq 19y moys pue ur wooz ‘1 spuy SO ‘st
11 219yA “9oe[d a3 01 syutod pue 21n3oeIy 9y} Jnoqge suorsanb a1ow SYse JuIpISAI AY [,
228 0] pADY S1 ]1 IDY] pUDISAPUN Uvd I, ‘SO
Kovxa ‘ou,, vy
. 234p] K424 30U $171,, :SO
uondrosap pue Ael-x ay) SO Y3 SMOYS S ,, ‘2411oD4f
Y1 andsap U2114va PO Y YINYM UMOP 211q J,UPI Y MOU pup,, :SIPN[OUOD PUL
juanred oy} SurqLIdSIp Aq s1Ie)S JUIPISAI AU, “Jusned aY) SSasse 0) ‘sauoq [e1oe)
ut pasiferoads (SO) uoadins orpaedoylio ue pI[ed sey (eunsuy)) (YY) JUIpIsaI Y],

J12suary Yoayd o1 jupm JySiu,, WoyM
‘uerdrsAyd Surstazodns € yim IoJuod [im s jetp surejdxa (BunsLIy)) JUSPISAI Y[,

JUSPISAI AY) 03 SIAPIO INO JulAld uerdrsAyd

Surstazedns ay) ur Sunpnsal ‘ISA0OpUERY € 0} JR[IWIS AIOW SAW093q UerorsAyd Jursia

-12dns oy} yim Judned e Surssnosip 10} pasu 1y ‘sny, ‘uerorsAyd Suisiazadns oy

Aq pajentur st 9onoeId 9ANIOIPAI paIeys ON "UOTIBULIOJUI JUBAJ[I J) INO SUNIOS

Kynoyyrp sey (1n[) JudPISAI 3y} pue ‘Orperods sawod9q Juntodar oy se ‘uerorsAyd
Sursiazadns e ()M SULLIQJUOD AU} 0) JOAO SILLIED IUNOSUD Juanied ay) Jo soeyd ay ],

UIB3[ 0) I3PIO UT
sysiferoads Suruonsonb/3unnsuod

PUE JUJUOD [dA0U 0} SUNUALIO Kyureyrooun)

sarou)edwod
1191 1y 03 9oeds wdrqoid ayy
1OL1)S21 JOU S0P JUIPISAI Y] 1B}

aInsud 0 3ou Ajoyes e Surkojdwyg S2INJONIS [BULIO]

JUAPISAI ) 10]
sontunyroddo Surures) Surnssqo
PUER MITAIDAO JO JOB[ B SUrUIeIUIeA

[BLIQJUOD II3Y) 2INONTS
juopisal ay) Surdjoy JoN  uerorsAyd Suisiazedng

ordwrexg

souanbasuo) SIOTRIOPOIA 1010y

saonoeld aandepe se JU9UOD [9AOU 0) UOTIRIUSLI) G d|qel

pringer

As



M. L. Gamborg et al.

416

saImjoely 1oy Aue Jno 9[nI o} eaIe sy Jo armjord

Joyjoue SunueLeM ‘J[oM SE Yoeq Jomo] 1oy ul ured sey juaried oy} ey s9qLIOSOp

ays ‘urede 3siderayrorsAyd ay) Sunnsuod uayAy "uoneurwexa [esrsAyd ay) suioy

-10d 0} $903 JuopISaI oy, "uoneuUIWEX? [edIsAyd y3noroy) a1ow e padu os[e

A9y 1ey) Inq ‘sta[ad ay) uo aInjoeIy B NI SY0O[ 31 Jey) 9213k Ay, "saamord Aei-yx
a3 Jnsuod 0} IsideroyiorsAyd e puy 03 90LJO Y3 0} SUINIAI (YeIes) JUSPISI Y,

.. 'aN8U0] S1Y A2PUN Y0O0] JSDI]

D 0] 24DY [,, :J[9SIAY O} SAIOU AYS "SONSOUSEIP INO 1I0S 0 JOOqpURY [EIIPAW JUIUO

ue ySnoIy) peal 0} Uo SIAOW oY ‘mel paImjoelj € J0J ourepms ay) puy j,ued jng
SQUI[OpINS [BO0] 9Y) JO JOOQPUEY SUITUO UR UI J[9SISY SJUSLIO (BRUNSLIYD)) JUIPISAI Y],

. uipa] oy 1snl

S2UI0D IYS UIYM [U02ZNS 21PaDd0OY1I0 211 ] YIIM OF 0] JUDM [, SIUSWIWOD MOU UL

9uaryed oy} ssasse 0} g Y} OIUT WO 0} Uod3Ins dIpaedoylio ue J0J paf[ed sey
ayg -axmord ay) Aq pajzznd st oyg “Io1[Ied dn paYoO[ ays 1By smel oy uo aInjoey
Teo1d£3 e Jo sarmord yrm s)ooyd pue ueds D) Y3 Je sY0Oo[ (BUNSLIYD) JUIPISAI Y],
opew 9 SAYBISIUW YOI PUE JO9II00 9IoMm SIsouSeIp pue
sasoyodAy SIY JO YoIym 99s pue SUOISIOIP SISI[e1oads woly ured 0) J9pIo Ul ‘Judtu
-Jeo1) pue stsouSerp Teuy oy} uo dn moq[oJ 03 A[[eroadse 1nq ‘snorno sI oY asnesoq
Apxed st sy, -o3xeyosip mun Aem oy [[e yuaned ayy mof[oy 03 Ayrunyzoddo ayy 108
10U Op U9}JO SJUIPISAI Y} ‘QI0JAIA} PUB ‘UOOUIdIJE Y] Ul sueroIsAyd paziferdads o)
19A0 papuey are syuaned [re se ‘sanrunyroddo Sururesy sapraoid sty jey) surefdxa
9H 10 23y 0} pIey sem jusned ay) Jey) punoj oy Ji ‘f4d ur Jjoswiy Ioj sjuaned

3 UO SYSE) SAJLAID UI)JO Y MOY W SMOYS ([SIUB(]) JUIPISAI Y} “9JLJO Y} UI Yoy

Qoeds wapqoid oy
Jo uonoinsar Jorxd 03 anp JUNUOD
[9AOU SE uoTjRWLIOJUI [[& SUrjeal],

9onoead ur santunyzoddo Sur
-uIed[ SUIKJIIUSPI pue JNO FUrYeSg

SISt
-Teroads woiy djoy Surnnboe pue
santunyroddo Surures) Surkynuspy

SQW09IN0 pue ssar3oid
s juaned 11oy) uo dn Suimorjoy £q
soniuntoddo Surures] Surkjruapr

PUE JUJUOD [2A0U 0} SUNUILID

SINSAI IS,

3parmouy
9[qe[TBAR JUIDLNSU]

S)[NSAI ST,

sorjopyrod

ysey ur syuoned Suraeg

systderoylorsAyg

Jooqpuey
[ed1paW dUI[UQ

(fdg) Teumnof
juaned oruonoarg

ordwrexg

douanbasuo)

SIOJRISPOIN

1010y

(ponunuoo) g s|qey

pringer

A s



417

Exploring adaptive expertise in residency: the (missed)...

suoIs1o9p 19y jo soaoidde uerorsAyd Sur

-s1a1edns 9], "SUOISTOOp JAY JOJ So[eUONL pue UoHeUNEX? JoF Ueld 1oy sYooyd

K[Teo1SojouoIyd uay) pue sasouwreue Y} Sunuesaxd Aq s)re)s JUOPISAI A,
1uaned ay) Jojuod 0} uerdrsAyd Sursiazadns Jay punoj sey (uuy) JUIPISAI Y],

SULIJuod pue Ael-X 9y} Jo uondrosap oy} ysnoiy) sao3 uerdrsAyd Sursiarodns
AL, . Ja4mpovaf ou s, 242y os,, uerdisAyd Juisiazadns oy) yiim ureSe sisouerp
oYy s)[oyd Juapisar oy, ‘uerdrsAyd Sursiazedns 1oy ojur suni oys Juoned
AU} wIogur 03 Aem 9y uo nq Juaned oy} paysIuy sey (eUNSLIYD) JUIPISAL Y],
juaned oy} ULIOJUT O} S903 JUIPISAL A,
L P21024.400 SDY 2119 S1Y Ji 228 0] §Y29M 0M] U1 dn mojjof uayy pup
spoof 1fos 12 KuQ “uoissaidod ayl Jo aapmp aq pmoys ay nq Jjasi £q (pay o1
spy 1] *S1 231q Sty Moy 225 0§ 4adpd v U0 UMOP 231q Uity 2avE, :$$9001d Furyer
-UOISTORP STY UT ‘IO 9pN[OuTl 10U $90p Ing ‘YSnoxy) 31 Suress Jo Aqiqrsuodsor
) 1oy Sura1d ‘uepd Siy Jo Juapisal ay) suLiojul pue urede sAei-x oy} y3noy)
sy00] 11adxa 91} “091Jo A} UI Jorq 193 A} USYA) "OAIISQO 0] ‘UT WY Pamo]
-103 sey pue quaned 191 Je joo[ 0 119dxo ue pa[[ed sey (unsLIY)) JUSPISAI Y],
[12p1su0D 01] 421440q 42y10UD S, DY) OF,, SPPe pue Juasaid
S1 uos Y3 Jey) 1nq ‘oSenIue 1oy yeads jou sop judned ) Jey) Joe} ay) Suizis
-eydwo ‘quaned ay) 1noqe (BLIRA)) JuapIsal 9y} sjoriq uerorsAyd Sursiazadns oy,
a3e s,juaned ay) Aq payedIpul st S1y) Jey) Surngdie  juanvd o14
-ID1128 SN014qO UV S1 2YS INq ‘OU,, :SNO0J Y} syoaxpar uerorsAyd Sursiazedns oy,
o SUODIIPIUL
Jo0 10] D JOU KID24 S, 2421, [ UT JUSTIRd SU) JO YOOUD [RUY B SIOP JUIPISAL A,
Pea] 9y} Saye) Oy JUSPISI oY) SI I Jey) Jnq Ioy3e50)
juaned ay) 99s 03 s9a13e (BLIRA]) JuapIsal Y} pue uerdrsAyd Sursiazedns oy,

INOTABYQq SUD{oay)

INOTABYQq SUD{oay)

SI9pIO
SUIMO[[0J 0} PAONPAI JUIPISNY

SONSLINAY JO Saselq SuLLIojsuel],

INOTABYRq SUD{oayD

Suruuerd juounjeary,

[€II9JUOD O0Y-PY

I9A0 Surye],

I9)unoduw juened Sunein) ueIsAyq Sursiazodng

sordwrexyg

souanbasuo)

SIOJBISPOIN I01Y

soonoead aandepe 01 uonear ut seonoeld aunnoy 9 ajqel

pringer

As



M. L. Gamborg et al.

418

urre oy} 03 Sunuiod , ‘uayo.q s1vyg ‘Syy s131nq,,

:SIY) SOOTI0U JUIPISAI Y], "PIJLIISAI ST J1 JBY) PISNIUOD SWAIS A SB ‘UN0Iq SI

Jey) WIe STy ST J1 Jey) dIeMe Jou ST juoned oY) JT Se SWads I] "9JedIunuiod 0)

Surkn st juoned oY) Jeym pueisiopun o) Jurkn ‘9zes S1y MO[[0] JuapIsal AY) pue

391 s1y 03 syutod uayy Je Juoned dyJ, ‘yoroidde siy ur oreWRISAS/[BIIPOYIOW
pue JUIPYu0d A1oA Sureq ‘uoneurwrexe [eorsAyd e suidaq (1odse))) yuaprsar oy,

. Ssau1snq Jo 1apio
Anok mojjof sn 3a] ‘sak,, :sT1[QO IM UL, *,, SPADMAILID I0Y] SS2UPPD SN 12],,
:2IMONI)S SIY 0) UO P[OY O} SILI} PUB SI[IWIS JUIPISAT oY ], “SUIYIAIOAD JOqUISWAI
0] 9[qe 9q 0] JOpIO U ‘I2JYSNEp II9Y) WOIJ ISIIAYD B USAIS Udq Sy ays Jey)
SJUWIWOD 1M Y], "yoroidde onewa)sAs s1y sanunuod ([S1ue(]) JUIPISAI Y,
peay 9y Jo uoneurwexa [esrsAyd yomb e soyewr
(ouuy) Juaprsar oy pue peay 1oy ur ured e noqe Sururejdwos j1e)s yuoned ayJ,
Surreay parredur sey juoned 9y Jey) UOHEIIPUT OU ISP ‘9OT0A IBI[D puE
pnoj A[fensnun ue yIIm sye) pue juoned ay) 03 9S0[0 Spuels (Yeres) JUSPISAI Y[,
juanied oy} Jo Suruonsanb 1oy UT [EITPOYIOUW SIOW YONU SUWI0Jq 0} IOy
$9010J STy} Moy pue s3ury) Suniosio] JNoqe SALLIOM IS PUER OTJOBYD SAW0I9q
SurA10A0 uaym yoen uo dooy 03 pIey SI T MOY SIqLIOSIP (SI[N[) JUIPISAI A,

UOISIOdP JUSWIIBAI} UMO SIY UT 0UIPYUOD
Sy mou 9 ey SIY) 01 spuodsar JuapIsar oy ], “AJurelsad sty Joj wiy asreld pue
Suroai3e Aq spuodsar uerorsAyd Juisiazadns oy, 110jwodsip sJuoned oyl Xy
PINOM UOT}OA1I0D & Jey) pue ‘pase[dsiwu Sureq Surfs oY) uey) 19Y)o ‘Juoim ur
-jou ST 212) Jet)) ure)red Amb st oy jeyy surejdxe pue uerd Jusuneon pue sisou
-3eIp SIy s19Ju0d o "paiinbar st sty ey sure[dxa 9H ‘SISOUSRIP SIY JO UTL)IAD
Suraq andsap ‘1oju0d 03 uerdrsAyd Suisiaradns € Jno syo9s (1dse))) JuIpISAI Ay I,

s1sayjodAy 03 Surioyouy

AImonns Surdiojuyg
sa1391ens Surdueyo/Suruopueqy

(xopnog
sYy[e1) Inoraeyaq [eo1d£)10919)g

InorAeyaq Suryody)

S9O10YO UT 9JUIPYU0D FUTOIOFUH

(soAnyerar 10 Juaned
woiy “3°9) suondnrrojuy

swojdwAs juaned

sordwrexg

souanbasuo)

JUSPISAI Y} UI seiq AJ[rer] SOATR[I pUE Sjuaned
suondnisiq SOSINN
SIOJRIOPOIA 1010y

(ponunuoo) g s|qey

pringer

A s



419

Exploring adaptive expertise in residency: the (missed)...

2pd sy Kponsn jou i, ], :d
ST} $9JOU JUSPISAI Y, ., """ON,, :d
wuod avynunf v suy sy, Y
IWIE 9y} UO SISNo0J udy) () Jueprsar oy, ‘ured Jo [oAd] (d) siuened
9} JOJ QUILIEXA 0] JIPIO UI LIRYIMOY JOY MO[[OF O} SONUIIUOD PUE ‘UONRWLIOJUT
9} UO JUSWITOD IOU “YOO[ J0U S0P (BUNSLIY))) JUSPISAI oY, “IOIUOW JY} 0}
Sunurod ‘ySry st assaxd pooiq s juaned 2y} jey) SuOnUIW Me[ Ul JQYInep ayJ,

sosouweue
1IN 93 108 03 JOPIO UI “INYINEP AU} 0) UOTIUANE IOy SUIUINISI AI0J3q ‘UOT)
-eurwIexa [eorsAyd oy} 0) U0 SOAOW pue aye) KI0ISIY IOy SUopueqe (SULIYIE)))
JUSpISaI YY) ‘Furreay awrn prey e sey pue dogse Jurrey sdoay juened oy sy
298 ]].9p4 “doap v nd o1 ynoffip
2q 1y 37 yp,, :yuaned oy Jo puey oY) soxel A[UOppns (SULIdYIR))) JUIPISI Y}
quounean AJ 9y INOqe UOHBULIOJUI 9JOW JI0J }sonbar s Jojysnep oy Jo asnedog
AL A2IDMIIDS D 42Y U118 240 am ‘Sak,, Y
. JU0ISNf1102 13y Mogn IYM,, :d
.. $2]dups poojq auios Surypl aan am ‘sak,,
«{$82] 2y o YA, A
(@) 193ySnep Qy) Ul UIADUOD
' syreds yorym 2ae9] 03 Inoqe S1 () Juapisar oy ], ‘ueld 1oy jo 191ySnep )
WLIOJUI 0} 19310§ 0] (ULIdYIL))) JUSPISAI 9y} SpPed yorgm Juaned ay) yiim Suned
-unwwod Jo A3ud[reyd a3 £q paydniidjur A[[enunuod uaaq sey ae) AI0ISIy oy L,

aye) AI03ISTY Y3 JO ST

9} 10 J9)YINep A} WOIJ UOTIBULIOJUT SUTASLIIAI UO SNO0J pue dn s9AIS JuapIsal

9y os urede dogyse s[rej juened ay3 19)Je A[JIOYS "PISNO0JUN PUB PAIT) SWIAIS

juanied oy} Inq ‘saj0U UYL} S[IYM [[] Y} JNOqe JyInep dy) pue juoned

a3 yjoq uonsanb 0} sonunuod ayg "A[MO[S 2I0W Jnq ‘J[osIoYy syeadar JuopIsax
oy os ‘uonsanb (AuLIAYIRD) SIUIPISAI AY) puelsIopun J,useop juaned ayJ,

sand JIeyoMmop Sur
[emixojuod Surioudr 1o SulssIjy  -mofjoj/aerdn A103s1y pr3ry

sar391ens Suruopueqy UOTJEOTUNUITIOISTA]

Surroyjes uon
-BULIOJUT PAINIONIISUN/I0Y-pY

jJuaned/saAnelal 0] uoneWw
-I0JUl IAOpURY 0] SUnO9[SIN

saAne[aI
WOIJ UONBULIOJUT SUTASLIY

sordwrexg

m@QEOBT@mEOU SIOJRISPOIN

1010y

(ponunuoo) g s|qey

pringer

As



M. L. Gamborg et al.

420

Kjrodoid yuaned oy yeon pue wajqoid ay
§s9sse 0} A[ojenbope djeorunwwod 0} 9[qe Fureq JNOGe UIDUOD B SI)B)S JUIPISAT
9y, "1.USI Y Jey) SWads J1 Jnq ‘10a1ed € Aq paruedwoosoe st juened oy J1 ‘qq

QY 03 [exIayaI Yy woiy uondriosap juened oy sYOAYD JUSPISAI YT, "oFeyl juoned
-1owdry urelq e £q pasned ‘erseyde aatssardxe woiy soyns jusned y3 yey) oy} Suraas a10§oq seseiq Jur
sojou pue ‘yuaned ay) uo ejep [euonippe Aue uo dn spear (1odse))) Juoprsar [, -ONPUT pUE UIOUOD SUISTY syuoned uo uonewoju]  Teuinof jusned oruoNOAH
sordwrexg saouanbasuo) SIOJRIOPOIA 1010y

Springer

(ponunuoo) gapqer &l



Exploring adaptive expertise in residency: the (missed)... 421

Acknowledgements We wish to extent our gratitude to Mads Lind Ingemann and the Emergency Depart-
ments at Aarhus University Hospital Denmark and Anne Jacobsen and Horsens Regional Hospital for their
help in access to and collection of data—both in general but also in the extraordinary circumstances that
affected their clinical context during some parts of data collection.

Funding Open access funding provided by Royal Danish Library, Aarhus University Library. Financial sup-
port for this study was provided by two grants from the Health Sciences Research Fund of the Central Den-
mark Region. The funding agreement ensured the authors’ independence in designing the study, interpreting
the data, writing and publishing the report.

Declarations

Ethical approval IRB approval Was obtained from The Central Denmark Region Committees on Health
Research Ethics (J.nr.: 1-10-72—1-19), and the Danish Data Protection Agency (J.nr.: 2016-051-000001).

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Alam, R., Cheraghi-Sohi, S., Panagioti, M., Esmail, A., Campbell, S., & Panagopoulou, E. (2017). Manag-
ing diagnostic uncertainty in primary care: A systematic critical review. BMC Family Practice, 18(1),
1-13. https://doi.org/10.1186/s12875-017-0650-0

Alexa, 1. D. (2017). The Challenge of Managing the Elderly Patient. Journal of Aging and Geriatric Medi-
cine, 1(1).

Apramian, T., Cristancho, S., Watling, C., Ott, M., & Lingard, L. (2015). They have to adapt to learn: Sur-
geons’ perspectives on the role of procedural variation in surgical education. Journal of Surgical Edu-
cation, 73(2), 340-347.

Ball, L. J., & Ormerod, T. C. (2000). Putting ethnography to work: the case for a cognitive ethnography of
design. International Journal of Human-Computer Studies, 53, 147-168. https://doi.org/10.1006/ijhc.
2000.0372

Barnett, R. (2012). Learning for an unknown future. Higher Education Research & Development, 31(1),
65-77. https://doi.org/10.1080/07294360.2012.642841

Boltz, M., Parke, B., Shuluk, J., Capezuti, E., & Galvin, J. E. (2013). Care of the older adult in the emer-
gency department: nurses views of the pressing issues. The Gerontologist, 53(3), 441-453.

Bransford, J. D., & Schwartz, D. L. (1999). Rethinking Transfar: A Simple Proposal WIth Multiple Implica-
tions. In A. Iran-Nejad & P. D. Pearson (Eds.), Review of Research in Education (Vol. 24, pp. 61-100).
American Educational Association (AERA).

Bressers, G., Brydges, M., & Paradis, E. (2019). Ethnography in health professions education: Slowing
down and thinking deeply. Medical Education, 54, 225-233.

Cook, I., Kirkup, A. L., Langham, L. J., Malik, M. A., Marlow, G., & Sammy, I. (2017). End of life care and
do not resuscitate orders: How much does age influence decision making? A systematic review and
meta-analysis. Gerontology & Geriatric Medicine, 3, 1-17.

Costantino, G., Casazza, G., Reed, M., Bossi, 1., Sun, B., Del Rosso, A., Ungar, A., Grossman, S.,
D’Ascenzo, F., Quinn, J., McDermott, D., Sheldon, R., & Furlan, R. (2014). Syncope risk stratification
tools vs clinical judgment: An individual patient data meta-analysis [Article]. American Journal of
Medicine, 127(11), 1126.e1113-1126.e1125. https://doi.org/10.1016/j.amjmed.2014.05.022

Cristancho, S., Apramian, T., Vanstone, M., Lingard, L., Ott, M., & Novick, R. J. (2013). Understanding
clinical uncertainty: What is going on when experienced surgeons are not sure what to do? Academic
Medicine, 88(10), 1516-1521. https://doi.org/10.1097/ACM.0b013e3182a3116f

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12875-017-0650-0
https://doi.org/10.1006/ijhc.2000.0372
https://doi.org/10.1006/ijhc.2000.0372
https://doi.org/10.1080/07294360.2012.642841
https://doi.org/10.1016/j.amjmed.2014.05.022
https://doi.org/10.1097/ACM.0b013e3182a3116f

422 M. L. Gamborg et al.

Croskerry, P. (2014). ED cognition: Any decision by anyone at any time. Canadian Journal of Emer-
gency Medicine, 16(1), 13-19.

Cupido, N., Ross, S., Lawrence, K., Bethune, C., Fowler, N., Hess, B., van der Goes, T., & Schultz, K.
(2022). Making sense of adaptive expertise for frontline clinical educators: A scoping review of
definitions and strategies. Advances in Health Sciences Education, 27, 1213-1243. https://doi.org/
10.1007/s10459-022-10176-w

De Decker, L., Annweiler, C., Launay, C., Fantino, B., & Beauchet, O. (2014). Do not resuscitate orders
and aging: Impact of multimorbidity on the decision-making process. The Journal of Nutrition,
Health & Aging, 18(3), 330-335.

Djulbegovic, B., Hozo, 1., & Greenland, S. (2011). Uncertainty in Clinical Medicine. In F Gifford (Ed.),
Philosophy of Medicine (1 ed, pp. 299-356). North Holland Publishing Co.,

Elia, F., Panero, F., Molino, P., Ferrari, G., & Apra, F. (2012). Ultrasound to reduce cognitive errors
in the ED. American Journal of Emergency Medicine, 30(9), 2030-2033. https://doi.org/10.1016/j.
ajem.2012.04.008

Elstein, A. S. (2009). Thinking about diagnostic thinking: A 30-year perspective. Advances in Health
Sciences Education, 14, 7-18. https://doi.org/10.1007/s10459-009-9184-0

Elstein, A. S., & Schwarz, A. (2002). Clinical problem solving and diagnostic decision making: Selec-
tive review of the cognitive literature. BMJ, 324(23), 729-732.

Elstein, A. S., Shulman, L. S., & Sprafka, S. A. (1990). Medical problem solving: A ten-year retrospec-
tive. Evaluation & the Health Professions, 13(1), 5-36.

Engebretsen, E., Heggen, K., Wieringa, S., & Greenhalgh, T. (2016). Uncertainty and objectivity in clin-
ical decision making: A clinical case in ermergency medicine. Medical Health Care and Philoso-
phy, 19, 595-603. https://doi.org/10.1007/s11019-016-9714-5

Eva, K. (2005). What every teacher needs to know about clinical reasoning. Medical Education, 39(1),
98-106.

Eva, K. W, & Regehr, G. (2007). Knowing when to look it up: A new conception of self-assessment
ability. Academic Medicine, 82, S81-S84.

Fowler, N., Lemire, F., Oandasan, I., & Wyman, R. (2021). The evolution of residency training in fam-
ily medicine: A Canadian perspective. Family Medicine, 53(7), 595-598. https://doi.org/10.22454/
FamMed.2021.718541

Franklin, A., Lui, Y., Li, Z., Nguyen, V., Johnson, T. R., Robinson, D., Okafor, N., King, B., Patel, V. L.,
& Zhang, J. (2011). Opportunistic decision making and complexity in emergency care. Journal of
Biomedical Informatics, 44, 469—476.

Furth, H. G. (1981). Piaget and knowledge: Theoretical foundations (Vol. 2). USA: University of Chicago
Press.

Galvin, R., Gilleit, Y., Wallace, E., Cousins, G., Bolmer, M., Rainer, T., Smith, S. M., & Fahey, T.
(2017). Editor’s choice: Adverse outcomes in older adults attending emergency departments: A sys-
tematic review and meta-analysis of the identification of Seniors at risk (ISAR) screening tool. Age
and Ageing, 46(2), 179-186. https://doi.org/10.1093/ageing/afw233

Gibson, J. J. (1986). The ecological approach to visual perception. Lawrence Erlbaum Associates.

Gube, M., & Lajoie, S. (2020). Adaptive expertise and creative thinking: A synthetic review and impli-
cations for practice. Thinking Skills and Creativity, 35, 100630. https://doi.org/10.1016/j.tsc.2020.
100630

Hatano, G. (1982). Cognitive consequences of practice in culture specific procedural skills. The Quar-
terly Newsletter of the Laboratory of Comparative Human Cognition, 4(1), 14-17.

Hatano, G., & Inagaki, K. (1986). Two Courses of expertise. In H. Stevenson, H. Azuma, & K. Hakuta
(Eds.), Child Development and Education in Japan (pp. 27-36). WH Freeman.

Hutchins, E. (1995). Cognition in the Wild (Vol. 1). Massachusetts Institute of Technology Press.

Hutchins, E. (2010). Cognitive ecology. Topics in Cognitive Science, 2, 705=715. https://doi.org/10.
1111/5.1756-8765.2010.01089.x

Hwang, U., & Morrison, R. S. (2007). The geriatric emergency department. JAGS, 55(11), 1873-1876.

Kovacs, G., & Croskerry, P. (1999). Clinical decision making: An emergency medicine perspective. Aca-
demic Emergency Medicine, 6(9), 947-952.

Kua, J., Lim, W.-S., Teo, W., & Edwards, R. A. (2021). A Scoping review of adaptive expertise in educa-
tion. Medical Teacher, 43(3), 347-355.

Kua, J., Teo, W., & Lim, W.-S. (2022). Learning experiences of adaptive experts: A reflexive the-
matic analysis. Advances in Health Sciences Education, 27, 1345-1359. https://doi.org/10.1007/
$10459-022-10166-y

LaDonna, K. A., Hatala, R., Lingard, L., Voyer, S., & Watling, C. (2017). Staging a performance: Learn-
ers’ perceptions about direct observation during residency. Medical Education, 51, 498-510.

@ Springer


https://doi.org/10.1007/s10459-022-10176-w
https://doi.org/10.1007/s10459-022-10176-w
https://doi.org/10.1016/j.ajem.2012.04.008
https://doi.org/10.1016/j.ajem.2012.04.008
https://doi.org/10.1007/s10459-009-9184-0
https://doi.org/10.1007/s11019-016-9714-5
https://doi.org/10.22454/FamMed.2021.718541
https://doi.org/10.22454/FamMed.2021.718541
https://doi.org/10.1093/ageing/afw233
https://doi.org/10.1016/j.tsc.2020.100630
https://doi.org/10.1016/j.tsc.2020.100630
https://doi.org/10.1111/j.1756-8765.2010.01089.x
https://doi.org/10.1111/j.1756-8765.2010.01089.x
https://doi.org/10.1007/s10459-022-10166-y
https://doi.org/10.1007/s10459-022-10166-y

Exploring adaptive expertise in residency: the (missed)... 423

Laging, B., Bauer, M., Ford, R., & Nay, R. (2014). Decision to transfer to hospital from the residential aged
care setting: A systematic review of qualitative evidence exploring residential aged care staff experi-
ences. JBI Database of Systematic Reviews & Implementation Reports, 12(2), 263-388.

Lave, J. (1988). Cognition in practice: Mind, mathematics and culture in everyday life. Cambridge Univer-
sity Press.

Leont’ev A. (1978). Activity, consciousness, and personality. Prentice-Hall.

Libert, Y., Canivet, D., Ménard, C., Van Achte, L., Farvacques, C., Merckaert, 1., Liénard, A., Klastersky, J.,
Reynaert, C., Slachmuylder, J.-L., Durieux, J.-F., Delvaux, N., & Razavi, D. (2016). Predictors of phy-
sician’s satisfaction with their management of uncertainty during a decision-making encounter with a
simulated advanced stage cancer patient. Patient Education and Counseling, 99, 1121-1129.

Lingard, L., Garwood, K., Schryer, C., & Spafford, M. (2003). A certain art of uncertainty: Case presenta-
tion and the development of professional identity. Social Science & Medicine, 56, 603-616.

Melady, D. (2018). Geriatric emergency medicine: Research priorities to respond to “The Silver Boom.”
Canadian Journal of Emergency Medicine, 20(3), 327-328. https://doi.org/10.1017/cem.2018.397
Monahan, T., & Fisher, J. A. (2010). Benefits of “observer effects”: Lessons from the field. Qualitative

Research, 10(3), 357-376. https://doi.org/10.1177/1468794110362874

Mylopoulos, M., Borschel, D. T., Tara O’Brien, M., Martimianakis, S., & Woods, N. N. (2017). Explor-
ing integration in action: Competencies as building blocks of expertise. Academic Medicine, 92,
1794-1799.

Mylopoulos, M., Brydges, R., Woods, N. N., Manzone, J., & Schwartz, D. L. (2016). Preparation for future
learning: A missing competency in health professions education? Medical Education, 60, 115-123.

Mylopoulos, M., & Regehr, G. (2007). Cognitive metaphors of expertise and knowledge: Prospects and
limitations for medical education. Medical Education, 41, 1159-1165. https://doi.org/10.1111/j.1365-
2923.2007.02912.x

Mylopoulos, M., & Regehr, G. (2011). Putting the expert together again. Medical Education, 45, 920-926.

Mylopoulos, M., & Woods, N. N. (2009). Having our cake and eating it too: Seeking the best of both worlds
in expertise research. Medical Education, 43, 406—413.

Norman, G. (2009). Dual processing and diagnostic errors. Advances in Health Sciences Education, 14,
37-49. https://doi.org/10.1007/s10459-009-9179-x

Norman, G., & Eva, K. (2010). Diagnostic error and clinical reasoning. Medical Education, 44, 94-100.
https://doi.org/10.1111/j.1365-2923.2009.03507.x

Ott, M., Apramian, T., Lingard, L., Roth, K., & Cristancho, S. (2021). The embodiment of practice thresh-
olds: from standardization to stabilization in surgical education. Advances in Health Sciences Educa-
tion, 26, 139-157. https://doi.org/10.1007/s10459-020-09974-x

Ott, M., Schwarts, A., Goldszmidt, M., Bordage, G., & Lingard, L. (2018). Resident hesitation in the operat-
ing room: Does uncertainty equal incompetence? Medical Education, 52, 851-860.

Pelgrim, T., Hissink, E., Bus, L., van der Schaaf, M., Nieuwenhuis, L., van Tartwijk, J., & Kuijer-Siebelink,
W. (2022). Professionals’ adaptive expertise and adaptive performance in educational and workplace
settings: An overview of reviews. Advances in Health Sciences Education, 27, 1245-1263. https://doi.
org/10.1007/s10459-022-10190-y

Redelmeier, D., Ferris, L. E., Tu, J. V., Hux, J. E., & Schull, M. (2001). Problems for clinical judgement:
Introducing cognitive psychology as one more basic science. Journal of Canadian Medical Associa-
tion, 164(3), 358-360.

Rowland, P. (2017). Organisational paradoxes in speaking up for safety: Implications for the interprofes-
sional field. Journal of Interprofessional Care, 31(5), 553-556.

Rowland, P., Boyd, V., Lising, D., Goldman, J., Whitehead, C., & Ng, S. L. (2020). When logics of learning
conflict: An analysis of two workplace-based continuing education programs. Advances in Health Sci-
ences Education, 25, 673-689. https://doi.org/10.1007/s10459-019-09952-y

Schriger, D. L., Elder, J. W., & Cooper, R. J. (2017). Structured clinical decision aids are seldom compared
with subjective physician judgment, and are seldom superior. Annals of Emergency Medicine, 70(3),
338-344.e333. https://doi.org/10.1016/j.annemergmed.2016.12.004

Schumacher, J. G. (2005). Emergency medicine and older adults: Continuing challenges and opportunities.
The Journal of Emergency Medicine, 23, 556-560.

Schwartz, D. L., Bransford, J. D., & Sears, D. (2005). Efficiency and innovation in transfer. In J. P. Mestre
(Ed.), Transfer of learning from a modern multidisciplinary perspective (pp. 1-51). Information Age
Publishing.

Spafford, M., Schryer, C., Campbell, S. L., & Lingard, L. (2007). Towards embracing clinical uncertainty,
lessons from social work, otometry and medicine. Journal of Social Work, 7(2), 155-178. https://doi.
org/10.1177/1468017307080282

@ Springer


https://doi.org/10.1017/cem.2018.397
https://doi.org/10.1177/1468794110362874
https://doi.org/10.1111/j.1365-2923.2007.02912.x
https://doi.org/10.1111/j.1365-2923.2007.02912.x
https://doi.org/10.1007/s10459-009-9179-x
https://doi.org/10.1111/j.1365-2923.2009.03507.x
https://doi.org/10.1007/s10459-020-09974-x
https://doi.org/10.1007/s10459-022-10190-y
https://doi.org/10.1007/s10459-022-10190-y
https://doi.org/10.1007/s10459-019-09952-y
https://doi.org/10.1016/j.annemergmed.2016.12.004
https://doi.org/10.1177/1468017307080282
https://doi.org/10.1177/1468017307080282

424 M. L. Gamborg et al.

Spafford, M., Schryer, C., Lingard, L., & Hrynchak, P. (2006). What healthcare students do with what they
don’t know: The socializing power of ‘uncertainty’ in the case presentation. Communication & Medi-
cine, 3(1), 81-92.

Spradley, J. P. (1980). Participant Observation (Vol. 1). Rinehart and Winstron Inc.: Holt.

Strout, T. D., Hillen, M., Gutheil, C., Anderson, E., Hutchinson, R., Ward, H., Kay, H., Mills, G. J., & Han,
P. K. J. (2018). Tolerance of uncertainty: A systematic review of health and healthcare-related out-
comes. Patient Education and Counseling, 101(9), 1518-1537. https://doi.org/10.1016/j.pec.2018.03.
030

ten Cate, O., Carraccio, C., Damodaran, A., Gofton, W., Hamstra, S. J., Hart, D. E., Richardson, D., Ross,
S., Schultz, K., Warm, E. J., Whelan, A. J., & Schumacher, D. J. (2021). Entrustment decision making:
Extending Miller’s pyramid. Academic Medicine, 96(2), 199-204.

Tomasello, M., Carpenter, M., Call, J., Behne, T., & Moll, H. (2005). Understanding and sharing intentions:
The origins of cultural cognition. Behavioral and Brain Sciences, 28, 675-735.

Van Der Schaaf, M., Van Geelen, S., & Prakken, B. (2021). Health professions education in times of societal
challanges: Acting at the agora. European Journal of University Lifelong Learning, 5(1), 7-14.

Varpio, L., Ajjawi, R., Monrouxe, L., O’Brien, B., & Rees, C. (2017). Shedding the cobra effect: Prob-
lematising thematic emergence, triangulation, saturation and member checking. Medical Education,
51, 40-50. https://doi.org/10.1111/medu.13124

Williams, R. F. (2006). Using Cognitive Ethnography to Study Instruction. In The 7th International Confer-
ence of the Learning Sciences, Mahwah, NJ.

Wineburg, S. (1998). Reading Abraham Lincoln: an expert/expert study in interpretation of historical texts.
Cognitive science, 22(3), 319-346.

Zimmerman, B. (2013). From cognitive modeling to self-regulation: A social cognitive career path. Educa-
tional Psychologist, 48(3), 135-147. https://doi.org/10.1080/00461520.2013.794676

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

@ Springer


https://doi.org/10.1016/j.pec.2018.03.030
https://doi.org/10.1016/j.pec.2018.03.030
https://doi.org/10.1111/medu.13124
https://doi.org/10.1080/00461520.2013.794676

	Exploring adaptive expertise in residency: the (missed) opportunity of uncertainty
	Abstract
	Introduction
	Medical expertise
	Learning to perform as a physician

	Methodology
	Design
	Cognitive ethnography
	Participants
	The Danish context: geriatric patients in emergency medicine
	Data
	Analysis: operationalisation of the adaptive expert framework

	Results
	Clinical uncertainty
	Decision-making disruptions
	The interplay between disruptions and uncertainty

	Discussion
	Adaptive practices amongst residents
	Professional role and uncertainty
	How contextual support can mediate residents’ tolerance of uncertainty
	Limitations

	Conclusion
	Appendix
	Appendix 1: Tables of analysis 
	Acknowledgements 
	References




