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Abstract
Introduction: In high volume training programs like internal medicine, inefficiency is
the primary reason that residents are sent for remediation. Remediation, aimed at
correcting competency struggles, is costly and emotionally distressing for trainees.
Despite its importance, the meaning of efficiency in medicine and how it is learned are
not well understood. The purpose of this study was to explore efficiency in the context
of internal medicine and to examine how residents learn to become efficient, with the
goal of developing strategies to promote efficiency and reduce the need for
remediation. My research questions were, “What constitutes efficiency in the context
of internal medicine residency?” and “How do internal medicine residents learn to be
efficient in clinical practice?”
Methods: A qualitative interpretivist approach was employed. First- and second-year
internal medicine residents at a Canadian university participated in semi-structured
individual interviews to explore their learning of efficiency. Data were analyzed using
inductive reflexive thematic analysis.
Findings: Nine residents participated. Efficiency was a multifaceted skill involving a
combination of clinical knowledge, mental organization, social skills, and an
unwavering focus on maximizing patient safety and care. Efficiency also functioned as
a cultural value that shaped residents’ identities. Learning efficiency required residents
to foster other-centeredness, focusing on actions that would help their team succeed in
advancing patient care. Experience and effective feedback were essential for the

development of efficiency.



Conclusion: Efficiency in medicine involves using specialized expertise to advance
patient care at both an individual and collective level. Learning efficiency is a

complex process involving personal growth and group experiences. Open
communication is crucial for fostering efficiency. It is important to consider how
efficiency is learned using a combination of cognitive, socio-cultural, and emergent
frameworks to support residents and teams as they navigate increasing patient volumes.
Incorporating these insights into training programs will enhance the development of

efficiency among residents.
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Chapter 1: Introduction and Literature Review
1.1 Background

Efficiency, or the ability to set priorities, is acknowledged under the Canadian
Medical Education Directives for Specialists (CanMEDS) framework as an essential
skill required to be a competent physician (Frank et al., 2015). As the hospital system
constantly becomes more fast-paced, the pressure on residents to become more
efficient is an ever-growing problem (Szymczak & Bosk, 2012). Lack of efficiency is
a major reason that some students, notably those in residency, fail to complete medical
training (Warburton et al., 2017). Furthermore, the actual number of medical trainees
who struggle with efficiency is likely under-recognized, as difficulties with efficiency
are often mistaken for knowledge or professionalism deficits (Warburton et al., 2017).
Medical residency is a training program that prepares medical school graduates for
unsupervised practice of medicine in a specialty (Accreditation Council for Graduate
Medical Education [ACGME], 2024, p. 8). During medical residency, newly
graduated doctors are entrusted with the responsibility of providing essential service
functions for the first time (Professional Association of Residents of Ontario, 2022, art.
1).

In specialty training programs with high patient volumes such as internal
medicine, lack of efficiency is the most common reason junior doctors are sent for
remediation (DeKosky et al., 2018; Warburton et al., 2017). Remediation is a formal
program designed to support residents who are struggling to meet competency
standards (Shearer et al., 2019). However, this process is costly for training programs

(Guerrasio et al., 2014), may impact a trainee’s future career opportunities (Dupras et



al., 2012) and often leads to significant emotional distress for the trainee (Krzyzaniak
etal., 2021; Mills et al., 2021).

Despite this difficulty, there is a lack of knowledge about how doctors learn to
become efficient in clinical practice. Therefore, research is needed to identify ways for
residents to learn efficiency to improve resident well-being and to decrease costs for
medical programs (Chou et al., 2019). Enhancing efficiency in our future doctors will
also help the health care system operate more smoothly and improve patient care.

1.2 Personal Motivation

My interest in learning more about efficiency in medicine started during my
own internal medicine residency. Striving to be efficient was at the forefront of my
mind every day during my residency. My interest in the topic continued to grow as an
attending physician, as I noticed that many residents were struggling more with
deficits in efficiency compared to other domains such as medical knowledge. However,
not much is known about how to help residents improve their
efficiency. Understanding efficiency better in the context of residency is needed to
support future generations of residents. This made it a natural choice for my
dissertation topic.

1.3 Pathway to Internal Medicine in Canada

Efficiency is relevant across both Canadian and British medical contexts.
However, understanding the differences in medical training structures between the
United Kingdom and Canada is important because these variations can affect the
stages at which competencies including efficiency are developed in trainees.

Clarifying learners’ responsibilities at each stage of training and explaining the
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structure of the medical teaching teams in Canada will help readers to understand how
expectations and environment influence the trainees’ experience of efficiency.

Summarized in Table 1 is a comparison of medical training in the United Kingdom

and Canada.
Table 1
Terms used for medical specialist education in the United Kingdom vs. Canada
United Kingdom Canada
Initial phase Foundation doctor No true equivalent, closest
(2 years, required) approximation would be
clerk
(last 2 years of medical
school, required)
Specialist training phase Specialty registrar Resident
(4-6 years) (2-6 years)
Position after certification Consultant Attending physician

In North America, prospective medical students must complete at least a 4-
year baccalaureate degree prior to entering medical school. Medical school usually
takes 4 years. The first 2 years are known as pre-clerkship, which consists mostly of
coursework and limited contact with patients. The last 2 years consist of a period
known as clerkship which is almost entirely clinical. During clerkship, medical
students rotate from one specialty to another and are expected to actively participate in
clinical duties. They routinely write patient orders which are then verified and co-
signed by a resident or attending physician. Upon completing medical school,
graduates receive a Doctor of Medicine (MD) degree.

Final-year medical school students apply to residency programs through a
centralized matching system. In Canada, it is managed by the Canadian Resident
Matching Service (CaRMS). One of the available residency programs is internal

medicine. Internal medicine is a medical specialty focused on the prevention,
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diagnosis, and treatment of diseases in adults. The specialty encompasses a wide range
of conditions affecting the internal organs and systems of the adult body excluding
surgical and obstetric conditions.

Internal medicine residents are known as junior residents in their first year of
training. Junior residents are typically expected to manage their patient load
independently, but meet once or twice a day with a senior resident and attending
physician to discuss and modify their patient care plans. In the second year of training,
internal medicine residents are typically designated as senior residents and become
responsible for managing the junior residents and medical students under the guidance
of an attending physician. In the third year of internal medicine, internal medicine
residents apply again to CaRMS to be admitted into subspecialty training programs.
Thus, residency can last for 4 (e.g. 4-year general internal medicine program) to 6
years total (e.g. cardiology) for internal medicine residents depending on the
subspecialty chosen, after which time they become eligible for board certification and
independent practice.

During their training, internal medicine residents engage in a variety of
rotations including a mix of outpatient and inpatient clinical rotations, subspecialty
and general medicine rotations. One common inpatient general medicine clinical
rotation is called clinical teaching unit (CTU), which involves being part of a team that
usually consists of one attending physician, one senior resident, two internal medicine
junior residents, one resident from a different specialty program (e.g. family medicine

or radiology), and two third-year medical students. These team members must work
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together for one month to collectively care for a group of approximately 20-25
inpatients, requiring each team member to work efficiently.
1.4 Existing Research on the Definition and Measurement of Efficiency

Worker efficiency is challenging to define and measure beyond financially
motivated definitions, where cost efficiency is an equation related to amount of labour
per dollar spent (Andrews & Emvalomatis, 2024). Most of the research done on
worker efficiency comes from business management literature (Witzel, 2002;
Callender, 2008). However, despite the frequent usage of the term ‘efficiency’ in
management discourse, the term is rarely defined explicitly, and it is often assumed to
be understood despite the lack of a standardized definition. Even when attempts are
made to define efficiency, the result is vague. For instance, management education
pioneer Peter Drucker (1967) defined efficiency simply as ‘doing things right’.
Business and management professor Guy Callender (2008) acknowledges that “a
precise definition of efficiency does not exist in the English language” and notes that
even dictionary definitions of efficiency contradict each other (p. 23). He also writes
that scientific attempts to apply efficiency to guide management practice “have failed
to establish what might be defined as an optimal efficient state” (p. 23-24). He
provisionally defines efficiency in the context of management as “the capacity of
individuals, groups and organizations to achieve productive, competent outcomes in
both micro and macro contexts” (p. 37), where the specific outcomes that need to be
achieved depend on the profession or context in question.

The Business Development Bank of Canada (BDC), a national development

bank owned by the Government of Canada mandated to help create and develop
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Canadian businesses, highlights the need to coordinate resources appropriately to
achieve efficiency. The BDC (2019) defines operational efficiency as “using resources
like time, people, equipment, inventory and money in an optimized way to serve the
business” (para. 3). Although this definition is still quite broad, it does offer some
indication of what constitutes efficiency and the process through which efficiency is
realized.

In addition to business management literature, attempts have also been made to
define efficiency in a health care management context. In his manual for mid-level
hospital and healthcare facility managers, Gil (2020) equates efficiency to productivity.
He defines productivity as “the sum of quality times satisfaction times volume” (p. 20),
where quality is the quality of health care being provided, satisfaction consists of both
physician and patient well-being, and volume is the number of patients seen given a
constant set of resources. Thus, the goal of efficiency in this context is to achieve
“Pareto improvement”, which is to increase volume without compromising quality or
satisfaction through advances in technology, knowledge, and managerial skill (p. 2).
For example, by implementing an operating room checklist at his hospital, Gil was
able to increase the number of operations conducted per day at the hospital without a
change in existing resources. Gil’s work focuses mainly on how hospital managers can
put into action new policies to improve the efficiency of hospitals at a systems level.
However, his work does not address how non-managerial personnel optimize their
efficiency within a relatively fixed hospital structure.

In management literature, worker efficiency is usually assessed using time and

motion studies. Pioneered by the combined work of Frederick Winslow Taylor (1911)
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and Frank and Lillian Gilbreth (1911), a time-and-motion study is a systematic
analysis method used to break down work tasks into detailed steps, measure the time
taken for each step, and identify opportunities for improving efficiency by eliminating
unnecessary movements and standardizing processes (Witzel, 2002). Healthcare time-
and-motion studies have been used effectively in nursing to increase the time that
nurses spend in direct contact with patients, which has been shown to improve patient
care outcomes (Hendrich et al., 2008; Lopetegui et al., 2014). However, in the context
of medical residency, time-and-motion studies have not been so successful at
identifying how to make residents more efficient. This may be because the role of the
resident is not so well-defined. Residents spend 50.6% of their day at a computer and
only 9.4% of time interacting with patients (Mamykina et al., 2016). This suggests that
perhaps improvements could be made by investing in better electronic medical record
technology. However, it remains unknown whether the residents are using their time
valuably within the constraints of the current hospital resources, and what is the most
valuable use of medical residents’ time (Chaiyachati et al., 2019).

While patients might appreciate extended contact with their physicians, time
spent speaking to patients may not always be what is essential for physicians to make
life-or-death medical decisions for the patient. For example, Chand (2011) based his
definition of efficiency on the hospital’s motto of patient-centred care. As a result, he
defined efficiency as what patients view as a valuable use of medical residents’ time.
He surveyed patients and discovered that patients value direct contact with their
doctors above all else. Therefore, his solution to improve rounding efficiency at the

hospital was to implement family-centred rounding, to maximize the time that junior
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doctors were in direct contact with their patients. Family-centred rounding is a patient
care approach where the medical team conducts their daily rounds at the bedside of the
patient and their family members, encouraging active participation and discussion
from the family. At the end of the study, Chand (2011) concluded that the residents
were now more efficient because they were spending more time with their patients.
Although this was true for Chand’s definition of efficiency, efficiency is a dynamic
concept. For example, if efficiency was instead defined as number of resident work
hours per day, then perhaps spending more time with patients would have made no
difference or even worsened efficiency.

In contrast to Chand, Mauksch et al. (2008) defined efficiency as decreased
patient visit length without compromising patient-physician relationship, and explored
ways to decrease time spent with patients while maintaining patient satisfaction.
Similarly, ethnographers Szymczak and Bosk (2012) discovered that “residents try to
avoid spending too much time with patients and families” so that they can maintain
efficiency (p. 7). In fact, one resident from the study faced criticism from the program
director for inefficiency because he was spending too much time with patients and
their families and as a result was not completing his work on time. Consequently, in
the context of medicine, efficiency cannot be defined solely based on how little or how
much time is spent with each patient.

Much of what we know about efficiency in medical residency is based on the
work of Szymczak and Bosk (2012), who conducted the only ethnography on this
topic since a series of studies in the 1980s (Anspach, 1988; Arluke, 1980; Becker,

1961; Mizrahi, 1985). Their research is significant because instead of imposing their
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own definition of efficiency, they used an inductive approach to explore how medical
residents navigate the constraints of the hospital system to achieve efficiency. After
careful observation and interviews, Szymczak and Bosk (2012) defined efficiency as
“prioritization, the anticipation of problems, and taking action to accomplish tasks” (p.
351). However, beyond this definition, they also found that efficiency is more than
just a skill; it is “the predominant value organizing the professional and occupational
culture of residency” (p. 355). Although residents may not be explicitly aware of it,
efficiency is the main skill they use to display competency and to critique themselves
and others. Therefore, the work of Szymczak and Bosk (2012) highlights the central
role of efficiency within residency culture.

Despite its importance, the definition of efficiency remains nebulous. Certain
aspects of efficiency such as number of patients seen per unit time can be measured,
but this over-simplifies what is meant by efficiency and limits the scope of our
understanding of how efficiency is learned. This study will use the definition of
efficiency constructed by Szymczak and Bosk (2012) as a starting point, but will also
strive to independently investigate what constitutes efficiency within the context of the
current study.

1.5 Existing Research on How Efficiency is Learned

Despite its importance, research on how efficiency is learned in medical
training is sparse. Some insights can be drawn from human resource management and
healthcare management literature. For instance, some early business research found
that feedback improved the efficiency of factory workers, and that adding praise to the

feedback further enhanced productivity (Wikoff et al., 1983). More recently, business
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and healthcare management research has found that open communication within the
team and a democratic leadership style allows for employees to make changes to the
system that allow the team to operate more efficiently as a whole (Dwivedi et al., 2020;
Gil, 2020). Thus, educational philosophy on how efficiency is learned in the
management world has evolved over the decades, shifting from a behaviourist
approach that relies on positive and negative reinforcement to a more collaborative

and participatory model focused on team-based learning. | wished to explore both of
these learning models further in my study.

In medicine, we lack comprehensive studies that focus on improving doctors’
overall efficiency. However, there are a couple studies that have focused on improving
how quickly doctors and residents perform specific tasks. For example, workshops
have been designed to help residents and physicians generate notes using specific
electronic medical record systems more quickly (Skelly et al., 2020). Another study
looked at ways to shorten the time residents and physicians spent with patients without
diminishing patient satisfaction (Mauksch et al., 2008). Both studies found that the
intervention that saved the most time was agenda-setting, which is establishing goals
for the patient encounter up-front to ensure a focused and efficient patient visit. For
my study, | was interested in the role of task-specific improvements but also in
understanding how residents integrate efficiency into their overall practice across
different contexts to provide more comprehensive strategies that can be applied across
various tasks.

Most of our understanding of how efficiency is learned in medicine comes

from research on internal medicine residents undergoing remediation for efficiency
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deficits. Traditionally, repetition of a clinical rotation has been the only recourse
provided to students with efficiency deficits, even though research shows that this type
of remediation tends to be ineffective (Chou et al., 2019). This is in contrast to
remediation for knowledge deficits, which usually involves specific study
recommendations or tutoring sessions (Yao, 2000). As a result, remediation programs
for efficiency deficits have historically not been as effective as for knowledge deficits
(Guerrasio et al., 2014).

Junior doctors rarely receive explicit instruction about efficiency, and little is
known about how this skill is learned on the wards. It is often expected that trainees
will learn efficiency through general experience, which unfortunately does not always
occur (Warburton et al., 2017). DeKosky et al. (2018) presumed that “most residents
[not requiring remediation] adopt [efficiency] by observing supervisors and peers” (p.
321). However, the claim that efficiency is learned through role modelling has not
been verified or validated by research.

It was not until recently that Warburton et al. (2017, 2018, 2023) and DeKosky
et al. (2018) worked together to use action research to design a specific remediation
plan for internal medicine residents struggling with efficiency. The proposed
intervention involves a combination of interviews, direct observation, coaching,
feedback, self-reflection exercises, and didactic teaching. As part of this intervention,
DeKosky et al. (2018) developed some remediation tools that make the admission,
pre-rounding, and note composition processes more explicit for learners. The
combined result of all these interventions was that none of the learners were put on

academic probation or dismissed from the program, although one learner voluntarily
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transferred to a program in another specialty. DeKosky et al. (2018) acknowledged
that there was no comparison group to know if the improvements in resident
performance were due to the interventions or the results of usual resident maturation
during training; however, the interventions were rated positively by the participants.
These learning tools could potentially also be useful even for trainees not undergoing
remediation, although they have not been specifically investigated for residents
currently in good standing with their program. While remediation efforts can be
successful, they were resource intensive, requiring an average of 45 hours of faculty
and administrative staff time per learner (Warburton et al., 2017).

Therefore, due to resource limitations, mere repetition of clinical rotations will
likely continue to be the status quo at most institutions for residents with efficiency
deficits. Strategies aimed at averting remediation are beneficial (Chou et al., 2019),
but no such strategies exist in research literature to foster development of
efficiency. This study seeks to fill this gap in knowledge by studying internal medicine
residents that have learned efficiency and probe their thoughts on what learning
strategies or tools might be useful.

1.6 Workplace Learning Theories

Due to my interest in how internal medicine residents become efficient in the
workplace, I chose to investigate various workplace learning theories as sensitizing
concepts for my study. However, due to the lack of available pre-existing research on
how efficiency is learned, | decided that I could not make any early conclusions about

which learning theory would apply the best to learning efficiency.
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Workplace learning theories are commonly organized into three categories: (1)
cognitive theories, (2) socio-cultural theories, and (3) emergent theories (Hager, 2011).
In this section | will review all three categories and highlight a few specific theories
that were of particular interest when considering efficiency.

Cognitive Theories of Workplace Learning

Cognitive theories of workplace learning are primarily grounded in the
acquisition metaphor of learning (Hager, 2011). Sfard’s (1998) acquisition metaphor
refers to learning as acquiring an object. The individual ‘possesses’ knowledge, and
learning occurs in the individual’s mind. Learning is independent of context. Arguably,
no workplace learning theory strictly adheres to the acquisition of metaphor of
learning. The name ‘workplace learning’ automatically implies that learning relies on
being situated in or participating in the workplace. Despite this, Hager (2011)
contends that cognitive theories align best with the acquisition metaphor because they
emphasize the individual, mental aspects of workplace performance, with limited
mention of the role of social interactions in learning.

An example of a cognitive theory of workplace learning would be Dreyfus and
Dreyfus’ (1986) model of skill acquisition. The model proposes that learners progress
through five stages of skill development, from novice to expert, with novices relying
on rules and guidelines, and experts operating with deep, intuitive understanding and
pattern recognition. The Dreyfus model of learning was of interest to me for studying
how internal medicine residents learn efficiency because efficiency is not formally
taught, and the Dreyfus model emphasizes the development of skills informally

through experiences where learning is not the main objective (Hager, 2011).
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Although not tightly associated with workplace learning, some other cognitive
theories that | explored prior to starting the study were the concept of self-regulated
learning and Kolb’s (1984) experiential learning framework. Self-regulated learning
theory posits that learners actively monitor, regulate, and control their cognitive
processes to achieve learning goals (Zimmerman, 2002). This learning theory piqued
my interest because my personal experience with learning efficiency often involved
self-motivated and goal-directed efforts. However, | also recognized the diversity in
learning approaches and was eager to understand how others experience and achieve
learning efficiency in varied ways.

Kolb’s (1984) experiential learning theory appealed to me because it
highlighted the concept that everyone has different learning style preferences. Kolb
proposed that learning involves cycling through four key stages: concrete experience,
reflective observation, abstract conceptualization, and active experimentation.
Although learners must progress through all four stages in order to learn, learners fall
into four different learning styles depending on how they process and perceive
information: converging (thinking and doing), diverging (feeling and watching),
assimilating (thinking and watching), and accommodating (feeling and doing).

All of the learning theories discussed above involve learning taking place
within an individuals’ mind. Although the skills being learned are situated in the
workplace, the cognitive theories focus mostly on the rational rather than the social
aspects of workplace performance (Hager, 2011).

Socio-cultural Theories of Workplace Learning
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Conversely, socio-cultural theories, influenced by work in sociology and social
anthropology, emphasize that learning is dependent on social, organizational, and
cultural context. These theories are deeply rooted in the participation metaphor of
learning, which views learning as “a process of becoming a member of a certain
community” (Sfard, 1998, p. 6).

An example of a socio-cultural learning theory relevant to workplace learning
is Lave and Wenger’s (1991) communities of practice. This theory proposes that
learning is a communal and participatory process where newcomers start as peripheral
participants and gradually gain deeper expertise by observing and interacting with
more experienced members. This theory was of interest to me for my project because
of its focus on the concept of learners becoming members of a community and
learning the cultural norms of a particular group. In their ethnography, Szymczak &
Bosk (2012) discovered that efficiency is not just a cognitive skill but also an
important cultural value. Therefore, it was important to look at learning theories that
incorporated the concept of adopting a new culture.

Hybrid Cognitive and Socio-cultural Workplace Learning Theories

Ultimately, Anna Sfard (1998) herself advocates that we need both the
acquisition metaphor and the participation metaphor to explain the phenomenon of
learning. One workplace learning model that attempts to use aspects of both cognitive
theories and socio-cultural theories is Eraut’s (2000) informal workplace learning
model. In this model, Eraut and Hirsh (2010) argue that the Dreyfus (1986) skill

model of progression continues to have merit despite its individualism. However,
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Eraut (2000) also emphasizes the existence of social knowledge and the situated or
context-dependent nature of workplace learning.

Eraut’s theory is also of interest because he is the only workplace learning
theorist that mentions speed and productivity, both of which are relevant to efficiency.
He explains that procedures which might “have begun as explicit procedural
knowledge [...] become automised and increasingly tacit through repetition, with
concomitant increases in speed and productivity” (p. 127) as learners progress from
novice to expert. However, although he discusses the importance of social knowledge
and social context elsewhere in his work, his discussion of speed and productivity are
specifically discussed solely in the context of individual cognitive processes.
Emergent Learning Theories

There is a new, third metaphor of learning that is starting to gain traction. This
third metaphor does not yet have a name but has been referred to as “engagement,
(re)construction, emergence, or becoming” and involves a temporal dimension to
workplace learning (Hager, p. 27). These theories emphasize the unplanned nature of
learning. In this framework of learning, it is impossible to know what exactly is being
learned before it is learned. Individuals or teams might naturally develop new ways of
working and learning without specific directives. This allows individuals and teams to
adapt appropriately to constantly changing conditions and contexts. Examples of this
type of theory are actor network theory, Engestrém’s expansive learning theory, and
complexity theory.

Complexity theory, originating from the natural sciences, emphasizes self-

organization, feedback, and adaptation within systems. Rather than focusing on top-
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down control, complexity theory highlights that learning is “a joint voyage of
exploration” between learners and teachers, “not simply of recycling given knowledge”
(Morrison, 2008, p. 26). Learning evolves, and learning outcomes are unpredictable
(Osberg & Biesta, 2007).

These emergent theories were of interest to my project because of the elusive
nature of defining efficiency. Perhaps there are no specific objectives to find when it
comes to efficiency because of the emergent learning nature of this skill.
Preliminary Conclusions Regarding Workplace Learning Theories

Therefore, | looked at a range of workplace learning theories as sensitizing
concepts prior to starting my study, but did not feel committed to a single theory prior
to data collection and analysis. Due to lack of prior research on the subject, | was still
unsure whether learning efficiency was mostly a cognitive process similar to in
Dreyfus and Eraut’s theories of learning, or whether it would be a mostly socio-
cultural or even emergent learning process, or some combination of the three.

1.7 Research Aims

The purpose of this study is to understand how internal medical trainees learn
efficiency in routine clinical settings in order to identify practical ways to promote
efficiency in all junior doctors. With a deeper understanding of how efficiency is
learned, ultimately strategies aimed at fostering the development of efficiency and
averting remediation could be developed.

1.8 Research Questions
The first research question of this study is: “What constitutes efficiency in the

context of internal medicine residency (i.e. what exactly is being learned)?” The
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second research question of this study is: “How do internal medicine residents learn to
be efficient in clinical practice?”
1.9 Study Significance

This study investigates a critical yet underexplored aspect of internal medicine
residency training: how residents become efficient in their clinical practice. While
existing literature has predominantly focused on remediation strategies for inefficient
residents, there is a noticeable absence of proactive approaches to promote efficiency
among residents at large. This research aims to fill this gap by eliciting insights
directly from current residents on how they have learned efficiency during their
training. By shifting the focus from remediation to proactive learning strategies, this
study seeks to uncover practical recommendations that can be integrated into internal
medicine residency programs to enhance efficiency as a core competency. The
findings are expected to contribute significantly to resident education by not only
improving patient care outcomes but also by promoting resident well-being and job
satisfaction through better workload management and reduced burnout. Moreover, the
study's implications extend beyond internal medicine, potentially influencing
residency training practices across various specialties, thereby addressing a critical
need in medical education.

In addition to addressing a practical knowledge gap, this study also confronts a
significant theoretical gap. Despite the importance of efficiency in clinical practice,
there is no existing research on how this skill is learned through the lens of learning
theories. By applying learning theories to the study of efficiency in medicine, we can

deepen our understanding of the cognitive, sociocultural, and emergent learning
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processes involved. Ultimately, bridging this theoretical gap will enhance our ability
to design and implement effective training programs that foster efficiency to benefit
both residents and the broader medical community.

1.10 Overview of the Dissertation

In Chapter 2, “Methodology”, I describe the research paradigms, data
collection methods and analytic technique used to answer my research questions.

In Chapter 3, “Results”, I present and interpret my research findings.

In Chapter 4, “Discussion”, I compare my results to previous literature and
explore the implications of my findings. | also provide practical recommendations to
promote efficiency based on my results and propose directions for future research.

In Chapter 5, “Conclusion”, I summarize my objectives, my findings, and their

implications.
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Chapter 2: Methodology
2.1 Research Methodology

Rather than first choosing a research method and then attempting to generate a
research question to fit a particular methodology, this study adopted White’s (2017)
question-led approach to research. Pring (2015), Oancea (2015), and White (2017)
caution against being overly prescriptive or rigid when adopting paradigms,
philosophical assumptions, and methodologies, and encourage using one’s research
question to guide practical choices in research.

My research questions deal with the meaning of efficiency in medical training
and how internal medicine residents learn efficiency in clinical training. What
constitutes efficiency and whether efficiency has been adequately learned are both
subjective matters. For instance, we know exactly how residents spend their day from
time-and-motion studies, but we still cannot make a judgment on whether the current
time allocations are the optimally efficient use of time (Chaiyachati et al., 2019). Even
if we knew the optimal time allocation for one given context, this would probably be
different from hospital to hospital or even from person to person. Therefore, to answer
my research question, | required a qualitative, interpretivist paradigm. As opposed to
positivism, which deals with the systematic study of what is factual and open to
observation, interpretivism deals with understanding people’s intentions and
interpretations of their actions (Pring, 2015). Efficiency is a quality that cannot be
easily quantified or observed, making it more amenable to interpretivist research.

Callender (2008) asserts that studying efficiency qualitatively is a forced choice
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because of the diversity and complexity of the topic of efficiency precludes the use of
quantitative research.

My underlying philosophical assumptions align with the interpretivist
framework needed to answer my research question. My epistemological stance is that
knowledge of learning efficiency is constructed by the combined perspectives of the
researcher and participants. My axiological stance is that research is value-laden, and
that subjectivity should be embraced so that researchers can reveal insights about
efficiency that go beyond what can be quantified (Creswell & Poth, 2016). My
methodological stance is that my research requires inductive logic, the topic must be
studied within its context, and | make use of an emerging design.

Because my research question required an interpretivist approach, my data
collection process involved semi-structured interviews and | employed reflexive
thematic analysis. Using reflexive thematic analysis allowed for an inductive analysis
with theoretical flexibility to identify patterns across data.

2.2 Reflexivity

Interpretivist research is reflexive, meaning that researchers critically reflect on
their biases, assumptions, and interpretations. They must be aware of the experiences
that influence their judgments and interpretations. | recognize that as a researcher, my
values and previous experiences play a significant role in the construction of
knowledge. | bring an insider perspective as a former internal medicine resident and a
current attending physician on internal medicine CTU. | also have a strong interest in
medical education. Due to my experiences and interests, one of my values is learner-

centeredness. | carry the assumption that the perspectives of learners must be
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understood and incorporated into training programs to improve learning experiences.
To maintain reflexivity throughout the study, | wrote analytic memaos to reflect on my
research and to document my reactions throughout the research process (Appendix A).
2.3 Methodological Strengths and Limitations

Interpretivist research is inductive, subjective, context-dependent, and allows
for flexibility in research methods. It also allows for thick description or rich
understanding of a study group. These qualities make it well-suited to answer my
research questions. However, these same strengths of interpretive research could also
be seen as limitations.

Interpretivist research is subjective so it relies on the perspective of the
researcher to interpret the findings. This can make the research difficult to replicate or
cause others who are more accustomed to a positivist paradigm to question its validity.
The research often focuses on in-depth study of small sample sizes in a specific
context, all of which can limit the generalizability of the findings. Despite these
limitations, interpretivist research is ideal for exploring complex social realities that
cannot be illustrated through more positivist methodologies.

2.4 Participant Selection and Recruitment

Participants were recruited using purposive sampling (Braun & Clarke, 2013).
First- and second-year internal medicine residents at a single Canadian university
(henceforth referred to as University X) were invited to participate in the study. This
specific sample group was selected because first- and second-year internal medicine
residents are early in their training and are likely experiencing a time of rapid growth

in their efficiency skills. Furthermore, previous research on efficiency in medicine has
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centred on this learning group (Szymczak & Bosk, 2012; Warburton et al., 2023),
providing a valuable foundation to build upon.

The University X internal medicine program was specifically chosen as the
research setting because it is a high-volume training program where efficiency was
likely to be deeply relevant. The University X internal medicine program is one of the
three largest internal medicine programs in Canada (Canadian Resident Matching
System [CaRMS], 2023). Most of the teaching hospitals affiliated with University X
are also quaternary care centres. Thus, the internal medicine residents provide service
not only to the city’s metropolitan area but also to the sickest patients from all over the
province as well as neighbouring provinces and territories. University X’s internal
medicine program is also unique in that residents are not assigned to one base hospital
for their entire training. Instead, they rotate from one hospital to another depending on
the month. Therefore, they must become accustomed to working in a variety of
clinical contexts with different electronic medical records and cultural practices. In
first year, all the placements occur at one of three hospitals. By second year internal
medicine, placements can occur at almost any hospital in the province. Therefore,
studying internal medicine residents in the University X program was a unique
opportunity to explore how efficiency is learned in a variety of different hospital
settings.

It was estimated that the ideal study sample to achieve saturation would
involve 8-10 study participants based on other interview-based studies of similar scope
(Braun & Clarke, 2013). Participants were recruited via an email sent to first- and

second-year internal medicine residents at University X by an administrator from the
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University X Residency Training Committee (Appendix B). The participant
information sheet was also sent electronically as part of the recruitment email
(Appendix C). Participants were offered a $10.00 CAD Starbucks gift card funded by
me to thank them for their contribution to the research study. Interested respondents
were asked to email me at my secure Oxford email address for further instructions on
how to participate.
2.5 Data Collection

Data were collected via semi-structured individual interviews with residents.
Individual interviews allowed for a deeper exploration and discussion of what could
be a highly personal and sensitive topic for interviewees. The interviews' semi-
structured nature allowed me to discuss issues important to the participants that | had
not anticipated and remain open-minded throughout the research process. An
interview guide was created with questions organized into categories to make the
interviews run more smoothly (Appendix D). The categories were ‘biographical
questions’, ‘questions about the definition of efficiency’, ‘questions about efficiency
as a value’, ‘questions about learning efficiency as an individual’, and ‘questions
about learning efficiency as a team’. Some minor adjustments were made to the guide
throughout the study to reflect issues that were commonly arising during the
unstructured parts of previous interviews. | was the sole interviewer so that | could be
fully immersed in the data and be able to compare the findings from one interview to
the next.

Interested respondents were sent an electronic copy of the participant

information sheet and consent form (Appendix E) to sign before the interview. Verbal
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consent was also obtained at the beginning of each interview. Interviews were
conducted online over Microsoft Teams. To build rapport with the interviewees, video
was used during the interview instead of audio alone. Interviews lasted approximately
30-45 minutes. Recordings were obtained as video recordings directly from Microsoft
Teams and automatically stored on the secure University of Oxford servers. A
transcript from the video recordings was generated directly from the Microsoft Teams
software and these transcripts were also automatically stored on secure University of
Oxford servers. | then edited the transcripts for accuracy against the video recordings
and de-identified the transcripts. The anonymized transcripts were then stored on the
University of Oxford Nexus365 OneDrive for business along with all other project-
related files. Consent forms, scratch notes, and de-identified interview transcripts will
be kept on the University of Oxford secure servers for at least five years after
publication after which supervisor Dr. [REDACTED] will delete them.
2.6 Data Analysis

Data were analyzed using Braun and Clarke’s (2006) technique of reflexive
thematic analysis and followed the six-step process of familiarization, coding,
generating themes, reviewing themes, defining and naming themes, and then writing
up.
Familiarization

| personally copy-edited and anonymized each interview transcript that had
been generated via Microsoft Teams, re-watching the video footage of each interview
not only to ensure accuracy of the transcript but also to ensure that | was deeply

familiar with the data.
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Coding

To help with the organization of data and the coding process, | uploaded the
edited and anonymized transcripts to NVivo (Version 14; Lumivero, 2023), a
computer-assisted qualitative data analysis software (CAQDAS) package. Coding was
inductive. | used first-cycle coding methods developed by Saldafia (2021), making use
of a substantial number of in-vivo codes which I would then nest into parent codes
using my own wording (Appendix F). I also experimented with process coding,
metaphor coding, and emotion coding to extract more meaning from the data. | also
wrote analytic memos that | was able to link to my codes using the NVivo software.
My first cycle of coding was in sequence from transcript P1 to P9. After the first cycle,
| used the process recommended by Braun and Clarke (2021) and did | second cycle of
coding starting from transcript P5 to P9 and then from P4 back to P1. The NVivo file
was saved on the secure University of Oxford servers to protect the data.
Generating Themes

To generate themes, | reviewed my codes and clustered the ones | felt were
related to each other into larger categories, sometimes returning to the coding process
temporarily if a new idea was emerging (Appendix G). | followed Braun and Clarke’s
(2021) recommendation not to focus solely on finding direct answers to research
questions, but instead to explore patterns related to the research topic freely so as not
to limit the flow of ideas.
Reviewing Themes

Approximately seven candidate themes were generated (Appendix H). Upon

review, it became clear that some of these themes overlapped and could be collapsed
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into one another to create more robust themes. In other cases, as the analysis
progressed, certain ideas were crystallized further, leading to the emergence of a new
theme. This iterative process of refining and consolidating themes ultimately resulted
in three well-defined themes for each research question.

2.7 Ethical Considerations

Ethics approval was obtained by the University of Oxford Education
Departmental Research Ethics Committee on November 11, 2023 (approval number
EDUC_C1A 23 286, Appendix I). The research was also approved by the Internal
Medicine Residency Training Committee at University X (Appendix J). Permission to
conduct the research was also obtained from the University X Behavioural Research
Board, but a formal ethics application was waived as the research was not being
conducted under the auspices of University X (Appendix K).

Participation was voluntary based on informed consent, and participants were
free to withdraw from the study anytime until August 19, 2024. Participants were
reassured that resident assessment would be in no way affected by participation in the
study.

The identity of the participants was kept anonymous by assigning participants
a unique participant identification number rather than the participant’s name. Data
from interviews was analysed based on anonymous interview transcripts. Strict
confidentiality was maintained. Any quotations used for illustrative purposes did not
contain any information that could identify the participant or a specific situation.

The research did not directly involve sensitive topics and presented minimal

psychological risk to the participants. However, it was conceivable that the interview
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might remind participants of some prior stressful work experiences, which might
cause some mild emotional discomfort for participants. Participants were advised prior
to providing consent to the interview that they might be reminded of some stressful
experiences and that they could choose not to answer questions that made them feel
uncomfortable or withdraw their participation from the interview at any time with no

consequences.
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Chapter 3: Results

3.1 Study Sample

Ten respondents expressed interest in participating in the study. One
respondent never replied to an email request to schedule an interview and was
therefore excluded from the study, resulting in the final study sample size of 9
participants. Shown in Table 2, the participant group was balanced in terms of gender,
with 4 males and 5 females out of a total of 9, and no participants identifying outside
these categories. The age distribution was as follows: 7 out of 9 participants were aged
25-30 years old, and the remaining 2 participants were aged 30-35 years old. This age
distribution was consistent with the participants’ training level. There was a
representative mix of Year 1 and Year 2 participants (3 vs. 6 out of 9 participants).
There was a disproportionate number of East Asian residents in the study (5 out of 9
participants) compared to White participants (1 out of 9 participants), but this is not
unexpected for a study conducted at University X, which is situated in the city with
the largest East Asian representation outside of Asia and where greater than 25% of
the city’s population is East Asian (Statistics Canada, 2023). The ethnic composition
of the internal medicine classes at University X are not documented but the proportion
of East Asians in internal medicine likely either meets or exceeds 25%. Research
shows that East Asians tend to be over-represented in medicine in Canada whereas
Blacks and Aboriginals tend to be under-represented (Dhalla et al., 2002). Finally,
there was a balanced mix of residents who had prior clinical experience at University
X during medical school versus no prior training at University X prior to starting

residency (4 vs. 5 out of 9 participants).
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Table 2

Demographic profile of study participants.

Participant ~ Gender Age Year of Ethnicity Medical

number Residency School
Training

1 Male 25-30 2 East Asian  Other

2 Female 25-30 2 South Asian University X

3 Female 25-30 2 East Asian  Other

4 Male 25-30 2 White Other

5 Female 25-30 1 West Asian  University X

6 Female 30-35 2 East Asian  Other

7 Female 25-30 2 East Asian  University X

8 Male 25-30 1 East Asian  University X

9 Male 30-35 1 Arab Other

3.2 Research Question 1: What is Efficiency?

The first research question was, “What constitutes efficiency in the context of
internal medicine residency?” When participants were asked to define efficiency in
their own words, most alluded to the individual and cognitive aspects of efficiency.
Most described efficiency as being able to see an assigned number of patients within a
given timeframe. For example, Participant 9 defined efficiency as “being able to see
all your patients in a timely fashion and allocating to each case the amount of time
needed”. Although this definition captured a significant component of efficiency, there
were some other aspects of efficiency that emerged from the interviews such as
effective team management that were not encompassed by this definition. All the
participants also mentioned that their main motivation to increase their efficiency was
to provide better patient care or ensure patient safety, which they sometimes excluded
from their verbatim definitions of efficiency. Ultimately, efficiency in the context of
internal medicine residency was seen as taking deliberate actions to advance patient
care within a specialized role. Efficiency encompassed both cognitive and social

aspects, each critical to the overall functioning and effectiveness of medical practice.
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Efficiency was also an important cultural value that residents used to assess each
other’s character.
Cognitive Aspects

The cognitive aspects of efficiency involved using medical knowledge and
mental organization to optimize patient care. This included the ability to quickly and
accurately diagnose conditions, formulate treatment plans, and anticipate potential
complications. Effective mental organization allowed residents to prioritize tasks,
manage time effectively, and integrate new information rapidly. Participant 6
explained, “there’s certain lists of things that you want to do [...] and then it’s really
my ability to go through these patients or these tasks systematically”. These skills
were essential for handling the complex and often unpredictable nature of internal
medicine.

An efficient resident was characterized by their ability to quickly assess and
prioritize the most critical aspects of patient care. The efficient resident was “able to
distinguish sick versus not sick” (Participant 4). Efficient residents “[thought] about
what questions are most relevant to [the] patient’s condition”. They prioritized the
issues that “could really affect the patient in the next couple of days or next couple of
hours” (Participant 9). They “recognize[d] that the small day-to-day issues that we
know are in the back of our heads don’t need to have so much time spent on them on a
daily basis” (Participant 2).

In addition to prioritizing patients and their issues, residents became efficient
by determining an organizational workflow that suited them best. Participant 1 stated

that “doing one [patient] at a time, going back to the computer, writing a note, then



39

going in to see the next patient [is] a lot less efficient”. Participant 1 preferred to see
all his patients first and then write all the notes at the end. Participant 8 noted, “other
people will just wait until they’ve seen everyone and write their notes after, but I find
it hard for me to keep all the issues in my head” for so many patients. Therefore, he
described seeing clusters of two or three patients at a time. He explained, “I’ll prep
two or three notes first [then] see the three patients back-to-back, [then] populate [my
notes with] any changes.” Thus, the exact optimal workflow varied from person to
person, but most agreed that taking too many trips back and forth from the chart to the
patient was inefficient. The optimal workflow also differed depending on the work site:
A workflow that I’ve built that I think works got challenged because | went to
[Hospital B] for my last CTU block where there’s still paper charts and my
entire flow was disrupted because I don’t have my dual screens with [the
hospital electronic medical record] on one side, [the provincial electronic
medical record] on the other side typing away as I’m reading things.
(Participant 5)
Therefore, one major aspect of efficiency was being able to adapt to new situations
and quickly formulate new workflows that functioned well in a new work
environment.
Social Aspects
Efficiency also had significant social dimensions, including the management of
patient encounters and interactions with other healthcare professionals, such as nurses
and fellow physicians. Efficient residents demonstrated strong communication skills,
ensuring clear and concise exchanges of information that facilitate timely and effective
patient care. This included managing social interactions such as interruptions from

nurses and inspiring confidence that you would address their concerns in priority

sequence. For example, Participant 3 commented, “Knowing when to say, ‘I’m so
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sorry, my favourite nurse. Let’s do this for now and then I’1l address this later after I
finish this task.” Similarly, residents had to find ways to maintain therapeutic
relationships with their patients without causing the care of other patients to suffer.
Participant 7 noted that her main struggle with efficiency was managing the length of
patient interactions. Although a good therapeutic relationship is important for patient
wellbeing, residents had to learn how to interact with patients in such a way that the
patients felt supported, but not spend so much time with one patient that there was not
enough time to fulfil the care needs of all the patients.

Further, there was a professional aspect to efficiency, which involved a
concern for the overall functioning of the care team. Being efficient was closely linked
with being considered “nice” or “good” (Participant 3). Participant 8 emphasized the
importance of working with “someone who I can rely on or I enjoy working with”.
Consequently, efficiency emerged as a significant professional and cultural value in
residency. Beyond managing one’s own workload, concern for the care team included
delegating tasks effectively, providing pointers or assistance to more junior members
of the team as needed, and ensuring that the team's collective efforts were focused on
patient care objectives. Participant 6 described how she would “pull [students] aside to
[...] show them [her] workflow [...] to get things going a little bit faster.” Participant 7
regarded effective team guidance to be one of the most crucial traits of a successful
medical resident. Overall, efficiency in residency was not only about individual
performance but also about fostering a supportive team environment.

Another professional aspect of efficiency was maintaining team morale.

Participant 2 noted that ““it’s not just one thing” that causes inefficiency, and “one of



41

the things [is] burnout”. Thus, she mentioned that she is “trying to make the team
more fun” to help sustain its efficiency. Participant 4 echoed this sentiment, stating,
“When you have people that are upbeat and positive [...] it just makes things flow so
much smoother and makes the wards so much lighter and more pleasant™. Likewise,
team efficiency itself can also boost team morale. Participant 3 said, “I feel like we all
love it when we have an early day. Everyone cheers and goes, ‘“Wow, good job, team!’
And you don’t want to be the rate limiting step to that early day or that happy team
morale.” Therefore, a positive attitude can boost team efficiency, and in turn, high
team efficiency can further elevate the team’s spirit.
Contextual Variability

While the manifestation of efficiency could vary across different medical
contexts, the overarching goal remained the same: to advance patient care within one’s
specialized skill set. For instance, assisting patients to the washroom or getting
patients blankets was considered a kind gesture that could be done sometimes if time
and ability allowed, but it was not an efficient use of specialized medical training. The
same applied to different clinical rotations. On general medicine rotations, there was
often a greater emphasis on detailed information gathering to provide comprehensive
care. Conversely, in specialty medicine, information gathering tended to be more
targeted, focusing on specific areas relevant to the specialty. For example, it would not
be efficient for a resident on a gastroenterology rotation to be conducting neurological
examinations when the question that gastroenterology had been specifically asked to
deal with for the patient was an intestinal bleed. Thus, the aim was to enhance patient

outcomes through purposeful actions. Different residents might find some contexts
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easier than others. Participants 6 and 9 found subspecialty rotations more difficult.
Participant 6 said, “I was doing a CTU level of detail of consults when really this is a
consultation for cardiology, for example.” Similarly, Participant 9 said:

With subspecialties, I’ve had a bit of trouble. It’s difficult to initially get into

the framework of what they want to hear and what they don’t want to hear. As

an internist, you kind of think at least most things are kind of relevant.
On the other hand, Participant 1 found it easier to be efficient in subspecialty medicine
rotations compared to general medicine rotations because less detailed information
gathering is required.

Similarly, patient load influenced how efficiency was practiced. A lighter
patient load allowed for more time to delve into patient details, enabling a more
thorough exploration of each case. Participant 1 said:

If you’re having one patient, then sure, just take 2 hours, whatever, take as

much time as you want to get the best assessment, [...] [ won’t say that you’re

being inefficient. You have the time, so why not use it?
However, even in such scenarios, prioritization of tasks based on the acuity of patient
needs remained crucial. This ensured that the most urgent cases and patient issues
received immediate attention while still maintaining a high standard of care for all
patients.

Collectively, the results indicated that efficiency in internal medicine residency
was characterized by a combination of cognitive and social competencies aimed at
maximizing the use of one’s expertise to advance patient care. Through the application
of medical knowledge, effective communication, and teamwork, the essence of

efficiency lay in its ability to select interventions that would have the greatest impact

on patient wellbeing.
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3.3 Research Question 2: How is Efficiency Learned?

The second research question was, “How do internal medicine residents learn
to be efficient in clinical practice?” Not all participants learned efficiency the same
way; the process was somewhat heterogeneous. Some participants experienced
efficiency learning more passively, while for others, it was a deliberate effort. For
example, Participant 2 described the process as “more subconscious,” and Participant
4 noted, “I don’t think I ever set specific goals” for learning efficiency. In contrast,
Participant 3 asserted, “I did try to be intentional about it”, and Participant 6 explicitly
told her academic coach, “I want to be more efficient; this is my learning objective”.
Despite these differences, three common themes emerged from the interviews with
respect to how residents learn efficiency. First, learning efficiency requires the
development of other-centeredness. Second, efficiency is gained through experience.
Third, effective feedback accelerates the learning process. In this section, 1 will
systematically present these three themes.

Becoming Efficient Requires Development of Other-Centeredness

As medical trainees progress from medical students to senior residents, there is
a gradual transition from an individual mindset to a group mindset. An outward
perspective allows for residents (1) to become aware of the value of efficiency and
embrace it as part of their identity and (2) helps them become more efficient.

Medical Student Role. Medical students often begin their training with an
inward focus. They are primarily concerned with their own learning and how they are
perceived by others. This more self-centered perspective is common as they navigate

the early stages of their medical education, seeking validation and reassurance. As a
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result of trying to impress their attendings, they tend to spend time on gathering
information and performing tasks that are less relevant to patient care and team
workflow. Participant 1 observed, “The medical students are like: ‘I’'m worried [...] if I
don’t include all these things on my differential, the staff will be unhappy with me”.
Participant 4 echoed this sentiment, stating “as a med student, you just kind of do it
using the shotgun approach. You’re asking every question in the book, even if it’s
unrelated to the presenting complaint”.
Medical students are often focused on a set of personal objectives related to
career advancement and gaining knowledge. Here is Participant 3:
My goal [as a medical student] was to perform the absolute best and to get a
reference letter and to try to learn as much as I can, and that often means that |
needed to get the most amount of information, even things that are slightly
irrelevant. But for me [at that point in my training], the benefits of doing things
better and slower outweighed the risks of being efficient and potentially
missing something.
There is little to no cultural expectation for medical students to be efficient. Medical
students are generally considered to be performing well if they do not create too much
extra work for other members of the team. Generally, it is expected for more senior
team members to help the medical students with their tasks. Participant 5 said, “If med
students are still there [at the end of the day] I’'m going to go help them out”. In fact, if
a medical student is more efficient than more senior members of the care team, it can
be a source of embarrassment. Participant 3 recalled:
I remember distinctly | was doing weekend rounds once and it was just me and
a med student for our team, and we ended up taking on equal numbers of
patients. [...] And that student finished before me, and she offered to help me,

which is very kind of her. [...] But it was really embarrassing for me because |
was a junior resident at that point.
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Therefore, expectations for performance and the relative value placed on efficiency
changes as learners progress through their training.

Junior Resident Role. As learners transition to junior residency, roles shift. In
this stage of training, residents are suddenly expected to be more independent and
responsible. Participant 1 said, “I actually found the transition from medical student to
junior [resident] was more difficult just because you have a lot more responsibility just
shoved on you [...] and you’re kind of on your own.” Most participants noted that first
year residency was the stage of greatest development in terms of
efficiency. Participant 6 noted, “I think efficiency is always at the forefront of my
mind, but it’s probably something I thought about more as a first-year resident as
something that [ needed to work to achieve”.

Junior residents have a clearer work identity compared to in medical school,
and a heightened awareness of actions that directly improve patient care and
contribute to the team's overall success. It was common for participants to refer to
Jjunior residents as the team’s “workhorses” during the interviews (Participant 3,
Participant 4). The junior residency stage is marked by a growing sense of
responsibility and a shift towards a more action-oriented approach that prioritizes the
immediate needs of patients. Participant 3 stated:

One day | decided to stop and step back and think, wait a second, you should

be doing A, B, and C because you’re afraid of putting the patient in danger, [...]

not because of whether you look good or not in front of your seniors and

attending. | think adjusting that mindset and [...] focusing on what’s truly
affecting patient safety, that really changed my perspective.
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As a result of this shift in focus, junior residents are more efficient because their
purpose and their actions are focused on the main priority of medicine, which is to
provide excellent patient care.

In addition to feeling increased responsibility toward patients, the junior
residency stage is marked by a shift towards feeling increased responsibility towards
the care team. There is less focus on personal objectives and more focus on one’s role
within the team. Due to this shift in identity, residents develop an awareness of the
social value of efficiency. Participant 3 noted:

I began to realize that on a team you were like the workhorse and so efficiency

is a necessity. It's no longer just a cherry on top on top of your clinical skills.

[Efficiency is part of] your professionalism, it's become part of what makes

you a good team member because you could be the limiting step to the team

going home, right. And so that becomes part of your role on the team and who
you are.
Participant 3 further highlighted the importance of efficiency as a cultural value that
affects how individuals are perceived in a collaborative environment:

And, you know, people associate having good days with being with good

people. If they get to go home early on your block, then they think, ‘Wow,

she's so nice.” Even though you know personality-wise, | was like the same
person this whole time, but people associate good experiences with good skills.

And so, | began to realize efficiency was important because | wanted to be that
happy team member that was associated with good experiences.

Interestingly, despite Participant 3’s belief that she was “the same person this whole
time”, her recognition of efficiency as a professional value was a significant
transformation. Her mindset shifted from inward-focused to outward-facing. By
striving to be efficient, she conveyed her respect for her teammates’ well-being and

established her role as a key contributor to the team’s overall success. Thus,
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recognizing efficiency as a cultural value motivates trainees to further improve their
efficiency. Becoming efficient also increases one’s social standing within the team.

Senior Resident Role. Senior residents demonstrate a further evolved
perspective. Their focus extends beyond their own efficiency to encompass the
efficiency of the entire team. Participant 1 explained, “As a senior it’s more looking at
other people’s efficiencies and seeing what you can do to help them, whereas as a
junior, it’s really focusing on being efficient yourself.” This advanced stage of other-
centeredness reflects a deepened understanding of a resident's role within the medical
team, highlighting their ability to delegate, support, and optimize the collective
workflow. In terms of language used by the participants, there was a lot more use of
the word “we” rather than “I” when residents discussed their efficiency as a senior
resident. For example, Participant 2 said, “If we’re not meeting those targets, then it
just doesn’t feel great”. Therefore, the success of senior residents is increasingly tied
to the efficiency of the team as a whole, underscoring their responsibility to ensure
that the group’s overall performance is optimized.
Efficiency is Learned Through Experience

Cognitive Experiences. All participants in the study stressed the importance
of repetition in learning the cognitive aspects of efficiency. Repeated exposure to
similar tasks and clinical scenarios allows residents to refine their skills and streamline
their workflows. Through continuous practice, residents develop intuitive problem-
solving abilities which contribute significantly to their efficiency. Most participants
mentioned that they have mental or physical checklists that only develop after seeing

something more than once. Participant 1 explained:
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I think the main thing for taking less time to actually do the work itself is
mostly repetition. Just seeing things over and over, like if | see a certain case
like heart failure, I’ve seen it so many times I kind of already have a system in
my mind. [...] I know exactly what | want to check for already.
Similarly, Participant 5 said, “I just have a list of things that | need to check on a daily
basis that’s through I think just practice, like OK I need to check their creatinine.”

Social Experiences. It can be difficult for residents to spend time with each
other due to the busy workload. However, it is important for teammates to know each
other well to maximize the team’s efficiency. Participant 2 commented, “The first
week is always chaotic and it’s the least efficient week because we’re getting used to
all the different residents and their strengths.” Social interactions on the team are also
important to enable residents to learn efficiency from each other.

Role Modelling. Residents often found themselves so busy with their workload
that they did not have much time to interact with or observe other team members
during their workday. Participant 5 stated, “I don’t think I had much of a chance [to
observe what others were doing].” Participant 1 explained, “If they’re already
struggling to handle their patient load, then how are they going to have time to also
watch somebody else?” However, when residents took special measures to arrange
shadowing experiences for themselves, they find it very useful. Participant 2 wanted to
improve her efficiency in cardiology and so she made a special effort to “role model
the [second-year residents] in terms of how they do their consults and how their
workflow works” and felt that this helped her improve quickly. Participant 7 also
requested help with improving her efficiency and as a result she was assigned to

shadow a more experienced senior resident for a call shift. She found it useful to

watch someone more experienced performing her work duties to learn how to triage
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efficiently and manage patient interactions. Similarly, Participant 5 specifically asked
to shadow her senior resident last block to see how they assess suitability for intensive
care unit transfers before starting senior residency and also found it helpful. Therefore,
taking time to watch and interact with more experienced team members is valuable for
learning efficiency, but opportunities to do so are limited in the current Canadian
residency environment.

Blurring of the Lines Between Learner and Teacher. In the complex
environment of medical residency, the traditional boundaries between learner and
teacher often blur during social interactions, leading to a reciprocal learning process
that benefits both junior and senior residents. The role of junior residents is to develop
their efficiency, focusing on refining their clinical skills and time management. On the
other hand, senior residents are tasked with not only maintaining their own efficiency
but also improving the efficiency of the entire team. Through continuous dialogue,
junior residents gain insights into more effective practices, while senior residents
refine their leadership and team management skills. This dynamic interaction fosters
an environment where both parties learn from each other, leading to the emergence of
new strategies. For example, Participant 2 described a situation where, after discussing
efficiency challenges with a junior resident who struggled with paper charts, they
devised an innovative solution: the junior resident could dictate daily progress notes
into a Word document. This approach improved the junior resident’s efficiency and
highlighted the importance of adapting team strategies to its members’ needs.
Additionally, this dialogue prompted the senior resident to consider ways to enhance

the team's work environment, realizing the value of making the team experience more
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enjoyable. Thus, the process of teaching and learning efficiency in residency is a
collaborative effort, where both junior and senior residents contribute to as well as
benefit from the exchange of ideas and practices.

Life Experiences. Life experiences outside of clinical training also play a
significant role in developing efficiency. Interestingly, these valuable learning
experiences were not necessarily related to previous work experiences. Participant 7
previously worked at a different job that required her to be efficient but felt that it did
not translate to her being an efficient senior resident. Instead, the experiences outside
of residency that translated well to medical training took place completely outside of
work. Some life experiences assisted with some of the more cognitive aspects of
efficiency. Participant 9 noted a similarity between grocery shopping and efficiency in
medical residency. He said, “Say grocery shopping, I’'m very efficient. I have a list. |
know exactly where I’'m going. There, there, there. I’'m going to go out now.” Other
life experiences provided a broader perspective and a diverse skill set that enhanced
residents’ ability to navigate the social complexities of residency. Participant § said:

Coming from a background of sports that’s very important to me to make sure

that teamwork carries through and that I’'m keeping up my end of the bargain

by working hard and trying to see all my patients such that it won’t fall on my
colleagues or peers.

Through experience with sports, Participant 8 already achieved much of the required
personal development and ‘other-centeredness’ that is usually cultivated during
medical school and junior residency. As a result, he was immediately able to

understand the value of efficiency and apply it effectively to medical training.
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Effective Feedback Accelerates Efficiency Learning

Most participants noted that the right feedback can boost efficiency
exponentially. However, many of these same participants also found it difficult to give
feedback to learners that they thought were performing inefficiently. Receiving and
providing feedback openly is essential to both individual and team efficiency.

Barriers to Giving Feedback on Efficiency. In exploring the theme that good
feedback accelerates efficiency learning, it is essential to first address the barriers to
giving good feedback on efficiency. Although all the study participants asserted that
efficiency is “always something that’s in your back mind” (Participant 4), they also
admitted that “feedback is kind of difficult to come by” (Participant 8). The reluctance
to provide constructive feedback, particularly on efficiency, stems from a fear of
causing stress and discomfort among learners and an impression that it will hinder
their learning in other domains. This hesitance can inadvertently hinder the team's
efficiency, placing an additional burden on other team members who then need to
carry more patients. The following participant quotes illustrate these challenges and
the nuanced dynamics at play.

Fear of Causing Stress and Discomfort. Participants frequently expressed a
reluctance to provide feedback on efficiency due to a concern that it might overwhelm
or de-motivate the learners. Participant 3 described a situation of hesitancy to rush
medical students during their first consults, fearing it might negatively impact the
students’ learning experience. Participant 3 stated, "I didn't want to be like, 'Oh my
God. Guys, | told you. No rush, but actually let's rush.' So I didn't want to say that, and

it was really hard for me in that moment". Participant 2 noted that attending physicians
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often advised, “Don’t take your work home, but the day is way more chaotic if I don’t
do that”. This is despite most of the study participants mentioning that preparation the
night before or morning before the start of the workday is one of their main strategies
for maintaining efficiency. Therefore, senior team members often try to make the
workload seem less burdensome than it truly is for junior learners. This is likely due to
a combination of wishful thinking and guilt about the demands of a career in medicine.
However, it would be more productive for senior members of the team to
acknowledge the reality of the situation and provide words of encouragement and
thanks for the efforts of the residents. This reluctance to provide honest feedback
highlights the delicate balance between maintaining a supportive learning environment
and promoting efficiency.

Similarly, Participant 4 recounted his experience with a resident who took
longer to complete consults. To avoid placing the resident in an uncomfortable
position, he chose to rely more heavily on the other junior residents and brainstormed
alternative strategies to manage the workload without directly addressing the need for
increased efficiency. Participant 4 shared, "I don't want to put people in an
uncomfortable position, cause then [...] it affects their learning™. This protective
approach underscores the fear that direct feedback on efficiency might be detrimental
to the learner’s development. However, not giving feedback about efficiency does not
alleviate the pressure that residents feel. They often “feel guilty for not being efficient”
(Participant 3) even when nothing is said to them, as they tend to be their “own worst
critic” (Participant 2). Residents are aware that the need for efficiency is “not said, but

there’s just this known expectation” (Participant 2). When attending physicians remain
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silent about efficiency levels, they still inadvertently send non-verbal signals of
impatience, such as “waiting by their cell phone” (Participant 1) or “yawning when we
were reviewing” (Participant 3). This only heightens residents’ anxiety levels without
offering constructive ways to improve.

Over-Reliance on Repetition and Experience to Teach Efficiency. Part of the
reluctance to provide feedback on efficiency stems from the impression that efficiency
is a skill that only be learned individually through practice and repetition, and that
trying to rush this learning process will be ineffective or somehow result in a learner
not a being safe or thorough doctor. Participant 7 recalled repeatedly asking for
feedback on how to improve her efficiency at the end of rotations and being provided
with reassurance that she would just learn efficiency naturally with time. It was not
until her senior resident year that attendings agreed with her concerns and became
more interested in providing her with constructive suggestions. There is a prevailing
assumption that “what comes ahead [of efficiency] is being thorough” (Participant 5).
Learners who have issues with efficiency are told, “maybe your knowledge is not
good” (Participant 1) rather than being told that they have issues with
efficiency. Although adequate clinical knowledge and experience are indeed
necessary for the development of efficiency, some residents still struggle with
efficiency despite not having deficits in these domains. All participants agreed that “if
you get the right feedback then that could be really helpful in developing efficiency”
(Participant 1).

Impact on Team Efficiency. While the intention behind withholding feedback

is often to protect the learner’s experience, it can have unintended consequences for
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the team. Participant 5 highlighted how when some learners took too long to present
patient issues during rounds and no one intervened to provide feedback, it delayed the
entire team:

Sometimes | do feel like rounds as a whole can be inefficient[.] Sometimes

when you know there is a list of twenty patients and there’s still five things on

your to-do list per patient and you’re just kind of sitting there waiting for

rounds to end, it does make your day inefficient.
Similarly, Participant 7 noted that some team members spent excessive time seeing a
single patient, resulting in other members having to manage more patients. Despite
recognizing their inefficiency and the impact on the team, she found it difficult to
approach these team members and tell them that they needed to improve their
efficiency. This acknowledgment points to the need for developing strategies to
provide feedback on efficiency without compromising the supportive learning
environment

Participant 3 also reflected on the importance of timely feedback, recognizing
that early and straightforward feedback is often appreciated more than delayed
feedback. She stated, "I think most learners [...] appreciate feedback early on more
than being like, 'good job' early on and then at the end you're like, 'Oh, actually this

was something you could have worked on."" Ultimately, most participants reported
positive outcomes as a result of giving feedback. Participant 3 found that “people were
not as hurt in terms of feelings as I was afraid of.” Participant 2 found that although it
involved “awkward and tough conversations”, suggestions to a junior resident about
her efficiency “actually worked well”. This proactive approach can mitigate the

negative impact of delayed feedback and help learners adjust their practices sooner,

benefiting both the individual and the team.
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The fear of causing stress and discomfort to learners or seeing efficiency as a
skill that can only be learned passively poses a significant barrier to providing
feedback on efficiency. This reluctance can undermine team efficiency and increase
the workload for other team members. Recognizing and addressing these barriers is
crucial for fostering a culture where feedback on efficiency is viewed as an integral
part of the learning process, ultimately enhancing both individual and team
performance. By developing strategies to deliver constructive feedback in a supportive
manner, educators can help learners improve their efficiency while maintaining a
positive and effective learning environment.

Characteristics of Effective Feedback. In the context of internal medicine
residency, helpful feedback is characterized by being non-judgmental, specific, and
timely. Effective feedback should be honest yet respectful, avoiding insults or harsh
judgments. For instance, feedback such as "you're not organized" or "you're too slow"
(Participant 1) antagonizes the learner without providing constructive guidance.
Instead, it is more productive to offer specific suggestions, such as advising learners to
"prioritize main issues" (Participant 1) or encouraging them to "think about what
questions are most relevant to this patient's condition™ (Participant 3). Several senior
residents mentioned that they will give specific feedback during rounds to help more
junior residents “articulate [their] findings in a way so that we’re not spending 30-45
minutes talking about one patient” (Participant 6). Participant 6 also “[pulls the
learners] aside to [...] show them [her] workflow and [ask them], “What is your
workflow?’” She then makes suggestions such as, “Actually you can probably cut

[that] to get things going a little bit faster”. Thus, “walking [learners] through the
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[thinking] process” (Participant 2) is a common and effective way for senior residents
to provide feedback without being judgmental. Junior residents found this type of
feedback helpful towards learning efficiency. When asked to recall how she improved
her efficiency, Participant 5 said, “We would do bedside rounds and my senior kind of
talked through her way of reviewing patients”. Participant 7 similarly recalled that
following a more senior resident during a call shift while he explained his thought
process was very helpful. Thus, this approach helps streamline learners’ workflow and
promotes improvement without labelling or discouraging the learners.

It is also important for feedback to be proactive and timely. Senior team
members or attending physicians can usually predict when learners are going to run
into difficulties with efficiency, and it can be helpful to “solve problems before they
occur and before [learners] try to take extensive amounts of time trying to troubleshoot
[issues] themselves” (Participant 3). For instance, Participant 6 described a scenario
where they provided guidance to their peers by saying, “I’ll be like, ‘Hey, how are you
doing? Well, we’ll plan to review in like 30 minutes, and whatever you have up until
then, that’s great.” [...] So I kind of give them cues to get them along.” Feedback and
advice does not have to all be verbal, it can also present itself in the form of written
materials. Participant 6 and Participant 9 both brought up the value of didactic
teaching materials or written orientation materials. Participant 9 mentioned:

Written material like PDF’s [saying] we expect you guys to maybe focus on

this, focus on that [are helpful]. So for cardiology, for example they did that for

us. [...] I knew exactly what they wanted. I think cardiology was one of the
smoothest in terms of me transitioning from CTU to a subspecialty. They have
their own kind of system that all cardiologists use. So they’re like this is your
access and then when you get a consult or you’re reviewing a patient, go

through these clinic notes, go through the cardiac history. And so they are
clearer on what they want from you.
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Therefore, didactic or written orientation materials can be distributed at the start of
rotations to pre-empt common efficiency struggles and save mentors from having to
repeat themselves.

Specific and immediate directives also play a crucial role. Participant 9 found
pointers such as “No, don’t focus on that, focus on this” during reviews of
consultations to be the most helpful type of feedback to improve his efficiency.
Additionally, a staff member demonstrated a practical technique by showing how to
use a split screen provider view during a particularly busy week, emphasizing the
importance of such an approach for efficiency. She stated, “This is how you’re going
to get through the day, like you can’t be flipping through screens all the time”
(Participant 5). This hands-on advice was noted as particularly beneficial during a
demanding period.

3.4 Summary of Findings

Efficiency in the context of internal medicine residency involves focusing on
actions most relevant to advancing patient care. This requires residents to acquire
enough clinical knowledge to prioritize issues and enough experience to maintain an
organized workflow. It also requires residents to have social, collaborative, and
professional skills to work seamlessly within a care team. Efficiency is a cultural value
that is highly prized for its positive effects on team dynamics.

Learning efficiency in medicine is a complex process involving both personal
growth and group experiences. Awareness of one’s purpose and identity within the
care team is important for unlocking the right mindset to understand the value of

efficiency and to determine which actions will be most relevant to maintain efficiency.
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Repetition is important to master the cognitive aspects of efficiency, whereas social
interactions with peers and outside life experiences can help with the more managerial
and collaborative aspects of efficiency. Both junior and senior team members improve
their efficiency through open dialogue with each other. A culture of open

communication and feedback enhances the learning of efficiency.
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Chapter 4: Discussion

4.1 Discussion about Defining Efficiency

My study builds on the definition of efficiency introduced by Szymczak and
Bosk, who, until now, provided the only definition of efficiency in the context of
medical residency. Szymczak and Bosk’s (2012) definition emphasizes “prioritization,
the anticipation of problems, and taking action to accomplish tasks” (p. 351), which
aligns closely with my findings on the cognitive aspects of efficiency. Participant 1
explained:

On those days where you have a lot of patients [...] you have to be mindful like,

‘OK, who am I going to prioritize? Who is the sickest patient that needs the

most of my attention earlier on today?
This notion of prioritization is further reflected in the common language used by
residents, such as labelling patients as “sick versus not sick” (Participant 4) to signal
urgency, a concept that also emerged in Szymczak and Bosk’s (2012) study. The
researchers explained:

We came to learn that “sick” was a code word for “might crump any minute.”

A sick patient became an object of heightened attention and concern. “Sick” is

a linguistic red flag that allows residents to anticipate and prioritize tasks in the

face of limited time. (p. 352)
This shared terminology highlights the consistency of cognitive strategies employed
by residents across both studies to achieve efficiency.

My study also corroborates Szymczak and Bosk’s (2012) finding that
efficiency is an important cultural value in medical residency, expanding on their
observation that efficiency is the “primary emphasis in displaying competence”

(p.355). My findings reveal that residents are not only pre-occupied with efficiency, as

they “think about it a lot” (Participant 9), but also that achieving this competency
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reshapes their identity and influences how others perceive them. Especially in the case
of junior residents, efficiency becomes central to their identity as the “workhorse” of
the team (Participants 3 and 4). Efficient residents are viewed as “good people”
(Participant 3) and as people that others “enjoy working with” (Participant 8).
Therefore, efficiency is not only used to judge a resident’s competence, but is also
required to become a well-liked and respected member of the care team.

Although Szymczak and Bosk (2012) highlight residents’ pre-occupation with
efficiency, they do not explicitly address residents’ motivations for wanting to be
efficient. My study showed that the main purpose of efficiency was to be able to
provide optimal patient care:

My most important drive [for efficiency] is patient care. [...] Service becomes

busy and you worry about missing things, but at the same time, if you focus

too much time on one patient, you might miss other sicker patients that need

your attention. (Participant 9)

All the study participants mentioned that patient safety was a main source of worry for
them and a primary motivator to maintain efficiency.

Szymczak and Bosk (2012) also did not discuss the context-dependent nature
of efficiency, such as how different clinical settings influence its practice. This was
because they only observed participants in an inpatient general internal medicine
context. My study found that residents had to adopt different strategies depending on
which clinical rotation they were on in order to stay efficient across different contexts.

Finally, Szymczak and Bosk (2012) do emphasize the need to manage

available resources optimally and deal with system constraints to maintain efficiency,

but they do not explicitly discuss the need for team management skills and the more
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social aspects of efficiency. They mention challenges such as interruptions during
handover but do not describe the skills required to overcome these issues.

In contrast, management-oriented definitions of efficiency do incorporate these
aspects. The BDC (2019) defines efficiency as "using resources like time, people,
equipment, inventory, and money in an optimized way to serve the business™ (para. 3).
This definition also highlights the importance of avoiding waste, which they describe
as "any activity that adds cost without creating value for customers” (para. 8). To
adapt this definition to a medical education context, serving the "business” would be
reframed as serving patients, and “costs” would not refer to monetary costs but instead
to lost time or gaps in patient care. The BDC definition, with its emphasis on serving a
larger goal, resonates with my findings that residents are efficient primarily in order to
serve patients better. The BDC definition also emphasizes the need for resource
management including managing other people, which is a central aspect to my
research findings. The BDC definition underscores that the goal of efficiency in
medical residency is not just about performing individual tasks effectively but about
optimizing all available resources such as managing the care team appropriately to
enhance patient outcomes.

Of course, the BDC definition of efficiency lacks certain components found in
Szymczak and Bosk's definition. While the BDC emphasizes resource optimization
and waste reduction, it does not address the cognitive aspects of efficiency, such as
prioritization and problem anticipation, which are central to Szymczak and Bosk's
(2012) understanding of efficiency in medical residency. Additionally, the BDC

definition focuses heavily on the business context, overlooking the professional and
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cultural values that shape how efficiency is understood and enacted in the clinical
setting.

Similarly, Gil’s (2020) work focuses heavily on resource management but does
not discuss some of the individual, cognitive aspects of efficiency. He assumes that the
system can always be modified rather than specifically examining how physicians
operate within systems constraints. However, there are many aspects of Gil’s
definition of efficiency that resonate with my study findings. Gil (2020) defined
efficiency as “the sum of quality times satisfaction times volume” (p. 20), where
satisfaction consisted of both physician and patient well-being. My study did not
include patient interviews and therefore I could not directly assess whether patients
noticed any difference in their care when assigned to a team that was operating
efficiently versus one that was not. However, it was clear that resident satisfaction
increased significantly when the team was functioning more efficiently. Participants
mentioned that efficiency led to a “happy team morale” (Participant 3), a feeling of
accomplishment that “everyone survived [and] OK, I think that actually went pretty
well” (Participant 4), and increased resident well-being such as the ability to eat lunch
(Participant 8) or get some sleep (Participant 5).

In terms of what it means to optimally serve patients, my definition focuses
more on overall provision for patients rather than on individual patients’ satisfaction.
Although I do not doubt Chand’s (2011) finding that patients value prolonged contact
with their doctors, this must be balanced with the need to care for all patients within a
reasonable timeframe with a given set of resources and manpower. Participants

mentioned their efficiency suffered when they were unable to extricate themselves
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from patient conversations because then they ran out of time to see all their patients
(Participant 7, Participant 8). Therefore, my study findings aligned more with the
findings of Mauksch et al. (2008) and Szymczak and Bosk (2012), who found that
efficiency meant decreased patient visit length without compromising the patient-
physician relationship.

My study’s definition of efficiency in the context of internal medicine
residency is directly derived from participant interviews, rather than being based on a
preconceived framework. It integrates and expands upon existing definitions by
emphasizing both cognitive and social aspects. This definition focuses on taking the
most relevant actions to advance patient care, optimizing the use of time, people, and
technology within one’s specialized context. It also highlights the importance of
efficiency as a cultural value in residency. While other definitions of efficiency
emphasize elements like prioritization and task accomplishment, they often overlook
the broader purpose and social dynamics that my participants identified as essential for
overall team efficiency. Conversely, some definitions, particularly those from
management perspectives, emphasize team management skills and resource
optimization, but neglect the individual and cognitive aspects, such as prioritization
and intuitive decision-making, which my participants identified as critical to clinical
efficiency. Additionally, business-oriented definitions often leave out the role of
efficiency as a key component of resident identity and as a cultural value within
medical practice. My study bridges these gaps by offering a definition that

incorporates both cognitive and social dimensions while highlighting the cultural
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residency.
4.2 Discussion about Learning Efficiency
Learning Efficiency and Prior Research

Based on my study, experience and repetition are central to learning the
cognitive aspects of efficiency such as prioritization and mental organization. This
finding suggests that the traditional remediation method of having learners repeat
clinical rotations has some merit, particularly in enhancing skills like pattern
recognition. However, this approach primarily addresses the cognitive aspect of
efficiency and may not support learners struggling with other components such as

managing patient interactions or leading a medical team. Additionally, repeating
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rotations can be burdensome, as it either prolongs the resident’s training or limits the

resident’s exposure to elective rotations. To address these challenges, alternate

measures should be prioritized to either prevent the need for remediation altogether or

to reduce the amount of repetition required. Ensuring that learners manage a patient

load appropriate to their training level is crucial to optimize their learning experiences.

Over-sheltering learners by reducing their workload or delegating their work tasks to

more efficient team members might diminish their learning, potentially requiring them

to gain additional experience later and delaying their overall training.

Furthermore, based on my study findings, strategies such as providing regular,

timely feedback and offering targeted advice can accelerate efficiency learning,

guiding residents before they veer off course. Of the arsenal of interventions employed

by Warburton et al. (2017) to remediate residents struggling with efficiency, my study
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findings suggest that the most useful intervention would be interviews or open
dialogue with residents to brainstorm mutual solutions to efficiency. When Participant
2 had a conversation with a learner about efficiency they were able to learn from each
other and devise helpful strategies to improve the productivity of the team. Similarly,
Dwivedi (2020) and Gil (2020) concluded that transformational leadership involving
democratic, open communication within the team was the most effective way to
improve efficiency. Proactive cues to “solve problems before they occur” (Participant
3) also helped learners improve their efficiency. For example, Gil (2020) started
notifying physicians every week about the percentage of patients who had not yet had
an inpatient consult done within 24 hours and the percentage of unseen consults
dropped from 20 to 2% just from providing cues about expectations around
timeframes. Likewise, Participant 6 gave her medical students “cues to get them along”
and found that this helped improve their efficiency.

In addition, DeKosky et al. (2018) found that residents commonly struggled
with admitting patients in a reasonable timeframe, pre-rounding systematically, and
composing accurate daily progress note. As part of a remediation intervention, they
devised mnemonics and codified workflows. These mnemonics could easily be
distributed to residents at the start of clinical rotations, and based on my study findings,
would likely help all residents with the cognitive aspects of efficiency. For example,
Participant 9 mentioned that he would appreciate more written orientation materials to
improve his workflow.

However, my research ultimately revealed that difficulties such as rounding

systematically or composing accurate progress notes were often symptomatic of a
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broader issue, which was an inability to prioritize patient issues and as a result, the
inability to gather relevant information about the patient to advance patient care. When
patient safety is the primary focus, actions become more streamlined toward this
unified goal. Therefore, promoting other-centeredness in residents and recognizing
efficiency as an important professional value are critical aspects of improving
efficiency but were not addressed in DeKosky et al.’s (2018) study.

Learning Efficiency and Learning Theories

Ultimately, no one learning theory entirely encapsulated how efficiency is
learned in the context of medical residency. For my participants, there were aspects of
cognitive, socio-cultural, and emergent learning theories that were all applicable to
how efficiency is learned.

However, not all cognitive learning theories were relevant to my study. As
noted by Participant 2, efficiency learning “was more subconscious”, and therefore,
self-regulated learning theory did not apply well to my study. Although some
participants actively engaged in goal-setting, reflection, and asking explicitly for
feedback on their efficiency, a substantial proportion of participants learned efficiency
in a more passive manner. Therefore, theories such as self-regulated learning theory
which require conscious effort on the part of the learners were less suited to my study.

Kolb’s (1984) experiential learning theory was partially applicable to my study
findings. While some learners clearly engaged in more reflective observation than
others, this variation could be attributed to differences in individual learning styles.
For instance, Participant 5 fit an assimilating learning style, as she found didactic

lectures beneficial for improving her efficiency and sought out shadowing
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opportunities prior to starting senior residency. In contrast, Participant 3 fit an
accommodating learning style, as she learned primarily through trial-and-error and
active experimentation. Kolb’s model demonstrates that there are diverse pathways to
learning efficiency, with certain methods proving more effective depending on an
individual’s learning preferences. However, some participants appeared neither to
engage in active experimentation nor reflective observation, at least not consciously,
emphasizing the implicit nature of learning efficiency. Furthermore, Kolb’s model
does not address how residents learn the social and professional aspects of efficiency,
such as how learning efficiency shapes resident identity.

Of all the cognitive learning theories, the Dreyfus five-stage learning model
(1986), which posits that learners progress from novice to expert through practice and
experience, was the most applicable to learning efficiency in medical residency.
According to the Dreyfus model, at the novice stage, learners focus on the basic facts
and rules without much understanding of the broader goals of the procedures. This
aligns with my finding that medical students use a “shotgun approach” to their work
(Participant 4) and are not necessarily aware of how their work ties into the overall
goals of the medical service. At the proficient level, learners see patterns quickly and
rely more on intuition developed through experience to make decisions. Participant 8
explained, “I don’t have to look up as many things anymore”. The Dreyfus five-stage
learning model emphasizes the need for repetition and experience to learn. My study
also demonstrated the importance of practice and repetition in learning efficiency.
Participant 4 commented, “I’ve just adopted strategies naturally as a result of seeing so

many patients”. Similarly, Participant 9 noticed that his attending physicians had “a
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mental structure that they built over years of experience”. These findings also echo
Eraut’s (2000) work, which also uses the Dreyfus five-stage learning model to explain
the critical role of informal experiences in developing expertise and refining
professional skills.

Therefore, it is important to acknowledge that there are some aspects of
efficiency that must simply be learned individually with time and practice. Granting
residents independence and space to develop their efficiency is essential. However,
although there are merits to allowing learners to figure some things out on their own,
there are dangers to confining the learning of efficiency to the Dreyfus model of
learning. Concluding that efficiency can only be learned through experience (a
perspective that Participant 7 encountered with most of her mentors) and that the only
solution for struggling learners is to assign them more patients and hope that they
eventually improve is not an effective teaching strategy. Therefore, it is potentially
harmful to only consider efficiency learning through the lens of cognitive models of
learning, and other types of learning theories need to be incorporated to maximize
learning of efficiency.

Socio-cultural learning theory further enhances our understanding of how
efficiency is learned. Although feedback is a feature in many learning theories
including many cognitive theories (behaviourism, cognitivism, experiential learning),
my study found that the type of feedback that was the most effective for learning
efficiency was dialogical rather than providing strict positive and negative
reinforcement, and therefore less in line with behaviourism and more in line with

socio-cultural learning. Praise such as “you’re efficient” (Participant 6) or criticisms
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such as “you’re too slow” (Participant 1) were not considered to be helpful forms of
feedback. Residents preferred open discussions about their workflow or way of
approaching problems. Socio-cultural learning theory also helps to emphasize that
inefficiency in the resident is often not a failure of the individual resident, but of the
entire team. It is often difficult to distinguish between poor team management and
poor individual performances of the junior residents. Residents need opportunities to
observe how more experienced team members conduct their work and guidance to
understand their role within the care team. When they are not provided with either of
these, it is difficult to say if this is a deficiency in the individual or a fault in the
group’s culture.

Furthermore, socio-cultural learning theory helps explain the role of efficiency
as a cultural value in medicine. Mastering efficiency influences how residents perceive
themselves and how they are perceived by others. This process of identity formation
involves internalizing the cultural norms of the medical community, where becoming
efficient is seen as a key marker of professionalism. As Participant 3 explained,
efficiency “becomes part of your role on the team and who you are”. Consequently,
learning efficiency is not merely about acquiring cognitive skills but about embracing
the values of the medical culture, which is essential for becoming a fully integrated
member of the professional community.

Emergent learning theory also enhances our understanding of how participants
perceive the process of learning efficiency. Through discussion between learner and
teacher, the lines between the two often blurred, with the learner giving the teacher

insight on an issue that the teacher had never thought of before. For instance,
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Participant 2 and a more junior learner came up with an entirely new method of
charting to work around inefficiencies with the existing charting system. Participant 2
also concluded that she needed to make the team more fun to improve their efficiency
based on her discussion with the junior learner. Similarly, Participant 5’s attending
changed the way rounds were conducted based on the escalation of patient workload
and opinions of the junior residents to improve efficiency. Emergent theory helps us to
understand the unpredictable nature of working in health care and how efficiency
evolves over time.

To date, education theory has focused on the individual and cognitive aspects
of learning efficiency. This study corroborates the importance of repetition and
experiential learning in developing the cognitive components of efficiency. Without
adequate clinical experience, residents cannot learn efficiency. However, beyond this,
the study also demonstrates the need to consider how efficiency is learned through a
socio-cultural and emergent lens. Efficiency is enhanced when there is an opportunity
for learners to observe and to obtain feedback from other team members. Furthermore,
open discussion between learners and mentors or coaches can lead to the discovery of
entirely new techniques to improve efficiency. If we can change our mindset from
seeing efficiency as solely an individual skill to seeing it as a team or system effort,
we can improve the quality of social interactions and the success of both individual

residents and the medical care team.
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4.3 Implications of the Study
Conceptual and Theoretical Contributions

To my knowledge, this is the first study of efficiency in medical residents to
discuss how efficiency is learned in relation to a variety of learning theories.
Ultimately, | have found that understanding efficiency in medical residency requires a
combination of cognitive, socio-cultural, and emergent learning theories to capture the
collaborative and dynamic nature of learning efficiency in a medical residency
setting.

Practical Recommendations

Below are some practical recommendations to increase the learning of
efficiency in the context of medical residency based on my study findings:

Role Modelling Opportunities. Currently, internal medicine residents in
Canada have limited opportunities to observe the workflow of more senior team
members. Shadowing more experienced trainees at key transition points, such as when
moving from medical student to junior resident or from junior to senior resident, could
be a valuable learning experience to improve efficiency, even if it's just for one or two
hours per year. It's crucial that these observations focus on the specific roles that the
less experienced team members are expected to fill.

Feedback and Open Communication. There needs to be a cultural shift
where both attending physicians and residents openly acknowledge the importance of
efficiency and are not hesitant to provide feedback on this skill. A key aspect of being
an effective and efficient senior resident involves managing the efficiency of junior

team members. In my study, residents often had to actively seek feedback on
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efficiency, but upon receiving feedback, found it to be helpful. Therefore, attending
physicians and senior residents should be encouraged to provide feedback on
efficiency. Proactively providing guidance in anticipation that learners will run into
efficiency struggles is also helpful.

Orientation Materials. For example, some rotations provide learners with a
template for consults and follow-up notes, ensuring clarity about what is considered
relevant content.

Social Skills Training. Previous studies have designed workshops to
maximize the efficiency of patient encounters (Mauksch et al., 2008; Skelly et al.,
2020). These studies have found that agenda-setting with the patient is a useful
strategy to improve both patient and physician satisfaction while also decreasing the
overall time spent with the patient.

4.4 Limitations of the Study and Directions for Future Research

Common to interpretivist studies, the findings of this research are inherently
context-specific and may not be universally applicable. However, the internal
medicine residency program chosen for the study possesses several characteristics that
enhance the generalizability of the results. The program's diversity in clinical
experiences—spanning clinic and ward settings, individual and team-based medicine,
general and subspecialty care—along with the variety of hospitals and the diverse
medical school backgrounds of residents, offers a broader perspective on how
residents adapt to different contexts. This diversity within the study population
provided a comprehensive view, making the findings relevant to a variety of residency

programs with different structures and experiences.
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The reliance on participant recollection during interviews presents another
limitation, as it may not fully capture all aspects of learning efficiency. Memory bias
or selective recall could have influenced the data, potentially leading to the omission
of important details or overemphasizing certain experiences. However, participants
were deliberately selected from first- and second-year residency as they are currently
in the process of learning efficiency, making their experiences more recent and likely
to be fresh in their memory.

Finally, this study focused on the experiences of medical residents and did not
include patient interviews. The primary research goal of this study was to explore how
medical residents define efficiency and how they learn efficiency in their clinical
practice. Given this focus, it was appropriate to centre the research on the residents
with the objective of enhancing resident education. However, future studies could
include patient interviews to highlight areas for efficiency improvement from the
patients’ perspectives, and also align the learning strategies of medical residents with
the ultimate goal of delivering high quality patient care.

Given the limitations of relying on participant recollection, future studies could
also benefit from more ethnographic approaches. Observing residents in real-time as
they navigate their daily tasks could help uncover the tacit aspects of efficiency that
might not be articulated in interviews. Ethnographic methods could provide a more
nuanced understanding of how efficiency is learned and applied in various clinical
settings.

Future research could also explore the effectiveness of some of the proposed

recommendations based on the findings in this study. For instance, investigating the
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impact of providing protected time for junior residents to observe senior team
members during key transitions such as the start of junior residency or the transition
from junior to senior residency could yield valuable insights about whether structured
observation and guided walkthroughs of workflow processes by experienced residents
can improve junior residents’ efficiency.

Additionally, studies that focus more narrowly on specific findings of this
research may be particularly illuminating. For example, further investigation into the
outside experiences that enhance efficiency such as extracurricular activities or prior
work experience could lead to new strategies for integrating these experiences into
residency programs. By focusing on these specific aspects, future research could lead
to targeted recommendations for improving efficiency in medical education.

This study offered valuable insights into the learning of efficiency during
internal medicine residency and provides potential for further exploration. Building on
the current study findings can refine and expand our understanding of how efficiency

can be both effectively taught and learned in medical education.
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Chapter 5: Conclusion

In conclusion, my dissertation sought to address two key research questions
regarding efficiency in medical residency. The first research question asked, “What
constitutes efficiency in the context of internal medicine residency?” I found that
efficiency in this context included both cognitive and social components and consisted
of taking deliberate actions to advance patient care within one’s role on the care team.
| also discovered that efficiency was more than just a competency; it was a cultural
value that shaped residents’ professional identity and reputation within the medical
team.

The second research question asked, “How do internal medicine residents learn
to be efficient in clinical practice?” I found that individual, experiential learning was
critical to learning efficiency but also that open dialogue and collaboration with peers
was also crucial for efficient care team management.

This research study is pioneering in its exploration of how residents learn
efficiency beyond formal remediation processes. Additionally, it provides a novel
perspective by examining the learning of efficiency through the lens of various
learning theories, offering a more comprehensive understanding of how these theories
apply in a clinical context. An acquisition, participation, and emergent metaphor of
learning can be applied to learning efficiency and should all be used in tandem. These
findings contribute to the broader conversation on medical education and can inform

future training programs on how to enhance clinical practice efficiency.
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Appendices

Appendix A: Example of Reflection and Analytic Memo

Reflection after Interview #5
2024-02-07
The importance of teamwork as a driver for learning efficiency is becoming more apparent.
People know that they are being efficient when they are assigned or “rewarded” with extra
work, or have extra time to help other teammates with their work. You would think that being
assigned extra work would be negative reinforcement and encourage people to go more
slowly, but getting extra work is actually seen as a positive thing by residents, flattering and
something to be proud of. This sentiment seems to be related to the idea of wanting to be a
good team player and creating a light and happy work environment where the whole team can
go home at a decent hour and everyone seems pleased and everyone has a positive
impression of the efficacy of the team as a whole.
This is also my first junior resident (resident year 1) interview and it was interesting to hear
that she recalls some specific incidents of senior residents and staff providing informal advice
on how to operate efficiently (how to work the electronic medical record, what order to
complete rounds in), which corroborates the comments of the senior residents (resident year
2s) mentioning that they give occasional tips to the med students and the juniors. Also
interesting was that she didn’t really remember getting advice from anyone unless |
specifically asked her how she learned a specific trick.
Participant #5 also felt that more explicit or even didactic pointers or resources that could be
found all in one place to enhance efficiency would be useful, echoing some of the sentiments
of participant #1.
As a junior resident, participant #5 also does not have the benefit of hindsight at the moment
and so her identity as a year 1 resident having to be the “workhorse of the team” seems less
solidified than was mentioned by most of the year 2 residents. It was interesting that she
thinks that she will have to be even more efficient as a year 2 resident, (which the year 2
residents did not think was the case now that they are in year 2, they all felt that year 1 was
really when efficiency was paramount).
Recognizing that patient safety is the priority is another recurring theme. At some point,
people realize that any work that doesn’t affect patient safety is of less importance and can be
omitted. People who have the mindset of “I'm just going to do what’s important for patient
safety” can streamline their work more effectively.
Overall some answers to some questions are emerging:

. How do people know that efficiency is important?

o Part of being a good team member. Situated learning/communities of
practice
o Part of the identity of a junior resident. Supposed to be “the workhorse” of the
team
. When do people learn efficiency?
o Mostly during junior residency
. How do people learn efficiency?
o “Experience”, “trial and error”
o Noticing that maybe they are not as fast as someone more junior than them

(although they rarely notice what other more senior members are doing, so role
modeling seems less important in that sense, more important when they feel
embarrassed that the medical student is doing better than them)

o Informal advice or comments in passing from more senior members of the
team. This is different from feedback.
o Improving their overall medical knowledge to better identify issues that

concern patient safety
. How do people be efficient?
o Prioritizing and focusing on tasks that are directly related to patient safety
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o Preparing themselves the night or the morning before they start work, whether
that is reviewing patient notes or charts, etc.
What do | want to ask more about at the next interview:
. What are some suggestions you have to improve how residents learn efficiency?
. More examples of informal discussions or ways people learned certain efficiency
tricks
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Appendix B: Recruitment Email

EMAIL TITLE: VOLUNTEERS NEEDED FOR STUDY ON
HOW RESIDENTS LEARN EFFICIENCY

BODY OF EMAIL:
Using constructivist grounded theory to understand how medical residents learn efficiency
Ethics Approval Reference: [EDUC_C1A 23 286]

Dear colleagues,

| am [REDACTED], an internal medicine and nephrology physician in Vancouver. | am also a
master’s student in Medical Education at the University of Oxford. | am conducting a study
on how medical residents learn efficiency in clinical training. | am asking for your help.

We are looking for volunteers who are current medical residents at the University of
[REDACTED] to help us understand how residents learn efficiency. You are invited to
participate in a one-to-one interview conducted online on Microsoft Teams. The interview
would take about 30 minutes of your time and would involve answering questions about
your learning experiences and views of efficiency.

If you are interested and would like more information please contact [REDACTED] at the
Department of Education, Oxford by January 19", 2024. There is no obligation to take part.
An information sheet and consent form is attached to this email for your reading.

Thank you!
[REDACTED]



Appendix C: Participant Information Sheet

Princigal imastigator [REDACTED]

Primiay Rizsaandtedi [REDACTED

OXBFORE L

Using eonstructivist grounded theary to understand how medical residents learn efficiency
PARTICIPANT INFORMATION SHEET

Central University Ressarch Ethics Cornmittes Approval Referencs: [EDUC_C1A_23_286)

1. Intraductory paragragh

¥iou are being invited to take part in a reseanch project. Before you decide it is impartant far you ta
understand why the ressarch is being done and what it will involve. Please take time to read the
following information carefully and discuss it with athers if you wish. Ask us if there is anything that
it nat clesr or if you wauld like more information. Take time to decide whether you wish to take

part.

L. Why is thiz ressarch being conducted?

We want to better understand how residents learn efficiency, with the hopes that thess insights
eould someday help us imprave how efficiency is learned in residency programs.

3. Whry hawe | been invited to take part?

As & current rmedical resident at the University of [REDACTED], you have been chosen to participate
in gur study because we are specifically interested in hearing your insights and perspectives on how
you beam efficiency. Recruitment for the study i open-ended but we estimate that around B-10
participarits will be recruited o the study.

4. Do lhave to take part?

Mo It is up bo you to decide whether to take part. You can withdraw yoursel! fram the research,
withaut giving & reasan, and without negative consequences, by advising either [REDACTED ] or
[REDMLCTED] of this decision. If you withdraw your consent to participate after inerview information
hias already been collected, we will destray all research data colledad from you within 10 days of
resceiving your notification to withdraw from the study. The deadline by which you can withdraw any
information you hawe contribuled to the research is August 19‘“, 2034 [one rmanth before
dissertation due date].

5. What will happen to me if | take part in the research?

Dne-to-one interdews will be conducted online via Microsoft Teams videa meeting. & link to the
videa reeting will be sent 1o your email address prior bo the scheduled interview. Participants will
alse be asked ta sign a carsent farm and email the signed copy to [REDACTED] prior to the start af
the interview. Interviews are expected to last approcimately 30 minutes. We will be asking questions
to better understand how you learm efficiency, which may include asking you ta tell ws about yaur
learning experiences while an busy clinical ralations. With your sonsent, we would like 1o vides
rescard you o that we can have an sccurate record of our conversation. After the interviews,
Miicrasaft Teams saftware will be wsed (o generate & transeript of your interview from the
recardings. [REDACTED] will thien edit the interview Lranseript 1o remave arry identifying information

Participant Information Shoet October 1033 Page 1 of 3
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that you might have shared during the interview. Participants can ask to pause or stop the research
activities at any time.

6. What are the possible disadvantages and risks in taking part?

There are minimal psychological, physical, confidentiality, or sodal risks to participating in this study.
It is possible that the interview might remind you of a few stressful work situations, but this is
expected to cause minimal distress. You can ask to pause or stop the interview at any time, or
choose not Lo answer certain questions. Your assessment as a resident will in no way be affected by
your participation in this study. Throughout the study, only the interviewer [REDACTED] will be able
to link your identity to your intérview responses, and she will not be documenting or sharing this
knowledge with anyone else. Data from your interviews will be analyzed anonymously, and only
[REDACTED] and [REDACTED) will have access to this anonymous data. Anonymized quotations may
be used for illustrative purposes, and will not contain information that could identify you or a
specific situation.

7. Are there any benefits in taking part?

There will be no direct or personal benefit to you from taking part in this research.

8. Expenses and payments

You will receive a $10.00 CAD Starbucks gift card as a gesture of appreciation for participating in the
study if we have your permission to do so.

9. What information will be collected and why is the collection of this information relevant
for achieving the research objectives?

| am interested in your experiences of learning efficiency and your views of efficiency. As part of the
study, we may collect information about your work-related values. Although | will not directly be
questioning you about your physical or mental health, if you choose to share information with me
about this during the interview and it is relevant to how you learn efficiency, | might choose to
include it in the analysis. Any data including any sensitive information you share will be made
anonymous prior to analysis. No sensitive personal data relating to race, ethnic origin, sexual
orientation, religious beliefs, union membership, genetics, sexual life, biometrics, or criminal
activities will be collected. If this information is inadvertently disdosed by you during the interview it
will be removed at the time that the interview transcripts are being de-identified. Video recordings
of the interviews will be stored electronically on secure password-protected encrypted Oxford
servers destroyed as soon as the intérview transcripts are ready for use. Anonymized intérview
transcripts and field notes will be stored in a password-protected secure Oxford server and backed
up on a password-protected encrypted USB drive. The backup contents will be deleted at the time of
study publication, and the field notes and transeripts will be stored for 5 years after publication or
public release of the research work on the secure Oxford servers after which [REDACTED] will
destroy the data.

Only [REDACTED) and [REDACTED] will have access to ali the research data.

Identifiable data (i.e. consent forms) will be stored in a locked filing cabinet in a secure office at St
Paul's Hospital and be stored for S years after publication or public release of the research work,
then disposed of in confidential waste containers. In order to send you a Starbucks gift card, | would
need to input your émail on the Starbucks gifting website so that there is an email address to deposit
the gift card.

Participant Information Shoet Octaber 2023 Page2of 3
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Research data will be stored in bath Vancouver and onling on Oxford servers. dentifiable data will
be removed wheneser potdible and any data transfer will be done seturely and with & similar bevel
of data protection as required under UK and Canadian law.

10. Will the research be published? Could | be identified from any publications or other
research outputs?

The findirgs from the ressarch will be written up in a dissertation, scademic publications and
conference presentations. A copy of my thesis/ dissertation will be depasited both in print and
onfing in the Ouford University Research Archive whers it will be publicly available to facilitate i use
in future research. Paricipants will nat be identifisble from the research outputs. We would fike
YOUr pErMELion o use direst quotations without identifying you in 8y research outputs.

11. Data Protection

The University of Oufard is the data contraller with respect to your persanal data, and s such wil
determing how your persanal data is used in the research. The University will process your personal
data far the purpose of the resesrch outfined above. Research is a task that i perfarmed in the
public interest. Further information about your rights with respect to your personal data i available
from the University’s information Compliance web site at

hittpa: ffeamplianee. adrminax se ukfindividual-rights.

12, Who has reviewed this research?

This research has received ethics approval from a subcormmittes of the University of Oxford Central
Uiniversity Ressarch Ethics Comrmittes. (Ethies reference: EDUC_CLA_23_385). It has abia received
ethics approwval from the University of British Columbia Resident Training Committes.

13. Who do | contact if | have a concern about the research or | wish to complain?

1f you have & concern about any aspect of this research, pleass contact |REDACTED ) or |REDACTED],
and we will do our best to answer your query. We will acknowledge your concern within 10 warking
days and give you an indication af how it will be dealt with. If you remain unhappy of wish to make &
farmal eomplaint, please contact the Chair of the Research Ethics Committes b the University of
Oixford who will seek to resolve the matter & spon & possible:

The Chair, Social Stences & Humanities nterdivisional Research Ethics Committes;
Ernail: gthigemspeici ox ac uk; Address: Research Services, University of Oxford, Boundary Broak
Houge, Churchill Drive, Headington, Oxford 0X3 7GE

14. Further Information and Contact Details

If you would like to discuss the research with someone beforehand |ar if you have guestions
afterwards), please contact:

[REDMCTED)
Departrent of Education

15 Nordham Gardens
Oxfard, DX 6PY

University email: [REDACTED]

Participant Informacion Shoet Ocrobed 2033 Paga 3 of 3
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Appendix D: Interview Guide

Biographical Questions
1. Which clinical rotations have you done so far in residency? Which service have you
found to be the busiest so far? How did you handle the workload?
2. How have you found the transition from medical student to resident so far? (Are the
expectations the same or different? How did you figure out what the new expectations
were?)

Questions about the Definition of Efficiency
3. Inyour own words, what does efficiency in the context of residency mean?
4. How do you think about efficiency?
5. How do you conceptualize efficiency?
6. Inyour opinion, are efficiency and effectiveness the same or different? If different, is
one more important than the other?

Questions about Efficiency as a Value
7. s efficiency important? Why or why not?
8. What would you say are the top three attributes of a successful internist? (E.g.
efficiency, caring, common sense, medical knowledge). Is efficiency more important than
medical knowledge?
9. How did you learn that efficiency was important?

Questions about Learning Efficiency as an Individual
10. Where did you learn efficiency?
11. How often do you think about your efficiency at work?
12. Did it require conscious effort to become efficient? If so, do you have specific goals in
mind or outcomes you are trying to achieve when trying to improve your efficiency?
13. What strategies have you tried to use to improve your efficiency?
14. How did you learn these strategies to improve your efficiency?
15. How do you know whether your strategy to improve your efficiency is effective or
not?
16. Does role modeling play a role in learning efficiency?
17. Do you find external feedback helpful when it comes to learning efficiency? Why or
why not?
18. Informal discussions with the team
19. How do you think we could improve how we teach efficiency?

Questions about Learning Efficiency as a Team
20. How did you learn efficiency in the clinical community?
21. Canyou share with me an example of a time where you or someone on your team
was very efficient? How did you know they were being efficient? How do you think they
learned how to do that? Is that the same way you learn efficiency?
22. Canyou share with me an example of a time where you felt you or someone on your
team was inefficient? How did you know they were inefficient? How did you handle that
situation?
23. What emotions come to mind when you think about situations that have challenged
your efficiency or the efficiency of your teammates, and how do you deal with these
emotions?

Home vs work

Motivations



Appendix E: Consent Form

Principal imeesbgaton: REDSCTED]

Prirairy Minarc by [REOSCTED]

Consent to take part in “Using constructivist grounded theory to understand

how medical residents learn efficiency™

Central University Research Ethics Committes (OUREC) approwal reference: EDUC_C1A 23 286

Purpose of Study: The purpose of ths study i to understand how medical tramees learn efficenoy

during chinical traimeng.

| coanfirm that | have read ard understand the information sheet wersian fiar the
anove research. | have had the opportunity to corsider the informaticn, sk
questions ard have had these answered satisfactorily.

| understand that my particpation s woluntary and that | am fres to wiathdraw at
amy point, without giving any reason, until August 15", 2024 jore month before
subsmissson duse date of dissertatsan).

| understand who will have access to personal data proveded, how the data sl
be stored and what will kappen to the data at the end of the project.

1 understand that | wall mat be identifiable from ary dissertations, publictions ar
research presentations.

1 consent b being wideo reconded.

1 understand how wideo recordings will be used in research outputs.

Use of quatations: Please indicate your prefenence {select one option|c
a)| da not wish to be guoted. or

b1 agree to the wse of quotations in research outpats if | am nat
sdentifiable.

| understand how 1o rase 3 concern or make 3 complaink.

1 agre= to take part.

Conint ferm, Detabar 13, 2033

Please Imitial exch

bou if you agree
with the

L

1afl
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I hereby assign to the researcher all copyright in my contribution for use in all
work sternming from this project and future projects.

I would like to be sent a complimentary 510,00 CAD Starbucks gift card after the
interview and consent to having my email address entered into the online

Starbucks gifting form for this purpose.

Mame of participant Date Signature
Mame of person taking Date’ Signature
consent

' To be signed and dated in the presence of the participant. Once this has been signed by both parties the
participant should recelve a copy of the signed and dated participant consent form. The original signed and

dated consent form should be kept with the project’s main docurnents, which must be kept in a secure
location.

Condent farm, October 13, 2023

2af2
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Appendix F: Coding Example

NVIVO$E
Learning Effic...cy
Final.nvp

# Quick Access

IMPORT

Memos
Framework Matri
Annotations

-Also Links
® Sets

EXPLORE

@, Queries

¥ Visualizations
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File Home Import Create Explore

Name

system issues changes

5 Q tacitnature of efficiency

O I don't think anyone like explicitly ev
| don't think people really say too m
| don't think we do a good job of exp
I was told about how, you know, you

I've personally had my struggles with

itwasn't something that someone to

it's not said | think, but there's just th

(¢]

o

(o]

o

O intrinsic thing like | need to be ready

[¢]

(¢]

O it's not something that's very expli

(O some staff will mention it and some s

O theseare things that nobody teaches
QO we all think about it more than we sa

O team

O thoroughness more important

top 3 attributes of successful medical res

O unhelpful feedback

O work life balance

Drag selection here to code to a new code

A 1T 404 Items

charts, diagrams and other
ions for selected items SR ¢ o

1

1

Share  Modules < ® Logh - &

Case File Workspace
Classification  Classification

] O tacitnature of efficiency -

=Files\Participant 01 Transcript Jan 23 2024> - § 1 reference coded [0.07% Coverage]

15
Reference 1 - 0.07% Coverage
1
I don't think people really say too much
1
1 <Files\Participant 02 Transcript Jan 24 2024 - 5 2 references coded [046% Coverage]
1 Reference 1 -0.25% Coverage
1 it's notsaid | think, but there's just this like known expectation
1
3 Reference 2 - 021% Coverage
1 Idon't thinkwe do a good job of explicitly saying that
1 .
<Files\Participant 03 Transcript Jan 27 2024 - § 5 references coded [1.18% Coveragel
1
Reference 1 - 0.14% Coverage
1
we all think about it more than we say we do
1
Reference 2 - 0.28% Coverage
18

it's not something that's very explicitly evaluated or assessed during my
2 feedback session

35 Reference 3 - 036% Coverage

6 T was told about how, you know, you should always put efficiency after
safety and knowledge and all that other stuff

Reference 4 - 0,13% Coverage

these are things that nobody teaches you

Reference 5 - 0.27% Coverage
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Appendix G: Theme Generation Example
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Appendix H: Candidate Themes

May 30, 2024
Efficiency consists of intentional and purposeful, goal-directed action to
advance patient care
« Faster when you don’t buy extra unnecessary groceries you don’t need
(e.g. gastroenterology consult vs. general medicine consult)
« Faster when you prepare a shopping list ahead of time (e.g. prepping
list the night before)
« Faster when you already know the layout of the grocery store (e.g. how
to navigate the EMR)

Culture: efficiency is an important part of resident identity but there is a
perception that telling people they need to be more efficient is against good
teaching practice/feeling that people should be allowed to take their time/focus
on “wellness”/reluctance to cause discomfort: perhaps this is the case with all
feedback

Responsibility/identity

Decreased self-centeredness, not “being in your own head”, focusing on the
team and focusing on patient care

Learning efficiency has conscious and unconscious components

Feedback can speed up the learning process

Some learners are more intentional about their approach than others

Developing efficiency

c. July 16, 2024
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Appendix I: Central University Research Ethics Committee Approval

DEPARTMENTAL RESEARCH ETHICS COMMITTEE

Departmont of Educaton
15 Notham Gardens, Oxdord OX2 6PY

Haff QA esiZoducaton oL ac ul

Department of Education, Social Sciences Division
University of Oxford 11 November 2023
o

Rescarch cthics approval

Rescarch title: Using constructivist grounded theory to understand how medical residents
learn efficiency

Research ethics reference: EDUC CIA_23 286

The above application has been considerad on behalf of the Education Departmental
Rescarch Ethics Committee (DREC) in accordance with the University’s procedures for
ethical approval of all research involving human participants.

| am pleased 1o confirm that, on the basis of the information provided to the DREC, ethics
approval has now been granted for this study.
Please note the following:
Personal data: It is the respoasibility of the Pl to ensure that all personal data collected
during the project is managed in accordance with the University's guidance and legal
requirements.

n-person activities: Any data collection involving in-person interactions with participants
must have an up-to-date ficldwork nsk assessment in place; further guidance is available
from the Safety Office’s website,

Amendments: Please notify the committee if you intend to make any amendments 10 the
information in your cthics application as submatted at date of this approval, as all changes
must receive cthical approval prior to implementation. The amendment form is available on
the SSH IDREC webpage.

We wekome feedback on your experience of the ethical review process and suggestions for

improvement. Please email any comments to staff . curcc @ education.ox.ac.uk /
student.curec @ education.ox.ac. uk of ethics @s0CsciLox A uk.

Yours sincerely
Aliya Khalid
DREC member

95




Appendix J: University X Resident Training Committee Approval
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Appendix K: University X Behavioural Research Board approval
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Foven C™Ce

CAUTION: Nor (~ai

Dear Maria

Please see attached for the full ethics application submitted to Oxford, the approval certificates, consent form

recrutment email, NSorMmation sheetl, Interview scrpt

Once | have your approval | will ask Lawura Moss 10 send the recruitment email 10 start the study
Thank you!

Best regards

13 725 AM
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