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Abstract

Introduction: Quality improvement (QI) is a growing and critical part of perioperative medical practice. However, there are few examples of
educational tools to introduce new learners from anesthesiology to QI. This may contribute to a lack of enthusiasm to learn about and
apply these concepts.Methods: This problem-based learning discussion (PBLD) was designed to teach anesthesiology residents about QI
in a way allowing for the application of core concepts in a group setting. We created this PBLD using available literature on QI in the
perioperative setting. Basic concepts and terminology necessary for new learners to communicate about QI were specifically addressed.
Feedback from staff anesthesiologists and resident participants in the PBLD was used to tailor it to the needs of the target learners and to
reach the educational objectives. Results: We delivered this PBLD in two separate learning sessions both to board-certified
anesthesiologists (N = 10) and to resident anesthesiologists (N = 19) at our institution. The exercise was reviewed anonymously, and
qualitative feedback was used to improve updated versions. Respondents felt that the PBLD would be improved by avoiding jargon-based
humor, considering the systemic implications of QI, and limiting the overall length of the learning tool. The PBLD has been adopted as a
starting point for discussions about QI in our training program. Discussion: We feel this PBLD can introduce new learners to the learning
objectives. This tool has provided an alternative to lectures or computer-based modules for teaching QI.
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Educational Objectives

By the end of this activity, learners will be able to:

1. State the purpose and value of improvement in the health
care setting.

2. Describe the differences between patient safety, quality
improvement, and quality assurance.

3. Describe the risks and responsibilities common in health
care improvement.

4. List the phases of a quality improvement project.
5. Apply quality improvement concepts to a perioperative

scenario.
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Introduction

It is critical for physicians to understand and participate in quality
improvement (QI). Doing so allows them to address health
care disparities and can improve the quality of care provided
throughout an individual’s career.1,2 The Accreditation Council
for Graduate Medical Education (ACGME) has recognized this
and made QI a mandatory component of graduate medical
education (GME) curricula across specialties.3 As a specialty,
anesthesiologists have recognized the importance of QI
in generating better patient outcomes in the perioperative
setting.4,5 The American Board of Anesthesiology has made
participation in QI mandatory for maintenance of certification,6

and the American Society of Anesthesiologists (ASA) created the
Anesthesia Quality Institute to facilitate the tracking and use of
quality measures among anesthesiologists.7,8

The majority of resources to teach resident physicians about
QI concepts were developed for training programs in internal
medicine and pediatrics9-16; however, MedEdPORTAL also
contains examples for trainees in obstetrics and gynecology17
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and psychiatry.18 Simulation may be emerging as a leading
teaching modality for QI, but so far, published examples are
limited to scenarios created for psychiatry19 and pediatrics.20

These simulations require expertise, time, and resources to
implement. There are limited examples of QI curricula designed
for trainees in surgical specialties,17,21,22 but we are not aware
of any open-access published tools designed specifically for
anesthesiology residents. Some GME program faculty may feel
unprepared to teach QI due to lack of expertise in teaching or
applying QI concepts, especially if curricula have not previously
been developed for their medical specialty.

Problem-based learning (PBL) methodologies have been
well integrated into the continuing medical education of
anesthesiology. This is perhaps because the practice of
anesthesiology requires real-time, time-limited data interpretation
along with creative reasoning and critical thinking. The
group format of PBL allows learners to develop these skills
by generating discussion.23 While there are several types
of PBL learning, case-based discussions are probably the
most recognizable among anesthesiologists.24,25 These PBL
discussions (PBLDs) have been a prominent part of every ASA
annual meeting for decades.24 PBL allows group learning
between peers26 without sacrificing the quality of learning if
a subject matter expert is not available.27 For these reasons
and because of work demonstrating the benefits of a flipped
classroom in teaching residents about QI,28 we feel that a PBLD is
an optimal means to teach anesthesiology residents about QI.

We developed a PBLD activity applying terminology and methods
recognizable in the daily workflow of anesthesiologists to
address the needs of anesthesiology GME training programs.
We feel this application assists in grasping QI concepts. Training
applicable to anesthesiologists that can be taught by group
discussion facilitated by nonexpert instructors is likely of value
to many anesthesiology training programs.

Methods

Prior to this PBLD, a lack of resources and education in QI was
cited as an area for improvement on our annual program ACGME
survey for 2 consecutive years. In response, we created our PBLD
to allow novices unfamiliar with the purpose, benefits, and basic
differences between improvement activities to apply the basic
concepts of QI. We designed our PBLD by literature review of QI
in the perioperative setting and our own personal experience.

We first presented an initial version of the PBLD to
anesthesiologists in our department with varying QI experience.
After this session, we provided an early version of the learning

discussion to these anesthesiologists for additional review.
We asked four follow-up questions to elicit narrative feedback
(Appendix A) and then incorporated these recommendations for
improvement into revisions of the PBLD. Furthermore, we sought
additional resources to address the anesthesiologists’ concerns
and to focus the applicability of the PBLD to perioperative
experiences.

We asked anesthesiology residents in our program to complete a
survey (Appendix B) to determine their enthusiasm for learning
about QI and their confidence in being able to complete a
project. After this, we provided the PBLD case stems and
required reading (Appendix C) consisting of open-access
journal articles4,29,30 to be read by learners before taking part
in the PBLD. (In order to ensure that open-access and enduring
materials can be supplied for future iterations of this PBLD, we
have here updated these required reading materials from the
original ones selected.) We also provided an exhaustive list of
resources that informed the learning discussion to the resident
learners at this time, but these were not required reading.

We conducted the resident PBLD at an afternoon academic
session with learners both in person and using tele- and
videoconferencing. This was necessary because of restrictions
in response to the COVID-19 pandemic. The facilitator explained
the framework of the PBLD session and reminded the learners
that they would be leading the discussion. The facilitator would
only speak if needed to help the learners verbalize the answers
to questions and case scenarios. The learners were then asked
to read the learning objectives and encouraged to ask any
clarifying questions about the framework of the PBLD. Next,
the facilitator read the case stem and the first question for
discussion aloud. The learners began to discuss the answer
to the question. The facilitator listened to the discussion and, if
necessary, allowed periods of silence to encourage the learners
to continue their discussion. If the learners did not verbalize
a key point, the facilitator would ask a question to the group
to generate discussion along those lines. The facilitator also
directed questions to encourage comment from learners who
made fewer contributions to the group discussion. This process
continued for each question. Throughout, the facilitator served as
a resource to help the learners verbalize the key concepts in the
learning discussion and the learning objectives.

After the learning session, we provided residents with another
survey based on a learner feedback survey used by Greenlaw,
Jacob, and Cheston20 (Appendix D). We recorded mean Likert
scores and standard deviations of the answers on this survey
as a surrogate for residents’ interest in QI and their opinion
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on the effectiveness of the tool. Learners were also asked to
provided narrative comments about the PBLD. We shared the
model learning discussion (Appendix E) with learners at this time
because it was convenient to do so and we felt that learners
might want to review selected areas of the model learning
discussion on which they wished to give feedback. Based on
survey results and narrative feedback provided by learners, we
made additional improvements to the PBLD stem, questions, and
model learning discussion.

We designed the evaluation of the PBLD to obtain qualitative,
narrative feedback from both sessions. The goal of obtaining
this feedback was to further improve the resource for future use.
We included a resident survey simply to ascertain the overall
feelings about this resource. During the resident PBLD session,
we gauged and made notes about resident participation.

Results

The initial PBLD session presented to 10 board-certified
anesthesiologists in our department took 90 minutes to
complete. The first portion of the PBLD clarifying the types of
improvement and the steps of QI took 60 minutes to complete.
The second part utilizing the case example took 30 minutes.
Eight of the 10 participants had reviewed the suggested
resources prior to the PBLD.

Narrative feedback was supportive of the learning tool and
indicated that it was an effective way to introduce new learners
to QI. Examples of positive feedback included the following:

� “[Overall] my impression is very positive. This is a
comprehensive introduction.”

� “This is a critically important topic. Creating a forum to
discuss the basics and to establish a common language
[for that dialogue to occur] is extremely valuable.”

� “Good discussion, [which leads to] a good debate.”
� “Great intellectual discussion that is also applicable to the
practice environment.”

However, other comments highlighted shortcomings with the
original narrative and made suggestions for improvement.
Several staff did not like the way that the original version of the
PBLD used cynical, jargon-based humor to seemingly disparage
the efforts of both physicians and nonphysicians to improve
patient care. Comments included the following:

� “The case has some negative images of physicians.
Consider a more positive approach to keep learners feeling
positive about QI.”

� “Anesthesiologists don’t ‘Just want to do their job and go
home,’ and I don’t think ‘No good deed goes unpunished.’
How about something in a more positive mode?”

Other staff highlighted the importance of systemic factors
in addressing QI. In particular, the importance of defining
appropriate outcomes and of observing those changes was
stressed. These respondents felt learners ought to grasp that
system change should matter to patients and be supported by
scientific evidence and that the system should be monitored for
unexpected changes that could negatively impact patient care.

� “[With regard to the scenario,] I would expand it to
include additional elements that will help in defining
the stakeholder, metrics, and outcomes that will be
appreciated. The backup of ORs has costs to the system.
Are we defining success for the system overall or just
postoperatively?”

� “How can we get help to better address our patient’s
needs? Building an effective team is important to solving
any problem and understanding any system.”

� “This is a critically important topic. It is difficult to learn
without a forum to discuss and a common language to
discuss it in. I would consider linking this case to evidence-
based practice guidelines and how they can help you
understand [a] system.”

There were also concerns about the length of the original
presentation. Developing a concise and effective approach
to learning was critical for these anesthesiologists, who
felt themselves getting lost or confused with the original
version.

� “I would hammer home the message of patient centered
care. I feel like that got a little lost in the push to show why
quality is beneficial to organizations.”

� “This is probably a little too long to hold residents’
attention. I think we lost the ‘problem’ through the
presentation.”

Thirty-one of our residency’s 51 residents (PGY 1-PGY 4)
completed the pre-PBLD learner survey (Table 1). Results of this
survey showed that residents had interest in learning about and
utilizing QI. Also, these residents were more likely to say that they
were confident in their skills and understanding of QI than may
have been expected from the results of the program’s annual
ACGME survey. Not all of these residents went on to complete
the PBLD because many were at remote training sites on the day
the PBLD learning session was held.
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Table 1. Pre-PBLD QI Survey (N = 31)

Questiona M SD

I think learning about QI is an important part of learning
to be an anesthesiologist.

3.7 1.1

Learning about QI will prepare me for success on
in-training and board examinations.

3.1 1.1

I will use QI in my day to day practice as an
anesthesiologist.

3.6 0.9

The only reason I will complete a QI project is because
the Accreditation Council for Graduate Medical
Education has made it a requirement.

3.4 1.4

I am confident that I can complete a QI project that will
positively impact others.

3.7 1.0

Abbreviations: PBLD, problem-based learning discussion; QI, quality improvement.
aRated on a 5-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 =
agree, 5 = strongly agree).

Nineteen anesthesiology residents completed the PBLD. Nine
residents were in person for the discussion; all others were
connected using tele- and videoconferencing. Thirteen of these
19 residents reported having reviewed the suggested material
to prepare for the PBLD. The PBLD took roughly 120 minutes to
complete, including a 15-minute break at the midpoint.

After completing the PBLD, 14 residents filled out the post-PBLD
survey (Table 2). As in the pre-PBLD learner survey, learners had
a more confident view of their own understanding of QI prior
to the learning session than we suspected before conducting
these surveys. Still, learners responded that the activity provided
a realistic scenario and a valuable experience. On average,
they agreed that they were more confident in their skills in
leading a QI initiative after completing the PBLD. The responses
to understanding the subject matter for participation and the
likelihood of starting a QI initiative were neutral on average.

Examples of positive qualitative feedback included the following:

� “I thought that the example simulation was a fantastic way
to apply the principles [of QI].”

Table 2. Post-PBLD QI Survey (N = 14)

Questiona M SD

Before the PBLD, I felt completely confident in my
abilities to lead a QI initiative.

2.4 0.7

I understood the subject matter of the scenario well
enough to actively participate.

3.0 0.4

The PBLD provided me with a realistic scenario with a
reasonable progression.

4.2 0.6

I gained valuable experience in completing this PBLD. 3.9 0.6
After the PBLD, I feel more confident in my abilities to
lead a QI initiative.

3.7 0.9

After the PBLD, I am more likely to start my own QI
initiative.

3.1 0.9

Abbreviations: PBLD, problem-based learning discussion; QI, quality improvement.
aRated on a 5-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 =
agree, 5 = strongly agree).

� “I think this is a great way to teach and discuss QI, and most
things in general.”

� “The discussion and debate were great.”

Several residents thought that this learning session could be
expanded with more examples.

� “I almost wish we had done two scenarios instead of one.”
� “I think we could read about these concepts [on our own].
I wish we had more ways to practice this.”

As was the case with the staff anesthesiologists, efficiency was
important to these learners. Several comments indicated that the
learning discussion could be shortened and still reach the same
learning objectives.

� “Content was great, perhaps too many different resources
to parse through before PBLD.”

� “This was a lot to get through in one sitting.
I am not sure the reading helped me prepare as much as
talking with other residents.”

Residents were frustrated by the need to use video- and
teleconferencing to perform a PBLD.

� “Somewhat hampered by virtual participation but overall a
good intro to QI, [quality assurance], and [patient safety].”

� “In person would have been better.”

Discussion

To teach QI to anesthesiology residents, we developed a PBLD
with a focus on topics specific to the perioperative setting. This
methodology appears to be feasible, and our example speaks
to its acceptability, implementation, and practicality, as well as
its adaptability to the irregular circumstances of the COVID-19
pandemic.31 This tool and ones like it could be an alternative
QI curriculum to lectures or online modules by using scenario
discussions that allow learners to teach one another. The learner
who commented, “This was a lot to get through in one sitting.
I am not sure the reading helped me prepare as much as talking
with other residents,” highlighted the value of peer teaching
and communication in acquiring the content knowledge of
the learning objectives. Their comment supports the idea that
collaboration and problem-solving skills are better addressed
by group learning such as PBLDs in comparison to individual
learning such as online modules.23,26,28 It is also likely that our
PBLD takes fewer resources and less time to teach these skills
compared with QI simulations.19,20

The inclusion of staff anesthesiologists involved in the
implementation and administration of patient care in the
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revisions of the case stem and learning discussion was critical in
developing this PBLD. These experts highlighted the systemic
nature of improvement and patient systems that may have
been difficult for trainees to otherwise appreciate. They also
emphasized the importance of modeling resident perceptions
and attitudes about learning. While humor can help engage
learners in an activity, overreliance on tropes could be difficult for
trainees to interpret and be seen as promoting a lack of empathy
for patients and colleagues.

Trainee survey responses were somewhat unexpected. Both
pre- and post-PBLD learner survey responses suggested that
residents had more baseline knowledge about QI than we
expected based on our training program’s annual ACGME
survey. The inclusion of senior (PGY 3 and PGY 4) residents in
our sample was likely responsible for some of this feedback.
Residents in our program are required to complete an
improvement or patient safety project during their training. Senior
residents are more likely to have completed this project and thus
have more expertise with these topics than junior (PGY 1 and
PGY 2) residents. The narrative feedback from senior residents
is likely still of value because they were able to evaluate whether
this PBLD would have helped them learn about QI to complete
their improvement/patient safety project. This supports our goal
of producing a PBLD QI resource responsive to the needs of
anesthesiology resident learners.

The need for off-site rotations because of the nature our
institution limited the number of PBLD sessions possible. Some
of these residents were able to participate via teleconference,
but it was not feasible for all depending on a resident’s current
assignment. Therefore, while many residents were able to
complete the internet-based prelearning survey, fewer were
able to participate in the learning session. Also, because of
the structure of our training program’s curriculum, more senior
residents were on outside rotations and therefore less able to
participate in the learning session compared to junior residents
(PGY 2s). This did not seem to have an effect on the likelihood
of which residents would actively participate in the PBLD as
both junior residents and the senior residents who were present
commented on the learning objectives and answered questions.
Facilitator encouragement of less vocal learners was effective
for both in-person and remote learners. Some of these less vocal
learners made thoughtful observations that helped to steer the
discussion toward the learning objectives when encouraged to
comment.

Our single learning session limits the ability to evaluate the
effectiveness of our intervention to teach the concepts of QI

with the same external validity as other published resources.
The ability of our surveys to elicit accurate feedback has not
been validated. However, given that the concerns that led to the
development of this tool were derived from the ACGME survey, it
may be reasonable to assume that anonymous survey responses
would identify similar concerns about the ability of this PBLD to
address its learning objectives.

In the future, the learning by residents from a PBLD QI
curriculum should be evaluated with a validated tool such
as the Assessment of Quality Improvement Knowledge and
Skills21 or the Quality Improvement Knowledge Assessment
Tool.10,22,23 Comparing residents who did and did not participate
in a PBLD QI curriculum using these validated measures would
likely determine the curriculum’s effectiveness in relation to
other educational methodologies. Additional PBLDs in a QI
curriculum are probably needed to provide comprehensive
learning as measured by these validated tools. Once developed,
synchronous learning from nonexpert facilitators would be a
valuable resource for many anesthesiology training programs.
We look forward to collaboration with other educators to develop
and implement more QI PBLD learning scenarios that will
allow for more comprehensive evaluation of the effectiveness
of this methodology in a broader range of anesthesiology
residents.

Appendices

A. Staff Feedback Questionnaire.docx

B. Pre-PBLD Learner Survey.docx

C. Case Stem and Required Reading.docx

D. Post-PBLD Learner Survey.docx

E. Model Learning Discussion.docx

All appendices are peer reviewed as integral parts of the Original
Publication.
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