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Abstract

Background \We developed a practice-based learning and
improvement (PBLI) curriculum to address important
gaps in components of content and experiential learning
activities through didactics and participation in systems-
level quality improvement projects that focus on making
changes in health care processes.

Methods We evaluated the impact of our curriculum on
resident PBLI knowledge, self-efficacy, and application
skills. A quasi-experimental design assessed the impact
of a curriculum (PBLI quality improvement systems
compared with non-PBLI) on internal medicine residents’
learning during a 4-week ambulatory block. We
measured application skills, self-efficacy, and knowledge
by using the Systems Quality Improvement Training and
Assessment Tool. Exit evaluations assessed time invested
and experiences related to the team projects and
suggestions for improving the curriculum.

Results The 2 groups showed differences in change
scores. Relative to the comparison group, residents in the
PBLI curriculum demonstrated a significant increase in

the belief about their ability to implement a continuous
quality improvement project (P = .020), comfort level in
developing data collection plans (P = .010), and total
knowledge scores (P <.001), after adjusting for prior PBLI
experience. Participants in the PBLI curriculum also
demonstrated significant improvement in providing a
more complete aim statement for a proposed project
after adjusting for prior PBLI experience (P = .001). Exit
evaluations were completed by 96% of PBLI curriculum
participants who reported high satisfaction with team
performance.

Conclusion Residents in our curriculum showed gains in
areas fundamental for PBLI competency. The observed
improvements were related to fundamental quality
improvement knowledge, with limited gain in application
skills. This suggests that while heading in the right
direction, we need to conceptualize and structure PBLI
training in a way that integrates it throughout the
residency program and fosters the application of this
knowledge and these skills.
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Introduction

Medical practice includes the clinical management of an
individual patient’s health conditions in a health care system
where the number and types of treatment and care options
are continually changing. As a result, residents must develop
continuous quality improvement (CQI) knowledge and
systems thinking to succeed as practicing physicians. If a
gap remains in physicians’ knowledge of these essential
domains, the impact of system interactions on patients and
health care practices will go unrecognized, potentially
resulting in substandard and inefficient health care delivery.
Accrediting organizations have recognized the need for
these CQI skills by establishing competencies, such as
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practice-based learning and improvement (PBLI), and have
incorporated them into physicians’ training and practice.'?
In response to the Accreditation Council for Graduate
Medical Education’s (ACGME’s) PBLI competency
requirement, several approaches to training PBLI have
emerged, but descriptions provided are not sufficiently
detailed to permit replication.’ In the literature, the
descriptions of the frequency and duration of educational
sessions’ content and objectives are variable and occasion-
ally difficult to ascertain.’> Most sessions occurred during an
elective*® or ambulatory rotation/setting.*!”
Most PBLI curricula include didactic instruction (small
groups/lectures,* %% workshops,'” and web-based
instruction?®) and/or experiential learning, with chart
t,%1%2! gystematic analysis of morbidity and mortality
520 and proposals/

with many of the proposals/projects being
d.7-8:10.12-16,19

audi
conferences, root cause analysis,
projects, 720
team base

There are important gaps in PBLI curricula content.’***
For example, Windish et al® highlight that only 5 of 13
resident-based quality improvement (QI) curricula reviewed
had addressed the Institute for Healthcare Improvement’s
knowledge domains consisting of (1) developing new, locally
useful knowledge and (2) understanding health care as a
process/system. Moreover, we found only 1 study describing
the presentation of project proposals to institutional
leadership and staff that was not involved in mentoring/
facilitating or teaching the educational sessions.'" Another
gap relates to limited integration of experiential learning
activities within the organization.>2*

To address these gaps, we developed a comprehensive
PBLI QI systems curriculum that integrates experiential
learning activities and highlights health care system
interactions via participation in system-level QI projects.
The curriculum emphasized making changes in health care
processes, understanding core improvement knowledge and
skills, and incorporating opportunities to share QI skills
through project presentations.**

Methods

We evaluated the impact of the PBLI QI systems’ curriculum
on PBLI application skills, self-efficacy, and knowledge by
using the Systems Quality Improvement Training and
Assessment Tool (SQI TAT), which consists of a
questionnaire and a coding system for scoring open-ended
responses.”® The study was approved by the Louis Stokes
Cleveland Department of Veterans Affairs Medical Center’s
(LSCDVAMC) Institutional Review Board.

Participants were internal medicine (IM) residents,
postgraduate year 1 through 3, training at University
Hospitals of Cleveland and the LSCDVAMC. Each year, IM
residents are assigned to complete a 4-week ambulatory
block. During academic year 2005, a PBLI QI systems and a
non-PBLI (systems-based practice and microteaching)
curriculum were offered on alternating blocks.
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In a quasi-experimental design, ambulatory block
data were collected from residents during 6 intervention
(PBLI QI systems curriculum) blocks (n = 46) and 5
comparison blocks (n = 40). Five additional residents
participated in some teaching sessions but weren’t available
to complete the pre- or post-test questionnaires and two
residents had missing information on the post-test.
Questionnaires were completed by residents at the outset of
the first session (pre-test), prior to any discussion, and at the
conclusion of the last session of the block (post-test).” When
the questionnaires were administered, part A and part B were
completed sequentially. An anonymous exit evaluation was
also completed at the end of the last session of the block.

The systems-based PBLI curriculum occurred during a
4-week period on alternate resident ambulatory blocks
(TABLE 1).>* Residents attended one-half-day-a-week
sessions involving didactics and small-group application
exercises linked to the development of system-level QI
projects aligned with organizational needs. Opportunities
for these projects were identified by the clinical managers in
the area of practice of the residents, for example, outpatient
clinic and emergency department. Inclusion criteria for
project themes were (1) alignment with the institution’s QI
goals, (2) relation to the residents’ practice in these work
areas, and (3) support by a clinician champion (ie,
physician[s] interested in improving the problem identified
and working with residents and project stakeholders).
Further development of the project by the residents occurred
outside the didactic sessions and included activities such as
discussion with stakeholders and data collection and
analysis (TABLE 1). The clinical champion provided an
interface between trainees and project stakeholders.
Physicians in this role also facilitated the implementation of
projects.

Consistent with ACGME goals, the curriculum was
structured to teach the core learning principles of PBLI and
to challenge residents to share this knowledge with other
trainees, clinical faculty, and clinical leadership through
their project presentations at Morbidity and Mortality
Conference (MMC). This high-visibility forum was sought
so residents could present their newly acquired skills and
respond to questions from professional colleagues (from
medical students to institutional leadership).

The curriculum was delivered by 2 second-year fellows
in the Veterans Affairs Quality Scholars Fellowship
Program who had expertise in QI methods.?” They served as
content experts and facilitated application of concepts
through direct feedback during project development.

The comparison group consisted of residents who
participated in a different 4-week curriculum (systems-
based practice and microteaching) occurring on alternate
ambulatory blocks to the PBLI QI systems curriculum
(TABLE 1). Experiential learning activities for this group
included small-group exercises, for example, patient safety
analysis, and individual activities emphasizing
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TABLE 1 OVERVIEW OF THE CURRICULUM EXPERIENCES FOR INTERVENTION AND COMPARISON GROUPS
Intervention: PBLI Systems QI Training Group Sessions
(1 Afternoon/Week for 4 Weeks - Sessions in Order as Comparison Group Sessions® (Order of These Sessions May
Outlined) Vary During the Block)
Module 1 2 hours: 3 hours:
= Pretest (for curriculum assessment) = Pretest before first module
= Review goals and objectives of the curriculum and the first = Systems-based practice curriculum (sections 1 and 2)
module = Content: Review of goals and objectives and introduction to
= Residents work in teams of 2 or 3 and are given a choice of 3 epidemiology of patient safety, human factors engineering,
clinical cases to develop a CQI project and systems thinking
= Medication refill in the resident clinics = Teaching methods include didactic and experiential learning
= Provider hand-offs in urgent care = Small-group exercises include nonclinical and clinical
= Precode evaluation on the inpatient medical wards human factors engineering and patient safety case review
= Outside work: Residents to identify a case of system failure
= Introduction (didactic) to CQI principles, including model for and present a summary
improvement and rapid cycle change
= Application of CQI principles (small-group exercises with
faculty facilitation), that is, flow chart, cause-effect diagram,
change concepts, aim statement
= Qutside work: Residents to work on application of CQI
principles to their CQI project (~1 h)
Module 2 2 hours: 3 hours:
= Residents present their work in progress with faculty and = Systems-based practice curriculum (sections 3 and 4)
peer feedback = Content: Review of goals and objectives, introduction to
= Introduce CQI tools (didactic), including Pareto chart, run safety culture, system solutions, root cause analysis, and
chart, and SPC chart disclosure of error
= Application of at least 1 tool to CQI project (small-group = Teaching methods include didactic and experiential learning
exercise with faculty facilitation) = Small-group exercises include mini-root cause analysis and
= Qutside work: Residents refine measure and identify patient safety case review
appropriate data display for their project (~2 h) = Qutside work: Residents to identify a case of system failure
and present a summary
Module 3 2 hours: 3 hours:
= Residents present their work in progress with faculty and = Microteaching curriculum emphasizing teaching residents
peer feedback how to teach (1/2 of group per session)
= Small-group activity on measurement and data display in = Includes introduction to teaching methods, teaching
consultation with faculty example, and feedback
= Qutside work: Final preparations for presentation of their = Outside work: Residents prepare a presentation of a sample
CQl project at IM M&M conference (~2 h) teaching session
Module 4 1.5 hours: 3 hours:
= Teams present projects at IM M&M conference = Microteaching curriculum emphasizing teaching residents
= Quality improvement posttest assessment how to teach (1/2 of group per session)
= Posttest immediately after last module and anonymous ® Includes introduction to teaching methods, teaching
resident curriculum evaluation example, and feedback
= OQutside work: Residents prepare a presentation of a sample
teaching session
= Posttest immediately after last module

Abbreviations: CQl, continuous quality improvement; IM, internal medicine; M&M, morbidity and mortality; PBLI, practice-based learning and improvement; QI,
quality improvement; SPC, statistical process control.

?The order for the sessions varies for the comparison group, but consists of the experiences summarized. The information summarized maps out to the same
time periods for the curriculum sessions and is provided to give a sense of what the comparison groups are doing during the time frame.

microteaching skills. These trainees also had tasks to
complete outside of the formal learning sessions.
Measurement and Analysis

We evaluated the intervention by assessing application skills,
self-efficacy, and knowledge. In addition, we collected input

regarding time invested in and experiences with the team
projects and suggestions for improving the curriculum. The
former were measured with the SQI TAT, which consists of
closed- and open-ended questions and a coding system.** This
tool scores key variables for ideal responses to evaluate project
proposals (14 variables identified) and short answer definitions
for core knowledge concepts (30 variables). In preliminary
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analyses of coder training and reliability for this sample, the SQI
TAT and its coding system were found to have good intercoder
reliability (percent agreement greater than 85%; the Lin
concordance coefficient for total knowledge was 0.98 and for
total application scores, 0.88). It was also found to have face and
content validity (established via review by experts in the field)
and discriminative validity. Specifically, at baseline, mean scores
for residents who had experienced a prior PBLI curriculum
were higher than those who had not, for total knowledge scores
and for 3 of 4 self-efficacy items related to project development,
development of a data collection plan, and for project
implementation. Although the mean scores for total application
and self-efficacy about teaching PBLI were higher for the group
with prior experience, the differences were not statistically
significant.”® The psychometric properties of this tool for this
cohort are described in detail elsewhere.*

TABLE 2 provides an outline of the SQI TAT questions.
Part A was an open-ended format to assess application skills
through a project proposal and was based on recall and
understanding rather than recognition via prompting.
Instructions for part A were as follows:

Based on your clinical experiences, develop a project that
would help to improve any aspects of patient care. Please
provide enough information so that someone unfamiliar
with the context would know what to do, how to do it,
and why.

Coders evaluated responses by using a coding system in
which each relevant unit of information (variable) was
scored as present or absent (dichotomous), with some
units weighted more according to their importance or
complexity. Specifically, responses were coded for the
presence or absence of variables in the following sections
relevant to application skills: background, aim,
intervention, measurement, impact, and next steps
(TABLE 3).%¢

Part B is composed of 4 closed-ended (5-point Likert
scale) self-efficacy (belief one is capable) and comfort-level
items and 6 open-ended knowledge items (TABLE 2). The
self-efficacy items correspond to core considerations that
form a developmental trajectory in PBLI capabilities and
build on previous instruments.**'® We used the following 4
closed-ended items (5-point Likert scale): (1) developing a
plan, (2) developing a plan that takes contextual
considerations and restraints into consideration, (3)
implementing a plan, and (4) teaching.

Basic knowledge was assessed by 6 open-ended items
that focus on core concepts that need to be understood to
adequately develop a project, though the actual terms or
concepts may not be defined in a project proposal (eg,
defining common cause variation). Respondents were asked
to define the following 6 knowledge items: change concept,
cause-effect diagram, elements of the improvement model,
common cause variation, special cause variation, and why
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the distinction is important. Responses to each of the
knowledge items were coded for the presence or absence of
multiple relevant units of information (variables) required
to provide a comprehensive description of the concept (eg,
to adequately define the concept of a cause-effect diagram, 9
units of information/variables were coded). Some of the
individual variables are weighted more given their
complexity and importance in demonstrating an
understanding of the concept (TABLE 3).

The pretest also assesses perceived knowledge and prior
experience (TABLE 2) by using items from Djuricich’s CQI
Curriculum for Residents.”!'$2

Two coders (A.M.T. and R.H.L.) scored the open-ended
application and knowledge components. Consensus was
obtained on all discrepancies before summing to obtain
scores for analysis. Baseline scores were compared for the 2
groups and difference scores (post-pre) were analyzed.
Because the distributions for the difference scores were
nonnormal, we transformed the data (added a constant of
10 points to eliminate negative and zero scores and then
obtained the square root) to achieve normal distributions.

We evaluated the curriculum’s impact with # tests,
followed by multiple regression analysis to evaluate the
intervention’s impact after adjusting for prior experience.
Analyses were performed on total scores and their
subsections. Significance was determined by P < .05. For
ease of presentation and discussion, we report raw, not
transformed, scores in the tables.

Team projects were evaluated via an anonymous exit
evaluation completed by trainees at the end of the last PBLI
session, which also collected data on resident time spent on
team projects (individually and as a team) outside of the
weekly structured didactic sessions. Responses were used to
generate descriptive information. Team project experience
was assessed by focusing on residents’ satisfaction with
team performance and sense of shared responsibility for the
project. Both items were measured on a 6-point Likert scale.
Responses were summarized for descriptive purposes.
Suggestions for improving the curriculum and experiences
related to PBLI were sought via an open-ended item.
Responses were used to generate themes for guiding
integration of feedback.

Results

Pre-post data were available for 46 residents in the
intervention group and 40 residents in the comparison
group. Exit evaluations for the PBLI curriculum were
completed by 96% of the 49 attendees. Baseline data are
summarized in TABLE 2. The groups did not differ
significantly on any pretest items. Overall levels of PBLI
knowledge and application skills were low. Groups were
not different regarding distribution of post-graduate year
(P = .616) and previous exposure to a PBLI curriculum
(P = .227) (y* analysis).
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TABLE 2 BASELINE INFORMATION FOR INTERVENTION (N = 46) AND COMPARISON (N = 40) GrRoups?

PBLI, Mean Comparison,
(SD) or % Mean (SD) or %
Perceived knowledge and prior experience

How much do you know about continuous quality improvement? (o: “Absolutely nothing” to 4: | 272 (98) 2.92 (.90)

“Heard of it, understand terminology and concepts, and could give a lecture to residents/other

health care personnel about CQ!I”)

What kinds of experiences have you had with CQI?

Absolutely none. 31 457
I have attended a meeting (not a lecture) discussing quality improvement. 16.7 7.4
I have been a passive part of a quality improvement team (ie, not actively involved in the 285 15.2
planning or decision making).
I have been an active part of a quality improvement team (ie, have been involved in the 23.8 217
planning and decision making).

Application - Proposed project: Total application score 315 (1.91) 2.90 (2.01)

Based on your clinical experiences, develop a project that would help to improve any aspect of

patient care. Please provide enough information so that someone unfamiliar with the context

would know what to do, how to do it, and why.

By Sections: Background 135 (:85) 133 (.88)
Aim 0.09 (.41) 0.05 (.32)
Intervention 1.04 (113) 113 (118)
Measurement 0.50 (.96) 0.25 (:63)
Impact and next steps 0.20 (75) 015 (.66)

Different domains of self-efficacy and comfort level (scale: 1, “Strongly disagree” to 5, “Strongly agree”)

PBLI project development (I believe | am able to develop a CQI project.) 3.45 (78) 3.43 (74)
PBLI project implementation (I believe | am able to implement a CQI project.) 3.27 (:59) 3.36 (.69)
Teaching CQI (I believe | am able to teach CQI principles.) 2.63 (:95) 2.58 (.76)
Developing data collection plan (I believe | am comfortable developing a data collection plan 324 (82) 3.45 (71)

consistent with time and resource limitations.)

Knowledge: Total knowledge score 1.54 (2.48) 1.62 (1.99)

Knowledge items

Describe what is meant by a change concept. 039 (.65) 0.48 (51)
Describe how a cause-effect diagram is created. 039 (1.04) 0.38 (70)
Describe the elements of the improvement model. 039 (80) 0.36 (.91)
Define common cause (random) variation. 013 (:62) 014 (57)
Define special cause (assignable) variation. 017 (74) 0.7 (.44)
Why is the distinction between common and special cause variation important? 0.07 (44) 0.07 (.47)

Abbreviations: CQI, continuous quality improvement; PBLI, practice-based learning and improvement.

“No comparisons between groups were significant at the P <.os level for t tests or Mann-Whitney U tests.

Core Domains of PBLI Curriculum Application (Proposed Projects) Residents in the PBLI

curriculum did not demonstrate significant improvement in
The difference in scores between the intervention group and  total application scores relative to the comparison group (P =
the comparison group are shown in TABLE 4. .06). When analyzing the individual sections, the groups
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TABLE 3 DESCRIPTION OF SCORING FOR THE APPLICATION SECTIONS AND KNOWLEDGE ITEMS
No. of Total No.
Variables of Points Example of One Variable Coded for Whether It is Present or
Coded? Possible Absent in Response

Application sections

Background 4 5 Mentions consequences (clinical impact) of the current state of
affairs or status quo (2 points)

Aim 2 4 Addresses how much improvement will result (how much is it
changing) (2 points)

Intervention 2 5 Describes a change, not an outcome, that is linked to the
background/aim statement and/or provides a description of the
intervention that represents a reasonable starting point (1 point)

Measurement 2 3 Provides a measure that is specific and understood so that you
could reproduce it (2 points)

Impact 1 3 It should be clear in the description how things will be modified/
changed/improved as a result of the intervention AND
There should be linkage to the context in which the change will
occur or consideration of the ramifications of this intervention and
broader environment (3 points)

Next steps 3 9 References rapid cycle change by noting when he/she would
consider adopting, adapting, or aborting the intervention (3 points
for each reference to strategy of adopting or adapting or aborting
the intervention)

Knowledge open-ended items

Describe what is meant by a change 3 7 Includes mention that it is useful in developing specific ideas for

concept. change (1 point)

Describe how a cause-effect diagram is 9 n Identifies/states the main problem/issue/outcome/effect and works

created. to determine the main causes, which are the “main bones”; OR
Makes suggestions and decides which main causes are most likely
the root causes of the problem (2 points)

Describe the elements of the improvement 8 9 Provides the question, “What change can we make that will result in

model improvement?” and/or makes reference to an intervention, solution,

’ or plan (1 point)

Define common cause (random) variation. 3 6 Mentions that it cannot be traced back to a single root cause
(2 points)

Define special cause (assignable) variation. 3 6 Mentions it is an unexpected, easily identified problem that is out of
range (3 points)

Why is the distinction between random 4 12 When changing systems, special causes must be addressed first

and special cause variations important? before common cause variation can be managed (3 points)

?Open-ended responses to proposing a project and to each of the knowledge items were coded for the presence or absence of multiple relevant units of
information (variables) required to provide a comprehensive description of core aspects of a proposed project and/or description of core concepts.

differed only on the aim statement (P < .001), which remained
significant after adjusting for prior experience (P = .001).

Self-efficacy and Comfort Level Residents participating in
the PBLI curriculum had a greater increase in the belief
about their ability to implement a CQI project and in
comfort level in developing data collection plans. The
groups did not differ on the other 2 items. These findings
remained after adjusting for prior experience.

Knowledge Residents in the PBLI curriculum demonstrated
greater increase in total knowledge and its component parts
except when defining common cause variation and the

54 Journal of Graduate Medical Education, March 2011

distinction between common and special cause variation.
These findings remained after adjusting for prior
experience.

Team Projects

There were 7 clinical projects: (1) medication refill; (2)
hand-offs; (3) uncertain disposition; (4) code cart; (5)
documentation for blood pressure; (6) community-acquired
pneumonia; and (7) Papanicolaou smear.

Resident Time Invested The median time spent working
individually outside of didactic sessions was 2 and one-
quarter hours (interquartile range [IQR], almost 2 and

SS900E 93l} BIA §Z2-01-GZ0Z 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awndy/:sdiy woly papeojumoq



ORIGINAL RESEARCH

TABLE 4 DIFFERENCE SCORES® (POSTSCORE MINUS PRESCORE) FOR INTERVENTION (N = 46) AND COMPARISON GROUPS
(N = 40)
PBLI Comparison
Mean Diff (SD) Mean Diff (SD) P Value
Application — Proposed project: Total application score 0.65 (2.60) —0.55 (234) 063
Based on your clinical experiences, develop a project that would help to improve
any aspect of patient care. Please provide enough information so that someone
unfamiliar with the context would know what to do, how to do it, and why.
By sections
Background 0.3 (1.07) —0.24 (1.08) .088
Aim 0.48 (.96) —0.05 (.31) .001
Intervention —0.04 (1.32) —0.07 (1.44) .505
Measurement 0.20 (1.31) —0.12 (.63) 229
Impact —013 (89) —0.07 (81) 773
Next steps o (.63) o (o) 916
Different domains of self-efficacy and comfort level (1: Strongly disagree, to 5: Strongly agree)
PBLI project development (I believe | am able to develop a CQI project.) 63 (72) 38 (1.00) 166
Developing data collection plan (I believe | am comfortable developing a data 80 (.81) 28 (.93) 006
collection plan consistent with time and resource limitations.)
PBLI project implementation (I believe | am able to implement a CQI project.) 70 (73) 25 (1.00) 021
Teaching CQI (I believe | am able to teach CQI principles.) 44 (1n) 58 (114) 570
Knowledge: Total knowledge score 439 (4.89) 0.73 (2.51) <.001
Describe what is meant by a change concept. 070 (1.09) 013 (72) .005
Describe how a cause-effect diagram is created. 130 (1.53) 010 (81) <.001
Describe the elements of the improvement model. 0.89 (1.42) 015 (1.03) 007
Define common cause (random) variation. 0.80 (1.56) 0.40 (1.22) 176
Define special cause (assignable) variation. 0.50 (1.26) —0.03 (28) .010
Why is the distinction between common and special cause variation 0.20 (98) 0.00 (.68) 302
important?

Abbreviations: CQI, continuous quality improvement; Diff, difference; PBLI, practice-based learning and improvement.

? Analyses were conducted on transformed scores given the nonnormal distribution of raw scores. The means and standard deviations provided reflect the

original scores/scales (ie, nontransformed) for ease of interpretation.

three-quarter hours; range, 0 to 28 hours) and working with
the team was 2 hours (IQR, 2 and one-half hours; range,
20 minutes to 23 hours). On average, more individual time
was spent during week 2 and more team time during
week 3.

Team Project Experience Overall, residents were satisfied
with team performance (93.9% were either “very satisfied
[category 1] or “mostly satisfied [category 2] and the
median response category was 2). They mostly agreed that
everyone shared responsibility (82.1% reported either
“strongly agreeing [category 1]” or “mostly agreeing

[category 2], with a median response category of “mostly
agree”).

Suggestions for Improving the Curriculum Twenty-four of
49 intervention residents left this item blank, or drew a line.
Four wrote “none.” Three themes emerged from responses
provided by the 21 residents: (1) more time and/or more
support to reduce time; (2) better road map (suggestions to
make tasks and processes clearer, more consistent, and/or
more structured); and (3) suggestions for defining projects
more clearly and making them more achievable. Aside from
improvement feedback, 8 residents provided positive
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TABLE §

Theme (Frequency)

THEMES FROM EXIT EVALUATIONS: SUGGESTIONS FOR IMPROVING THE PBLI CURRICULUM EXPERIENCE (N = 21)?

Examples From Residents’ Responses

More time/more support to
reduce time (10)

“The limitation in time, however, makes it difficult to attempt and achieve larger results. Perhaps it can be integrated
in the curriculum as a year-long Firm and DMC group (day of the week = team) project complemented by the courses
already in place during ambulatory.”

“Time should be allotted DURING the week for it.”

“Perhaps more dedicated afternoons would have been helpful”

“There was no real time to properly set up a project, collect data, and analyze it.”

“Readily available resources for presentation! VA education office should buy the software needed for fish diagrams
and flow charts. This takes approximately 1/3 of the time spent on project!”

Better road map (8)

“Maybe the process should be explained more carefully beforehand. We learned the hard way not to get data before
we know the process.”

“Have 1 person responsible for presentation—others write paper (2—3 pages) (short); this will increase effort/interest
of nonpresenters.”

“I think it would be helpful in the teaching if 1 project were used as an example and carried through all of the graphs/
PowerPoint [Microsoft, Redmond, WA] slides ...a single example project for the aim statement, gathering information,
random variation graph, fishbone, etc.”

“I don’t think I really learned the ‘terminology’ we were questioned on. Maybe after/during, when we are already
doing our projects, we could review the terminology and how we are applying it.”

More manageable project
scope (4)

“Help in choosing achievable projects—managing expectations and not letting projects get too grand in scope.”

“Consider simpler projects”

Positive comments provided (8)

“None—it was well organized and well taught. It was a great learning experience!”

“I think it is a very important component of our residency training, and our exposure to it is unique among other
residency programs.”

“Even though I had my reservations about the whole exercise to begin with, | really liked the concept as it progressed.
Identifying problems and working on them in a team effort, as done here, is a very effective way of cultivating such a
habit in young physicians. We appreciate the (staff) team’s enthusiasm in improving the residents’ education.”

“I think it is a good project with great mentors and it also brings importance to issues we tend to ignore at times.”

Abbreviations: DMC, Douglas Moore Clinic; VA, Veterans Affairs.

? Forty-nine residents completed the exit evaluation; 24 left this item blank and 4 others indicated that they had no suggestions. Because some responses/

feedback reflected more than 1 theme, the total for theme frequency exceeds the total sample (n) of residents providing feedback.

feedback (unsolicited) in response to this question. These
responses acknowledged the value and importance of the
curriculum, including the contributions of the faculty. The
data are summarized in TABLE 5.

Discussion

The call for PBLI competency among graduates of medical
education has led to a variety of approaches to establishing
curricula. As we move toward a more standard approach
for PBLI training that can be implemented across
institutions, there is a need to identify certain curricular
elements that should be an accepted part of the PBLI
teaching methodology. Our curriculum informs these next
steps by uniquely integrating (1) core knowledge concepts
(improvement knowledge, performance measurement, and
systems thinking) to ensure a solid foundation for QI
implementation; (2) experiential learning into
organizational improvement efforts; (3) team-based project
development and implementation modeling QI learning that
occurs in clinical practice; and (4) mandatory presentation
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of QI projects to a broad audience, including key
stakeholders and institutional leadership. Several of these
attributes have been acknowledged by leaders in health care
improvement as being important knowledge systems, tools,
and methods that are needed to transform the health care
system.?’

Compared to the control group, residents participating
in our PBLI curriculum demonstrated an increased
understanding of key improvement concepts and tools, such

35 <

as “change concept,” “improvement model,” “cause-effect

9% <¢

diagram,” “‘special cause variation,” and increased ability
to develop a complete aim statement. As for the findings
related to the knowledge component, they are consistent
with the expected progression in the cognitive development
of learners from basic terminology (ie, describe a change
concept) to more complex concepts, such as analyzing data
(ie, special cause variation).?® The improvement in defining
the more complex items’ common cause variation and
explaining the difference between common versus special
cause variation was not statistically significant. This
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suggests that the curriculum needs to identify opportunities
to reinforce these more challenging concepts, consistent
with suggestions made by the residents (TABLE 5).

Perhaps not surprisingly, the curriculum had a larger
impact on learner cognitive development regarding basic
knowledge than application skills. Among the application
skills evaluated by the SQI TAT, significant improvement
was found in developing an aim statement, a fundamental
step in applying the Model for Improvement before
successful project implementation.*® While it is surprising
that there was no significant improvement in the
background section, a more basic application skill, this skill
is not unique to QI work and may not have been seen as a
priority for faculty or residents. These findings may reflect
the need, within this time-constrained curriculum, to tailor
actual project advancement to meet the residents’ evolving
QI learning needs, consistent with appreciating a
progression in the cognitive development that is needed to
advance learners’ skill acquisition.”*! Given the limited
exposure to PBLI in this curriculum and other aspects of the
training program, it may have been difficult for residents to
transfer application skills from the actual project to the
application component of the SQI TAT.3?

Participants in the PBLI curriculum had greater belief in
their ability to implement a CQI project and a greater
comfort level in developing data collection plans,
reinforcing the value of including projects. The high
satisfaction reported for team performance further
underscores the value of experiential learning grounded in
team-based clinical projects. At the same time, participants
did not demonstrate increased ability to develop a project or
teach CQI principles. One explanation may be that, while
the curriculum was limited in its exposure to PBLI (ie, 4
teaching sessions), it provided residents with a sense of the
tremendous scope of CQIL Time limitations may have also
hindered the progression of skill development, from
implementing CQI to developing and teaching it.

While the findings from this preliminary study are
promising, there are several limitations. Although the study
used a comparison group, it involved only 1 institution and
1 residency program. However, the comparison group
provided a stringent assessment, as the participants were
receiving a systems-based practice curriculum that had
overlapping domains of knowledge and skill sets.**>*
Moreover, while limited to a single site and residency
program, we have complete data on 92% of the residents (n
= 86) for an entire academic year. Generalizability is
limited because it is not clear exactly how much time was
required of the faculty and clinician champions to support
the project outside of the curriculum time. In an effort to
measure this effort, we solicited weekly estimates from
faculty and champions regarding the amount of time spent
outside of the teaching sessions and the method of contact.
Inconsistent responses limited our conclusions but provided
some estimates: for the 23 responses provided, the average

amount of time spent with residents was 11.7 minutes per
week (range, 0-60 minutes), mostly as face-to-face
interactions. Of note, our faculty had prior experience in
QI; this factor may also limit the ability of other programs
to estimate faculty time commitments.

The SQI TAT is still in development and testing phase
and may be limited in its ability to detect improvement in
the 3 domains, namely, application, self-efficacy, and
knowledge. Further evaluation, including in other settings,
is needed to validate and refine it. Nevertheless, this
preliminary assessment tool demonstrated good
psychometric properties consistent with a developmental
progression of PBLI knowledge and application skills.2¢

While the residents demonstrated change and worked to
develop and implement system-relevant projects, we do not
know if the curriculum has or will impact on their practices.
Our assessment for these analyses focused on application
skills, self-efficacy, and knowledge; however, other analyses
have assessed the added value and sustainability of these
projects for the institution.?* Our vision includes integrating
a PBLI curriculum that nurtures learners in the development
of PBLI knowledge and skills, and application of those
knowledge and skills sets in such a way that CQI becomes
part of everyday practices. Our experience during this pilot
study suggests that a longitudinal curriculum throughout
the 3 years of training is more likely to enhance the
progression of improvement in application skills, self-
efficacy, and knowledge, beyond that afforded by the 4-
week immersion during the ambulatory block. It has been
suggested that transfer of knowledge and skills is difficult
and requires repeated exposure.** Thus, repeated exposure
to PBLI, combined with active mentoring of these
experiences, should facilitate the transfer of improvement
knowledge and application skills to different scenarios.
Additionally, faculty and organizational support for this
work by the trainees is critical, as it validates its importance
in advancing health care outcomes.

Conclusions

Residents participating in our comprehensive curriculum
showed overall greater self-efficacy, comfort level,
knowledge, and application of CQI. This observed impact
reflects increased understanding of some CQI concepts
fundamental to the development of improvement in health
care.”” At the same time, we recognize that these necessary
building blocks do not guarantee implementation and/or
changes in everyday practices and thinking. We are hopeful
that, coupled with the changes in self-efficacy and comfort,
there is a solid foundation for further development of PBLI.
We hope that our findings will encourage residency
programs to pursue a dialogue about challenges and
opportunities for creating a developmental approach to
teaching and assessing PBLI. Our aim is to help nurture
professionals who value and integrate PBLI into their
professional practice, not merely know about PBLL>
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