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ABSTRACT

Background Quality improvement (Ql) training is an integral part of residents’ education. Understanding the educational value of
a QI curriculum facilitates understanding of its impact.
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Leonard Feld, MD, PhD

Objective The purpose of this study was to evaluate the effects of a longitudinal QI curriculum on pediatrics residents’ confidence
and competence in the acquisition and application of QI knowledge and skills.

Methods Three successive cohorts of pediatrics residents (N = 36) participated in a longitudinal curriculum designed to increase
resident confidence in QI knowledge and skills. Key components were a succession of progressive experiential projects, Ql
coaching, and resident team membership culminating in leadership of the project. Residents completed precurricular and
postcurricular surveys and demonstrated QI competence by performance on the pediatric Ql assessment scenario.

Results Residents participating in the Center for Advancing Pediatric Excellence QI curriculum showed significant increases in pre-
post measures of confidence in QI knowledge and skills. Coaching and team leadership were ranked by resident participants as having
the most educational value among curriculum components. A pediatric Ql assessment scenario, which correlated with resident-

perceived confidence in acquisition of QI skills but not QI knowledge, is a tool available to test pediatrics residents’ QI knowledge.

Conclusions A 3-year longitudinal, multimodal, experiential QI curriculum increased pediatrics residents’ confidence in QI knowledge

and skills, was feasible with faculty support, and was well-accepted by residents.

Introduction

Quality improvement (QI) training during residency
allows trainees to develop necessary skills to deliver
high-quality patient care. Recognizing the importance
of these skills, the Accreditation Council for Graduate
Medical Education (ACGME) Common Program
Requirements' include the competencies of practice-
based learning and improvement and systems-based
practice. Although residents are required to complete
QI training, few studies address the optimal curricu-
lum for physician training® and the elements that
prepare physicians to incorporate QI learning into
future practice.

Few longitudinal resident QI curricula include first-
year residents®* or embed a QI coach. Many
residency programs incorporate QI education during
a 1-month ambulatory rotation’ or an elective
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ulum component surveys, and the CAPE pediatric quality improve-
ment assessment scenario.
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clinical rotation,® include only second-year and
third-year residents,”'® or utilize longitudinal pro-
jects with a series of residents on monthly rotations.*!

The Center for Advancing Pediatric Excellence
(CAPE) developed a longitudinal curriculum employ-
ing a multimodal format to improve pediatrics
residents’ confidence in their QI knowledge and skills
and competence in QI methodology. The curriculum
provided experiential learning, including conducting
successive personal and practice-based QI projects,
and culminated in the joining/leading of a multidis-
ciplinary QI team, which is consistent with the
ACGME’s Clinical Learning Environment Review
expectations for quality and safety improvements.'?
The purpose of this study was to evaluate the
curriculum components involved in developing resi-
dents’ confidence in QI knowledge and skills and to
examine its relationship to QI competence.

Methods
Setting and Participants

Participants were 3 successive cohorts of pediatrics
residents (N = 36) who completed the program’s QI
requirement from 2009 through 2014.
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Curriculum

The CAPE curriculum, a longitudinal experience
based on the Model for Improvement'®'* and the
adult learning theory emphasizing experiential learn-
ing,'® is provided as online supplemental material.
Requirements included a personal improvement
project (PIP)'® designed to teach QI basics with
application to a personal, nonclinical activity; a
reflective practice project (RPP) to identify and
address gaps in clinical practice; resident membership
in an ongoing inpatient or ambulatory QI project
team; and leadership of a component of the QI
project. Resident projects were chosen using both
institutional strategic planning and resident interest.
The CAPE staffing included physicians and non-
physicians and involved pediatrics faculty and 36
pediatrics residents. Support staff positions and job
descriptions were adapted from existing positions and
pay scales within the organization. An overview of
CAPE staffing, including job titles, full-time equiva-
lent status, education/experience, and job functions, is
provided as online supplemental material. A QI coach
and data analyst provided the coaching, with
interactions individualized to each resident, as well
as education, data presentation, data analysis, and
project management tailored to suit project needs.
Material costs were primarily associated with obtain-
ing QI publications for training and QI resources.

Surveys and Assessments

To examine the curriculum’s effects on confidence in
QI knowledge and skills, residents completed surveys
both at program entry and completion. At the end of
postgraduate year (PGY) 3, residents rated their
ability to understand and use the Model for Improve-
ment before and after the PIP and RPP. Survey
components are available as online supplemental
material. At the PGY-3 assessment, residents ranked
the educational value of individual curricular compo-
nents.

The Quality Improvement Knowledge Application
Tool (QIKAT),® a commonly used, adult-focused
method for QI curricular evaluation, may have
limitations in pediatrics settings as the adult case
content may not resonate with pediatrics residents.
The CAPE staff developed the CAPE pediatric QI
assessment scenario (PQIAS) and scoring, based on
the QIKAT,*!” to assess pediatrics residents’ compe-
tence in applying QI methodology (available as online
supplemental material). After assessing the QIKAT
for suitability, we created the PQIAS to emphasize
demonstrating competence with familiar content and
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What was known and gap

As residency programs have developed quality improvement
(Ql) curricula, information on their educational value,
feasibility, and impact is critical.

What is new

A longitudinal, multimodal, and experiential QI curriculum
for pediatrics residents includes experiential projects,
coaching, and resident project leadership.

Limitations

Scenario focus on the ambulatory setting, lack of a
comparison group, and a small sample size all limit
generalizability.

Bottom line

The QI curriculum increased pediatrics residents’ confidence
in knowledge and skills, and was feasible and acceptable to
residents.

piloted it for attending and chief resident feedback.
The PQIAS describes 1 outpatient scenario that
prompts residents to formulate a QI project with
aims, goals, measures, and 1 change idea or plan-do-
study-act cycle. The PQIAS was administered at
program completion. The PQIAS was evaluated by
2 blinded raters with QI expertise (C.C., L.N.).
Residents received points for correct answers in
individual PQIAS sections, which were summed for
a total score.

The Carolinas HealthCare System provided Insti-
tutional Research Board approval.

Analyses

Ratings on individual scale items were summed and
averaged for total scale scores for confidence in QI
knowledge and skills. Paired ¢ tests were used to
compare residents’ precurriculum and postcurriculum
scores and pre-post PIP and RPP experiences.
Analyses of residents’ modal responses were conduct-
ed on rankings of the educational value of specified
curricular components. Kendall tau-b was used to
examine the interrater reliability of PQIAS scores.
Following a median split of PQIAS scores, residents
above and below the median were compared by
independent ¢ tests on confidence in QI knowledge
and QI skill scales. All statistical analyses were
conducted using SPSS Statistics version 21 (IBM
Corp, Armonk, NY).

Results

Comparisons of confidence in QI knowledge and
skills ratings were available for 31 residents. Four
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TABLE 1
Curriculum Effectiveness Surveys

A. Assessment of Effectiveness of CAPE QI Curriculum on Residents’ Confidence Using a 10-Point Likert Scale

Precurricular Experience Postcurricular Experience
P Value
Mean SEM Mean SEM
Ql knowledge 2.7 0.19 7.5 0.23 .001
Ql tools 23 0.22 6.3 0.30 .001

B. Assessment of Effectiveness of PGY-1 CAPE QI Curriculum on Residents’ Confidence Using a 5-Point Likert

Scale
Precurricular Experience Postcurricular Experience
P Value
Mean SEM Mean SEM

Personal Improvement Project
Model for Improvement 1.5 0.12 3.6 0.17 .001
Data management plan 1.6 0.12 35 0.16 .001
Act on plan-do-study-act 1.6 0.12 37 0.16 .001
Display run chart data 17 0.15 34 0.17 .001

Reflective Practice Project
Perform chart audit 2.8 0.18 4.1 0.14 .001
Identify practice gaps 2.7 0.16 4.1 0.13 .001
Strategy to address gaps 2.5 0.16 4.1 0.13 .001

Abbreviations: CAPE, Center for Advancing Pediatric Excellence; Ql, quality improvement; SEM, standard error of the mean; PGY, postgraduate year.

residents did not complete the preassessment, and 1
transferred to another program before the post-
assessment. All other comparisons were based on 35
residents who completed all surveys. Residents’
perceived confidence in QI knowledge improved
from a mean of 2.7 (standard error of the mean
[SEM] = 0.19) to 7.5 (SEM = 0.23, P < .001).
Residents’ perceived confidence in QI tools improved
from a mean of 2.3 (SEM = 0.22) to 6.3 (SEM =
0.30, P <.001; TaBLE 1A). Comparisons of pre-post
PIP and RPP ratings showed that residents reported
significantly greater understanding of the Model for
Improvement and abilities to use QI skills and tools
(TABLE 1B).

Total scores on the PQIAS ranged from 8 to 20 with
a median of 15.5; this also reflected the 80% mark of
total possible points. The 2 independent raters
showed high interrater reliability on this measure
(tau-b=0.893, P <.001). Compared to residents with
scores below the median (n = 17), residents with
scores above the median (n = 18) had significantly
greater confidence in QI skills (above median: mean =
6.9, SEM = 0.37; below median: mean = 5.7, SEM =
0.40; #(33) = 2.20; P < .035), but not in QI
knowledge (above median: mean = 7.8, SEM =
0.27; below median: mean = 7.2, SEM = 0.33; #(33)
= 1.54; P < .13). Postcurriculum confidence scores
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were higher for QI knowledge than QI skills for
residents in both the lower competence (¢(16) = 3.83,
P <.001) and the higher competence (¢(17) = 3.50, P
< .003) groups.

Individual coaching consistently received a high
modal ranking across the 3 years. Conducting a PIP
and being a team member were also ranked as having
high perceived educational value for PGY-1 and PGY-
2 residents, respectively. Leading a team received the
highest modal rating of educational experiences for
PGY-3 residents. Didactics, Institute for Healthcare
Improvement modules, and suggested readings were
consistently ranked as having much lower perceived
educational value.

Discussion

The CAPE curriculum significantly improved resi-
dents’ perceived confidence in QI knowledge and
skills. The 2 experiential learning projects imbedded
in this curriculum, the PIP and RPP, were rated as
significantly improving residents’ perceived under-
standing of specific aspects of QI methodology. A
unique component consistently ranked highly for its
educational value was the QI coach’s ability to
individualize education and provide support for team
activities.
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TABLE 2
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Sample of Resident Quality Improvement Projects (2009-2014) With Examples of Project Measures

Hospital Setting

Clinic Setting

Project

Project Measures

Project

Project Measures

Assessment of Patient
With Eating Disorder

Weight completed by 8 awm;
abnormal orthostatic
BP reported

Medical Management
of Children With ADHD

Family reports 1 target behavior

and management;
intervention for BP > 95th
percentile; intervention for
weight decline

Whiteboards as
Communication Tools
in Patient Rooms

Whiteboards filled out
correctly with goals for
day and discharge date;

Emergency Preparedness
for Outpatient
Hematology Oncology

Percentage of staff PALS
certified; time between
symptoms and initiation of

family satisfaction with
whiteboard as
communication tool

Clinic emergency algorithm

Family-Centered Rounding | Team arrives at designated
time for morning rounds;
nurse participates in
rounds

Health Literacy: Teach Back | Parents able to verbalize 3 key

topics from visit; visit cycle
time

Rapid Antibiotic
Administration

Time-arrival to vital signs
entered in EHR; time-
arrival to IV access; time-
arrival to IV antibiotics

Asthma Care: Pulmonary
Function Testing

Patients with testing completed;
patients with test results
interpreted by provider

Mock Codes: PERT Number of residents
participating in mock
codes; number of nurses
participating in mock
codes; number of
respiratory therapists
participating in mock
codes

QulIN: Newborn Screening

Assessment of newborn screen
completed at first visit;
infants with out-of-range
screening results receive
confirmatory testing

Time-arrival to IV
antibiotics

Hematology Oncology:
Improving Care for
Children With Fever
and Neutropenia

QuIlIN: Bright Futures

Screen for maternal depression;
developmental screen at 9-
month visit

Abbreviations: BP, blood pressure; ADHD, attention deficit hyperactivity disorder; PALS, pediatric advanced life support; EHR, electronic health record; IV,
intravenous; PERT, patient emergency response team; QulIN, quality improvement innovation network (American Academy of Pediatrics).

The longitudinal nature of the curriculum al-
lowed for the benefit of reflection on learning and
the development of confidence in QI skills and
knowledge over time. The goal of the CAPE
curriculum was to incorporate QI into daily
resident work.*'® Several challenges arose regard-
ing integration of a longitudinal program into a
monthly schedule. Residents spent approximately
40 hours over the 3 years on QI projects. As there
was no protected time for QI work, time was
integrated into the overall block schedule via
individualized coaching sessions at resident request-
ed times, typically during elective or outpatient
months and before or after the noon conference.
Team meetings were arranged around resident
schedules, and project management was coordinat-
ed by the QI coach. All project teams were
multidisciplinary. Although residents were involved

in generating plan-do-study-act cycles, much of the
testing was performed by front-line staff in the
patient care setting.

Faculty QI expertise was initially limited, with
only 5 faculty members having formal QI training.
These faculty members invested approximately 30
hours per resident project over the course of 3 years.
A core group of faculty, self-identified as QI
champions, embraced the CAPE curriculum and
learned QI methodology side by side with residents.
As learners themselves, most faculty functioned as
content experts, not QI experts, on resident projects.
Resident projects (TABLE 2) often were part of larger,
organizationally driven projects. A few residents
successfully generated an independent project. De-
spite time limitations, residents and faculty rated
participation in the CAPE curriculum as a positive
experience.
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An important component of the evaluation of this
curriculum was whether the educational components
and confidence generated by the QI curriculum
resulted in demonstrable QI competence, as mea-
sured by the PQIAS. Half of the residents obtained at
least 80% of the possible PQIAS total points at
program conclusion, suggesting that they were able
to translate their perceived confidence into an ability
to develop a QI project. Half of the residents did not
achieve the 80% mark of success, suggesting that
improved confidence does not necessarily signify
competence. Residents above the PQIAS median
reported significantly greater confidence in QI skills
than residents below the median; no difference was
found between resident groups in confidence of QI
knowledge when related to QI competence. Resident
competence thus appears associated with confidence
in using such skills as creating a data collection sheet
and/or generating a run chart or histogram, not
confidence in knowledge, per se. Of interest, the
lowest-rated components of the curriculum were
those associated with didactic and nonexperiential
learning or knowledge.

Curricular elements that were ranked as having the
highest educational value were the interactive learn-
ing experiences, which required guided, active partic-
ipation. While residents indicated that they had more
confidence in their QI knowledge than QI skills, the
latter scale reflecting active learning experiences was
the one associated with demonstrated competence on
the PQIAS.

Limitations of this educational innovation include
the PQIAS scenario’s sole focus on ambulatory care. It
also is possible that residents’ confidence improve-
ments were affected by other factors, such as other
experiences that may enhance confidence. However,
in our institution, there are few opportunities for
residents to participate in QI besides the CAPE
curriculum.

Obtaining institutional funding for a comprehen-
sive effort may be a challenge. In our case, a Duke
Endowment grant provided funding to develop the
CAPE QI curriculum and hire staff. Based on success
in starting and sustaining improvement projects
aligned with institutional goals, the Department of
Pediatrics currently supports the CAPE staff. Resi-
dents have participated in more than 25 projects to
date, and many projects have advanced to sustain-
ability. In other settings, institutional support may
hinge on the magnitude of the positive effects from
resident participation on QI teams.

QI coaching support may not be available in all
settings, but existing resources may be secured for
projects strategically aligned with the institutional
mission. Several residency programs at our institu-
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tion have adapted and implemented components of
the CAPE curriculum to align with available
resources.

Areas for future research include whether guided
resident involvement on QI projects affected out-
comes, understanding how QI coaching can affect
physicians in training and postresidency QI efforts,
expansion of scenarios to assess QI competence, and
the relationship to the acquisition of QI knowledge
and skills at the completion of residency. Further
studies should evaluate applicability of the curriculum
to other residency training programs and other health
professions training.

Conclusion

A 3-year longitudinal, experiential QI curriculum
increased pediatrics residents’ confidence in QI
knowledge and skills. Demonstration of QI compe-
tence was not related to confidence, except in the area
of acquisition of QI skills. The QI coaching and team
leadership received the most favorable resident
ratings. Our innovative approach to QI training is a
feasible solution to developing QI leadership skills
and embedding QI training into daily work."”
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