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ABSTRACT

validity evidence, including feasibility of use.

increase in scores.

time provide validity evidence for the RISE Assessment.

Background Medical schools and residency programs have increasingly established formal education and standardized
curricula in patient safety and quality improvement. However, assessment of resident and fellow proficiency in these areas can
be challenging. Our institution needed a tool with a broad scope of content and detailed competency levels. We therefore
created the Rochester Improvement and Safety Education (RISE) Assessment.

Objective To describe the development, structure, and implementation of the RISE Assessment and provide preliminary

Methods The first axis of the tool consists of 4 domains divided into 8 subdomains and 52 content areas. The second axis
utilizes a rubric, establishing consistent expectations for each proficiency level in an Accreditation Council for Graduate Medical
Education Milestone-based format. A total of 1498 incoming and postgraduate year (PGY) 1-9 residents and fellows completed
the RISE Assessment at least once between May 29, 2018, and August 30, 2022. This included incoming residents (N=418),
PGY-1-4s (N=667), incoming fellows (N=120), and PGY-5-9s (N=293).

Results Higher RISE scores were found for PGY-1-4s than incoming residents and for PGY-5-9s than incoming fellows. There
was no difference in mean RISE scores between incoming fellows and PGY-1-4s. Analysis of a cohort of incoming residents
(N=136) who completed the RISE Assessment upon starting their residency and then again at least 2 years later showed an

Conclusions Higher proficiency scores with increasing PGY levels and with assessments performed by the same residents over

Introduction

It has been a quarter-century since the Institute of
Medicine’s seminal report “To Err is Human” served
as a call to action for the health care industry.!
Patient safety and quality improvement (PSQI) have
subsequently become fundamental tenets in health
care delivery, so it is imperative that the next genera-
tions of physicians are able to take up the mantle.
Medical schools and residency training programs
have increasingly established formal education and
standardized curricula in this evolving and expand-
ing field of medicine.”* However, the ability to
assess PSQI competencies remains a challenge.

Tools have been developed previously to assess resi-
dent competencies in PSQI. A systematic review per-
formed to identify and evaluate tools to assess patient
safety competencies for health care professionals in a

DOI: http://dx.doi.org/10.4300/JGME-D-24-00749.1

Editor's Note: The online supplementary data contains the RISE
Assessment matrix.

hospital setting found 34 tools, of which 20 were for
medical professionals, 9 were for nursing profession-
als, and 5 were for both.” The authors noted that the
tools described were predominantly used in specific
clinical situations and may not be generalizable to
other environments. The Quality Improvement Knowl-
edge Application Tool (QIKAT) has been used to
evaluate resident core learning and the effectiveness
of QI education for medical students.®” The Quality
Improvement Knowledge Application Tool-Revised
(QIKAT-R) was subsequently designed with a more
The Systems Quality
Improvement Training and Assessment Tool (SQI
TAT) measures application skills, self-efficacy, and
knowledge using a questionnaire and scoring system.”
However, no assessment tool is currently being used
universally, and a standardized tool that encompasses
a broader scope of content with more detailed com-
petency levels would be helpful. The University of
Rochester Medical Center (URMC) therefore devel-
oped the Rochester Improvement and Safety Educa-
tion (RISE) Assessment.

user-friendly scoring rubric.®
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The purpose of this article is to describe the devel-
opment, structure, and implementation of the RISE
Assessment for residents and fellows, and provide
preliminary validity evidence, including feasibility of
use. We hypothesized that the RISE Assessment
would allow us to measure changes in proficiency
with years of postgraduate training.

Methods
Setting

URMC is a regional academic medical center in
upstate New York. Strong Memorial Hospital, a
quaternary-care facility with 886 licensed beds within
URMG, is the primary clinical learning site for more
than 860 trainees in 26 residency and 69 fellowship
programs.

Rochester Improvement and Safety Education
(RISE) Curriculum

URMC formalized graduate medical education
(GME) training in PSQI in 2018, consistent with the
Accreditation Council for Graduate Medical Educa-
tion (ACGME) Common Program Requirements.
This emerged from our institution’s participation in
the ACGME Pursuing Excellence Initiative.'® This
endeavor sought to integrate GME trainees as active
members in their sponsoring institution’s PSQI
efforts. In alignment with this initiative, URMC
experts in patient safety, clinical quality, perfor-
mance improvement, health care delivery, nursing
practice, medical education, professional develop-
ment, organizational leadership, hospital operations,
and interprofessional teaming developed a 2-phase
curriculum. Phase 1 includes didactic and experien-
tial learning with a “flipped classroom” approach.
Trainees have been required to complete 13 online
courses from the Institute for Healthcare Improve-
ment (IHI) and obtain their Basic Certificate in
Quality and Safety.!' Residency and fellowship pro-
grams have then provided forums for the trainees to
apply this knowledge. Examples of such sessions
include development of aim statements to address
specialty-specific care gaps, simulated and actual
root cause analyses, and workshops on error disclo-
sure. The format and frequency of these forums
have varied by program. For example, our general
surgery residency program implemented a 2-year
curriculum cycle with 5 sessions per academic year.
During these sessions, core content is reinforced in a
didactic style for about 15 minutes after which
learners have an opportunity to apply their knowl-
edge in 45-minute small-group activities.
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KEY POINTS

What Is Known

Curricula in patient safety and quality improvement are
increasing yet assessing resident and fellow proficiency in
these areas remains challenging.

What Is New

The RISE (Rochester Improvement and Safety Education)
Assessment was developed to assess proficiency in
content areas across multiple domains and subdomains
using a milestone-based rubric. Data show that proficiency
scores increase with higher postgraduate year levels and
with repeated assessments over time, indicating
progressive learning and skill acquisition.

Bottom Line

Program directors looking for a tool that assesses
proficiency in patient safety and quality improvement can
consider the RISE assessment, which has preliminary
validity evidence presented here.

Phase 2 is active participation in an actual quality
improvement initiative. To satisfy this requirement,
trainees must play a meaningful role in an interpro-
fessional team’s effort. “Meaningful role” includes
but is not limited to analyzing baseline data collabo-
ratively with the team, then developing, implement-
ing, and analyzing the impact of at least one test of
change.

Development and Implementation of the
RISE Assessment

The RISE Assessment matrix (provided as online
supplementary data) was developed by the lead author
(M.S.L.). A list of more than 100 content areas was
initially compiled, each representing a key concept,
principle, tool, or other aspect of PSQIL The content
areas were selected based on priorities and commonal-
ities within our institution and across multiple regula-
tory, accreditation, certification, and health care safety
and quality organizations, including the Association of
American Medical Colleges, the American Board of
Medical Specialties, the American Board of Pediatrics,
the ACGME, the Agency for Healthcare Research
and Quality, the Centers for Medicare & Medicaid
Services, the IHI, the Institute for Safe Medication
Practices, the National Healthcare Safety Network, the
National Patient Safety Foundation (now merged with
IHI), and Quality and Safety Education for Nurses.
The list of content areas was reviewed by an inter-
professional team at URMC with the same fields of
expertise as those who developed the curriculum.
The team narrowed the number of content areas by
removing or combining those that were similar. Con-
tent areas were then grouped into domains and sub-
domains based on interrelatedness and application in
the clinical environment. This consolidation resulted
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in the 4 domains: patient safety, performance improve-
ment, quality assessment, and team effectiveness. Team
effectiveness was included as a domain given the inte-
gral and critical role high-functioning teams play in
PSQL'>!3 These 4 domains were divided into 2 sub-
domains each, with ultimately a total of 52 content
areas in the first axis.

The second axis is a rubric developed to establish
common expectations for each proficiency level.
Descriptors were adapted from the NIH Proficiency
Scale.'® Specific competencies were designed in an
ACGME Milestone-based format which leveraged
trainee familiarity with the model used by the ACGME
for medical and surgical specialties.'® For each content
area, the lead author (M.S.L.) applied the rubric shown
to create 5 milestones. The team of subject matter
experts then reviewed and revised these milestones. A
level zero was subsequently added which was consis-
tently “Learner is unfamiliar with the content area” to
create the current tool.

The RISE Assessment was built in REDCap, hosted
at the University of Rochester, to enable online com-
pletion.'® Approximately 250 incoming and 250 grad-
uating trainees completed it through the GME office
as a required self-assessment during the onboarding
and offboarding processes, respectively, from 2018
through 2022. It was also periodically used to assess
members of interprofessional teams who participated
in the Pursuing Excellence Initiative, and by some train-
ing programs to assess residents at varying intervals.

The RISE score for a content area is the learner’s
proficiency level for that content area. The RISE score
for a domain or subdomain is the mean score of the
items in that domain or subdomain. The overall RISE
score is the mean score of the 52 content areas.

Analyses

Analyses were conducted using SPSS Statistics for
Windows, Version 28.0 (IBM Corp). Validity evi-
dence for the RISE Assessment was collected in 3
phases: Phase 1 evaluated the internal structure of
the matrix by examining Cronbach’s alpha and item-
to-total correlations. Phase 2 provided evidence of
predictive validity of the RISE Assessment by exam-
ining mean change across 4 groups of GME trainees:
incoming residents, postgraduate year (PGY) 1-4s,
incoming fellows, and PGY-5-9s. Since most residency
programs range from 3 to 7 years, there are fewer
trainees in lengthier residencies, and fellowships also
vary in duration, grouping PGY-1-4s and PGY-5-9s
was a pragmatic approach. One-way ANOVA with
planned contrasts was used to test whether mean pro-
ficiency scores in each domain or subdomain increased
as level of training increased. Finally, phase 3 examined

EDUCATIONAL INNOVATION

whether the same level of RISE proficiency was main-
tained from time 1 to time 2 of the assessments.

These were retrospective analyses of data previ-
ously collected for program evaluation purposes and
to improve the quality of our educational efforts.
This project was undertaken as a quality improvement
initiative, and as per the University of Rochester’s
Guideline for Determining Human Subject Research, it
did not meet the definition of research according to
45CFR46.

Results

A total of 1797 health care professionals completed
the RISE Assessment at least once between May 29,
2018, and August 30, 2022. Faculty, administrators,
nurses, and other non-GME trainees were excluded.
The primary analysis included: incoming residents
(N=418), PGY-1-4s (N=667), incoming fellows
(N=120), and PGY-5-9s (N=293), for a total of 1498
unique GME trainees.

Taste 1 displays the number of items, mean (SD),
Cronbach alpha, and item-to-total correlations over-
all as well as for each domain and subdomain. All
subscales were found to be highly reliable, with ade-
quate item-to-total correlations.'”

Mean overall, domain, and subdomain RISE scores
for each of the 4 GME trainee groups, as well as sta-
tistically significant differences and confidence inter-
vals, are shown in TABLE 2. Comparing scores at each
successive training level, a statistically significant higher
mean overall RISE score was found for PGY-1-4s com-
pared with incoming residents, and with PGY-5-9s
compared with incoming fellows. There was no signifi-
cant difference in mean overall RISE scores between
incoming fellows and PGY-1-4s. Scores were then ana-
lyzed by the 4 RISE domains. As before, mean RISE
scores for each domain were compared for successive
training levels. In each of the domains, statistically
significant higher mean RISE scores were seen for PGY-
1-4s compared with incoming residents, and for PGY-
5-9s compared with incoming fellows. There was no
significant difference in mean RISE scores for each
domain between incoming fellows and PGY-1-4s.

Scores were further analyzed by the 8 RISE sub-
domains. Mean RISE scores for each subdomain
were compared stepwise for successive training levels
(FIGURE 1A-D). The pattern remained the same. In each
of the subdomains, there were statistically significant
higher mean RISE scores for PGY-1-4s compared with
incoming residents and for PGY-5-9s compared with
incoming fellows. No significant difference in subdo-
main mean RISE scores was seen between incoming
fellows and PGY-1-4s.
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TABLE 1
Reliability of RISE Scores (N=1498) by Subdomain, Domain, and Overall
Item-to-Total
No. of Items Mean (SD) CroAr::::h’s Correlation
Range
Patient safety: medical errors and adverse events 8 2.76 (1.21) 0.94 0.77-0.88
Patient safety: medication errors and adverse drug events 9 2.61 (1.08) 0.94 0.76-0.89
Patient safety: total 17 2.69 (1.11) 0.96 0.66-0.85
Performance improvement: improvement frameworks 9 2.18 (1.21) 0.93 0.78-0.85
Performance improvement: improvement tools 8 1.86 (1.17) 0.92 0.73-0.88
Performance improvement: total 17 2.02 (1.15) 0.96 0.70-0.82
Quality assessment: quality measurement 5 1.36 (1.37) 0.93 0.84-0.91
Quality assessment: quality indicators 4 2.20 (1.16) 0.88 0.85-0.89
Quality assessment: total 9 1.78 (1.19) 0.94 0.66-0.84
Team effectiveness: team dynamics 5 2.23 (1.28) 0.92 0.84-0.91
Team effectiveness: team communication 4 3.21 (1.10) 0.94 0.90-0.93
Team effectiveness: total 9 272 (1.11) 0.94 0.70-0.84
Overall 52 2.30 (1.06) 0.99 0.64-0.82

Abbreviation: RISE, Rochester Improvement and Safety Education.

We also analyzed a cohort of incoming residents
who completed the RISE Assessment upon starting
their residency and then again at least 2 years later
(N=136). There was a statistically significant increase

TABLE 2
Mean RISE Scores by Subdomain, Domain, and Overall

in the mean overall RISE score, mean RISE scores
for each of the 4 domains, and mean RISE scores for
each of the 8 subdomains comparing pre and post
assessments (TABLE 3).

and adverse drug events

Incoming | by 1.4 Incoming Incoming | by 5.9 Incoming
Residents Residents vs Fellows
(N=667), (N=293), | Fellows vs PGY-
(N=418), PGY-1-4, (N=120),
Mean Mean 5-9, P value (CI
Mean (SD) P value (CI of Mean (SD) of Difference)
(SD) Difference) (SD)
Patient safety: medical errors and 2.00 2.91 <.01 (0.77-1.04) 2.82 3.49 <.01 (0.43-0.90)
adverse events
Patient safety: medication errors 2.04 2.70 <.01 (0.54-0.79) 2.86 3.11 .02 (0.04-0.47)

Patient safety 2.02 (0.95) | 2.81 (1.06)

<.01 (0.66-0.91) | 2.84 (1.05) | 3.30 (0.96) | <.01 (0.24-0.67)

improvement tools

Performance improvement: 1.62 2.25 <.01 (0.49-0.77) 242 2.73 .02 (0.06-0.55)
improvement frameworks
Performance improvement: 1.37 1.90 <.01 (0.39-0.67) 2.10 2.34 <.05 (0.01-0.48)

Performance improvement 1.50 (0.91) | 2.08 (1.12)

<.01 (0.44-0.71) | 2.26 (1.16) | 2.53 (1.24) .02 (0.04-0.51)

quality indicators

Quality assessment: 0.87 1.41 <.01 (0.38-0.70) 1.46 1.91 <.01 (0.17-0.74)
quality measurement
Quality assessment: 1.72 2.26 <.01 (0.40-0.67) 2.33 2.70 <.01 (0.13-0.60)

Quality assessment 1.30 (0.92) | 1.84 (1.17)

<.01 (0.40-0.68) | 1.90 (1.27) | 2.30 (1.29) | <.01 (0.17-0.65)

team communication

Team effectiveness: 1.70 235 <.01 (0.50-0.81) 2.25 2.70 <.01 (0.19-0.71)
team dynamics
Team effectiveness: 2.70 3.35 <.01 (0.53-0.78) 3.27 3.59 <.01 (0.10-0.55)

Team effectiveness 2.20 (0.96) | 2.85 (1.09)

<.01 (0.52-0.78) | 2.76 (1.06) | 3.15 (1.08) | <.01 (0.16-0.61)

Overall RISE score 1.75 (0.86) | 2.39 (1.03)

<.01 (0.52-0.76) | 2.44 (1.06) | 2.82 (1.07) | <.01 (0.17-0.59)

Abbreviations: RISE, Rochester Improvement and Safety Education; PGY, postgraduate year; Cl, confidence interval.
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(a) Patient Safety
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(b) Performance Improvement

Medical Errors & Adverse Events
8 Incoming Residents @ PGY-1-4 @ Incoming Fellows & PGY-5-9

Medication Errors & Adverse Drug Events

Improvement Frameworks Improvement Tools
 Incoming Residents @ PGY-1-4 @ Incoming Fellows & PGY-5-9

(c) Quality Assessment

(d) Team Effectiveness

Quality Measurement
8 Incoming Residents @ PGY-1-4 @ Incoming Fellows & PGY-5-9

Quality Indicators

Team Communication

Team Dynamics
9 Incoming Residents @ PGY-1-4 @ Incoming Fellows & PGY-5-9

FIGURE 1
Mean RISE Scores by Subdomain

Abbreviations: RISE, Rochester Improvement and Safety Education; PGY, postgraduate year.
Note: Within each subdomain, values with different superscripts are significantly different from each other at P<.01. Those with matching superscripts

are not significantly different from each other.

Discussion

The RISE Assessment was developed to measure resi-
dent and fellow competencies in PSQI. We found
that proficiency scores increased with years of post-
graduate training. We also found an increase in

TABLE 3

scores for residents who completed the RISE Assess-
ment upon entering their residency program and
then again at least 2 years later.

The RISE Assessment helps fill a gap in the ability
to measure and track PSQI competencies in GME.
Although administered as a self-assessment in this

Change in Mean Subdomain, Domain, and Overall RISE Scores for Residents Who Completed the Assessment Upon
Beginning Their Training (Pre) and Again at Least 2 Years Later (Post) (N=136)

Pre, Mean Post, Mean Mean Effect Sizes

(SD) (SD) Difference® (Cohen’s d)
Patient safety: medical errors and adverse events 1.88 (0.98) 3.50 (0.83) 1.62 1.54
Patient safety: medication errors and adverse drug events 1.95 (0.85) 3.09 (0.88) 1.14 1.10
Patient safety 1.91 (0.88) 3.29 (0.81) 1.38 1.40
Performance improvement: improvement frameworks 1.51 (0.88) 2.78 (1.02) 1.27 1.13
Performance improvement: improvement tools 1.31 (0.81) 2.18 (1.07) 0.87 0.78
Performance improvement 1.41 (0.81) 2.48 (1.01) 1.07 1.01
Quality assessment: quality measurement 0.75 (0.94) 1.66 (1.37) 0.91 0.71
Quality assessment: quality indicators 1.66 (0.86) 2.55 (1.00) 0.89 0.76
Quality assessment 1.21 (0.82) 2.11 (1.11) 0.90 0.82
Team effectiveness: team dynamics 1.60 (0.91) 2.83 (1.11) 1.22 1.07
Team effectiveness: team communication 2.72 (0.96) 3.77 (0.88) 1.04 0.96
Team effectiveness 2.16 (0.86) 3.30 (0.91) 1.13 1.17
Overall RISE score 1.67 (0.77) 2.80 (0.86) 1.12 1.25

@ P<.01.
Abbreviation: RISE, Rochester Improvement and Safety Education.
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study, the tool can be used by program directors,
clinical faculty, and others to assess individual train-
ees or programs. The RISE Assessment is aligned
with and can support broader PSQI education efforts,
such as the ACGME Clinical Learning Environment
Review (CLER) Pathways to Excellence.'® Targeted
assessments utilizing subsets of the overall tool, eg,
one domain or subdomain, or specific content areas,
can make its application more feasible and acceptable.
We have successfully applied this approach in our gen-
eral surgery residency program.

Our study has limitations. It was performed at
only one institution with its specific PSQI curricu-
lum, so findings may not be generalizable to all
health care environments. Residents and fellows per-
formed self-assessments, which can introduce bias.
The comprehensive approach to the full assessment
with respect to the number of content areas and the
specificity of the proficiency levels within each makes
it lengthy. This may have introduced response fatigue
that influenced scores, particularly for content areas
toward the latter portion of the assessment.

There are several potential next steps for the RISE
Assessment. Utilizing it to assess residents and fellows
in other academic medical centers and other health
care settings can help better elucidate its applicability
and value. Other institutions can easily replicate our
approach of entering and administering the RISE
Assessment via REDCap or similar platforms. Its use
can be evaluated for students, attending physicians,
nurses, and other health care professionals. Patient
experience and health equity have been suggested by
experts in these areas at our institution as additional
domains to expand the breadth of the assessment and
meet a need to evaluate resident learning within these
important aspects of health care which are inextricable
from PSQI. Additional content areas within the cur-
rent domains and subdomains can also be created as
expectations for PSQI competencies continue to evolve.

Conclusions

This study found higher proficiency scores with
increasing PGY levels and with assessments performed
by the same residents at the beginning of their training
and again at least 2 years later. These findings provide
validity evidence for the RISE Assessment.
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