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Abstract (250 current) 

Background: Alignment between Graduate Medical Education (GME) and health system 

priorities is foundational to meaningful engagement of residents and fellows in improvement 

work within the clinical learning environment.  

Objective: The Residents and Fellows Leading Interprofessional Continuous Improvement 

Teams (REFLECT) program at the University of California San Francisco (UCSF) was designed 

over a decade ago to serve as a countermeasure to barriers to trainee participation in health 

system-based improvement work and currently provides structure and support for trainee-led 

improvement projects in the clinic environment. REFLECT is open to all UCSF GME programs.  

Methods: Beginning in 2009, project champions (residents/fellows), on behalf of programs, 

attend workshops where they learn Lean- and A3-based improvement methodologies and 

develop proposals for improvement projects. Proposals must be supported by local faculty 

mentors and are subsequently reviewed and approved by a joint committee of GME and health 

systems leaders. During the academic year, teams share their progress on visual management 

boards in their clinical areas, and in interactive leader rounds which are attended by GME and 

health systems leaders. The health system provides a modest financial incentive for successful 

projects.  

Results: Over the past decade, 51 residency and fellowship programs have participated in 233 

health system-aligned projects. Approximately three-quarters of the specific goals were met, all 

projects meaningfully engaged residents and fellows, and many projects continued after the 

learners graduated.  
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Conclusion: This partnership between GME and a health system continues to grow with steady 

increases in participating programs, spread to partner health systems, and scholarship for trainees 

and faculty.  
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Introduction 

 Over the past two decades, Graduate Medical Education (GME) programs have increased 

their emphasis on learner engagement and alignment with priorities in the health systems and 

sponsoring institutions. The Accreditation Council on Graduate Medical Education’s (ACGME) 

inclusion of Systems-Based Practice as a core competency, and the development of the Clinical 

Learning Environment Review (CLER) program1, delineated clear expectations for trainee 

engagement in systems improvement activities related to their own patient populations and 

within their clinical learning environments.2  

  Despite these important changes, health systems and GME programs experience 

significant barriers to engaging residents and fellows in improvement work. The most recent 

CLER National Report shared that only about three-quarters of trainees nationwide believed they 

knew their clinical learning environment’s (CLE) healthcare quality priorities quality3. Trainees 

in more than half of CLER institutions described limited familiarity with quality improvement 

methodologies, and less than half actually engaged in an improvement activity directed by their 

CLE. A larger fraction, approximately three-quarters, however, reported involvement in 

improvement projects which they or their department/program designed. 

 In an effort to address these barriers, we have engaged learners in health system 

improvement efforts since 2006 via our Residents and Fellows Leading Interprofessional 

Continuous Improvement Teams (REFLECT) program.4 The program includes two key 

components: “all-program goals” which are mutually agreed upon by GME and Health System 

leadership and apply to all eligible trainees, and “program-specific goals,” which apply to 

trainees in specified residency/fellowship programs.  
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In this manuscript, we focus specifically on the program-specific goals and describe the 

evolution and growth of the REFLECT program with a focus on our collaboration with our 

health system. This has been a key component supported by the ACGME Pursuing Excellence 

Initiative.5  We describe how REFLECT was specifically and intentionally created to serve as a 

countermeasure to barriers in learning and practical experience in basic quality improvement 

efforts aligned with health systems priorities. We also share key outcomes of the program using 

the RE-AIM (Reach, Effectiveness, Adoption, Implementation, Maintenance) framework6  and 

describe elements which supported the program’s success and lessons learned. 

Methods 

Program structure and key features 

The UCSF Office of GME supports approximately 1600 trainees in approximately 200 

unique ACGME and non-ACGME training programs. Most trainees rotate at UCSF Health, an 

urban quaternary-care facility with 600 adult inpatient beds and 163 pediatric inpatient beds. The 

Director of Quality and Safety Programs (DQSP) for the Office of GME7 oversees the 

REFLECT program, together with the Associate Dean for GME (AD-GME), in collaboration 

with the Chief Medical Officer (CMO) of UCSF Health. 

The REFLECT program is under the umbrella of our health system-funded Incentive 

Achievement Programs which provides financial incentives to health system staff and faculty 

when system-wide and local improvement goals are met. Through the REFLECT program, 

residents and fellows are eligible for analogous incentive payments up to $1200/year if they 

spend at least 84 clinical days at a UCSF Health site (approximately 1000 trainees/year)4. 
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Proposal review and approval  

Since 2009, each program has been given the opportunity to set a program-specific 

improvement goal. Each spring the Office of GME sends a Request for Proposals to the GME 

community, including a proposal submission form and additional instructions. Since 2009 we’ve 

encourage each residency and fellowship program to self-identify trainee(s) to serve as “project 

champions” and submit a single proposal on behalf of their program. In our early years, the 

application was based on the “Model for Improvement,”8 requesting aim statement, 

background/relevance, baseline, and proposed tactics. Many applications were submitted without 

key information or with an inappropriate focus.  

We identified that trainees needed a more advanced training in improvement science. To 

meet these needs, we developed a required workshop to provide just-in-time training for 

potential project champions. The workshop has evolved over the past 10 years to reflect 

changing strategic priorities in our health system. The DQSP, CMO, and AD-GME agree that 

proposals submitted after the workshop required significantly fewer revisions for approval. 

Our current 2-hour workshop was developed in collaboration with our health system 

Continuous Improvement Department. Content focuses on Lean Methodology, True North 

(institutional alignment), and the A3 thinking approach to problem solving9. A3 thinking is a 

structured problem-solving and continuous improvement approach that guides critical reasoning 

and implementation of effective countermeasures. The content in this workshop is identical to 

that attended by our health system improvement leaders, though in more a condensed format. 

The DQSP and the Medical Director of Continuous Improvement/Lean collaborate annually to 

update and adapt workshop materials.  



   
 

8 
 

Our current project application is modeled after the left-side of the A3 framework 

(Background, Current Conditions, Target Conditions, and Gap Analysis);  Participants start their 

applications in real-time during our workshops9. The A3 document is paired with a simple 

survey form to document alignment with existing unit or department priorities, and engagement 

with interprofessional partners. We actively facilitate connections with faculty leaders and 

subject-matter experts to support this alignment. Our institution’s unit-based leadership teams 

(UBLT)10 rely heavily on dyad (nursing and physician) leadership and we strongly encourage 

engagement with these interprofessional teams to increase unit-based support. This engagement 

aligns with ACGME Common Program Requirements,11 the Pursuing Excellence Initiative,12 

CLER Program2 expectations, and our institution’s evolution toward a culture of 

interprofessional collaboration and continuous improvement in the clinical environment.  

Project applications are reviewed by a committee including the DQSP, AD-GME, CMO, 

Chief Quality Officer, Chief Health Informatics Officer (CHIO), Medical Director of Continuous 

Improvement, and other key institutional stakeholders. Committee members assess projects for 

alignment with health system priorities, meaningful engagement of the trainees in the program, 

support from key stakeholders, and potential to achieve the target within an academic year.  

Initially, we invited all project champions to present their projects to Review Committee 

meetings. The review meetings were extremely well-attended by health system and GME 

leaders, some of whom expressed that these were among their favorite meetings of the year. We 

found great value in having a large group of stakeholders review the applications. For example, 

having our CHIO present enabled us to quickly identify projects which would not be possible 

without electronic health record -adaptations or new reports – both of which required separate 

approval processes.  
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As the REFLECT program grew, this level of review became impractical due to the 

lengthening time commitment. We then modified our method allowing online review classify 

projects as: those which can be approved as written; those which will benefit from in-person 

discussion; and those which need significant reframing. This third group receives direct coaching 

from the DQSP. 

We aim to approve all projects by June 1 prior to the start of the academic year so 

trainees have a full year to work on their improvement efforts. Recently, we added a modified 

timeline option with a later start date for one-year fellowships. 

Implementation and dissemination  

 Project champions begin improvement work around the start of the academic year. The 

DQSP and other faculty experts (“Learning Health Systems Coaches”) offer coaching to all 

groups, though more commonly, groups identify coaches/mentors within their specific 

departments. Groups submit quarterly progress reports to the DQSP, noting whether programs 

are on-target to meet their goals, as well as barriers and additional support needed. 

 In 2018, we added an additional expectation that all REFLECT projects be displayed on 

visual management boards (“True North Boards”) within our health system. These boards are 

part of the larger organization-wide Lean management system, a system that aligns Health 

System priorities and facilitates clinical environment communication.13 Our intent was to both 

increase visibility of the trainee-led projects, and encourage collaboration since the boards are 

managed by interprofessional unit-based leaders. In addition, the format of the boards 

encourages a specific Plan-Do-Study-Act (PDSA)14 -based improvement process by including 

sections for run charts, experiments in progress, etc. Because the boards are in clinical areas (e.g. 
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outpatient clinics, inpatient units), we create de facto engagement with the clinical and 

administrative leaders who are accountable for those areas. 

To support standard use of the boards we offer visual management workshops and 

coaching, as well as structured discussions in “Leader Rounds.” We host GME-focused leader 

rounds, allowing groups to share their efforts at least twice over the course of the year. GME and 

health system leaders as well as local and program-specific stakeholders (e.g. unit managers, 

program directors, coaches) attend these rounds to meet with project champions in front of their 

boards to discuss the work. After observing that most project champions viewed leader rounds as 

an opportunity to “present” their work rather than engage in a discussion, we subsequently began 

including practice simulations during the visual management workshops, and providing a 

structured, standard introductory script to all teams at the time of the rounds.  

During the COVID pandemic, we transitioned to virtual/online leader rounds and 

reformatted rounds to be slide-based rather than physically in front of the boards. This had the 

added benefit of increased participation by faculty stakeholders who were not geographically co-

located with the boards, but decreased unit-based attendees. Subsequently we developed a hybrid 

model with some members in-person, and others on videoconference via a tablet-on-wheels; 

notably feedback from project champions was that hybrid was less preferred compared to all-live 

or all-online. 

While quarterly reporting of data previously provided a minimal level of accountability 

for the project champions, more meaningful engagement and support have come through our 

leader rounding. The discussions in these rounds enable real-time troubleshooting, connections 

with additional resources, and in some cases modifications of goals which faced major barriers.  
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Results 

 We describe our outcomes using the RE-AIM framework’s five domains: Reach, 

Efficacy, Adoption, Implementation, and Maintenance.6 

Reach: Our program is available to the approximately 200 residency and fellowship 

programs (ACGME and non-ACGME) who provide clinical care at UCSF Health, representing 

approximately 1000 trainees per academic year. Beginning in 2016, an analogous program was 

developed and started at our affiliate site, Zuckerberg San Francisco General (ZSFG)15. Similar 

to REFLECT, trainees rotating at ZSFG may participate in that health-system’s improvement 

work in addition to having the opportunity to choose a program-specific goal. The hospital 

quality staff provide operational support and the Site Director of GME provides oversight of the 

program.  Although ZSFG is a separate health system, many residents and fellows provide 

clinical coverage at both sites creating opportunities for reinforcement and synergy due to shared 

goals between health systems.  

Effectiveness: Approximately three-quarters of the specific goals were met cumulatively 

over the first 10 years. Importantly, we consider the achievement rate over time as a calibration 

metric, since many improvement targets were set by best reasonable estimate due to lack of 

baseline data or known practices. Certainly, there were many instances of outstanding work by 

residents and fellows which fell short of targets due to unforeseen barriers or unreasonably high 

targets. We believe the more important metric is that 100% of projects resulted in residents and 

fellows doing improvement work aligned with health system priorities. 
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Programs goals aligned with our health system in a variety of ways (Table 1):  changes in 

clinical practice (n=89); clinical documentation (n=60); communication, including 

counseling/resources as well as staff-to-staff (n=40); value and efficiency (n=20); patient safety 

(n=9); others (n=15).  

Adoption: Adoption is measured primarily by the number of programs participating 

annually (Figure 1). Fellowship programs have accounted for most recent growth. Many of the 

new fellow champions were previously UCSF resident champions and now bring their leadership 

and experience to fellow-level projects. In addition, we encourage collaboration both within and 

between departments so many core residency programs now pair with fellowship programs. For 

example, in FY21 the 48 programs represented 35 unique projects and there were six projects 

that were shared across more than one program.  

Most residency programs have participated consistently each year (range 1-11 years, 

median=10), whereas fellowship programs have been less consistent, averaging participation in 

2-3 years each (range 1-7, median=2) (Table 2).  

Residents and fellows began sharing their work on Visual Management Boards and in 

structured leader rounds in 2019. To date we have held at least 164 unique GME leader rounds in 

this format.   

Implementation: Over the first 11 years of the REFLECT program, a total of 51 unique 

programs participated at least once (20 residency and 31 fellowships) with most programs 

participating in multiple years, to total 233 trainee-led improvement projects. Our program has 

consistently grown year-over-year – from 9 programs in FY09 to 48 participating programs in 

FY21. Annually, approximately 25% of our programs participate, but with participation heavily 
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skewed toward the larger programs, this represents approximately two-thirds of our trainees. 

Among these trainees are approximately 100 project champions (as few as one and as many as 

12 for the larger programs). Incentive payments to residents and fellows for health system-wide 

goals and program-specific goals total approximately $1 million annually.  

Maintenance: We obtained follow-up information from faculty leaders (n=66) on 231 of 

the 233 projects. Faculty identified 157 projects (67%) as ongoing departmental priorities. 

Among those, 60 projects still had ongoing work, and 97 were still priorities but without active 

work at this time. Among the 76 projects which were no longer priorities for improvement work, 

13 were already integrated into standard work, and 16 would be priorities if adequate resources 

were available. 

The original target is being exceeded in 58 projects. We consider this evidence of 

sustainable hardwiring of the improvement process. In about half of the projects (118), faculty 

could not be certain if they were still actually achieving the target. This was likely due to the fact 

that in most cases, data were manually collected by the trainees and were no longer being 

collected.  

Scholarship and dissemination 

 Each spring we produce a GME improvement symposium for residents and fellows to 

present their work to their peers and other members of the GME and health system communities. 

Initially all groups gave oral presentations, but as the program has grown, we’ve transitioned to a 

poster symposium with a small number of oral presentations. We disseminate the results of all 

projects throughout our health system as a pdf booklet. During COVID restrictions, each group 
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produced a brief video-presentation which was publicly shared. All groups also share their work 

at the UCSF Health organization-wide improvement symposium. 

We are aware of at least 20 peer-reviewed publications related to REFLECT projects, 

although we did not formally track scholarship over the course of the REFLECT program. 

Additionally, faculty have reported that several dozen projects were presented at national society 

meetings. Trainees are encouraged to cite all scholarly presentation on their CV’s 

Discussion 

Through the REFLECT program, we achieved a decade-long partnership between GME and our 

health system to meaningfully engage residents and fellows in improvement work with sustained 

impact. The evolution of our program over the years was directly and indirectly influenced by 

both ACGME common program requirements and our institution’s evolution toward a culture of 

continuous improvement. We successfully created greater integration with our health system 

resources through shared training materials, required engagement with unit- or department-based 

improvement leaders, coaching, and shared work. Residents and fellows learn from the same 

curricular materials used in our health system and medical school, supporting a shared culture 

and language across professions. Sharing REFLECT projects on True North boards in clinical 

areas has created greater opportunities to share work and engage unit-based leaders who must be 

engaged.  

 Project scoping continues to be an important area of discussion for our residents and 

fellows. In helping groups identify reasonable scope for their projects, we consider the fact that 

projects are generally only for a single academic year and are in the context of the existing 

clinical work which our trainees already do. We also must consider that there is a financial 
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incentive tied to the goal. We’ve established some internal benchmarks (e.g., documentation-

based goals generally require a high level, at least 75%, of compliance), but we have found it 

difficult to establish strict criteria as there is so much variation among goals. Due the varying 

nature of the goals, and lack of ability to standardize effort-per-project, we acknowledge that 

successful achievement of goals may not be the appropriate measure of success. 

Perhaps the most desired and yet scarce resource was sufficient technical and reporting 

support from our health informatics team. Our health system uses the EPiC electronic health 

record (EHR) which has tremendous potential to both influence behavior by directing workflows 

and to generate reports on EHR-based activities. However, the resources required for EHR 

builds, coupled with the relatively short-term nature of many trainee-led projects, were such that 

we strongly discouraged reliance on the EHR for either interventions or data reporting. We now 

require that any projects that depend on EHR builds be preapproved as achievable by the 

departments’ EHR content leaders. For projects in which chart audits were a practical strategy, 

we encouraged sampling as a data collection strategy.  

Limitations of our work include that our descriptions of projects as well as processes are 

retrospective, and all of our work occurred in the context of ongoing efforts to improve care 

within our health system as well as increased attention at the national level. As most of our 

projects relied on active data collection by trainees, the degrees of sustainment were often 

estimates from the faculty. Since many project champions have left UCSF, our ability to get 

detailed information about earlier projects is limited. Finally, we do not provide financial return 

on investment calculations because they are not practical due to the complexity and indirect 

linkages to savings for most of the work. Our health system leadership, however, continues to 

find this program an outstanding return on investment. 
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Conclusion 

We developed and sustained the REFLECT program to support thousands of residents 

and fellows in meaningful and sustainable improvement work within our health system. 

REFLECT has been iteratively refined and expanded over the past decade and currently includes 

alignment with health system priorities, structured training and coaching, engagement with unit- 

and department-based interprofessional leaders, and dissemination of work. Evidence of the 

health-system commitment includes active participation during leader rounds, continued close 

partnership in coaching and curriculum development, and financial support. Perhaps the most 

telling sign of success is that every year residents and fellows reach out in advance of the call for 

proposals, anticipating their involvement, and reflecting a new culture in which residents and 

fellows expect to perform improvement work within our health system.  
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Figure 1. REFLECT program growth, displayed as number of unique participating programs 

each year. 
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Table 1. Selected sample of projects 

Category Program Target/Goal 

Clinical practice 

change 

Anesthesiology 

Residency 

Increase the use of multimodal analgesia by 

10%. 

Neurology 

Residency 

Refer 70% of current tobacco users on inpatient 

service to outpatient smoking cessation 

resources. 

Pediatrics 

Residency, 

Pediatric Infectious 

Diseases 

Fellowship, Allergy 

& Immunology 

Fellowship 

Of patients with a documented beta-lactam 

allergy at the time of admission, 35% will 

receive one of the following: Inpatient allergy 

consult, Outpatient allergy referral, beta-lactam 

allergy added to problem list, or beta-lactam 

administered during the hospitalization. 

 

Change in 

documentation 

Cardiology 

Fellowship 

Increase the documentation for inpatients 

assessed for appropriate procedural sedation 

from 0% currently to >50% 

Gastroenterology 

Fellowship 

Document the updated post-endoscopy follow-

up guidelines for patients with medium/large 

varices to 80%. 
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Value & efficiency 

Nephrology 

Fellowship 

Increase the percentage of labs drawn at dialysis 

(instead of phlebotomy) for first-shift dialysis 

non-ICU patients from 30% to 70%. 

Urology Residency Reduce prescribed parenteral antibiotic use in 

perioperative setting in urologic surgery patients 

by 25%, in favor of oral alternatives. 

Communication & 

counseling 

 

Pulmonary and 

Critical Care 

Fellowship 

Provide written notification to referring 

providers within 48 hours in 75% of patients 

who have 

significant hypoxemia during routine pulmonary 

testing.  

Maternal-Fetal 

Medicine 

Fellowship 

Neonatal-Perinatal 

Medicine 

Fellowship 

Achieve 20% improvement in frequency of joint 

consultation (Maternal Fetal Medicine and 

Neonatology physicians jointly) for patients at 

risk for a peri-viable delivery. 

Safety 

 

Dermatology 

Residency 

90% of internal referrals will include a 

photograph for site identification, and 75% of 

photographs meet specified criteria 

Emergency 

Medicine 

80% compliance with a real-time checklist for 

Rapid Sequence Intubation (RSI). 
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Table 2. Participation by Training Programs (through June 2020). 

Program 

# 

years 

Anesthesiology Residency 

Emergency Medicine Residency 

Internal Medicine Residency 

Neurology Residency 

Obstetrics & Gynecology Residency  11 

Dermatology Residency 

Neurological Surgery Residency 

Otolaryngology Residency 

Pediatrics Residency 

Radiation Oncology Residency 

Urology Residency 10 

Radiology Residency 9 

Orthopedic Surgery Residency 8 

Hematology and Oncology Fellowship 

Plastic Surgery Residency 

7 

7 

General Surgery Residency 

Gynecologic Oncology Fellowship 

Pediatric Critical Care Fellowship 5 
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Hospice and Palliative Medicine Fellowship 

Neonatology Fellowship 

Ophthalmology Residency 

Psychiatry Residency 4 

Residency: Anatomic Pathology 

Fellowships: Adolescent and Young Adult Medicine; 

Cardiology; Gastroenterology; Hospice and Palliative 

Medicine; Nephrology; Pediatric Anesthesia; Pediatric 

Cardiology; Pulmonary & Critical Care; 

Rheumatology; Transplant Hepatology 

3 

Residency: Lab Medicine 

Fellowships: Child & Adolescent Psychiatry; 

Department of Medicine (Dept-wide fellowship 

project); Infectious Diseases; Maternal Fetal Medicine 

2 

Residency: Medical Genetics  

Fellowships: Allergy & Immunology; 

Anesthesia Critical Care; Cardiology Disease; 

Dermatologic Surgery; Endocrinology; 

Hematopathology; Pediatric Dermatology; Pediatric 

Endocrinology; Pediatric Gastroenterology; Pediatric 

Hematology Oncology; Pediatric Infectious Diseases; 

Pediatric Rheumatology 

1 

 


