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Roadmap and Objectives

Presentation

1. State a shared vision for incorporating health systems 
science as the third pillar in medical education

2. Discuss the current literature pertinent to our approach to 
integrating health system science in medical education

3. Describe program outcomes and success factors in 
integrating learners and clinicians in learning health systems

Questions and Discussion
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Incorporate Health System Science as a 
Third Pillar in Medical Education: Rationale

Edgar Pierluissi, MD
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The Problem: U.S. Health Care System

Despite being the costliest in the world; 
quality, safety, disparity, patient, and provider experience 

are lower than expected
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Access

JAMA. 2018;319(10):1024-1039
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Clinical Outcomes
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Life Expectancy

Rank (Highest to Lowest) 1 2 3 4 5 6 7 8 9 10 11
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Patient Perceptions
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Developed Countries Healthcare Spending per Capita

11/15/2022
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If we do nothing to slow these skyrocketing costs, we will 
eventually be spending more on Medicare and Medicaid 

than every other government program combined. 
Put simply, our health care problem is our deficit problem. 

Nothing else even comes close.

Sep 9, 2009

11/15/2022
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What does this have to do with 
medical education? 
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Medical Education Consensus
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Accelerating Change in Medical Education 



“
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We want to graduate leaders who are not running 
away from the fire but running towards it with a 
water hose. Our learners will become system 
citizens who improve health and healthcare. 

Dean Lee A. Learman, MD, PhD
August 2022
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A Hypothesis

By incorporating Health Systems Science, medical education 
can be a part of the solution for complex health care delivery 
problems, and improve:

- Health and healthcare disparities
- Social determinants of health
- Quality of care
- Health care value
- Interprofessional teamwork
- Physician career satisfaction

15 Health Systems Science at Virginia Tech Carilion School of Medicine / Anna Chang and Edgar Pierluissi

2013 Lucey JAMA Int Med
2017 Gonzalo, Lucey, Chang Acad Med 
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Current Concepts: UCSF Example

Anna Chang, MD
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Roadmap and Objectives

Presentation
1. State a shared vision for infusing health systems science 

into medical education
2. Discuss the current literature pertinent to our approach to 

integrating health system science in medical education
3. Describe program outcomes and success factors in 

integrating learners and clinicians in learning health systems

Questions and Discussion
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Our Million Dollar Question:

How do physicians-in-training arrive at the understanding that 
health system science is a part of their professional identity? 
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Our Approach at UCSF:

Design the learning environment
that allows communities of practice 

to shape learners’ professional identities. 
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In Other Words…

The UCSF approach is based on
these 3 concepts from the 
medical education literature:

1. The Learning Environment

2. Communities of Practice

3. Professional Identity Formation
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Current Concept #1
The Learning Environment: The Conceptual Framework

2019 
Gruppen, 

Irby, 
Durning, 
Maggio 

Acad Med
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Current Concept #1
The Learning Environment Facilitates Transformative Learning

 Transformative learning influences professional identity
 It is best facilitated through immersion in the workplace
 Being faced with real, complex, and unfamiliar contexts, 

described as “disorienting dilemmas,” transforms learners’ 
values, attitudes, beliefs, and behaviors.

2019 Van Schalkwyk Medical Education
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Current Concept #2
Communities of Practice: The Theory

Outcomes: 

Communities Increase
 Sense of collective identity 

and shared purpose
 Knowledge and skills
 Satisfaction
 Productivity

1991 Lave, Wenger Situated Learning
2013 Wenger, McDermott, Snyder Cultivating Communities of Practice

2018 Cruess, Cruess, Steinert Acad Med

Definition: a social network 
that shares overlapping 

knowledge, beliefs, values, 
history, and experiences on 

shared practice 



“
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Expertise is not simply a property 
that passes from teacher to 
learner, but a dynamic commodity 
that resides within communities of 
practice…

…learning, according to the theory, 
is a process of absorbing and 
being absorbed into the culture of 
such a community

2007 Dornan Medical Education

Health Systems Science at Virginia Tech Carilion School of Medicine / Anna Chang and Edgar Pierluissi

Current Concept #2
Communities of 

Practice and Expertise



UCSF UME Example: 
Clinical Microsystems Clerkship (CMC)
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2013 Lucey JAMA Int Med
2022 Chang, Pierluissi et al. Acad Med
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UCSF CMC Design Principle: 
Medical Education and Health System Partnership

Medical 
Students

Faculty and 
Clinicians

26 Health Systems Science at Virginia Tech Carilion School of Medicine / Edgar Pierluissi and Anna Chang

2017 Gonzalo, Lucey, Chang Acad Med



UCSF UME Example: 
Clinical Microsystems Clerkship (CMC)

Curricular Day 

27

2022 Chang, Pierluissi, et al. Acad Med
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UCSF HSS Faculty Educator Community

 Faculty Development 
- Knowledge and skills
- Curricular understanding
- Approach to learners
- Health system context
- Microsystem team culture

 Faculty teach flexibly over 
time, individualized to 
each student group  

Health Systems Science at Virginia Tech Carilion School of Medicine / Anna Chang and Edgar Pierluissi

2022 Hauer, Chang, Lucey Teaching & Learning in Med 
2020 Harbell, Pierluissi, Hauer Acad Med
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UCSF Faculty-Student Learning Communities 

 Educators are MDs and 
interprofessional clinicians

 Students and faculty both 
benefit from being in 
community

 Most (86%) report health 
systems learning was 
achieved, regardless of 
project outcome.

Health Systems Science at Virginia Tech Carilion School of Medicine / Anna Chang and Edgar Pierluissi

2019 Gonzalo, Chang Acad Med
2022 Hauer, Chang, Lucey Teaching & Learning in Med 

2022 O’Brien, Zapata, Chang, Pierluissi Perspectives Med Educ



UCSF CMC Outcomes: 
Kirkpatrick Model of  Evaluation
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Image: https://elearning.adobe.com/2018/02/measuring-elearning-roi-with-kirkpatricks-model-of-training-evaluation/
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2016 Kirkpatrick 



UCSF CMC Outcomes: 
Student Satisfaction (Kirkpatrick Level 1)Satisfaction

31

Student Satisfaction: Mean Rating (SD; N=50)

Overall quality of the CMC 4.10 (SD 0.92)

Value to development as a physician 4.14 (SD 0.86)

Scale of 1 (poor) to 5 (excellent)

Health Systems Science at Virginia Tech Carilion School of Medicine / Edgar Pierluissi and Anna Chang

2022 Chang, Pierluissi, et al. Acad Med
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UCSF CMC Outcomes: 
Student Assessment (Kirkpatrick Level 2 & 3)

2022 Chang, Pierluissi Acad Med

Health Systems Science at Virginia Tech Carilion School of Medicine / Edgar Pierluissi and Anna Chang
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Recap of  Concepts:
The UCSF approach is based on 3 concepts from the literature:

We have discussed so far:

1. The Learning Environment

2. Communities of Practice

Now the final concept:

3. Professional identity formation
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Current Concept #3
Professional Identity Formation: The Theory

Definition: Professional 
identity formation is the 
process through which 

learners are transformed 
from members of the lay 

public into skilled 
professionals.

 The most powerful factors 
having an impact:
- Role models and mentors
- Experiential learning

 Progression from 
legitimate peripheral 
participation to full 
participation in medicine’s 
community of practice

2019 Cruess, Cruess, Steinert Medical Teacher
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Can it work…? 

Back to Dean Learman’s vision:
Can we design education to graduate system citizens 
who improve health and healthcare?

Health Systems Science at Virginia Tech Carilion School of Medicine / Anna Chang and Edgar Pierluissi

In other words,
Can we train physicians to have 
health systems science as a part 
of their professional identity?

We think yes

Here’s what we’ve seen…
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Outcomes & Success Factors: 
UME and GME

Edgar Pierluissi, MD
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Roadmap and Objectives

Presentation
1. State a shared vision for infusing health systems science 

into medical education
2. Discuss the current literature pertinent to our approach to 

integrating health system science in medical education
3. Describe program outcomes and success factors in 

integrating learners and clinicians in learning health systems

Questions and Discussion
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UCSF UME CMC Outcomes:
Health Systems Improvement 

2022 Chang, Pierluissi Acad Med
2022 O’Brien, Chang, Pierluissi Perspectives Med Educ

Health Systems Science at Virginia Tech Carilion School of Medicine / Anna Chang and Edgar Pierluissi

 289 improvement projects
- 15 clinical departments 
 surgery, anesthesia, radiology

- With interprofessional clinicians
 psychology, social work, pharmacy

- 3 health systems 
 academic, county, VA

 Improved disparities, quality, 
safety, value, patient experience



UCSF CMC Outcome:
Sample Student Projects (Kirkpatrick Level 4)
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UCSF UME CMC Outcomes:
Professional Identity 

2022 Chang, Pierluissi, 
Acad Med

1 (poor) to 5 (excellent)

UCSF Graduating MS4s

Health Systems Science at Virginia Tech Carilion School of Medicine / Anna Chang and Edgar Pierluissi
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“Understanding the system is definitely 
important, in the same way that if you are 

a plumber, you should have a good 
understanding of the pipes that are not 

within the house itself.” 
– UCSF MS4

“At the end of my career, I’ll be in a 
position where the system is still not 

perfect and still has several holes in it, but 
hopefully I will look back and see patches 
I’ve made along the way… That would be 

something I would be proud of” 
– UCSF MS2 

2022 Leep Hunderfund, Gonzalo, Chang Acad Med 

UCSF UME CMC Outcomes:
Health Systems Improvement

Health Systems Science at Virginia Tech Carilion School of Medicine / Anna Chang and Edgar Pierluissi
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UCSF CMC Outcome: 
UME to GME Transition

Health Systems Science at Virginia Tech Carilion School of Medicine / Edgar Pierluissi and Anna Chang

2022 Chang, Pierluissi Acad Med
Quality improvement is always a goal 
when it comes to patient care. In 
residency, I will likely see how I can use 
my power and experience to change parts 
of the system – UCSF student
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UCSF GME Example: 
Health Systems Leadership Pathway

 Trains residents and fellows 
 Knowledge, skills, and mentorship for 

leadership careers in health systems 
improvement and policy

 Two-year longitudinal curriculum:
- Speaker series
- HBR articles on leadership skills
- Mentorship on team management
- Health policy projects

Health Systems Science at Virginia Tech Carilion School of Medicine / Anna Chang and Edgar Pierluissi
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UCSF GME Outcomes: 
Health Systems Leadership Pathway

 Residents and fellows (125/10yr)
- Many become chief residents 
- Lead health care innovations
- Medicine, Pediatrics, Anesthesia, etc.

 Group projects:
 Academic medical center participation in Medicare bundled payment 

program
 Reducing heart failure hospital readmissions
 Home-based primary care in the era of value-based reimbursement

Health Systems Science at Virginia Tech Carilion School of Medicine / Anna Chang and Edgar Pierluissi
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Lessons Learned:
Success Factors Align With
The Principles of Professional Identity Formation

1. Establish professional identity as an educational objective
2. Embrace communities of practice
3. Engage learners in the workplace
4. Provide faculty development
5. Assess educational outcomes

2019 Cruess, Cruess, Steinert Medical Teacher
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Local UCSF Success Factors:
Health Systems and Medical Education

1. Integrate learning about patients and systems
2. Invite learners to join efforts aligned with health system priorities
3. Engage stakeholders, including health system leaders 
4. Show gratitude to clinical teams that engage with learners
5. Showcase and celebrate successes!

Health Systems Science at Virginia Tech Carilion School of Medicine / Anna Chang and Edgar Pierluissi
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Summary:

1. Education can integrate health 
systems science as a solution to 
complex healthcare problems. 

2. Educators can design learning 
environments and communities 
of practice for workplace learning 
aligned with health system needs.

3. Health systems science and clinical 
skills can be incorporated into the 
professional identity of 
physicians-in-training.

Health Systems Science at Virginia Tech Carilion School of Medicine / Anna Chang and Edgar Pierluissi
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Thank You

Questions and Discussion

anna.chang@ucsf.edu
edgar.pierluissi@ucsf.edu

mailto:anna.chang@ucsf.edu
mailto:Edgar.pierluissi@ucsf.edu
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