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Description 

Quality improvement (QI) and patient safety (PS) are among the highest priorities for healthcare 
systems. Healthcare can vary widely and these variations in care can lead to complications, patient 
dissatisfaction, unnecessary hospitalizations, or even death. While the US healthcare system has made 
substantial efforts in the last decade to improve the safety and quality of patient care, it has been 
recognized that the majority of physicians lack the skills needed to lead or participate in these QI 
initiatives. Physician leadership is critical to the success of these improvement initiatives, yet many 
organizations struggle to engage physicians in these efforts and even encounter resistance. Since today’s 
trainees are tomorrow’s physicians, one strategy to increase physician leadership in healthcare quality is 
to focus on the residency training years as an opportune time to identify, train, and develop the next 
generation of physician leaders in healthcare quality. Training in and exposure to QI and PS is important 
in graduate medical education for several reasons. First, residents deliver an enormous amount of direct 
patient care and quickly become accustomed to the system in which they work. Thus, they are in a 
prime position to identify quality and safety problems and offer ideas for improvement. However, 
despite this positioning, most residents have historically been passive followers rather than active 
contributors to their institutional quality and safety work. Second, residents work in a complex adaptive 
system, interacting with numerous healthcare professionals and contributing to their local 
organizational culture. Their actions or inactions related to quality and safety efforts will have an impact 
on this culture and influence their peers, medical students, other healthcare professionals, and even 
faculty. Lastly, it is in the residency years that trainees develop and begin to solidify the knowledge, skills 
and attitudes that will shape their future practice. The Accreditation Council for Graduate Medical 
Education recently called for a deeper integration of residents into their institutional quality and safety 
programs in order to enhance the clinical learning environment and ultimately improve the quality of 
care delivered to patients. Although several outstanding curricula in patient safety and quality 
improvement exist in graduate medical education, a true longitudinal immersion experience for select 
residents interested in acquiring a deeper knowledge and understanding of quality improvement and 
safety and designing and executing quality initiatives with a multidisciplinary team does not exist. In our 
experience, a few residents naturally emerge each year with particular interest and affinity for quality 
and safety work, and the numbers of these residents are likely to increase with the national discussions 
around the topic of healthcare quality, the introduction of quality and safety curricula into medical 
school training, and the growing number of clinical QI programs within teaching hospitals. For these 
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reasons, we saw a unique opportunity to collaborate with our health system to design a specialized 
training pathway or “track” for these types of residents.  

Goals & Objectives 

1. The goals of the Healthcare Leadership in Quality Track relate to the residents, the institutional 
healthcare quality and safety program, and patients within Penn Medicine.  

2. Enhance the knowledge, skills, and attitudes of residents in the field of healthcare quality and 
patient safety through a 2 year training program that includes didactics, experiential learning in 
a QI microsystem, and the completion of a capstone quality improvement project. (see 
Supplemental 1: curriculum and longitudinal training pathway grid) 

3. Provide a mentored, longitudinal experience in quality and safety with a quality improvement 
team within a clinical microsystem. 

4. Engage selected residents in the inner workings of the quality improvement and safety 
operations of an academic health system in order to enhance safety culture and promote active 
participation in local QI work. 

5. Improve patient care outcomes and processes through the design, implementation, and 
evaluation of a capstone quality projects led by residents that is aligned with the hospital, 
departmental, and program goals.  
 

How did you accomplish this innovation? 
 
The HLQ Track was initially proposed by two faculty co-directors as a strategy to increase resident 
engagement in quality improvement work at the healthcare system level. Created in 2009 by a strategic 
partnership between the Office of the Chief Medical Officer of the University of Pennsylvania Health 
System and the Department of Medicine, the track is currently open to residents within all graduate 
medical education training programs. The implementation of the program required faculty with 
knowledge, skills, and experience in educational program development and evaluation, quality 
improvement and patient safety, and resident engagement strategies. Resources were dedicated for 
two faculty directors of the HLQ Track in the form of providing them with time to develop the program 
and money to support various components of the training pathway. During the development of this 
innovation, the educational goals for the residents were strongly aligned with our hospitals’ quality and 
safety goals. Penn Medicine utilizes a Blueprint for Quality and Patient Safety to focus our organization 
on five imperatives designed to improve the quality of care. Prior to the creation of the HLQ track, a new 
imperative - to increase resident engagement, leadership, and advocacy for quality – was added to our 
blueprint, and the development of this track was one strategy to achieve this goal. (Supplemental 2: 
Blueprint) This blueprint along with a strong infrastructure for local leadership and accountability in 
quality and safety at the hospital unit level allowed us to leverage our resources for mutual gains. We 
embedded our training program within this infrastructure by incorporating residents’ into our unit-
based clinical leadership (UBCL) teams which are the quality microsystems of our health system. This 
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allowed us not only to provide residents with a rich learning experience, but also to integrate and align 
the improvement work of the residents with the hospitals’ clinical quality and safety goals for the 
various clinical units and departments. Additionally, our QI curriculum drew upon the expertise of many 
individuals within our Clinical Effectiveness and Quality Improvement Department, Department of 
Nursing, and Department of Operations Improvement, and Penn Medicine Leadership Academy. By 
engaging various key stakeholders in our track, we were able to not only diversify and expand our 
educator pool, but also to engage these individuals in working to expand the program by providing more 
visibility. We also collaborated with the Center for Healthcare Improvement and Patient Safety at Penn 
by incorporating the residents into the QI research guest lectureships and research-in-progress meetings 
and utilizing research mentors from this Center when needed. Dr. Myers was supported in part by the 
Josiah Macy Foundation from 2011-2013 for her work in graduate medical education. There was no 
additional external funding or sponsorship to support this work.  
 
How did you evaluate and measure the impact of your program/intervention (e.g. measures, data 
tools, etc.)? What were the measures of success? 
 
Over three years, 28 residents have matriculated in the HLQ track (8, 7, and 13 residents in 2010, 2011, 
and 2012 respectively), with only one resident choosing to withdraw from the program. Eight residents 
successfully completed the HLQ track in 2012, and an additional 7 will graduate in June 2013. Residents 
from the first two cohorts were recruited from internal medicine (n = 15) where the track initially began. 
The 2012 cohort expanded to include residents from emergency medicine (2), obstetrics and gynecology 
(2), radiology (2), and general surgery (1). In 2013, the track was opened to all GME trainees, and 21 
residents were accepted. In addition to the specialties above, anesthesia, neurology, family medicine 
and psychiatry residents are now represented. We used the Kirkpatrick framework for medical 
education to evaluate the impact of our innovation (Supplemental 3: KirkPatrick). Program evaluation 
has consisted of resident satisfaction surveys, a pre-post QI knowledge test, and evidence that the 
capstone project has been completed with a scholarship component. The evaluation methods were 
reviewed and granted exemption by the Institutional Review Board at the University of Pennsylvania. 
Overall, 23 residents who completed an evaluation of the program rated the core curriculum highly and 
strongly agree that that the content was valuable (4.95, where 1 = strongly disagree and 5 = strongly 
agree) and necessary to their training (4.96). Among the 15 residents who have completed or are 
completing the track this year, all believed that the track would influence their ability to lead QI/PS 
activities in their future careers (4.9) and either agreed (n = 2) or strongly agreed (n = 13) that they plan 
to pursue a quality/safety leadership position in their future career. Resident knowledge in QI was 
assessed using the Quality Improvement Knowledge Assessment Tool (QIKAT) which includes open-
ended QI knowledge questions using clinical vignettes and a self-assessment of quality improvement 
skills. Comparing the pre and post knowledge assessment scores, the first year cohort had a 3 point 
score improvement on the 15 point scale (s.d. 3) and the second year cohort had a 4 point improvement 
(s.d. 1.5). Finally, all 8 residents from the first cohort successfully completed their capstone QI project. 
All residents have presented abstracts at national meetings and two manuscripts are under 
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development or submitted. (Supplemental 4: Capstone Projects) In order to determine the ultimate 
success of the HLQ track, it will be important to measure the impact of this program on the institution, 
the individual departments and UBCL teams, and most importantly, the future careers of these 
residents. We plan to use quantitative and qualitative methods to determine the value created for the 
clinical departments, residency programs, UBCL teams, and institution as a result of the track and its 
longitudinal integration of residents into quality activities. We also plan to follow graduates of the 
program to determine if they sought activities and career paths that include quality and safety 
leadership, as well as their perceptions of the influence of the track on their overall career.  
 
Describe your results. What was the impact or significance of this innovation (e.g. improved quality, 
culture change, decreased costs, improved patient satisfaction, etc.)? 
 
The impact that the HLQ Track has had on our residency engagement in QI and PS efforts has been 
profound. Prior to its development, we had few, if any, residents leading improvement initiatives at the 
institutional level for their residency programs or departments. Now, just five years later, it has become 
an established training pathway at Penn for self-selected residents that is strongly supported by the 
health system, the office of graduate medical education, and our residency program directors. It has 
proven to be feasible for residents to complete this program within the demands of their rigorous 
residency training program requirements and has resulted in important improvements in clinical quality. 
The establishment of this program, the increasing number of faculty mentors in quality and safety, and 
the positive feedback and experiences from residents within the program has allowed residents to see a 
path of academic fulfillment and success in the growing field of healthcare quality. Our educational 
experiences with the residents in the HLQ track also helped our health system prepare to meet the 
Accreditation Council for Graduate Medical Education (ACGME) Next Accreditation System requirements 
related to resident education and engagement in quality, safety, and high value health care. For 
example, in some of our residency programs, the HLQ track residents are working with their program 
directors to provide feedback on how best to educate and engage all of the residents in their program. 
In other programs, non-track residents contribute to the capstone QI projects led by the HLQ track 
residents as a way to gain experience in participating in a QI project which is now a required milestone 
for most ACGME accredited training programs. Our institutional quality, safety, and GME leaders also 
engage with the HLQ track residents for feedback on hospital-wide quality and safety initiatives on a 
regular basis. As healthcare is changing rapidly and faced with many complex challenges, we believe it is 
of paramount importance to identify and train the future leaders of quality improvement and patient 
safety. The HLQ Track has allowed us to expand the depth of our educational engagement strategies and 
shift residents from their current role as passive followers to active improvers, innovators, and 
evaluators of health care delivery. Identifying, educating, and developing the next generation of 
physician leaders in quality is not only a social imperative but also an educational responsibility as we 
strive to build a pipeline of physician leaders in quality to sustain us in the years to come.  
  
Provide examples for how this proposal can be scaled/replicated within and/or across institutions. 
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We believe that our innovation could be replicated or adapted by other teaching hospitals and/or their 
companion graduate medical education programs. One approach would be to start with the “early 
adopters” and identify one clinical department or residency program in which there is particular interest 
among the residents and/or faculty in developing more capacity for quality improvement work through 
a focused training pathway. Indeed, our program started and remained within a single residency 
program for its first two years before expansion. Subsequently, we used the implementation and 
educational strategies that proved successful within a single program and replicated them as we 
expanded to other programs. Testing this approach on a small scale will allow the institution to 
experiment with the model in a manner that is less time and resource intensive. During this 1-2 year 
time period, key success factors such as resident interest, availability of faculty mentors and teachers, 
and strong hospital partnerships can be assessed before implementing the program on a larger scale. An 
alternative approach would be to initially offer the program across all graduate medical education 
programs but limit the number of trainees based on an application and interview screening process to 
ensure that appropriate time, support, and mentorship for the trainee within their residency program 
are available. With either of these replication approaches, we believe that it is crucial to determine at 
the outset who will oversee the educational training program and what strategies will be used to align 
the quality improvement work that the residents do with the strategic clinical quality goals of the 
department and/or hospital. Similar to our training program, we would recommend that institutions 
who are interested in replicating this innovation include all of the four major components: (1) core 
curriculum, (2) integration into a quality improvement leadership team, (3) a capstone quality 
improvement project and (4) mentorship. The core curriculum should include didactics on topics ranging 
from healthcare quality and measurement to principles of patient safety. It is important to make sure 
these didactics are taught by not only the faculty directors, but also clinical leaders of quality and safety 
within the institution. To provide a robust and unifying experience in the track, the residents should 
design, implement, and evaluate a capstone quality project working directly with a hospital unit or 
clinical practice QI team. This experience will provides mentorship and the opportunity to contribute to 
a high-priority initiative of interest to the healthcare system over a period of years rather than months. 
It is important to shape the scope and goals of the resident’s chosen capstone quality project to fit 
within this timeline. Finally and importantly, although our innovation is focused on finding and training 
residents to be leaders and champions of healthcare quality, the design and development of our quality 
improvement leadership training pathway could be adapted to other levels of physician training 
(medical students, fellows, or faculty) or other healthcare learners such as nurses, advanced 
practitioners, or pharmacists. Interprofessional training pathways could also be considered. 
 
Please describe how this innovation integrates at least two of the three academic medicine mission 
areas: clinical care, education, and/or research? 
 
In order for quality improvement work to become fully accepted and embedded within the fabric of 
academic medical centers, it will need to be integrated into all 3 missions: research, education, and 
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clinical care. The Healthcare Leadership in Quality Track integrates all of these missions by design. First, 
the required improvement projects that are designed and led by the residents in the HLQ training 
pathway are focused on improving one or more clinical quality outcomes for patients through process 
redesign. Second, in-depth education in quality improvement and its related disciplines are provided to 
the residents in order to equip them with the requisite knowledge and skills to design, implement, lead, 
and evaluate improvement work. Third, all residents are taught to define and evaluate their area of 
clinical quality improvement using quality data measures. By utilizing robust QI methods, these residents 
can use data to properly describe quality gaps and study the impact of their interventions. This allows 
them to more easily disseminate their work both inside and outside our institution. Scholarship in the 
form of an oral abstract, poster, abstract, or manuscript is a stated goal and requirement for completion 
of the track. In our experience, the visible integration of these three core missions within the framework 
of the HLQ Track attracts residents to the program, is welcomed by the hospital quality and safety 
leadership, and resonates with faculty and program directors who are accustomed to the tripartite 
mission. We anticipate that by participating in this novel program, our residents will not only contribute 
but lead efforts in quality and safety research, operations, and education as their careers progress. 
While the ultimate testament to our success will be the active pursuit of careers in this area over time, 
we have been successful in generating excitement for this work among trainees and engaging with them 
to help us solve important healthcare problems in a way that is impacting patient care.  
 
 



Table 1: Hospital Units, Quality Projects, and Career Paths for Residents in the Healthcare Leadership in Quality Track at Penn Medicine 

Resident Hospital Unit QI Focus Career Path Poster at National Meeting? 
2010-2012 Resident Cohort 

1 General Medicine 
Inpatient Unit 

Improving discharge medication 
reconciliation 

1. Endocrinology and Quality & 
Safety Fellowship* 

Yes 

2,3 Cardiac Care Unit Door to Balloon Time: A Failure Mode 
Effects Analysis 

2.Cardiology Fellowship 
3.Cardiology Fellowship 

Yes 

4,5,6 Medical Intensive 
Care Unit 

Implementing an interdisciplinary post-
intubation time-out to improve patient 
safety 

4. Robert Wood Johnson Clinical 
Scholar 
5. Chief Resident & 
Gastroenterology Fellowship 
6. Cardiology Fellowship 

Yes 

7  All Inpatient Units, 
Department of 
Medicine 

Re-designing and improving the 
Universal Protocol process to improve 
safety for non-operative bedside 
procedures 

7. Hospitalist research fellowship Yes 

2011-2013 Resident Cohort 
8,9,10 General Medicine Improving the Review and Accuracy of 

Medication Lists at Discharge 
8. Oncology Fellowship 
9. Infectious Disease Fellowship 
10. Gastroenterology Fellowship 

Yes 

11,12 Cardiac Care Unit Predicting length of stay to improve 
transitions of care inpatient activities 

11. Chief Resident & Cardiology 
Fellowship 
12. Cardiology Fellowship 

 

13,14 General Medicine 
Ambulatory Clinic 

Increasing rates of screening 
colonoscopy in the ambulatory setting 

13. Robert Wood Johnson Clinical 
Scholar 
14. Primary care physician 

 

Select Residents from the 2012-2014 Resident Cohort 
 Transplant 

Surgery Unit 
Assessing patient satisfaction in “real 
time” using mobile technology 

 Yes 

 Emergency Dept Improving communication between ED 
and neurology consultation service 

  

 Labor and 
Delivery Unit 

Improving safety culture through team 
debriefings after deliveries 

  

*Center for Healthcare Improvement and Patient Safety, Perelman School of Medicine at the University of Pennsylvania 



Table 2: Program Evaluation Elements for the Healthcare Leadership in Quality Track at Penn Medicine 
 
Kirkpatrick Level Healthcare Leadership in Quality (HLQ)           

Program Evaluation Elements 

1.   Participation Number of residents enrolled in the HLQ 
     2a.   Attitudes Post-curriculum and end-of-program 

satisfaction surveys 
     2b.   Knowledge and/or Skills QIKAT* 

3.   Behavior Completion of QI Capstone Project 
Resident participation in other QI initiatives 

     4a.   Organizational Practice HLQ resident influence on their peers and 
residency programs related to QI engagement 

Department, residency program, Unit-based 
Clinical Leadership team, and GME/hospital 
feedback re: impact and value of the HLQ  

     4b.   Benefits to Patients/Societal Transfer Capstone project outcomes 
 
Future quality leadership roles of residents 

*QIKAT = Quality Improvement Knowledge Assessment Test8 
Items in italics were not specifically or are being planned as future evaluation components 
 
 
 

 
 



  Penn Medicine   

Blueprint for Quality and Patient Safety 

Penn Medicine will eliminate preventable deaths and preventable 

30-day readmissions by July 1, 2014 

Imperatives Priority Actions 

Accountability For 

Perfect Care 

“Always” events - strive to provide perfect care 

 Implement clear lines of accountability that span inpatient and 

ambulatory environments 

Patient And  

Family Centered Care 

Provide consistent and thorough communication with families 

& patient regarding plan of care 

 Increase patient and family involvement in UPHS forums that 

address issues relevant to quality, safety and service 

excellence 

  Enhance patient-provider partnership through better 

exchange of information 

Transitions In 

Care/Coordination Of 

Care 

Ensure all UBCLs implement redesign care processes related 

to:  

- Risk stratification 

- Interdisciplinary rounding 

- Discharge hand-off to outpatient care 

             

Reducing Unnecessary 

Variations In Care 

Eliminate variations in care processes where evidence exists 

Balance conformity in practice with needs for personalized 

care 

Set goals that are positive and proactive 

Provider Engagement, 

Leadership, And 

Advocacy 

Strengthen organizational capacity and capability for 

continuous improvement 

 Increase involvement of house staff in quality, safety and 

service excellence efforts 



 

Figure 1: Longitudinal Curriculum for Penn Medicine’s Residency Track in Healthcare Leadership in Quality  

                                                       Quarter 1: July-Sept                   Quarter 2: Oct-Dec                  Quarter 3: Jan-March                 Quarter 4: April-June 
First Year of Residency 
   Recruitment for Track 
   Selection of UBCL* Team for each track resident 
Second Year of Residency  
Core Curriculum                2 weeks    
QI / PS Team Integration Longitudinal Participation on UBCL Team---------------------------------------------------------------------------> 
Capstone QI Project  Project Selection Ongoing Project Work 
Mentorship Longitudinal: Mentorship Trio**; Quarterly Dinner Meetings with Track Directors------> 
Third Year of Residency 
Core Curriculum                   1 week   
QI /PS Team Integration Longitudinal Participation on UBCL Team---------------------------------------------------------------------------> 
Capstone QI Project  Ongoing Project Work Project Presentation (local + regional or national) 
Mentorship Longitudinal: Mentorship Trio**; Quarterly Dinner Meetings with Track Directors------> 
*UBCL = Unit-Based Clinical Leadership Team at Penn                                                                                                                                                   
**Mentorship Trio = UBCL physician, nurse, quality manager mentors; QI Research Mentor; Track Co-Director Mentors 


