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Description 

The Duke Outpatient Clinic (DOC) is an adult primary care clinic in Durham, NC serving over 5,000 unique 
patients and conducting over 22,000 provider visits per year. The DOC is the largest continuity clinic site for 
the Duke Internal Medicine Residency Program, with over 70 resident providers; two-thirds of the encounters 
in the clinic are performed by residents. More than 40 percent of patients seen at the DOC are on Medicaid 
and 10 percent uninsured, making the clinic the largest adult medicine safety net practice in the Duke 
University Health System (DUHS). Like many resident clinics, the DOC faced a number of challenges: resident 
providers’ irregular availability; a large number of residents and attendings; resident and staff turnover; lower 
reimbursement rates; managing work outside of clinic visits; and the social and medical complexity of a 
relatively disadvantaged patient population, whose economic situation can impede adherence to medications 



and other medical advice; and dissatisfaction with the perceived difficulty of providing care in this setting. 
Beginning in 2012, the DOC underwent a year-long redesign for improved population health management and 
resident education. The Six Sigma DMAIC approach (Define, Measure, Analyze, Implement, Control) was the 
basis for a process that sought input from stakeholder groups (including residents and patients), incorporated 
the results of pivotal pilots, and reviewed the internal and external landscape; culminating in the securing of 
the necessary resources from health system and community sources. Implementation began in 2013, and 
resulted in a reduction of 16% in ED visits and 17% reduction in the number of 30-day readmits. A ‘dashboard’ 
of metrics was create to guide further refinements, improvements, and expansions of these interventions at 
the DOC going forward. 

Goals & Objectives 

1. Provide care at the most cost-effective sites of service. 
2. Reduce avoidable inpatient hospitalization. 
3. Improve the resident experience in clinic. 

Relevance of Innovation Program/Intervention 

Please explain how this innovation integrates at least two of the three academic medicine areas: clinical 
care, education and/or research? 
 
The DOC Redesign Project was a very close collaboration of education and clinical care work. We saw each as 
central to success in this project. Our residents were practicing in a fairly traditional resident clinic. Patients 
followed in our practice tend to be poor, have high medical complexity, and also suffer from a great deal of 
mental health and substance abuse disorders. The Redesign established a new model of cooperative primary 
care-mental health care within the clinic – anchored by a dually-trained medicine-psychiatry physician, an 
advanced practice provider with extensive community and mental health experience with same day access for 
high-need patients, a clinic-based care manager. We have also identified knowledge and skills as well as 
attitudes that residents would need to develop with regard to innovative models of care, population health, 
and interdisciplinary care – all necessary to their future success as internists. By striving to improve many 
aspects of clinical care in this, we were then able to greatly improve the educational experience for the 
medicine residents in the clinic. 
 
Methodology 
 
Please describe any resources, guidelines and/or requirements that were needed to accomplish this 
innovation, include any specific skills or processes that were used and/or needed. (limit 500 words) 
 
We used an overarching DMAIC framework (define; measure; analyze; implement; control), borrowed from Six 
Sigma improvement methodology: Through this process, we: 

1. DEFINED educational needs, healthcare outcomes of interest, and financial impact; these were defined 
as the key imperatives of the redesign. 

2. MEASURED and obtained additional data about the existing care delivery model (particularly financial) 
and educational model; including from patient and resident focus groups. 

3. ANALYZED and designed interventions that could positively impact all three areas of interest; and 
present this analysis to obtain support and investment from health system leadership and community 
partners. 

4. IMPLEMENTED the proposed interventions (starting in July 2013) 



5. CONTROLLED, i.e., monitored outcomes of interest and use this data on an ongoing basis to 
continuously refine and improve system of care delivery and resident education. 

An extensive literature search was done to determine best practices and strategies at other similar 
institutions; this gave us a framework of ideas that could be successful in our setting. Our progress through the 
DMAIC framework was facilitated by one of our residents who has both an MD and MHA, and was part of the 
inaugural class of the Management and Leadership Pathway for Residents (MLPR). We also leveraged an in-
depth analysis of our patient population that was led by some of our faculty, working with DUHS Performance 
Services.  
 
Explain how you collaborated with internal and external entities on this project including how you engaged 
patients, providers and/or key partners throughout the innovation process.  
 
A multidisciplinary group that included clinic and residency program leadership, residents, hospital leadership, 
nursing, performance services, hospital finance, and community health providers was engaged in a year-long 
planning process to understand how care delivery and resident education at the DOC might be 
comprehensively improved. Our local network (Northern Piedmont Community Care) from North Carolina’s 
innovative Medicaid care management program also participated in the planning phases of the 
implementation. By sharing the effort, rotating responsibilities and seeing the potential for positive change, 
we were able to engage many different participants and maintain forward momentum. We also directly 
involved patients who receive care at the clinic in a number of focus groups and found their input to be helpful 
in shaping the improved processes of care. 
 
Funding 
 
How was this project funded/sponsored? Explain the successes and limitations the amount of funding had 
on the project.  
 
The planning phase of the project was supported by in-kind commitments of the participating individuals’ 
time, made possible by the Duke University Hospital and the Department of Medicine and allowing for the 
time needed to plan for and make the changes and improvements that were carried out. The key staff that 
were felt to be needed to execute this new care model – the dually trained medicine-psychiatry physician, 
clinic-based care manager, and a same-day access mental health-capable advanced practice provider, were in 
part funded by the hospital. Additional funding was provided by NPCC, part of the North Carolina state 
Medicaid care management program. By sharing the funding needs across different entities, we had greater 
flexibility for implementing improved processes of care that did not rely on clinical receipts to maintain our 
effort. This financial support required much discussion, negotiation and evaluation of the greatest needs and 
most effective use of any funding. Limitations included the fact that Medicaid funds had to be spent focusing 
on Medicaid recipients.  
 
Have you received any additional recognition/awards for this work, or published this work in the literature? 
 
From the Duke University Health System, the DOC received: -“It Takes a Team” Quarterly Award in March 
2014 and Annual Award for FY 2014 for the best demonstration of teamwork within the medical center. -
Rebecca Kirkland Award for Best Abstract at the Duke Medicine Patient Safety and Quality Conference, also in 
March 2014. -Duke University Hospital Work Culture Survey Tier 1 Award, in 2013. The DOC Redesign Project 
was also accepted for a podium presentation at the Society for General Internal Medicine Annual Meeting in 
April 2014. 
 
Monitoring & Evaluation 



 
Describe the impact and measures of success of your program/intervention. The innovation should 
demonstrate a positive impact on results/outcomes (e.g. 20% improvement over baseline in cost, quality, 
data tools, clinical outcomes, patient satisfaction, provider satisfaction, etc. For multi-year 
programs/initiatives, include examples of how improvements have been achieved in the program over time. 
 
A dashboard of variables with quarterly data analysis evaluates each component of the DOC redesign. To 
assess the resident firm reorganization, resident-attending and resident-patient continuity are measured. To 
assess transitions-of-care, pharmacy and front desk post-discharge phone contacts, and post-discharge follow-
up appointments are measured. To assess the coordinated care management intervention, high utilizer ED 
visits and hospitalizations are measured. Findings one year after implementation of the DOC redesign are 
promising. Ninety percent of resident clinic sessions were scheduled with assigned firm attendings and 50% of 
patient clinic visits were with assigned PCPs. Every DOC patient who could be contacted (i.e., had a working 
telephone number) was contacted within two business days of hospital discharge and the percent of patients 
with follow-up appointments within 14 days of discharge increased from 59% to 84%. Nearly 50 patients are 
enrolled in the coordinated care management program for high utilizers and the number of ED visits to DUH 
(by 16%) and 30-day re-hospitalizations (by 17%) have both decreased; and direct costs of inpatient care are 
$600,000 lower for the year compared with a year ago. 
 
Describe up to four results of your program explaining the significance of this innovation including, but not 
limited to improved quality, culture change, costs, patient satisfaction. What were the lessons learned 
anticipated or unanticipated)?  
 
Many academic resident-based primary care clinics care for socially and medically complex populations. 
Optimal patient care and resident education need not be mutually exclusive ideals. The DOC redesign for 
improved population health management and resident education was based on the Six Sigma DMAIC 
approach (Define, Measure, Analyze, Implement, Control). Interventions were designed over the course of a 
two-year iterative process that sought from stakeholder groups, conducted some pivotal pilots, and reviewed 
the internal and external landscape. Continuous monitoring of a ‘dashboard’ of metrics will guide further 
refinements, improvements, and expansions of these interventions at the DOC going forward. The clarity of 
goals and focus in execution facilitated by the use of the DMAIC framework have been critical to its success. In 
addition, leaders of resident clinics may not be accustomed to making more than broad economic arguments 
for investment in changes they are advocating; we found that making a specific financial case was critical to 
understanding what would be sustainable long-term, and earning the support of health system leadership. 
The change in the culture of the clinic has been felt in many ways. By involving the clinic staff in the 
improvement plans, their ownership for the overall goals of the clinic, not just the day-to-day clinic visits, has 
also greatly increased. 
 
Identify the limitations you experienced in implementing your project and strategies used to mitigate these 
challenges. Describe any "out of the box" thinking or creative approaches to meeting project goals.  
 
We found that identifying adequate financial resources to hire the specialized staff that we needed was quite 
challenging, thus requiring us to make a comprehensive business case to our hospital leadership and to our 
Medicaid care management leaders to secure the total salary support for these individuals (in excess of 
$100,000 annually). By being creative with the planning sessions, we were also able to receive the feedback 
from many different stakeholders and find the real underlying issues. One specific example concerns 
transportation. Many of our high-utilizing patients simply found it more convenient to receive care in the 
emergency department and that access to transportation was a barrier to receiving care in the more 
appropriate primary care setting, which led us to secure the donation of a van from another clinic at Duke that 



was no longer needed. Initially the cost seemed prohibitive, but then we were able to determine that only 
insurance and fuel needed to be funded. Our nurse care manager was able to receive authorization to drive 
these patients from their homes to clinic visits both at our primary care site and at specialty sites when 
needed. A resident proposal led to subdividing the 70 residents at the DOC into three firm-like groups, each 
with lead attending, to foster QI projects and from a scheduling perspective, improved continuity with 
patients and attendings. This change helped drive an entirely different approach to clinic scheduling for the 
residency program as well. We also utilized advanced analytics and visualizations to understand the needs of 
our complex patient population. These were developed and implemented by a physician faculty member 
working together with a medical student who was enrolled in our school of public policy.  
 
Potential for Replication 
 
Provide examples on how this proposal can be scaled/replicated within and/or across other medical 
institutions. 
 
Our strategy could be replicated in other medical centers. Understanding one’s patient population is 
absolutely critical, and avoidance of being dogmatic or anecdotal about patients’ needs. And once a baseline 
analysis of one’s population is done, then structured planning to determine the priority of the changes needed 
and the details to make that happen is important. The commitment for a deliberate, disciplined, one- to two-
year planning and implementation process, with a leader trained in improvement methodologies and plan for 
ongoing monitoring is vital to success. The scope could certainly be smaller, i.e., focusing on one patient 
subgroup within a clinic or process, with less resources needed. The key would be to determine which patients 
make the biggest difference. 


