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Initial Goals for Medical Education Task Force:  Gap Analysis 

1. Secure most current workforce information available to assess current and anticipated
gaps in the number and distribution of physicians in North Carolina and the greater
Charlotte region (defined as the 16 counties comprising the Charlotte Regional
Partnership), particularly with respect to practitioners in the high need areas of family
medicine, primary care, psychiatric care, general surgery, and palliative medicine.

2. Evaluate the capacity of the existing North Carolina medical schools to supply
additional physicians needed as identified in no. 1 above.

3. Determine existing levels of enrollment, financial resources, and sources of revenue
dedicated to the education of undergraduate medical education students by the
University of North Carolina School of Medicine (SOM) in Chapel Hill; through the
designated two-year regional campuses in Asheville, Charlotte, and Wilmington; and
through dedicated clinical sites in Greensboro and Raleigh.

4. Determine state of post-graduate medical residencies in Charlotte, including numbers
and specialties (including those in no. 1 above), financial resources, and sources of
revenue.

5. Determine implications of estimated needs for additional physicians from nos. 1-2 above
for the expansion of the number of undergraduate medical education students in
Charlotte, graduate specialty residencies, and sub-specialty fellowships.

6. Understand structure of four-year medical curriculum as delivered to four-year students
in Chapel Hill and 3rd/4th year students in Charlotte, Asheville, and Wilmington.

7. Assess status of biomedical research conducted in the greater Charlotte region by SOM
faculty, by physicians/researchers at Carolinas HealthCare System, by faculty from
UNC Charlotte, and others funded by federal, private, or industry sources.  Determine
potential for growth as a result of having a full four-year medical education curriculum
and expanded residencies.

8. Understand accreditation requirements both for undergraduate (LCME) and graduate
(ACGME) medical education as they may relate to development of a four-year medical
school in Charlotte, and the approvals as may be required by the UNC Board of
Governors and the Southern Association of Colleges and Schools (SACS).

9. Develop estimates of one-time capital and recurring operational costs associated with a
four-year medical school.

10. Determine whether external consulting assistance is required to assess community and
institutional capacity for expansion of medical education effort in Charlotte.
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Medical Education:  The Path Ahead for Charlotte 

For many civic and business leaders in Charlotte, one of the major challenges to the future 
development of Charlotte as a leading American city is the absence of a four-year medical school.   
Of the nation’s 50 most populous cities, the overwhelming majority (over 85%) have allopathic or 
osteopathic schools of medicine.  Charlotte is the second-largest city in the country not to have a  
four-year medical school of any kind, public or private.  As such, the city has not been able to 
benefit from the significant economic benefits that accompany the presence of a four-year medical 
school, including an expanded physician workforce, associated clinical revenue, expanded medical 
research and technology development, and commercial spin-off activities.   

The absence of a four-year medical school has also impeded the institutional development 
of UNC Charlotte as a doctoral-granting research university.  Medical schools have significant 
research capacity in the basic bio-medical sciences that contribute significantly to the delivery of 
the first two years of medical education and that form the core of federally-funded medical- and 
health-related research.  For instance, of the 50 universities that received the largest amount of 
funding from the National Institutes of Health in Fiscal Year 2016, all but one were institutions 
with medical schools.  The 50th ranked institution—the Medical College of Wisconsin (nearly $78 
million)—received well more than 40 times the NIH funding of UNC Charlotte in FY 16 ($1.8 
million).   In 2016, NIH funding went to only three organizations in Charlotte:  Carolinas Medical 
Center ($2.9 million); UNC Charlotte ($1.8 million); and OncoTab ($182,000), a UNC Charlotte 
spin-off.    

 What Charlotte does have is an outstanding regional campus of the University of North 
Carolina at Chapel Hill School of Medicine (SOM).  Serving 25 third-year and 25 fourth-year 
students, the SOM built upon a partnership that had existed with the Carolinas HealthCare System 
for decades, providing undergraduate medical students with clinical practice experiences and 
newly-minted M.D.s with post-graduate residency opportunities.  Established in 2010 as a regional 
campus of the SOM, the Charlotte campus benefits from the outstanding pool of applicants for 
admission to the SOM, a robust network of clinicians and residents to support the undergraduate 
medical students as they progress toward completion of the M.D. degree, and the attractiveness to 
students of Charlotte’s diverse medical practice environment.    

 Although many would argue that Charlotte needs and could justify the establishment of a 
free-standing four-year medical school, there are several reasons to view such an approach with 
caution. 

 First, medical education is extremely expensive and it is unlikely that significant state 
resources could be obtained to start a four-year medical school.  State appropriations to the two 
existing public medical schools at Chapel Hill and East Carolina University have been significantly 
reduced since 2009.  There are ongoing but as of yet unresolved concerns about the financial 
viability of the Brody School of Medicine at East Carolina.    

Secondly, any new medical school would require approval by the UNC Board of 
Governors.  The Board has already approved expansions in the entering classes of both medical 
schools (from 180 to 230 at Chapel Hill and from 80 to 120 students at East Carolina), but there 
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has been insufficient state funding to permit such expansions.  It is undoubtedly the case that the 
Board would consider funding those expansions to be a priority compared to launching a new four-
year school in Charlotte.  The new Chancellor at East Carolina University recently announced 
plans to seek state funding to enlarge the size of the entering medical school class to the 120 level 
and to build a new 200,000 square foot medical education facility.  This proposal faces an uncertain 
future.   

 Third, even if it is possible to assemble alternative sources of funding for a new medical 
school, either from private donors or from participating health care organizations, a new medical 
school would face a series of formidable obstacles, including justifiable resistance from the UNC 
School of Medicine and the Carolinas HealthCare System, both of which have invested heavily in 
the establishment of the UNC regional campus in Charlotte.   

Finally, as detailed in the feasibility study prepared in August, 2015 by the consulting firm 
TrippUmbach for the Charlotte Medical Education Expansion Commission, some kind of initial 
partnership between the UNC School of Medicine and UNC Charlotte to offer the first two years 
of medical education in Charlotte would be the most expedient and cost effective approach, one 
that would build upon the national reputation of the UNC School of Medicine as the second-ranked 
primary care medical school in the country and its abundance of well-qualified applicants for 
admission.  Such an approach would also permit an intensified development of the bio-medical 
research capacity of UNC Charlotte, one that would accelerate its development as a doctoral-
granting research institution and that would be most likely to be reflected in enhanced federal 
research funding and related economic impact.   

 A collaborative approach involving the UNC School of Medicine and UNC Charlotte 
would also have the following advantages: 

1. The existing accreditation process for undergraduate medical education programs 
operated under the auspices of the Liaison Committee on Medical Education (LCME), 
although challenging, could accommodate the development of a four-year track at 
Charlotte that would parallel the four-year track for students at Chapel Hill, with the 
first two years of medical education at Charlotte being delivered by Carolinas Health 
Care System faculty and UNC Charlotte faculty appointed as adjunct faculty at the 
School of Medicine.     
 

2. Regardless of the source of funding, it will be significantly less expensive to develop 
the first two years of medical education at Charlotte by building upon the existing 
administrative infrastructure and procedures that already exist in Chapel Hill, including 
those relating to admissions, financial aid, academic and career advising, and the like. 
To be sure, student-related services would need to be enhanced for first- and second-
year students in Charlotte and there would be additional resource needs to be addressed 
at Chapel Hill, but the marginal costs would be significantly less than those required to 
fund a start-up institution.   
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3. Accreditation requirements related to the medical curriculum and clinical education are 
more easily addressed by building upon the existing curriculum of Chapel Hill and the 
clinical networks already established in Charlotte through Carolinas HealthCare System 
and the UNC School of Medicine.  A Charlotte-based medical education program would 
permit experimentation with new approaches, such as a three-year undergraduate M.D. 
program. 

 
4. Development of a joint program with UNC Charlotte would permit the SOM to expand 

the overall number of medical students from the current level of 180 by 25-50, 
potentially to the target class level of 230.  As the first two years is interdisciplinary and 
clinically based, we would need to grow CHS clinical faculty to enter the classrooms in 
the first two years and begin to grow preceptor sites for the students when they reach 
their third and fourth years.  Currently, the number of preceptor sites is in critical short 
supply. 

 
5. Development of a joint program with UNC Charlotte to offer the first and second years 

of the SOM curriculum would be a significant strategic move to strengthen UNC 
Charlotte’s research faculty in basic science disciplines, a necessary step in its full 
development as North Carolina’s urban research institution.  Presence of additional 
research faculty in basic science disciplines would also strengthen the research 
productivity of both UNC Charlotte and the Carolinas HealthCare System and expand 
the opportunities for basic and translational research collaborations, particularly those 
centered at the Levine Cancer Institute.   Expansion of basic and translational research 
collaborations is central to the realization of the positive regional economic impacts that 
are often associated with the presence of four-year medical schools. 

 
6. Facility needs related to the first two years of medical education can be readily addressed 

in the design of the new $90 million Science Building recently authorized for UNC 
Charlotte in the Connect NC bond referendum.  This new facility should be fully 
constructed and ready for occupancy in the fall of 2020.  Alternatively, space needs for 
medical education could be accommodated in existing UNC Charlotte facilities that 
currently house academic departments and instructional spaces that will be moved to the 
new Science Building.    

 
7. Undergraduate medical students who choose to pursue the four years of their medical 

education at UNC Charlotte will earn their M.D. degree from the UNC School of 
Medicine.  However, some students may benefit from the opportunity to earn a 
supplementary UNC Charlotte degree, such as a Master of Medical Science or a joint 
degree involving one of UNC Charlotte’s existing graduate programs, including the 
doctoral programs in Health Services Research and Public Health Sciences and the 
master’s programs in Health Administration and Public Health.  

If this initial approach makes sense, there are a number of additional issues that would need 
to be explored, including: 
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1.  Faculty and Clinical Staffing:  Staffing the delivery of the SOM curriculum would 
require additional resources at UNC Charlotte.  The SOM curriculum for first and 
second year medical students has evolved toward an interdisciplinary approach to 
human body systems (e.g., cardio, respiratory, urinary) which includes clinicians in the 
classrooms and with an early exposure to clinical practice.  The teaching of medicine 
today is more closely integrating classroom-based knowledge with supervised clinical 
experiences.  At Chapel Hill, this interdisciplinary curriculum is delivered in time blocks 
staffed with a robust mix of 59 basic science faculty members from seven academic 
departments (Biochemistry, Cell Biology & Physiology, Genetics, Microbiology, 
Nutrition (Public Health), Pharmacology, and Social Medicine).  
 
Faculty members in these departments devote a varying amount of their time and effort 
to medical education, depending upon the nature of their faculty appointment and their 
expected time commitment to research. Even assuming a 50% time commitment of 
UNC Charlotte basic science faculty to research, it appears that the SOM curriculum 
could be developed using fewer individual faculty, perhaps as few as 15-20.  
Approximately 26 of the faculty who currently teach in the basic science disciplines are 
already to be found at UNC Charlotte, although there are some gaps in areas of expertise 
required by the Chapel Hill curriculum.  In addition, although some existing UNC 
Charlotte faculty might be quite appropriate for teaching in the SOM, the commitments 
of these faculty to existing undergraduate and graduate academic existing programs 
must be taken into account as part of developing an overall estimate of funding required.  
 
Finally, because clinical practitioners participate in the first two years of the curriculum 
as well as in students’ clinical rotations (which begin in March of the second year), it 
would be important to determine the capacity and cost of securing the participation of 
additional clinicians from within the Charlotte region.   
  

2. Administrative and Academic Support at SOM and UNC Charlotte:  As noted above, 
accommodating a first-year class of 50 additional students at Charlotte would permit 
Chapel Hill to effectively enlarge its entering class of M.D. students from the current 
level of 180 to its authorized goal of 230.  What is not known are the incremental 
continuing and non-recurring costs associated with such an expansion, including 
funding for additional support both in Charlotte and in Chapel Hill for functions related 
to admissions, administrative support, financial aid, and academic and career advising.  
If this model is pursued, it may be more appropriate to start with class sizes of 25, 
evolving to 50 over time with growth of the population and the size of the medical 
services community in the greater Charlotte region.  .   

 
3. Impacts Upon Carolinas HealthCare System:  The addition of additional first-year 

students at UNC Charlotte would have an immediate impact upon the Carolinas 
HealthCare System (CHS).  CHS has a standing commitment to the UNC School of 
Medicine to accommodate 25 students each in the existing 3rd and 4th year classes 
enrolled at the regional campus in Charlotte (total of 50).  Adding just 25 new medical 
students per entering class at UNC Charlotte would eventually produce a regional 
campus of 100 students, effectively doubling current efforts. Such an expansion would 
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have significant implications for program administration, the identification and 
compensation of preceptors, clinical placements, administrative and learning space 
requirements (including simulation capabilities), and student support.  The scope and 
cost of these impacts would need to be assessed carefully. Carolinas HealthCare System 
currently does not have the capacity to accept 25 more students into its existing clinical 
environment.   

 
4. Relationship to Graduate Medical Education (GME):  Medical workforce estimates 

produced by the Sheps Center under contract with the Medical Education Task Force 
confirm the need for additional physicians in the greater Charlotte region by the year 
2035, particularly in primary care and psychiatry.  Unfortunately, simply producing 
additional M.D. degrees will not resolve those supply shortages since many students 
will choose to enter specialties other than primary care or will leave the state to complete 
their residencies.  Minimally, additional GME residencies will be required in the 
Charlotte region to accommodate graduates of the Charlotte regional campus and, even 
then, innovative approaches may be required to incentivize students to remain in 
primary care and complete their residencies here.     

 
5. Funding Sources:  Notwithstanding the expansion plans announced by the Brody School 

of Medicine at East Carolina to enlarge their entering classes from 80 to 120 students, 
the prospects for significant additional state appropriations for medical education appear 
dim at this time.  It will be incumbent upon the Charlotte Medical Education Task Force 
to identify the full range of recurring and non-recurring expenses and appropriate 
funding sources for the expansion of undergraduate and graduate medical education 
before moving forward.   

 The next appropriate step is for the Chair of the Task Force to meet with the Dean of the 
UNC School of Medicine and the Chief Executive Officer of the Carolinas HealthCare System to 
seek their agreement on the hiring of a consultant to estimate the continuing operational and one-
time capital costs associated with the educational model described in this paper. 

 

Revised by Philip Dubois (February 20, 2017) — Final Draft) 
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Charlotte Medical Education Task Force: 

What Have We Learned Thus Far? 

In General 

• Charlotte enjoys an excellent 3rd and 4th year medical education program 
operated collaboratively by the UNC School of Medicine and the Carolinas 
HealthCare System.   
 

• Medical schools generally are seen as primary economic drivers in the 
communities they serve as a result of the externally-funded research dollars 
that they attract and associated development of medically-related technology.   
 

• Although both UNC Charlotte and CHS have research programs of note, 
Charlotte does not fully benefit from the presence of a full four-year medical 
education program because the research faculty in the basic sciences 
associated principally with the delivery of the first- and second-year 
foundational coursework are not here.   
 

• A Charlotte-based medical education curriculum for the foundational 
coursework would permit UNC Charlotte to strengthen its research capacity 
in the biomedical sciences.  Consultant Paul Wallach recommended a “two by 
two strategy,” staffing each of the core disciplines with two FTE each (19 FTE 
total) to assure breadth of expertise, coverage in case one faculty members 
becomes unavailable, and to meet accreditation expectations.  In Wallach’s 
view, one of the two faculty members in each area would be a “teaching 
intensivist” while the other might be tenure-track with no less than 50% of 
his/her time devoted to teaching [In short, to achieve the benefits that 
accompany the presence of a four-year medical school in a community, 
additional research faculty might be needed at UNC Charlotte over and above 
those faculty committed to instruction].   
 

Physician Supply in Greater Charlotte Region 

• Based on the study conducted for the Task Force by the Sheps Center, 
Charlotte will experience a shortage of approximately 343 FTE primary care 
physicians by the year 2035, including 179 FTE in family medicine, 171 FTE 
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in general internal medicine, and 9 in pediatrics.  Sheps researchers also 
indicated that Charlotte would likely face a shortage of 23 FTE psychiatrists.  
[It is to be clarified with Sheps why the individual shortages by practice area 
do not add up to the projected overall shortage of 343 in primary care]. 
 

• Since the physician supply model developed by Sheps included in-migrations 
of physicians into the Charlotte region as well as out-migrations (including 
retirements), addressing the shortages would depend upon the production of 
additional physicians within the region. 
 

• Additional undergraduate medical students in Charlotte would not make a 
significant difference in physician supply.  The Sheps model would predict 
that 25 new first-year students in Charlotte would produce only 1 primary care 
physician practicing in the Charlotte region.   
 

• The best known predictor of a physician practicing in a particular region is 
where s/he completes her/his post-graduate residency.  CHS data indicate that, 
over the past five years, approximately 55% of 135 primary care residents (74, 
or approximately 15 per year) are still practicing primary care in the greater 
Charlotte region five years later.  An 18-year projection from 2017 to 2035 
would suggest that approximately 270 of the projected 343 shortage could be 
addressed by the existing primary care residency programs at CMS. 
 

• The difference between 343 and 270 is just 73, or about 4 per year over 18 
years.  However, due to high specialization rates among residents as well as 
low in-state retention, approximately 20 new residencies would be required to 
produce 4 physicians practicing in the Charlotte region.   
 

• Sheps researchers suggest that the creation of a primary care track that allows 
students to move easily between medical school and residency, such as is the 
case with the UNC School of Medicine FIRST program, has the potential to 
reduce the number of residencies required to address the projected primary 
care shortages. 
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Financial Estimates 

• Consultant Wallach’s financial estimates were based upon the model of a 
four-year regional campus with annual personnel and operating costs 
approaching $15 million.  It is conceivable that a more integrated 
administrative structure with what already exists at the UNC School of 
Medicine could significantly reduce the administrative overhead of a 
Charlotte program.  It is also not clear to what extent Wallach’s estimates 
attempt to adjust for the administrative staffing that already exists at CMS for 
the delivery of the existing 3rd and 4th year program.   
 

• Estimates of Library costs associated with establishment of a 1st and 2nd year 
undergraduate medical program at UNC Charlotte are modest.  UNC 
Charlotte has an extensive monograph and periodicals collection as it relates 
to the basic sciences.   Approximately $10,000 annually would be required to 
refresh our existing collection every 3-5 years.  On the other hand, UNC 
Charlotte does not maintain an extensive monograph or journal collection 
related to clinical medicine.  It is assumed that 1st and 2nd year students 
enrolled at the Charlotte location of the SOM would enjoy inter-library loan 
or electronic access to the medical collections at UNC-Chapel Hill. 
 

• Wallach’s financial estimates do not include additional costs for CHS that 
would accompany the need to serve 50 more students at steady state (including 
clinical faculty, preceptors, etc.).  CHS estimates those costs at $1.3M 
annually (Mary Hall to validate estimate). 
 

• Wallach’s financial estimates appear to include incremental costs of  
approximately $3.1 million (30%) to offset the additional administrative costs 
that accompany the addition of a major academic program.  These can include 
but are not limited to business services such as human resources, accounting, 
custodial legal, purchasing, information technology support, and security.  
UNC Charlotte’s calculated rate of indirect cost is 15%, but it is not known 
what rate UNC SOM would consider appropriate.    
 

• Additional residencies are estimated to cost $150,000 each, annually and on a 
recurring basis. 
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Space Estimates  

• Wallach estimated the need for nearly 107,000 in gross square footage to 
house the four-year model he outlined.  By eliminating spaces that already 
exist at the main campus of UNC Charlotte (e.g., library and some student 
support space) and modifying Wallach’s generous allocation of office space 
for part-time clinicians, a more probable estimate is 86,495 gross square feet. 
At $350 per square foot, facilities costs would exceed $31.3 million.  
Wallach’s estimates do not account for the annual operating costs of such a 
facility. 
 

• On the other hand, Wallach’s estimates do not include the cost of additional 
space required at CHS for either additional medical students or residents.  
CMS is at capacity and not able to accept additional medical students or 
residents without additional space.  The amount of space required has not yet 
been determine nor has the annual operating cost.     
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Estimated Recurring Costs of Pilot Medical Education Program in Charlotte 
 

 The work of the Charlotte Medical Education Task Force has confirmed that 
the establishment of a regional four-year medical education program (or perhaps an 
innovative three-year program) to prepare primary care physicians in Charlotte may 
be desirable.  The location of such a program in Charlotte could build logically upon 
the existing medical education and residency programs offered by the UNC School 
of Medicine and Atrium Health.    
 

The purpose of this briefing paper is to identify the recurring annual operating 
costs that would likely accompany the development of a small foundational program 
in Charlotte and the expansion of the existing medical school jointly operated by the 
UNC School of Medicine and Atrium Health.  A separate analysis accompanying 
this document assesses the costs of capital construction and recurring facility 
operations expenses that would be required to deliver such a program. 
 
 Notably, as a preliminary caveat, establishment of a regional medical 
education program in Charlotte would not address the estimated shortage by 2035 
of 343 primary care physicians in the greater Charlotte region predicted by the Sheps 
Center study commissioned by Task Force.  Indeed, as the result of student 
specialization choices and the location of a student’s residency,  Sheps’ medical 
supply prediction model suggests that 25 new first-year medical students could 
produce as few as 1 new primary care physician for the region.   
 

Because the best known predictor of a physician practicing in a particular 
region is where s/he completes his/her post-graduate residency, existing data for the 
regional retention of primary care physicians completing their residencies at Atrium 
Health suggests that 75%  to 80% of the predicted shortage will be addressed by the 
existing residency programs.  And, of course, addressing the predicted shortage does 
not depend solely upon producing new physicians in the region.  The region could 
work to improve the recruitment of physicians trained in other regions of North 
Carolina or from outside the state.   

 
With that said, for even half of the shortage to be addressed by the 

establishment of additional residencies, Sheps data suggest 10 additional residency 
spots will be required.  Those costs have not been specifically examined by the Task 
Force, but a commonly accepted rule of thumb is that each residency spot costs 
$150,000 per year for each resident.  Assuming that the average primary care 
residency program requires three years (and assuming no further sub-specialization 
requiring additional years of residency), a rough estimate for the total cost of a single 
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cohort of 10 residents to complete their program is $4.5M.  No detailed estimates of 
these costs have been validated by the Task Force.   

 
Foundational Program—UNC Charlotte & UNC-CH School of Medicine 
 
 The consultant identified by the Task Force, Dr. Paul Wallach, prepared a 
detailed estimate of the administrative, instructional, student support, and clinical 
costs that would likely be associated with the delivery of a first- and second-year 
curriculum similar to the existing foundational curriculum of the School of Medicine 
at UNC-Chapel Hill. 
 

Such a program would be expensive on a per-student basis, even if the size of 
the entering classes was expanded from the suggested level of 25 to as much as 50 
students per class over some period of time.  Dr. Wallach’s estimates assume an 
eventual class size of 50 after some period of time.   
 

Dr. Wallach’s estimates did not include the recurring costs of expanding the 
existing School of Medicine/Atrium Health program for 3rd and 4th year students by 
25-50 students per class.  That topic is separately discussed below. 

 
Expressed in 2016-2017 dollars, Dr. Wallach’s cost estimates include over 

$4M in total administrative and student support costs, nearly $6M for preclinical 
faculty, and a modest $350K for clinical site coordination, resulting in a direct cost 
total of $10.3M.   

 
Because the addition of any major academic program within a University 

increases the need for a range of administrative services (e.g., human resources, 
purchasing, payroll, information technology), Wallach applied a 30% increment to 
his direct cost estimate, producing an overall cost estimate of $13.4M.  Because 
UNC Charlotte’s experience with these indirect costs is closer to 15%, the total costs 
might be as low as $11.8M. 

 
Adding in the $1.2M in recurring operating costs Wallach estimated for a wide 

range of costs (e.g., faculty development, recruitment and relocation, office costs, 
information technology software and hardware), it can be said that the range of 
recurring annual costs for a Charlotte program would likely be in the range of 
$13M to 14.6M in 2016-2017 dollars.  Using the federal government’s inflation 
cost calculator for changes in the Consumer Price Index 
(www.usinflationcalculator.com), the range in 2018 dollars would be from 
$13.3M to $15.0M. 
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These amounts may be reduced slightly by revenue that would be generated 

by tuition-paying resident and non-resident students.  Currently, about 80% of the 
students enrolled in the School of Medicine’s foundational program for the first and 
second years are resident North Carolinians, paying $29,974 per year in tuition and 
fees.  The non-resident students (about 20% of each cohort)  pay $56,832 per year.  
Applying these figures for an estimated entering class of 25 students, the revenue 
generated would be $883,640.  By the second year, tuition and fee revenue from two 
enrolled cohorts would generate almost $1.8M.   Net remaining costs that would 
need to be supported by fund sources other than tuition and fees would remain 
in the range from $11.5M to $13.2M in 2018 dollars.    

 
The Task Force spent considerable time evaluating Wallach’s estimates, 

including the question of whether the sizable administrative costs might be pared 
back given that the core services are available already at the School of Medicine in 
Chapel Hill.   

 
To evaluate this specific question, the Task Force Chair completed a day-long 

visit to the School of Medicine to visit with pertinent administrators knowledgeable 
about the operation of the medical education program and to better understand 
LCME expectations that student services delivered at a regional campus are 
“comparable” to those available at the home campus.    

 
There was a healthy variety of opinion about how a Charlotte-based program 

might be staffed, whether a certain amount of duplication with Chapel Hill might be 
reduced, how technology might be usefully employed in the delivery of some 
services, and whether Wallach’s estimates included all of the required positions with 
respect to student support, information technology, and the like.  In general, though, 
the consensus of knowledgeable administrators is that Wallach’s estimates for 
administrative costs are “about right” for planning purposes.   

 
A similar examination was completed with respect to Wallach’s estimates of 

the cost of faculty.  Although there was a general consensus that some cost 
efficiencies might be realized by hiring faculty with multiple disciplinary 
backgrounds, having one faculty member direct more than one of the teaching blocks 
in the foundational phase of medical education or assume a simultaneous partial 
administrative role, or slightly adjusting instructional section sizes to be larger, the 
consensus of the Task Force is that Wallach’s faculty cost estimates were sufficient 
for planning purposes.    
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Atrium Health 3rd and 4th Year Recurring Costs 
 
 In a separate planning exercise completed in March 2014, Atrium Health  
estimated recurring costs that would accompany an increase of 25 to 50 students in 
the 3rd and 4th year undergraduate medical education curriculum.  The net expense 
increase in current dollars would be slightly more than $3.2M for additional UME 
and Simulation Center personnel, and almost $1.7M in other expenses, including 
community preceptor payments required with larger class sizes, or $4.9M annually.  
Adjusted for four years of inflation to 2018 dollars,  Atrium Health’s additional 
costs could be estimated at nearly $5.2M annually.   
 
Summary of Recurring Costs 
 

Overall, then, adding together the estimated UNC Charlotte/UNC-Chapel Hill 
inflation-adjusted cost of $11.5M to $13.2M (assuming total tuition and fee revenue 
in the second year of the program and thereafter) to the estimated Atrium inflation-
adjusted costs of $5.2M, it can be estimated for planning purposes that recurring 
annual costs to initiate medical education in Charlotte with 25 students per class 
(with possible growth to 50 over time) would be in the range from $16.7M to 
18.4M in 2018 dollars.  Inflation-adjusting this estimate for five years at an 
inflation rate of 2-3% annually, would push the estimate from $18.4M to 
$20.2M at 2% and from 19.2M to $21.2M at 3%. 

 
This estimate also does not include non-recurring funding that would be 

needed for faculty and staff recruitments.  Wallach estimated needing two full-time 
staff members for a period of two years to coordinate searches and recruitment-
related activities as well as possible employment of search firms for the most senior 
academic administrators in the Charlotte medical education program.  These costs 
in total can be estimated at under $500,000.   

 
These estimates apply only to the funds necessary to put the administrative 

staff and teaching faculty in place to deliver the foundational curriculum of a four 
year medical program.  But it is important to note that one of the strategic benefits 
to a region of having a four-year medical school results from faculty-led biomedical 
research, typically supported with large federal grants or contracts with industry.   

 
Wallach’s estimate also did not include likely additional costs to be borne by 

UNC Charlotte to hire research faculty to fully leverage the presence of medical 
education in Charlotte.  Wallach recommended a “two by two” staffing strategy, 
staffing each of the core disciplines with two FTE each to assure the breadth of 
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expertise needed to support the foundational curriculum, to ensure back-up coverage 
in case one of the two faculty members in each discipline became unavailable, and 
to meet accreditation expectations. Although one of the two faculty members 
appointed would likely be a “teaching intensivist” with a 100% commitment of time 
to teaching, the other would be a more research-oriented faculty member, with a 
50% commitment of time to teaching and 50% to research.  Although this model is 
common at UNC Charlotte today, it is also true that securing large externally funded 
grants may require additional research faculty with the vast majority of their time 
dedicated to research.    

 
Wallach’s estimate also did not include $1.5M in continuing annual expenses 

to support what Wallach called a “Research Collaboration Unit” designed to support 
the acquisition of external research dollars by faculty associated with the School of 
Medicine, UNC Charlotte, and Atrium Health.  

 
Summary:  Potential Annual Recurring Costs for Expanded Medical 

Education Program in Charlotte:   
 

Foundational Program:                                 $11.5M to $13.2M 
 
Atrium Health 3rd and 4th Year Program:       $5.2M 
(net of estimated tuition revenue) 
 
 
Total Recurring Costs (2018 dollars):          $16.7M to $18.4M 
 
10% inflation adjustment (5 years)               $18.4M to $20.2M 
 
15% inflation adjustment (5 years)               $19.2M to $21.2M 
 
 
Not included: 
 
10 Additional Residency Spots in Primary Care:    $1.5M (recurring) 
Non-recurring recruitment expenses:                       $0.5M (non-recurring) 
Research collaboration unit              $1.5M (recurring) 
 
 
 
Revised by Philip Dubois (May 17, 2018)--FINAL 
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Capital Construction Needs for UNC Charlotte and Atrium Health  
to Expand Undergraduate Medical Education in Charlotte 

 
UNC Charlotte Medical Education Facility:   
 

To estimate the possible one-time costs associated with capital facilities 
required to deliver a two-year foundational program in medical education, UNC 
Charlotte met with architect principals from SLAM, an architectural firm which 
designed the new Dell Medical School at the University of Texas.   
 

SLAM has benchmarked space requirements and costs associated with a wide 
variety of recent medical school projects across the country, including space required 
for instruction, simulation and clinical practice, gross anatomy laboratories, common 
study and social space, administration, and libraries. 
 

All estimates provided here are in 2018 dollars after inflation-adjusting the 
SLAM data for the Dell School (completed in 2016) using the federal government’s 
inflation cost calculator for changes in the Consumer Price Index 
(www.usinflationcalculator.com). 
 

Although major medical education space requirements and construction costs 
around the country vary significantly, SLAM’s rule of thumb for medical education 
space is 75,000 – 90,000 GSF for a class size of 50 students.  Although UNC 
Charlotte/UNC School of Medicine would, in concept, launch a first- and second-
year medical education program for just 25 students per class, we were strongly 
advised to consider growth over time to a class size of 50 students per class.   
 

SLAM’s recommended construction costs of $400 to $450 per GSF and 
average “soft costs” of 30% would place a facility of this size in the range of $39M 
to $53M, not including furnishings, fixtures, and equipment (FF & E).  “Soft 
costs” include expenses not considered direct construction costs, including 
architectural design services, engineering, legal fees, and other pre-and post-
construction expenses.   
 

The most recent peer comparison available--recent new construction of 
facilities for the University of Texas Dell Medical School (2016)—was slightly 
lower at $386 per square foot, but with “soft costs” included a facility of 75,000 – 
90,000 GSF would still fall in a range from nearly $38M to slightly more than $45M.  
Inflation-adjusting the Dell numbers to 2018 would place the cost between $39M 
and $47M.   
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Estimating the additional costs of FF &E is a bit speculative without knowing 
the specific size and program components of a medical education building.  But 
SLAM’s rough guidance placed FF & E within a broad range from $4 million to 
nearly $9 million, noting that the Dell School’s FF & E amounted to $6.25M in 2016; 
inflation adjusted to 2018 would place that cost at $6.5M. 

 
Another potential benchmark would be the FF & E expenditure for the 

Campbell University Osteopathic Medical School built in 2012.  At that time, FF & 
E for the Campbell facility was $4.14M.  Inflation-adjusted to 2018 would place 
that cost at slightly more than $4.5M in 2018. 
 

Consultant Paul Wallach estimated facility needs for a full regional medical 
education campus at almost 107,000 GSF.  UNC Charlotte’s analysis of spaces 
included in Wallach’s analysis that would not need to be built at UNC Charlotte 
because such spaces already exist at the University (e.g., library) would reduce the 
space requirements to 87,000 GSF, a figure very close to the range suggested by 
SLAM.    Using the SLAM estimates of the cost of new construction (including “soft 
costs”), a facility of this size would cost from $45M to $51M.  Using the comparable 
data from the construction of the Dell Medical School, the cost of constructing an 
87,000 GSF facility would be nearly $46M in 2018.    
 

Based upon these varied estimation methodologies, a reasonable and 
prudent estimate of one-time construction costs required for a UNC Charlotte 
medical education building would be $45 to 50M, with an additional $5M for 
FF & E.   
 
Atrium Health: 
 

Current medical education operations at Atrium Health are running at full 
capacity and could not absorb additional medical students moving into the 3rd and 
4th year program there.   
 

However, Atrium Health is currently engaged in a long-term planning process 
that eventually may include a new facility to house both its undergraduate (UME) 
and graduate (GME) medical education programs, as well as its Simulation Center, 
Center for Advanced Practice, and the Carolinas College of Health Sciences.  If a 
new building is planned, Atrium might consider an expansion over time of 25-50 
additional students per class, a figure consistent with the work completed thus far by 
the Charlotte Medical Education Task Force.   
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As a preliminary caveat, then, it is not expected that any separate new 
facility to house all of Atrium’s healthcare programs (including UME, GME, 
Carolinas College of Health Sciences, etc.) would be available for at least five 
years.  Accordingly, financial estimates included in this report for one-time and 
continuing costs would probably need to be inflation-adjusted by 10-15% (i.e., 
2-3% per year for five years). 
 

The most recent Atrium estimate (2014) of the space required for such a 
facility was 127,445 ASF or approximately 191,000 GSF.  Using the $400 - $450 
per GSF cost estimate developed by SLAM and assuming “soft costs” of 30%, the  
cost of the Atrium medical education facility would be in the range of $99M to 
$112M, not including FF & E.  Using inflation-adjusted estimates from the recent 
Dell School of Medicine, the cost could be estimated at slightly more than $100M.   
 

Assuming that Atrium Health would contribute funding to support a new 
facility for its own Carolinas College of Health Sciences and provide space to 
support its GME programs (about 93,000 GSF of the facility total of 190,500 GSF), 
the remaining construction cost needed to support the functions related to UME  
(approximately 97,500 GSF) would range from  $51M to $57M, not including FF & 
E, using the SLAM estimates.  Using the Dell School of Medicine experience with 
an inflation adjustment, a 97,500 facility would cost slightly more than $51M.    
 

A reasonable and prudent estimate of one-time construction costs 
required for the UME portion of a new Atrium HealthCare facility would be 
$50M, not including FF & E.  A reasonable estimate of FF & E required for a 
$50M building with 93,000 GSF is probably in the $5 million range.  This would 
not include FF & E for the GME/Carolinas College of Health Sciences portion of 
the facility.   
 
Annual Recurring Operating Expenses: 
 

These estimates of construction costs do not include the annual operating costs 
for each of the two facilities to support the cost of utilities, information technology 
support, custodial services, and security.   
 

Using estimating templates used by the State of North Carolina for funding 
the operation of new classroom and laboratory facilities, it appears that annual  
recurring costs on a $50M facility with 90,000 GSF at UNC Charlotte would be 
approximately $1.1M to  $1.4M in current dollars, depending upon the precise mix 
of classrooms, offices, and laboratories in the building constructed.  
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The annual operating costs of a $50M Atrium facility for UME would be in 

the same range, not counting operating costs associated with a much larger facility 
that might be constructed to also house the System’s GME and Carolinas College of 
Health Sciences.  
 

Summary of Facilities Construction and Operations Needs 
(using top of estimate range): 

 
          Construction       FF & E        Annual Operations 
 
UNC Charlotte Med. Ed. Facility           $50M             $5M                   $1.4M 
 
Atrium Health UME Facility                  $50M      $5M            $1.4M 
(Carolinas College of Health Science, 
Center for Advanced Practice, 
Simulation Center, and GME not included) 
                                                         ___________      ______        _______________ 
  
       $100M            $10M                  $2.8M 
 
10% inflation adjustment (5 years)       $110M            $11M                  $3.1M 
 
15% inflation adjustment (5 years)       $115M            $11.5M               $3.2M 
 
 
 
 
 
Revised by Philip Dubois (May 17, 2018)--FINAL 
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Disclaimer 
This work product is based on the information made available to the consultant, using assumptions that may prove 

to be accurate or not.  As this project progresses, results provided and recommendations made will need to be re-

tested based on the most up-to-date assumptions and data. 

 

 

Consultant 
The consultant, Paul M. Wallach, MD, is an individual who has 30 years of experience in academic medicine, has 

served as the leader of the educational mission (vice dean) for three US medical schools, two public, one private.  

He has been involved in the modeling for the creation of a new medical school and in his current position, leads 

academic affairs for a large southeastern medical school that has 4 regional campuses, one being a 4-year regional 

campus.  A general internist by training, Dr. Wallach is passionate about high quality medical education. 

Currently, he serves as Vice Dean of Academic Affairs for the Medical College of Georgia.  This consulting report 

does not represent the opinions of the Medical College of Georgia, Augusta University, or the Georgia Board of 

Regents. The work effort that went into its production occurred during non-work hours.  Visits to Charlotte 

occurred on the weekend, not during the work week.  
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Introduction 
The Charlotte Medical Education Task Force (CMETF) has been at work since January 2016 considering options for 

expanding medical education in the Charlotte North Carolina region, with an eye toward impacting the physician 

work force over the next twenty years.  Members of the task force include the University of North Carolina at 

Charlotte (UNCC), the University of North Carolina School of Medicine (UNCSOM), the Carolinas Health System 

(CHS), and Charlotte community representatives. 

Charlotte is one of the larger cities in the United States without a 4-year medical education program.  Established 

in 2010, Charlotte serves as a clinical regional campus of UNCSOM, serving 25 students in each of the 3rd and 4th 

year of medical school, with Carolinas Health System, an institution that has developed a reputation for high 

quality medical education, notably GME, for decades. 

 

In considering the various approaches to expanding into a 4-year medical education program, the CMETF has come 

to the conclusion that creating a 4-year regional campus of UNCSOM, in collaboration with UNCC, and CHS is the 

most reasonable, expeditious, cost effective, and politically exigent approach.   It is also much easier to create and 

obtain accreditation approval for a 4-year regional campus than a free-standing new medical school.  In order to 

benefit from this advantage for accreditation and the extraordinary cost savings associated with the approach, and 

so that there is no confusion in terminology, the campus being planned would be a regional campus of UNCSOM.  

It would need to be governed under the administration and faculty committees of UNCSOM and all faculty who 

participate in the educational program would require faculty appointments at UNCSOM.  UNCC and CHS would be 

critical collaborators in the design and implementation of the program.   

 

Today’s medical students have interest in concurrent graduate programs.  Developing flexible double degree and 

certificate programs, particularly in public health, health administration, health services, bioinformatics, health 

informatics, business administration, educational leadership, and others will be important. 

 

In design and implementation of the year one and two curricula in Charlotte, a decision will need to be made as to 

whether a parallel curriculum is to be created for the first two years.  A parallel curriculum/track must meet all of 

the medical education program objectives but provides additional competencies/experiences for students.  I am in 

favor of such an approach.  Creating a parallel curriculum, while still fully governed by the UNCSOM curriculum 

committee, permits some flexibility in approach that local faculty will likely enjoy.  The parallel curriculum may also 

develop a reputational focus that might attract students who have an aligned interest.  In the clinical years, the 

Charlotte parallel curriculum is a longitudinal integrated curriculum with an urban focus.  A parallel curriculum in 

the first two years might choose the same or a different focus. 

If expansion of biomedical research is a desired outcome of this campus, specific planning and funding for such 

expansion will be needed.  The presence of a regional campus in its own right does not create the infrastructure 

necessary for research expansion.  Further, most have found that even highly funded research programs have a 

net cost on the system operating the research programs. In a 2015 report by the AAMC, Academic Medicine 

Investment in Medical Research, they report that “the average medical school investment was an additional $0.53 

for each dollar of sponsored research received.”  Hence, planning and funding of the research operation should be 

considered separately from this report.  I have estimated the cost for a research collaboration unit that could serve 

as a connector among the partners in this endeavor. 
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The models developed assume that in addition to a current allocation of 25 third and fourth year medical students 

completing medical education in Charlotte, that an addition 25 students will be added to each year of the 

curriculum yielding the following: 

Medical 
Students 

Existing 
Proposed 
Additional 

Total 

Year 
One 

  25 25 

Year 
Two 

  25 25 

Year 
Three 

25 25 50 

Year 
Four 

25 25 50 

 

The decision about expansion of all years is one that can be made subsequent to this report, depending on the 

goals of the task force.  For example, a year one and two regional campus can be created with 25 students per 

class without expanding the clinical years if the task force chose that approach,  or preferred a phased approach to 

expansion.   

The purpose of this engagement is to develop an estimate of the probable recurring and start-up expenses 

associated with implementing the medical education model described above. 

Considering the strength of the three institutions comprising the Task Force, the proposed project is exciting.  

When implemented, I have every expectation that the medical education program will be of high quality and will 

contribute significantly to both the Charlotte region and the State of North Carolina. 

 

Assumptions 
 Financial estimates are provided using 2016-17 estimates.  Escalation is not included in the initial drafts as 

it is unclear what year the program will be initiated.  For modeling purposes, adjust by CPI for each year, 

including an addition for 2017-18.   

 Estimates of required faculty effort will not address the research mission nor laboratory start-up 

packages. 

 Faculty salary estimates are based on AAMC Southeast tables. 

 Benefit packages are calculated at 30%. 

 New senior leaders will likely be recruited from other programs, but some of the expertise may reside 

locally.  Most of those who would be recruited to basic science positions teaching in the first two years 

will likely be external recruits.   

 Faculty needs are developed based on the existing curriculum at UNCSOM. 
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Financial Notes Relevant to Faculty/Staff Spreadsheet 
 

 The AAMC Medical School Faculty Compensation for Southern Region 2015/2016 database was used to 

estimate salaries. 

 For many positions, the 50th percentile for Associate and Full Professor were provided, and an average 

between the two taken, reflecting that some positions would be at the mid-level and others at the senior 

career level.  Assistant Professor salaries were not taken into account, because if there will only be one or 

two faculty members in a discipline, it would be preferable that both have experience. 

 Certain salary estimates for positions that are senior, such as campus dean and other members of the 

dean’s staff, included only the Professor level, such as the Campus Dean.  Some salaries were then 

multiplied by a factor to yield an expected salary for position.  If the base salary is for a professor in a 

department, the multiplier takes into account the administrative leadership premium.   

 There are some positions that have been more difficult to recruit at a regional campus, these include a 

premium multiplier as well. 

 The salary reference for leadership positions used “Clinical Science-Total All Departments/Specialties” 

listings. 

 Many other positions that require a good generalist clinician-educator used the salary listing for the 

general internist.  Ultimately, other specialties may be recruited that yield different financial needs. 

 Some of the administrative positions may be filled by individuals listed as faculty, thereby yielding some 

cost savings.  The ability to permit this option depends on the skills of the individual, and the partial FTE 

needed for teaching and the administrative assignment. 

 The faculty who are appointed in these positions typically have experience as medical educators.  It is rare 

for them to also be involved as funded researchers.   

 Other positions that are not faculty are based on knowledge of such positions in similar situations. 

 For core basic science faculty, in most cases, two were recommended.  For microbiology, one of those 

positions is suggested to be an infectious disease physician.   

 “Coil directors” not listed elsewhere were allocated 0.25 FTE.  When an additional role was includes, such 

as serving as an integrator, or anticipating more generalized need in the curriculum, the allocation was 

increased. 

 For each module in the Foundation Phase, 0.20 FTE of linked clinician time was allocated for leadership, to 

work with the basic science faculty.  Where two or more disciplines contribute (for example allergists and 

rheumatologists both heavily engage in immunology), the allocation was split. 

 A clinical core lecturer line was developed to permit 24 clinicians to each contribute approximately 5 

hours of lecture for the program and be paid 0.01 FTE. 

 Most “full-time” clinicians involved in leading the educational program should remain clinically active at 

between 0.1-0.3 FTE. 
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University of North Carolina School of Medicine Curriculum 
Information on the UNCSOM Curriculum was obtained from the UNCSOM website and discussed with senior 

administrative leaders at the school.  It is summarized below: 

 

The SOM curriculum, Translational Education at Carolina (TEC), seeks to transform the way medical students learn 

by integrating basic and clinical skills, providing longitudinal patient care experiences and offering earlier clinical 

opportunities in specialty fields to better inform residency program decisions.  
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The TEC has three phases: 

 Foundation Phase of integrated basic sciences in an organ system model. 

  

 

 

 

 

 

 

Coils: Coils represent basic sciences, such as biochemistry and microbiology, and specialty areas, such as radiology 

and behavioral science, that are integrated throughout the curriculum.  Coils include: 

 

 

 

 

 

 

 

 

 Anatomy 

 Behavioral Science 

 Biochemistry 

 Cell Biology/Histology 

 Clinical Epidemiology 

 Genetics 

 Humanities and Social Sciences 

 

 Microbiology 

 Nutrition 

 Pathology 

 Pharmacology 

 Physiology 

 Radiology 

 Geriatrics 
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 Application Phase of integrated core clinical rotations, including 12 months completing core clinical 

clerkships in psychiatry, neurology, surgery, pediatrics, obstetrics and gynecology, internal medicine, and 

family medicine. 

 

 Individualization Phase, including 14 months of electives and research opportunities based on core clinical 

interests, including 3 electives, 2 acting internship inpatient rotations, emergency/critical care, clinical 

experience with focus on translational research, a clinical experience with a focus on health care delivery, 

2 advanced clinical selectives, and a capstone. 

 

 

 Number Of Formal Instructional Hours Per Course:  Foundation Phase 

Course 
 

Lecture 
 

Lab 
Small Group 

Patient 
Contact 

 
Other 

 
Total 

Medical Science 1 145 15 65 7 21 253 

Professional Development 1 1  20   21 

Patient Centered Care 1 2  38 45 2 87 

Medical Science 2 150 18 63 6 15 252 

Professional Development 2 1  20   21 

Patient Centered Care 2 2  38 45 2 87 

Medical Science 3 141 15 70 12 16 254 

Professional Development 3   25   25 

Patient Centered Care 3 3  31 51 2 87 

Total 445 48 370 166 58 1087 
 

 MS1 students take Medical Science 1, Professional Development 1, and Patient Centered Care 1 in the fall 

and then take Medical Science 2, Professional Development 2, and Patient Centered Care 2 in the spring.  

MS2 students take Medical Science 3, Professional Development 3, and Patient Centered Care 3 in the fall.  

The total time for Phase 1 is 3 semesters.   

 UNCSOM counts anatomy and microbiology as lab but histology as small group.  In anatomy, two groups 

of four students each dissect the same cadaver by alternating dissections but demonstrating to the other 

group in a brief prosection. 

 Patient contact refers simply to viewing patient presentations. 

 Not included in this table is time needed to view instructional video modules outside of class. 

 “Other” represents examinations, although every student does not use all of that time. 

 The patient contact time in Patient Centered Care is high due to one clinical week (40 business hours) per 

semester. 
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Staffing requirements, senior administration 
 

A model for senior staffing has been developed, noting the following: 

 This model is for a 4-year regional campus 

 We have found that salaries necessary to recruit senior staff are higher than that at the main campus.  

This is particularly true as programs begin.   

 Per LCME accreditation standards certain positions do not permit active participation in the educational 

program (student affairs and advisory college). 

 Other positions may permit partial appointment as a dean and participation as a teacher when such talent 

exists.  No such efficiencies were included in this model. 

 Titles and reporting relationships vary from school to school.  If the leader of the campus has the title 

“campus dean” the reporting staff may have titles of “campus associate dean”.  If the campus leader is a 

“campus associate dean”, reporting staff would likely be “campus assistant deans”.  Depending on the 

school, the campus leader will report to either the vice dean or dean of the medical school.  

Simultaneously, the individual may have a matrixed reporting relationship to local leaders such as the 

Chancellor of UNCC. 

 Staff members who are part of the regional campus report locally and have matrixed reporting 

relationships to colleagues at the main campus.   

 

The positions include: 

 Campus Dean or Campus Associate Dean: title and reporting relationship depends on the school, the 

responsibilities are identical. 

 Associate Dean, Education:  responsible for leadership of the educational program. 

 Associate Dean, Research Integration:  promotes research development, collaboration, and opportunities 

for members of the regional campus community, including researchers at UNCC, UNCSOM, CHS, and 

assuring opportunities for student participation in research. Should take into account unique interests and 

expertise at UNCC and CHS. 

 Associate Dean, Student Affairs:  responsible for establishing and implementing systems of career 

advising, academic advising, mental health and wellness, student health care, and overall student support.  

 Asst/Assoc Dean, Faculty Development:  responsible for teaching faculty about their role as educators and 

to advance modern pedagogical approaches among the faculty. 

 Asst/Assoc Dean, Faculty Affairs:  responsible for faculty appointments, promotion, tenure administration 

and liaison. 

 Director of HR and Recruitment:  This individual will manage the aggressive recruitment of the 

developmental years of the camps and the HR and position replacement functions at steady state. 

 Director, Finance and Operations:  responsible for the financial and business operations of the campus. 

 Director, Program Evaluation and Educational Research:  responsible for creating and implementing a 

system of evaluating the educational program, faculty, students, and leading educational based research 

based in program improvement. 

 Director, Educational Design and Instructional Technology:  assists faculty and administration with the use 

of technology in executing the educational program.  Supervises the classroom services and IT techs. 

 Outreach and Communications (Coordinator or Director):  serves as the communication, marketing, and 

PR leader for the campus. 
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 Director of Library Services:  responsible for planning and delivery of library services for campus students, 

integrating with library systems at UNCC, UNCSOM, and CHS, and participating in the curricular program 

in teaching about accessing the literature and evidence-based medicine. 

 Director, Student Financial Aid:  responsible for required activities for loans and managing scholarship 

distribution. 

 Director, Pipeline Programs and Community Engagement:  responsible for working with pipeline programs 

and admissions office at UNCSOM to promote local interest and recruitment into medicine, in particular 

for individuals who are members of the school-designated diversity categories. 

 Director, Clinical Skills Center:  Central to education in all years of the program, this individual is 

responsible for design and implementation of a standardized patient program used for both teaching and 

assessment. 

 Advisory College Advisor:  as in Chapel Hill, will assign one advisor per class of 25 students for a total of 4 

at 0.2 FTE each. 

Non-faculty administrative positions include: 

 Executive Assistant to the Campus Dean 

 Director, Student Affairs 

 Preclinical coordinator 

 Pre-clinical coordinator 

 Simulation Director 

 Simulation staff 

 Business Manager (Business Office) 

 Business Analyst (2) 

 Diener 

 Administrative Assistant, Education 

 Administrative Assistant, Student Affairs 

 Administrative Assistant, Research 

 Administrative Assistant, Communications 

 Administrative Assistant, Faculty Affairs, HR, and Recruitment 

 Administrative Assistant, Faculty Development/Program Evaluation 
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Staffing requirements, Foundation Phase (Pre-clerkship), Charlotte 
 

In order to implement the pre-clerkship curriculum, there are needs for full-time educators anchoring the basic 

science disciplines, clinicians who serve as nearly full time (70%+) educational integrators, and clinicians who 

contribute lesser FTE toward the teaching of physical diagnosis and providing for an early clinical experience.  

Other UNC Charlotte faculty who have expertise in the biomedical sciences may be supportive to the program. 

Most core disciplines are staffed with two individuals, in order to assure breadth of expertise and coverage in case 

one of the faculty members becomes unavailable.  This best satisfies accreditation expectations.  This type of 

staffing model is different than that found at a main campus involving larger numbers of faculty who also have 

other assignments. 

 

Core faculty:  Years one and two  
# FTE 

Assistant Dean, Pre-clinical education, faculty lead; year 1 clinical 
integrator 

1 1.00 

 Basic Science Disciplines 
  

Anatomy/ Anatomy Laboratory faculty 2 2.00 

Biochemistry 2 2.00 

Cell Biology/Histology 2 2.00 

Genetics/Dev. Biology 2 2.00 

Microbiology 1 1.00 

Microbiology: Infectious Disease MD; year 2 clinical integrator 1 1.00 

Neuroscience 2 2.00 

Pathology 3 2.00 

Pharmacology 2 1.00 

Physiology 2 1.00 

  
  

Coil Directors not listed elsewhere 
  

Behavioral Medicine 1 0.25 

Epidemiology, Biostatistics, and Population Health Integrator 2 1.00 

Ethics/Humanities/Social Sciences 2 0.50 

Nutrition 1 0.50 

Geriatrics 1 0.25 

 Imaging Series Coordinator (Radiologist) 1 0.25 

  
  

  
  

Patient Centered Care Director 1 1.00 

Professional Development Director 1 0.50 
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Reflection Integration Director 1 0.10 

 Module Leadership 
  

Principles of Medicine 1 0.20 

Immunology:  Allergy 1 0.10 

Immunology:  Rheumatology 1 0.10 

Hematology 1 0.20 

Cardiovascular 1 0.20 

Respiratory 1 0.20 

GU:  Nephrology 1 0.10 

GU:  Urology 1 0.10 

GI 1 0.20 

Neurology 1 0.20 

Behavioral Medicine 1 0.20 

Endocrinology 1 0.20 

Reproductive systems:  OB/GYN 1 0.15 

Reproductive systems:  Urology 1 0.05 

Musculoskeletal:  Rheumatology 1 0.07 

Musculoskeletal:  Ortho 1 0.07 

Musculoskeletal:  FM Sports Med 1 0.07 

Integumentary 1 0.20 

Multi-organ block 1 0.20 

  
  

  
  

Module core lecturer (5 hours of lecture and 15 hours of preparation 
each) 

24 0.01 

  
  

Patient Centered Care (5 students per group) 10 0.10 

PD (4 students per group) 12 0.10 
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Supporting faculty 
 

There are a number of faculty at UNCC who have content expertise in medical school disciplines, and some are 

doing research that would be of interest to medical students.  Data provided by UNCC provost is summarized 

below: 

Medical School Content # UNCC Faculty with 
Content Expertise 

  
 

Anatomy/Embryology/Histology 3 

Behavioral Science 29 

Bioengineering 5 

Bioethics 5 

Biomedical Informatics 11 

Biostatistics 8 

CAM 1 

Evidence Based Medicine 15 

Global Health Issues 4 

Health Care Financing 4 

Health Informatics 3 

Health Policy 1 

Human Development 6 

Human Sexuality 8 

Law and Medicine 4 

Medical  Genetics 7 

Medical Biochemistry 8 

Medical Immunology 5 

Medical Informatics 1 

Medical Microbiology 7 

Medical Physiology 14 

Medical Socioeconomics 6 

Medication Management 4 

Nutrition 1 

Pain Management 2 

Palliative Care 1 

Pathophysiology 2 

Patient Safety 3 

Pharmacology 2 

Population-based Medicine 6 
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Recruiting expenses (one time) 
 

Recruitment for expansion of the Application and Individualization Phases of the Curriculum are likely from 

Charlotte community recruits.  The cost of recruiting in these positions will be relatively low. 

Recruiting senior administrative staff and faculty will involve the creation of one or more search committees.  For 

the period of active recruitment, it is likely that two full time staff members will need to be appointed to manage 

the searches.  These could be a middle administrative position in place for a year, at about $65,000 annually plus 

fringe.  Some positions will require the assistance of a search firm.  Search firms managing senior medical 

administrative searches vary in fees depending on relationships with the university, number of positions being 

recruited, negotiation, and other factors.  Charges range from a flat fee of $100K to between 50 and 100% of the 

first year salary for the position.  I expect that the campus dean and campus associate dean for education, at least, 

will require assistance of a search firm. 

In addition, each search requires expenditures for meetings, time, travel for the candidate, hotels, and meals. 

 

 

Incremental Staffing Requirements, Application and Individualization 
Phases (Clerkship and Final Years of Curriculum) 
 

A regional campus of UNCSOM is already operational for years 3 and 4 in collaboration with CHS.  Most positions 

necessary to administer a 3rd and 4th year campus already exist and the incremental needs for such a program are 

relatively small.  Currently, nearly all clerkships have a 0.25 FTE allocation for site clerkship directors, which is 

adequate for a cohort of 50 students per year. 

The following positions currently do not exist, and would be helpful to support a cohort of 50 students: 

 Site APS Director 

 Site Acting Internship Director 

 Site Elective Director 

 Site Capstone Director 

 Introduction to Acute Care Director 

Some additional increment of administrative support would likely be necessary, and I have estimated that support 

within 3 administrative positions.  

I have not included potential cost for preceptor stipends.  For many medical schools, preceptors are volunteers. 
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Physical space, first two years 
 

An extensive space plan is included in an attachment.  

Physical space, Carolinas HealthCare System 
 

Understanding the space needs at CHS is a bit more complex and will require negotiation between CHS and the 

educational program.  The clerkship and educational administration all have offices currently.  The major areas to 

address are: 

Clinical skills center:  A full program for a clinical skills center is included for the UME campus.  That plan can be 

replicated or slightly modified for the hospital campus.  Alternatively, depending on the frequency of required 

clinical skills activities, students could complete these activities at the university campus. 

Classroom usage at CHS is another important issue.  There are multiple classrooms, but each is multiuse, and there 

is concern about availability.  A careful space utilization report would be helpful and is not in the scope of this 

report.  A single 1600 square foot classroom should more than adequately handle 60 learners.  If the class is 

broken down further, I recommend using a guideline of 25 net square feet per person. 

Personal study space for students:  Some space expansion will be needed to permit study cubicles or rooms for 

students.  An estimate of 50-60 NSF per study space will assist in planning this space. 

In the clinical environment, the expectation by accreditors is that students have adequate space in the clinical 

environment, access to computers, secure spaces for personal items such as lockers adjacent to the clinical 

environment, adequate library resources, call rooms, adequate parking, and proper safety/security. 

Furniture 
 

An estimate has been obtained for the following office spaces from one of the vendors that provides furniture for 

my medical school.  A rough estimate of per unit costs are as follows: 

 Faculty office:    $6271 

 Senior administrative office: $8465 

 Administrative assistant office: $3276 

 Conference room:  $10060 

 Campus dean office:  $9991 

Using the space plan, estimates for total furniture may be calculated based on these estimates.  No estimates are 

provided for classroom spaces, waiting, rooms, etc. 

Additional Expenses 
 

Please note that there may be additional expenses that are unique to the operations of the member institutions, 

the curriculum, and the State of North Carolina that are not addressed in this estimate. 
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I. Executive Summary 

The purpose of this document is to provide information to the Medical Education Task Force 

about current and anticipated gaps in the physician workforce in the greater Charlotte region 

(hereafter “Charlotte”) and the rest of North Carolina. The Cecil G. Sheps Center for Health 

Services Research at The University of North Carolina-Chapel Hill (Sheps Center) contracted 

with the Task Force to provide two deliverables: 

1. a written report summarizing findings about the supply, demand and adequacy of the 
physician workforce in North Carolina and the greater Charlotte region; and 

2. an interactive tool, based in Microsoft Excel®, that will allow the Task Force to see the 
effect that a new medical school and/or new residencies in Charlotte would have on the 
future supply of physicians in the metropolitan Charlotte region and in the state as a whole.  

The baseline assumptions for this work are:  

A. there are no changes in enrollments in the state’s existing 5 medical schools,  
B. there is no increase in the numbers of residents trained,  
C. no new medical schools are created, and  
D. there is no change in the rate of Nurse Practitioner (NP)/ Physician Assistant (PA) substitution.  

Furthermore, the baseline model assumes current health care utilization patterns continue and there 
is no change in delivery models of care that could impact the relative distribution of visits across 
different physician specialties or the rate at which NPs and PAs substitute for physician services.  

This document summarizes the findings for our analysis. The workforce model developed for 
this project examines changes in the demand and supply of physicians for each year from 2017 
through 2035. This report summarizes projected gaps and/or oversupply in Family Medicine, 
General Internal Medicine, General Pediatrics, Obstetrics and Gynecology, all Primary Care 

http://www.healthworkforce.unc.edu/
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specialties combined1, Geriatrics, General Surgery, Psychiatry, all other physician specialties and 
the overall physician workforce in Charlotte and the rest of North Carolina. 
 
The demand for health care services will grow more quickly in Charlotte than in the rest 
of North Carolina. While the projections indicate an increase in demand for all types of 
health care visits, Charlotte’s demand for circulatory services visits and endocrine/immunity 
visits are projected to increase most rapidly, both in inpatient and in outpatient settings. 
Charlotte’s demand for injury, musculoskeletal and nervous system inpatient visits will also 
grow faster than the rest of the state, as will the demand for neoplasms (cancer) visits on the 
outpatient side. 
 
The supply of physicians relative to demand will grow more slowly in Charlotte than in 
the rest of NC. Charlotte will face a shortage of 343 primary care FTE physicians in 2035. 
Family medicine will be short 179 FTEs, general internal medicine short 171 FTEs and general 
pediatricians short 9 FTEs. The region will also face a shortage of 23 psychiatrist FTEs. The 
model does not predict a future shortage of obstetricians or general surgeons in Charlotte. 
 
The model does not predict a shortage of geriatricians or psychiatrists, but we strongly 
advise caution when interpreting these projections. The model is based on current 
healthcare utilization rates. North Carolina has a growing, aging population and new models of 
care are placing increasing emphasis on geriatric care. These forces will combine to increase 
the demand for geriatricians. The model also likely underestimates the demand for psychiatric 
services because many people may not receive care because they cannot access a provider, are 
unable to afford services, are concerned about stigma or face other barriers to getting care. 

  

                                                            
1 For the purposes of this analysis, Primary Care is defined as Family Medicine, General Internal Medicine, General Pediatrics, 

and Obstetrics and Gynecology.  
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II. Introduction 

The purpose of this document is to provide information to the Medical Education Task Force 
about current and anticipated gaps in the physician workforce in the greater Charlotte region2 
(hereafter “Charlotte”) and the rest of North Carolina. The Cecil G. Sheps Center for Health 
Services Research (Sheps Center) at the University of North Carolina at Chapel Hill contracted 
with the Task Force to provide two deliverables: 

1. a written report summarizing findings about the supply, demand and adequacy of the 
physician workforce in North Carolina and the greater Charlotte region; and 

2. an interactive tool, based in Microsoft Excel®, that will allow the Task Force to see the 
effect that a new medical school and/or new residencies in Charlotte would have on the 
future supply of physicians in the metropolitan Charlotte region and in the state as a whole.   

This document summarizes the findings from our analysis. 

III. Modeling Approach 

The model includes two separate parts: a demand and a supply model. The two models are then 
compared to determine the balance between the anticipated supply of physicians and the need for 
their services. The demand calculations are based on visits in 19 types of health care services. 
The supply estimates are based on a classification of physicians into 34 specialty groupings.3 

Demand Methodology 

The demand model projects the number of visits that patients will use in 19 “Clinical Service 
Areas” (CSAs) from 2017-2035 in outpatient (office-based and outpatient), emergency room, 
and inpatient settings in the Charlotte area and the rest of North Carolina. The CSAs include: 
blood, circulatory, congenital anomalies, digestive, endocrine/immunity, genitourinary, 
infectious disease, injuries, mental health, musculoskeletal conditions, neoplasms, nervous 
system conditions, perinatal services, pregnancy/childbirth, preventive care, respiratory care, 
skin conditions, symptoms and signs,4 and an “all other” group.  

                                                            
2 Working with the Task Force, we agreed to define the Charlotte region as encompassing the following counties:  

NC counties: Alexander, Anson, Cabarrus, Catawba, Cleveland, Gaston, Iredell, Lincoln, Mecklenburg, Richmond, Rowan, Stanly;  
SC counties: Lancaster, York. 

3 Specialty groupings defined as: Allergy/Immunology, Cardiology, Dermatology, Endocrinology, Family Medicine, 
Gastroenterology, General Pediatrics, Geriatrics, Gynecology/Obstetrics, Internal Medicine, Nephrology, Neurology, 
Oncology, Ophthalmology, Orthopedic Surgery, Other Physician Specialty, Otorhinolaryngology, Physical Medicine and 
Rehabilitation, Plastic Surgery, Psychiatry, Pulmonology, Rheumatology, Surgery, Thoracic Surgery, Urology, Infectious 
Disease, Neurological Surgery, Pediatric Non-Surgical Specialties, Pediatric Surgical Specialties, Emergency Medicine, 
Preventive Medicine, Other Physicians, Primary Care, All Physicians. 

4 These are visits to examine symptoms, signs, and ill-defined conditions and factors influencing health status, for example, 
syncope or allergic reactions. 
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A full description of the demand methodology is in Appendix 1. In brief, we calculated visits to 
outpatient (office-based and outpatient), emergency room, and inpatient settings for each 
respondent in the 2012 and 2013 Medical Expenditure Panel Survey (MEPS) data, a national 
data base that tracks utilization of health care services.5  For each county in the Charlotte region 
and the rest of North Carolina, we reweighted the MEPS population to represent the county 
based on factors known to influence healthcare use: sociodemographics (age, gender, 
race/ethnicity – defined using a MEPS variable describing race and ethnicity combinations); 
socioeconomics (family income above and below federal poverty guidelines); markers of health 
risk and status (current smoker, obesity [BMI>30], and having been diagnosed with diabetes); 
and an indicator for whether the respondent is uninsured.  

Supply Methodology 

The supply model projects headcount and full-time equivalent physicians (FTEs) from 2017-
2035 for Family Medicine, General Internal Medicine, General Pediatrics, Obstetrics and 
Gynecology, all Primary Care specialties combined6, Geriatrics, General Surgery, Psychiatry and 
All Other physician specialties. The model begins in 2017 since that is the earliest point at which 
any changes could be made to medical school enrollments or residency positions.  

The baseline number of physicians in the Charlotte region and rest of North Carolina in 2017 is 
taken from the supply forecasts of the Physicians Foundation Future Docs model. 
[https://www2.shepscenter.unc.edu/workforce/index.php] A full description of the supply model 
is contained in Appendix 1. In brief, the model includes inflows to the Charlotte area and the 
rest of NC from physicians who completed medical school and/or residency training in-state as 
well as physicians who move to NC after training out-of-state. The model uses a 2.5% outflow 
rate per year, meaning that we assume that 2.5% of the physician workforce will retire, move out 
of state or exit the workforce each year. The model projects physician supply in headcount and 
full-time-equivalents (FTE) to account for the amount of time that physicians spend in patient 
care versus other responsibilities. The FTE/headcount ratio used in the model follows from our 
previous work and is set to .6 based on hours in patient care reported by licensed physicians in 
North Carolina. The model accounts for varying numbers of visits seen by different physician 
specialties. The number of visits provided per FTE for each specialty are derived from the 
Medical Expenditure Panel Survey (MEPS).  

The model accounts for increasing specialization in residency training in General Pediatrics, 
General Internal Medicine and General Surgery. Merely increasing the number of PGY1 
positions in those specialties will not result in the same increase of residents exiting residency 
training and practicing in those specialties because many physicians will continue on to further 

                                                            
5 The MEPS, maintained by the Agency for Healthcare Research and Quality (AHRQ), is the most comprehensive source of data 

on US healthcare utilization and cost. See: https://meps.ahrq.gov/mepsweb/. 
6 For the purposes of this analysis, Primary Care is defined as Family Medicine, General Internal Medicine, General Pediatrics, 

and Obstetrics and Gynecology.  

https://www2.shepscenter.unc.edu/workforce/index.php
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training and practice in a subspecialty field. Thus, factoring in specialization during residency 
training is critical. Table 1 summarizes the baseline number of physicians, annual visits and 
specialization rates of specialties included in the model.  

 

Table 1. Baseline specifications in Supply Model 

 
Headcount of 

physicians in Charlotte 
Headcount of physicians 
in rest of North Carolina 

Annual visits 
per FTE 

% Specializing after 
completing core training 

Family Medicine 788 2,566 4,700 6% 
Internal Medicine 788 2,526 1,060 40% 
General Pediatrics 406 1,288 2,560 37% 
Gynecology/Obstetrics 307 959 3,480  
       Subtotal: Primary Care 2,289 7,339  30% 

Geriatrics 36 147 820  
Surgery 219 774 975 82% 
Psychiatry 260 1,058 2,100  
Other Physicians 2,627 9,255 2,450  

Total 5,431 18,573   
 

  

Estimating Adequacy of Supply to Meet Demand 

Demand is matched to supply using a “plasticity matrix” (Holmes et al., 2013). The plasticity 
matrix is based on MEPS data and shows how visits in each of the 19 types of health care 
services are distributed across different specialties. “Plasticity” refers to the ability of 
physicians to flexibly adjust the scope of services they provide according to the needs of their 
patients. The plasticity of a given physician’s practice is affected by the physician’s specialty, 
local population health needs, and the availability and practice specialty of other nearby 
physicians serving that population. The most plastic specialties are family medicine, internal 
medicine and other generalist specialties because they can see the largest range of health care 
services. The least plastic specialties are subspecialties like cardiology which tend to focus 
their work on one area—in this case, circulatory disease. 
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Baseline Model Assumptions 

The baseline model assumes all of the following conditions:  
A. there are no changes in enrollments in the state’s existing 5 medical schools,  
B. there is no increase in the numbers of residents trained,  
C. no new medical schools created, and  
D. there is no change in the rate of Nurse Practitioner (NP)/ Physician Assistant (PA) substitution.  

Furthermore, the baseline model is based on current health care utilization patterns and assumes 
no change in models or care that could change the relative distribution of visits across different 
specialties or the rate at which NPs and PAs substitute for physician services.  

IV. Findings  

The Excel model created for this analysis examines changes in the demand and supply of 
physicians in each year in the projection period, from 2017 through 2035. For the purposes  
of this report, we compare supply and demand in 2017 and 2035 to illustrate projected gaps 
and/or oversupply. 

Demand for health care services in Charlotte and the rest of North Carolina 

The demand for physician visits will grow more quickly in the Charlotte region than in the  
rest of North Carolina in all settings. The number of inpatient visits is projected to increase by 
87,011 between 2017 and 2035 or 36%, compared to a 29% increase in inpatient visits in the 
rest of North Carolina (Table 2). Outpatient demand in Charlotte will increase by 2,844,247 
visits, a 31% increase between 2017 and 2035. The demand for emergency room visits in 
Charlotte will increase by 126,006 visits, a 23% increase over the period, compared to a 19% 
growth rate in the rest of North Carolina. 

  

Table 2. Growth in Demand for Visits, Charlotte and the Rest of North Carolina, 2017 and 2035 
 Charlotte Rest of North Carolina 

Setting 2017 2035 # Change 
% 

Change 2017 2035 # Change 
% 

Change 

Inpatient 244,702    331,713       87,011  36% 756,120 975,546     219,426  29% 
Outpatient 9,058,883 11,903,130  2,844,247  31% 27,374,709 34,482,344   7,107,635  26% 
Emergency 
Room 542,147 668,154     126,006  23% 1,645,722 1,966,203     320,481  19% 

Total Visits  9,845,732  12,902,996   3,057,264  31% 29,776,551 37,424,093   7,647,542  26% 
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Table 3 shows the types of health care services for which there will be the greatest percentage 
increase in demand in inpatient and outpatient settings in Charlotte and the rest of North 
Carolina. As shown in Table 2, the demand for all these services will increase more rapidly in 
Charlotte than in the rest of North Carolina. The demand for circulatory services will see the 
most rapid growth, increasing by 54% in both inpatient and outpatient settings in Charlotte. 
Endocrine/Immunity visits are projected to increase by 47% in inpatient settings and 41% in 
outpatient settings in Charlotte compared to 41% and 33% in the rest of North Carolina 
respectively. Other fast growing service areas in the inpatient setting will be injury, 
musculoskeletal and nervous system visits. On the outpatient side, the demand for neoplasms 
(cancer) will grow by 48% in Charlotte and 38% in the rest of North Carolina. These projections 
suggest that as North Carolina’s elderly population grows, demand for care to treat chronic 
diseases including circulatory conditions, endocrine diseases, and cancer will increase. 

Table 4 shows the same data as Table 3 but in terms of numeric increase in visits for the fastest 
growing health care services. Demand for circulatory visits will increase by 22,562 visits on the 
inpatient side and 525,371 visits outpatient settings in Charlotte. Other fast growing health care 
services in Charlotte will be musculoskeletal, digestive, injury and respiratory visits on the 
inpatient side and musculoskeletal, neoplasms, nervous system and endocrine/immunity visits in 
outpatient settings. 

 

 

Table 3. Fastest Growing Demand for Health Care Services, % Increase in Visits between 2017 and 2035,  
Charlotte and Rest of North Carolina 
 Charlotte Rest of North Carolina 

Inpatient Visits 2017 2035 % Change 2017 2035 % Change 
Circulatory 41,542 64,104 54% 131301 189,855 45% 
Endocrine/Immunity 9,253 13,560 47% 29472 41,517 41% 
Injury 17,958 25,702 43% 55837 75,717 36% 
Musculoskeletal 17,290 25,956 50% 55209 77,509 40% 
Nervous System 6,700 9,949 48% 20,746 29,278 41% 
       
 Charlotte Rest of North Carolina 
Outpatient Visits 2017 2035 % Change 2017 2035 % Change 
Circulatory 969,681 1,495,052 54% 3,058,924 4,386,815 43% 
Endocrine/Immunity 494,862 697,677 41% 1,514,648 2,007,545 33% 
Neoplasms 483,554 716,637 48% 1,501,995 2,069,539 38% 
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Supply of physicians in Charlotte and the rest of North Carolina 

The supply of physicians is projected to grow more slowly in Charlotte than in the rest of  
North Carolina, for every specialty except general surgery (Table 5). 

Overall physician supply in Charlotte is projected to increase by 30% from 5,431 physicians in 
2017 to 7,042 physicians in 2035. Physician supply in the rest of NC is projected to grow by 
45% during the same period. The supply of primary care physicians will grow much more 
slowly, increasing just 4% between 2017 and 2035 in Charlotte compared to a 22% increase in 

Table 4. Fastest Growing Demand for Health Care Services, Increase in # of Visits between 2017 and 2035,  
Charlotte and Rest of North Carolina 
 Charlotte Rest of North Carolina 
Inpatient Visits 2017 2035 # Change 2017 2035 # Change 
Circulatory 41,542 64,104 22,562 131,301 189,855 58,554 
Musculoskeletal  17,290 25,956 8,666 55,209 77,509 22,300 
Digestive 25,404 33,546 8,142 77,323 98,178 20,855 
Injury 17,958 25,702 7,744 55,837 75,717 19,880 
Respiratory 22,352 29,898 7,546 70,503 89,997 19,494 
       
 Charlotte Rest of North Carolina 
Outpatient Visits 2017 2035 # Change 2017 2035 # Change 
Circulatory 969,681 1,495,052 525,371 3,058,924 4,386,815 1,327,891 
Musculoskeletal 888,229 1,147,818 259,588 2,707,498 3,327,492 619,994 
Neoplasms 483,554 716,637 233,082 1,501,995 2,069,539 567,544 
Nervous System 622,301 839,029 216,728 1,883,838 2,446,533 562,695 
Endocrine/Immunity 494,862 697,677 202,815 1,514,648 2,007,545 492,897 

Table 5. Growth in Physician Supply (Headcount): Charlotte vs. Rest of North Carolina 
 Charlotte Rest of North Carolina 

Specialty 2017 2035 
% change  

2017 to 2035 2017 2035 
% change  

2017 to 2035 
Family Medicine 788 766 -3% 2,566 2,946 15% 
Internal Medicine 788 835 6% 2,526 3,110 23% 
General Pediatrics 406 463 14% 1,288 1,724 34% 
Gynecology/Obstetrics 307 325 6% 959 1,180 23% 
      Subtotal: Primary Care 2,289 2,389 4% 7,339 8,960 22% 
Geriatrics 36 54 50% 147 239 63% 
Surgery 219 345 58% 774 1,149 48% 
Psychiatry 260 293 13% 1,058 1,360 29% 
Other Physician specialties 2,627 3,961 51% 9,255 15,194 64% 
All Physicians 5,431 7,042 30% 18,573 26,902 45% 
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the rest of North Carolina. The slow primary care growth rate in Charlotte is driven by a slight 
decrease in the supply of Family Medicine physicians (-3%), and small increases in supply for 
general internal medicine (+6%) and obstetrics and gynecology (+6%) between 2017-2035. The 
largest increase in a primary care specialty in Charlotte is projected to be in general pediatrics, 
which will increase by 14% over the period.  

Adequacy of Supply to Meet Future Demand for Health Care Services 

In this section, we present the change in the supply of FTEs in each specialty between 2017 and 
2035 (“supply FTE”), the change in demand of FTEs in each specialty between 2017 and 2035 
(“demand FTE”), the ratio of FTEs available to provide care in 2035 to the FTEs demanded in 
each specialty in 2035 (“supply FTE/demand FTE”) and the number of FTEs that North Carolina 
will be in shortage or surplus for each specialty in 2035 (“supply-demand FTE”). The latter two 
measures should be used together because they give an indication of the absolute and relative 
magnitude of a shortage or surplus. For example, although the model may project that North 
Carolina will face a shortfall of a relatively large number of FTEs, in big specialties this may 
represent just 1-2% of the workforce. In such a case, the ratio of supply FTE/demand FTE would 
be very close to 1, indicating that the market would be in relative balance, despite the large 
numbers of FTEs in shortage. Conversely, in less numerous specialties like geriatrics, a relatively 
small shortage or surplus of FTEs could result in a supply FTE/demand FTE ratio significantly 
less than one in a shortage situation or significantly greater than one in a surplus situation.  

Primary Care 

The model projects that Charlotte will 
face a growing shortage of primary 
care physicians with particular 
shortages in family medicine and 
general internal medicine. Table 6 
shows that Charlotte will have a 
shortage of 190 primary care FTEs in 
2017 that will increase to a shortage of 
343 primary care FTEs by 2035. The 
rest of the state will be short 322 
primary care FTEs in 2017, however 
faster growth in supply will result in a 
slight surplus of 102 primary care 
FTEs by 2035. This relatively small surplus represents just 2% of the total number of primary 
care FTEs projected to be in the NC workforce in 2035 (102 of 5,412). Therefore, the ratio of 
supply to demand is 1.0 indicating general equilibrium in supply and demand for primary care in 
the rest of NC in 2035.  

Table 6. Projected Shortage/Surplus of Primary Care*  
FTE Physicians, Charlotte and the Rest of North Carolina,  
2017 and 2035 

  2017 2035 
Supply FTE Charlotte 1,383 1,443 
 Rest of North Carolina 4,433 5,412 
Demand FTE Charlotte 1,573 1,786 
 Rest of North Carolina 5,755 5,309 
Supply/Demand Charlotte 0.9 0.8 
 Rest of North Carolina 0.9 1.0 
Supply – Demand Charlotte -190 -343 
 Rest of North Carolina -322 102 
*Primary Care defined as Family Medicine, General Internal Medicine, 
General Pediatrics, and Obstetrics & Gynecology.  
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Family Medicine 

Both Charlotte and the rest of NC are 
projected to have a small shortage of 
family medicine physicians in 2017. 
The supply of family medicine 
physicians will be about 90% of what 
is needed to meet the demand for 
visits. By 2035, Charlotte will require 
an additional 179 family medicine 
FTEs to match needs, meaning the 
workforce will only cover 70% of 
demand if productivity remains stable. 
The rest of NC will have a slight 
shortage, meeting about 90% of the 
demand for family medicine 
physicians. (Table 7) 

General Internal Medicine 

In 2017, Charlotte will be short about 
92 general internist FTEs but this 
shortage will grow to 171 FTEs by 
2035. In 2035, Charlotte’s supply of 
general internist FTEs will be meeting 
just 70% of the demand for internists. 
The rest of NC will face a shortage of 
205 general internist FTEs in 2017 
but the situation will improve by 2035 
so that the rest of NC will be short 
just 135 general internists and be able 
to meet 90% of demand. (Table 8) 

General Pediatrics 

The supply of general pediatricians 
will generate a slight shortage in 2017 
in Charlotte and the rest of North 
Carolina. Charlotte will be short about 39 FTEs in 2017 but this shortage will effectively 
disappear by 2035 leaving the region in balance in terms of supply and demand for general 
pediatricians. The rest of North Carolina will have a shortage of 71 general pediatrician FTEs in 
2017 but by 2035 will have a surplus of 179 general pediatric FTEs. (Table 9) 

Table 7. Projected Shortage/Surplus of Family Medicine  
FTE Physicians, Charlotte and the Rest of North Carolina,  
2017 and 2035 

  2017 2035 
Supply FTE Charlotte 476 463 
 Rest of North Carolina 1,550 1,779 
Demand FTE Charlotte 555 642 
 Rest of North Carolina 1,679 1,917 
Supply/Demand Charlotte 0.9 0.7 
 Rest of North Carolina 0.9 0.9 
Supply – Demand Charlotte -79 -179 
 Rest of North Carolina -130 -137 

Table 8. Projected Shortage/Surplus of General Internal 
Medicine FTE Physicians, Charlotte and the Rest of North 
Carolina, 2017 and 2035 
  2017 2035 
Supply FTE Charlotte 476 504 
 Rest of North Carolina 1,526 1,878 
Demand FTE Charlotte 568 676 
 Rest of North Carolina 1,731 2,013 
Supply/Demand Charlotte 0.8 0.7 
 Rest of North Carolina 0.9 0.9 
Supply – Demand Charlotte -92 -171 
 Rest of North Carolina -205 -135 

Table 9. Projected Shortage/Surplus of General Pediatric  
FTE Physicians, Charlotte and the Rest of North Carolina,  
2017 and 2035 
  2017 2035 
Supply FTE Charlotte 245 280 
 Rest of North Carolina 778 1,041 
Demand FTE Charlotte 284 289 
 Rest of North Carolina 849 863 
Supply/Demand Charlotte .9 1.0 
 Rest of North Carolina .9 1.2 
Supply – Demand Charlotte -39 -9 
 Rest of North Carolina -71 179 
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Obstetrics and Gynecology 

Both Charlotte and the rest of North 
Carolina will have more than enough 
obstetricians and gynecologists to meet 
demand in 2017. By 2035, the supply 
of obstetricians and gynecologists will 
be 20% more than needed to meet 
demand in Charlotte and 40% greater 
than needed to meet demand in the rest 
of North Carolina.  (Table 10) 

General Surgery 

The supply and demand for general 
surgeons will be in balance in Charlotte 
and the rest of North Carolina in 2017 
but by 2035 Charlotte will have 20% 
more general surgeons needed to meet 
demand and in the rest of the state 
supply will be 30% greater than needed 
to meet demand. This forecast is based 
on the assumption that NC will 
continue to import general surgeons 
who completed their residency outside 
the state at the same historical rates. At 
present, North Carolina is highly reliant on importing surgeons from out of state. For example, in 
2014, of the new general surgeons entering the workforce, 53 finished residency outside the state 
compared to only 2 inside the state. If other states improve retention of the general surgeons they 
train, NC would see a decline in the growth of general surgeons since our supply is dependent on 
importing, rather than “growing our own.”  (Table 11) 

Psychiatry 

In 2017, Charlotte will only be able to meet 70% of the demand for psychiatrists, but by 2035 the 
model projects that the Charlotte region will have enough psychiatrists to meet 90% of demand. 
The projections include the new psychiatric residencies at Carolinas Medical Center that will add 
3 psychiatry residents in 2017. The rest of North Carolina will be in slight shortage in 2017 but is 
projected to have 40% more psychiatrists than needed to meet demand in 2035. Our psychiatrist 
projections should be viewed with caution. The model estimates future demand based on current 
health care utilization patterns, therefore it is likely that it underestimates the actual demand for 
psychiatric services given a general consensus that there is current unmet need for psychiatric  

Table 10. Projected Shortage/Surplus of General Obstetric  
and Gynecology FTE Physicians, Charlotte and the Rest of 
North Carolina, 2017 and 2035 
  2017 2035 
Supply FTE Charlotte 185 196 
 Rest of North Carolina 579 713 
Demand FTE Charlotte 166 180 
 Rest of North Carolina 497 517 
Supply/Demand Charlotte 1.1 1.1 
 Rest of North Carolina 1.2 1.4 
Supply – Demand Charlotte 20 17 
 Rest of North Carolina 83 196 

Table 11. Projected Shortage/Surplus of Surgical   
FTE Physicians, Charlotte and the Rest of North Carolina,  
2017 and 2035 
  2017 2035 
Supply FTE Charlotte 132 208 
 Rest of North Carolina 468 694 
Demand FTE Charlotte 151 177 
 Rest of North Carolina 458 526 
Supply/Demand Charlotte 0.9 1.2 
 Rest of North Carolina 1.0 1.3 
Supply – Demand Charlotte -19 31 
 Rest of North Carolina 10 168 
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service in the State (Thomas et al., 
2012). Many people who need 
psychiatric care may not receive care 
because they cannot access a provider, 
are unable to afford services, are 
concerned about stigma or face other 
barriers to getting care.  (Table 12) 

Geriatrics 

Similarly, our geriatric projections 
should be interpreted with caution but 
for different reasons. The model shows 
a growing surplus of geriatricians in 
both Charlotte and the rest of North 
Carolina. This finding runs counter to 
the fact that we have a growing, aging 
population with chronic disease who 
will demand more health care in the 
future. The model’s plasticity matrix 
(the way we match the supply of visits 
to the demand for visits) assigns visits 
according to how they are currently 
distributed across different specialties. 
There are relatively few geriatricians 
compared to general internists (and 
family physicians) who also see elderly 
patients with chronic disease. Therefore, the demand for geriatricians is likely underestimated. 
At the same time, the number of geriatricians is growing rapidly as more and more physicians 
become board certified in geriatrics. The supply model reflects this growth and projects that the 
number of geriatric FTEs will grow by 50% in Charlotte and 62% in the rest of North Carolina. 
Thus, the model is underestimating demand and projecting large increases in supply which 
translate into an oversupply that likely does not reflect the future reality of the geriatric 
workforce in the state. (Table 13) 

Other Physician Specialties 

We have modeled all other physician specialties as one group. In 2017, Charlotte will be able to 
meet 80% of demand for other physician specialties, but by 2035 will be in slight oversupply. 
The demand for other physician specialists is in equilibrium with supply for the rest of North 
Carolina in 2017 but will move to a 40% oversupply by 2035. This oversupply is likely driven by  

Table 12. Projected Shortage/Surplus of Psychiatrist   
FTE Physicians, Charlotte and the Rest of North Carolina,  
2017 and 2035 
  2017 2035 
Supply FTE Charlotte 157 177 
 Rest of North Carolina 639 821 
Demand FTE Charlotte 218 199 
 Rest of North Carolina 648 602 
Supply/Demand Charlotte 0.7 0.9 
 Rest of North Carolina 1 1.4 
Supply – Demand Charlotte -60 -23 
 Rest of North Carolina -9 219 

Table 13. Projected Shortage/Surplus of Geriatric   
FTE Physicians, Charlotte and the Rest of North Carolina,  
2017 and 2035 
  2017 2035 
Supply FTE Charlotte 22 33 
 Rest of North Carolina 89 144 
Demand FTE Charlotte 18 23 
 Rest of North Carolina 56 67 
Supply/Demand Charlotte 1.2 1.5 
 Rest of North Carolina 1.6 2.2 
Supply – Demand Charlotte 3 10 
 Rest of North Carolina 33 77 
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the increasing specialization of the 
physician workforce. Many of the 
specialties categorized in the “other 
physician specialty”7 group branch off 
of the core specialties of general 
internal medicine, general pediatrics, 
and general surgery in which 40%, 37% 
and 82% of physicians, respectively, 
specialize during training. (Table 14) 

All physicians 

In terms of overall physician supply 
and demand, the model projects that 
Charlotte’s physician supply will 
meet 80% of demand in 2017 and 
close to 100% of demand in the 
Charlotte region in 2035. 
Numerically, this translates into a 
shortage of 603 physicians across all 
specialties in 2017 and a slight 
shortage of 145 physicians in 2035. 
The rest of North Carolina is 
projected to move from a slight 
shortage to an oversupply, with an 
estimated 3,153 more physicians 
available in 2035 than are needed to meet demand.  (Table 15) 

Important Modeling Caveats 

The model produced some unexpected findings. General surgeons and geriatricians were 
projected by the model to be in oversupply in Charlotte in 2035. These findings are not intuitive 
and underscore a reason why workforce data should be advisory, not definitive, in the Task 
Force’s discussions. The growth in general surgery is projected based on the current rates at 
which the state is importing general surgeons from out of state. This strategy has worked well in 
the past but as other states begin to experience workforce shortages, our ability to attract general 
surgeons from out of state may lessen, thereby jeopardizing our supply. The oversupply of 
psychiatrists projected by the model in the rest of NC likely reflects the underuse of mental 

                                                            
7 Allergy/Immunology, Cardiology, Dermatology, Endocrinology, Gastroenterology, Nephrology, Neurology, Oncology, 

Ophthalmology, Orthopedic Surgery, Other Physician Specialty, Otorhinolaryngology, Physical Medicine and Rehabilitation, 
Plastic Surgery, Pulmonology, Rheumatology, Thoracic Surgery, Urology, Infectious Disease, Neurological Surgery, Pediatric 
Non-Surgical Specialties, Pediatric Surgical Specialties, Emergency Medicine, Preventive Medicine 

Table 14. Projected Shortage/Surplus of Other Physician   
FTE Physicians, Charlotte and the Rest of North Carolina,  
2017 and 2035 
  2017 2035 
Supply FTE Charlotte 1,587 2,392 
 Rest of North Carolina 5,590 9,177 
Demand FTE Charlotte 1,924 2,214 
 Rest of North Carolina 5,835 6,591 
Supply/Demand Charlotte 0.8 1.1 
 Rest of North Carolina 1.0 1.4 
Supply – Demand Charlotte -337 178 
 Rest of North Carolina -245 2586 

Table 15. Projected Shortage/Surplus of Total Physician   
FTE Physicians, Charlotte and the Rest of North Carolina,  
2017 and 2035 
  2017 2035 
Supply FTE Charlotte 3,280 4,253 
 Rest of North Carolina 11,218 16,248 
Demand FTE Charlotte 3,884 4,398 
 Rest of North Carolina 11,752 13,096 
Supply/Demand Charlotte 0.8 1 
 Rest of North Carolina 1 1.2 
Supply – Demand Charlotte -603 -145 
 Rest of North Carolina -534 3,153 
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health care services in the state. Our projections are based on current models of care and 
utilization patterns. Given the increased focus on models of care that integrate behavioral and 
primary care services, demand for psychiatrists is likely to increase. Similarly, the small number 
of geriatricians in the workforce and their rapid growth produced the unexpected finding of 
oversupply. As geriatricians become more numerous and take on more work from internists and 
family physicians, the plasticity matrix will need to be adjusted to reflect this new distribution 
of visits.  

This analysis used a plasticity matrix to match demand for visits to supply of physicians that is 
derived from national data. Important differences likely exist between how visits are distributed 
across specialties in Charlotte and North Carolina versus nationally. The interactive model gives 
the Task Force the ability to adjust the plasticity matrix assumptions to reflect local conditions. 
The Task Force might decide to modify the plasticity matrix to fit the local labor market to 
reflect the reality that a given healthcare condition can be managed by multiple specialties. For 
example, the apparent oversupply of obstetrician-gynecologists and undersupply of other 
primary care physicians in the model could be addressed if internists decrease the percent of 
their time on, for example, “preventive care” and some of that care shifts to obstetrician-
gynecologists. Alternatively, the Task Force could also decide to adjust the emerging demand 
for these visits in the model by using more NPs and PAs. The Task Force could also adjust the 
plasticity matrix to account for the shift of visits from inpatient to outpatient settings.  

V. Possible Approaches to Address Shortages 

Charlotte will face a shortage of 343 primary care FTE physicians in 2035. Family medicine 
will be short 179 FTEs, general internal medicine short 171 FTEs and general pediatricians 
short 9 FTEs. The region will also face a shortage of 23 psychiatrist FTEs. This section 
addresses possible scenarios that Charlotte could deploy to address these shortages. Please note 
that these are not recommendations per se, but are intended to help the Task Force think 
through the opportunities and challenges that exist in using different approaches to address 
physician shortages in the Charlotte region. The options presented are not mutually exclusive; 
the Task Force may decide to implement a multiple multi-pronged strategy.  

New medical school 

The Task Force might consider increasing medical school enrollments, either by expanding 
enrollments in existing medical schools or by building a new med school. In isolation, such an 
approach is unlikely to resolve supply shortages in primary care since only 18% of North 
Carolina medical students end up practicing in primary care in North Carolina five years after 
graduation (Fraher and Spero, 2015).   
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New residency positions 

The Task Force could also consider increasing the number of residency slots available in 
Charlotte in primary care, with a particular focus on family medicine and general internal 
medicine. However, this approach is also problematic since Charlotte currently only retains 
about 52% of residents trained in the city or Charlotte-based programs. Another complication is 
that a large percentage of residents in training will not remain in a generalist specialty but 
instead will sub-specialize. Analyses of past specialization behaviors of NC residents suggests 
that, on average, 30% of primary care residents in North Carolina will go onto subspecialty 
training. In internal medicine, the subspecialization rate is 40%, in general pediatrics 37% and 
in family medicine 6%. Taken together, the low in-state retention rates and high specialization 
rates suggest that Charlotte would need to increase PGY1 slots by 95 in Internal Medicine, 6 in 
General Pediatrics, 64 in Family Medicine and 8 in psychiatry to address future workforce 
shortages. Such expansions are unlikely given funding constraints and training capacity.  

To provide an example of how these residency expansions were calculated, consider the case of 
an increase in PGY1 slots in internal medicine in Charlotte by 20 positions. This expansion 
would generate 12 general internists because the other 40% (8) would go on to pursue 
specialties in cardiology, endocrinology, oncology, etc.  Of the 12 physicians who remained in 
general internal medicine, 6 (50%) would be retained in Charlotte in practice, another 3 (25%) 
would practice in the rest of NC and the remaining 3 (25%) would leave North Carolina to 
practice in other states. 

Creating training tracks and reducing subspecialization rates 

Another approach is to create tracks that allow trainees to move easily between medical school 
and residency since physicians who complete both medical school and residency training in the 
state are much more likely to be retained in North Carolina. For example, while only 42% of 
residents are retained in-state after completing residency, 67% of physicians who completed 
both medical school and residency training are retained in North Carolina (Fraher and Spero, 
2015). Creating tracks like the UNC-CH School of Medicine has done with the FIRST program 
(https://www.med.unc.edu/fmig/ms1-family-medicine-opportunities-1) also has the potential to 
reduce specialization if students are committed, and supported, to stay in primary care. 

For example, to address a shortage of 171 FTEs in general internal medicine the Charlotte 
region would only need to create 26 new residency positions instead of 95 if all residents were 
retained in Charlotte and none subsequently subspecialize. Family medicine would require even 
fewer new positions because the 6% subspecialization rate in that specialty is much smaller. To 
address the shortfall of 179 family medicine FTEs, the Charlotte region could increase 
residency positions by 27, instead of 64, again assuming full retention in Charlotte. 

  

https://www.med.unc.edu/fmig/ms1-family-medicine-opportunities-1
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Increasing deployment of NPs and PAs 

Another solution would be to increase the deployment of NPs and PAs to address the growing 
demand for circulatory, endocrine, respiratory, musculoskeletal and other visits. The model has 
assumed an annual growth rate of 4.6% for both NPs and PAs based on the last 5 years of North 
Carolina data. This growth is then used to substitute for physicians in the model at an average 
rate of NPs taking on 10% more visits that were previously seen by physicians. Note that this an 
average substitution rate and will vary across different types of health care services; for 
example, on average an NP undertakes 143 visits in preventive care per year, but only 20 skin 
visits. If growth continues and substitution increases by 10%, Charlotte could address the 
shortages in 2035 as shown in Table 16. 

Decreasing reliance on out-of-state trained physicians 

One striking finding from the modeling was the degree to which North Carolina and the 
Charlotte region rely on importing physicians from outside the state. Table 17 shows, by 
specialty, the percent of new workforce entrants per year8 imported from out of state.  

                                                            
8 Based on average of 2013 and 2014 data on physicians who entered the North Carolina workforce.  

Table 16. Projected Undersupply of Primary Care Physicians in Charlotte, 2035 

Specialty Undersupply in 2035 
Undersupply in 2035 with increased 

substitution by NPs & PAs 
Family Medicine -179 -163 
Internal Medicine -171 -162 
General Pediatrics -9.1 -2.3 
Obstetrics and Gynecology 16.7 19.2 
Primary Care -343 -308 

Table 17. Percent of New Workforce Entrants in Charlotte and the Rest of North Carolina Imported From Other States 

Specialty 
Charlotte out-of-state annual intake 
as percentage of total annual supply 

Rest of North Carolina out-of-state annual 
intake as percentage of total annual supply 

Family Medicine 44% 68% 
Internal Medicine 70% 73% 
General Pediatrics 64% 74% 
Gynecology/Obstetrics 40% 67% 
Geriatrics 100% 60% 
Surgery 100% 96% 
Psychiatry 25% 68% 
Other Physicians 80% 80% 
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It is not surprising that many physicians move to North Carolina to practice here, given that North 
Carolina’s population growth has been driven by in-migration from other states for decades 
(Tippet, 2014). The data indicate that NC relies heavily on other states for particular specialties, 
most notably the general surgery workforce. While importing physicians is not in itself a problem, 
it may put NC in a tenuous position if other states improve their ability to retain physicians. 

Consider the following scenario that would decrease the region’s reliance on importing physicians 
from out of state:   

• ECU increases enrollment to 120 and the existing 5 medical schools continue graduating 
the same numbers of medical students; and  

• all these graduates were retained in NC residencies; and  
• all these NC-trained residents stayed in the state to practice. 

North Carolina could completely eliminate the need to import physicians from out of state under this 
scenario. While this outcome could never occur (out-migration is never zero), it is illustrative of the 
importance of making a much more concerted effort to reduce the leaky pipeline between medical 
school and residency and between residency training and practice in North Carolina. A deliberate 
effort to retain our medical students and residents in North Carolina will increase our supply of 
physicians, improve the return on investment of public funds spent on medical training and decrease 
our reliance on importing physicians form out of state. This latter goal will become even more 
important if shortages emerge and the state is unable to import physicians at current levels.   

VI. Conclusions 

This report has focused on the overall supply of physicians and has not addressed the important 
issue of geographic maldistribution. The rest of North Carolina is projected to have an oversupply 
of 3,153 FTE physicians in 2035 but these physicians will likely not be distributed according to 
the needs of the population. This raises the important question of whether the state needs to create 
more incentives to redistribute the physician workforce toward needed geographies and 
specialties. The model also forecasts that there will be an oversupply of “other physician 
specialists” in both Charlotte and the rest of North Carolina. If efforts are made to retain more 
physicians in generalist specialties—family medicine, general internal medicine, general 
pediatrics and general surgery—shortages in these specialties could be reduced. 

There is no one “magic bullet” to addressing projected workforce shortages in Charlotte and the 
rest of North Carolina. Indeed, the history of public policy suggests that multi-faceted solutions 
addressing the issue at different decision points prove to be most effective. Potential solutions 
need to consider multiple ways to address workforce shortages, including retaining more medical 
students and residents in-state after training, decreasing specialization rates, and increasing the 
use of NPs and PAs.  



  Final Report, September 2016 
  Page 18 

Appendix 1: Technical Report on Modeling Approach 

Definitions 

We provided estimates of physician supply, demand and shortage/surplus for the Charlotte 
region and the rest of North Carolina. Working with the Task Force, we agreed to define the 
Charlotte region as encompassing the following counties: NC counties: Alexander, Anson, 
Cabarrus, Catawba, Cleveland, Gaston, Iredell, Lincoln, Mecklenburg, Richmond, Rowan, 
Stanly; SC counties: Lancaster, York. 

We also agreed to include obstetrics and gynecology in the definition of primary care. The 
following specialties will be included in the model: 

• Primary care = Family Medicine, General Internal Medicine, General Pediatrics, 
Obstetrics/Gynecology (each of these specialties will be modeled separately and 
collapsed into a primary care category) 

• Psychiatry = Psychiatry, Pediatrics - Psychiatry, Psychosomatic Medicine, Addiction 
Psychiatry, Geriatric Psychiatry, Child Psychiatry, Psychoanalysis, Addiction Medicine, 
Psychiatry - Family Practice, Child & Adolescent Psychiatry, Forensic Psychiatry, Pain 
Medicine (Psychiatry), Internal Medicine - Psychiatry, Psychiatry - Neurology, 
Neurodevelopmental Disabilities (Psychiatry & Neurology), Sleep Medicine (Psychiatry 
& Neurology), Hospice & Palliative Medicine (Psychiatry & Neurology) 

• General surgery = Surgery, Critical Care Surgery, Hand Surgery (Surgery), Head & 
Neck Surgery, General Surgery, Surgical Oncology, Transplant Surgery, Traumatic 
Surgery, Abdominal Surgery, Vascular Surgery, Surgical Critical Care, Colon & Rectal 
Surgery, Proctology 

• Geriatrics = Geriatrics, Family Medicine - Geriatrics, Internal Medicine - Geriatrics.  

• Other physician specialty = all other physician specialties.  

Supply 

We built the supply model in Excel to capture the key elements of physician supply shown in 
Figure 1. The model includes inflows to the Charlotte area and the rest of NC from physicians 
who completed medical school and/or residency training in-state, as well as physicians who 
move to NC after training out-of-state. We estimated outflows based on the rate at which 
physicians exit the workforce due to retirement or moving out of state. One of the most 
significant drivers of "effective workforce supply" is the full-time equivalent (FTE) number  
of hours physicians spend seeing patients. The amount of time that physicians spend on non-
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clinical responsibilities including paper work, implementing electronic health records and 
attending to activities other than seeing patients can be significant. This means that the supply 
of physicians needed to meet the Charlotte region’s use of health care services requires more 
physicians than suggested by a simple headcount. The model projects physician supply in full-
time-equivalents (FTE) to account for the amount of time that physicians spend in patient care 
versus other responsibilities. We used existing workforce data housed at the Sheps Center to 
estimate the size of the current workforce; we then factored in inflows, outflows and FTE to 
project the future workforce out to 2035.  

FTE supply projections are estimated from 2017-2035 for Family Medicine, General Internal 
Medicine, General Pediatrics, Obstetrics and Gynecology, all Primary Care specialties, 
Geriatrics, General Surgery, Psychiatry and all other physician specialties.  

The model accounts for increasing specialization in residency training in General Pediatrics, 
General Internal Medicine and General Surgery. Factoring in specialization during residency 
training is critical because increasing the number of PGY1 positions in general pediatric, 
general internal medicine and general surgery workforce will result in a lower number of 
residents exiting residency training in those specialties compared to the number who entered 
residency training in those specialties. Specialization rates used in the model are derived from 
the calculation of average specialization rates among residents trained in North Carolina from 
2012-2013. The data are derived from GMETrack, a census of residents in ACGME and joint 
ACGME/AOA programs in the United States.  

Figure 1. Key Elements of Modeling Physician Supply  

 



  Final Report, September 2016 
  Page 20 

Demand 

We built a comprehensive demand model in Excel. The demand model projects the number of 
visits that patients will use in 19 “Clinical Service Areas” (CSAs) from 2017-2035. CSAs are 
defined by the Agency for Healthcare Research and Quality (AHRQ) Clinical Classification 
System. They include: blood, circulatory, congenital anomalies, digestive, endocrine/immunity, 
genitourinary, infectious disease, injuries, mental health, musculoskeletal conditions, neoplasms, 
nervous system conditions, perinatal services, pregnancy/childbirth, respiratory care, skin 
conditions, symptoms and signs, and an “all other” group. Given the increased emphasis on 
population health and preventive health care services, we have added a preventive care category. 
A complete list of the conditions that fall under each of the CSAs can be found at 
https://www.hcup-us.ahrq.gov/toolssoftware/ccs/ccs.jsp.  

We estimate demand for each of the 19 types of healthcare services in outpatient (office-based 
and outpatient), emergency room, and inpatient settings in the Charlotte area and the rest of 
North Carolina.  

• Demand data were drawn from the Medical Expenditure Panel Survey (MEPS) data. 
MEPS data were reweighted to represent county-level factors known to influence 
healthcare use: sociodemographics (age, gender, race/ethnicity – defined using a MEPS 
variable describing race and ethnicity combinations [Hispanic; non-Hispanic Black only; 
non-Hispanic Asian only; Other race/not Hispanic]); socioeconomics (family income 
below federal poverty guidelines); markers of health risk and status (current smoker, 
obese [BMI>30], and having been diagnosed with diabetes); and an indicator for whether 
the respondent is uninsured. (Agency for Healthcare Research and Quality 2012) 

• Current poverty estimates were derived from the Small Area Income and Poverty 
Estimates program (U.S. Census Bureau 2014).  

• Area estimates of rates of smoking, obesity and diabetes diagnosis were obtained from 
the County Health Rankings data produced by the University of Wisconsin (which are 
largely derived from Behavioral Risk Factor Surveillance System (BRFSS) estimates) 
(University of Wisconsin Population Health Institute 2015).  

• Insurance coverage rates were obtained from the Small Area Health Insurance 
Estimates Program at the U.S. Census Bureau (U.S. Census Bureau 2014).  

• Annual forecast estimates of county-level age, sex, and race/ethnicity for 2010-2030 
are obtained from ProximityOne, a commercial firm compiling statistical data 
(ProximityOne 2015).  

  

https://www.hcup-us.ahrq.gov/toolssoftware/ccs/ccs.jsp
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Estimates of Shortage/Surplus 

Demand is matched to supply using a “plasticity matrix” (Holmes et al., 2013). The plasticity 
matrix is derived from MEPS visit data. “Plasticity” refers to the ability of physicians to 
flexibly adjust the scope of services they provide according to the needs of their patients. The 
plasticity of a given physician is affected by the physician’s practice specialty, local population 
health needs, and the availability and practice specialty of other nearby physicians serving that 
population.  The most “plastic” specialties are family medicine, internal medicine and other 
generalist specialties because they can see the largest range of health care services. The least 
plastic specialties are subspecialties like cardiology which tend to focus their work on one 
area—in this case, circulatory services. Figure 2 shows how the plasticity matrix works by 
using example data for cardiologists and family medicine. Cardiologists spend most of their 
time (83% of all their visits) seeing patients with circulatory conditions. By contrast, Family 
Physicians’ time is spent across a broader range of visit types.  

The model contains three different plasticity matrices—one for inpatient visits, a second for 
outpatient visits and a third for visits to the emergency room. The plasticity matrix is based on 
the national distribution of visits across specialties and could be adjusted if the Task Force 
believes that visits for certain healthcare services in the Charlotte region are met by different 
specialty configurations than nationally. For example, Figure 3 shows that, on average 
nationally, 24% of circulatory visits are seen by cardiologists, 48% by family medicine and 16% 
by internal medicine. The Task Force could decide, for example, that if Charlotte faces a 
shortage of physicians to meet the future demand for circulatory services that they should train 
more cardiologists. But some of the demand could also be met by producing more family 
physicians and internists who could then see other types of patients as well. Another way to 
meet excess demand would be to hire more NPs and PAs. 

The Excel model will give the Task Force the ability to adjust and experiment with the effect 
that medical school class size at each of the state’s medical schools, the retention of medical 
students and residents, the inflow of physicians from outside Charlotte, differences in instate 
retention rates, and different substitution rates for NPs and PAs have on the supply forecast. The 
Task Force will also be able to change the specialization rate—the percent of PGY1 residents 
who will go onto to subspecialty training from Family Medicine, Internal Medicine, General 
Pediatrics and General Surgery. On the demand side, the Task Force can change the forecast 
number of visits patients will use in each of the 19 clinical service areas in inpatient, outpatient 
and ED settings if they believe that demand will be higher or lower than our forecast. 
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Figure 2. Example of how specialties spend time providing different types of health care services 

 

 

 

 

Figure 3. Example of how the same health care service is provided by different specialties 
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