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Presentation overview

 A brief history of physician projection models 
(we haven’t done it well)

 What makes our model different

 Whirlwind tour of the model’s methods

 What we’ve contributed to the field: 
methods and findings

 Challenges in messaging model findings

 Future research needed
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A brief history of 
workforce projection models

 Most models aim to answer question of too many or too 
few health professionals

 Reactions to model findings are diffuse and fragmented
 Training institutions see opportunities for expansion
 Specialty groups push to “strengthen” programs
 Reactions are “unexpectedly cumulative”

 Result: we lurch from oversupply to shortage, especially 
true in nursing!

 Silo-based projections by profession or specialty
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OK, maybe this isn’t so brief because 
here’s some more history on models

 Limited/no “what if” scenarios

 Developed, and used, for advocacy purposes

 Proprietary (read: black box) & uncustomizable models

 Lack friendly and interactive user interface
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What we hope to contribute to this longstanding 
(and often contentious!) debate (1)

 Start with different question: what services will patients need 
versus how many doctors/NPs/PAs/etc will we need?

 Move away from silo-based modeling: incorporate plasticity 
which recognizes providers have flexible, dynamic and 
overlapping scopes of practice

 Display data in interactive format: web-based model is 
transparent and designed to be customized, challenged and 
improved

 Seek different outcome: designed to engage stakeholders in 
using data to understand local workforce challenges and develop 
policies to address them
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What we hope we are contributing to this 
longstanding (and often contentious!) debate (2)

 Change narrative/mindset — workforce models as tool, 
not an answer. 

 3 models — supply, utilization, relative capacity 
(a.k.a. “surplus/shortage”)

 3 types of visualizations — maps, line charts and 
population pyramids

 3 geographic levels— national, state and sub-state level

 Alternate futures — “what if” scenarios regarding Medicaid 
expansion in all states, physician FTEs, retirement, use of NPs 
and PAs, and redistributing graduate medical education (GME)
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https://www2.shepscenter.unc.edu/workforce

https://www2.shepscenter.unc.edu/workforce
https://www2.shepscenter.unc.edu/workforce
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But it’s not just a pretty (inter)face… 
We model supply like the real world
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Model’s supply side innovations

Supply Side Innovations
 Collapse 200+ specialties in 36 “buckets”

 Model patient care hours (patient care FTE)

 First model to include detailed GME training pathways, 
including sub-specialization trends

 Accounts for physician moves after residency training and 
during career
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Developed sub-state unit of geography, 
Tertiary Service Areas (TSAs)

To capture sub-state variation, created TSAs
 Based on Dartmouth’s Hospital Referral Regions

 But our TSAs are based on counties, not ZIP codes

 TSAs are markets that encompass primary and 
specialty care services

 Health system consolidation, ACOs and ACO-like 
structures create need for regional-based data
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We model geographic diffusion
of residents and active physicians

Utilization 

Historical
Diffusion

Existing
Supply 

Developed mechanism to diffuse residents from 
training location to first practice location and move 
practicing physicians between geographic settings

Resources
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Created Clinical Service Areas (CSAs) to capture 
why and where people seek care
 19 Clinical Service Areas (e.g., oncology, circulatory conditions, 

endocrinology, mental health, preventative care, etc.)

 Modeled use of health care in 3 settings:

 outpatient (including physician offices and 
hospital outpatient settings)

 inpatient settings

 emergency departments

Model’s innovations in 
forecasting future health care utilization
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Sources for data on utilization

 Primary data source is Medical Expenditure Panel 
Survey (MEPS)
 Annual survey by AHRQ, contains setting and CCS for 

approximately 30,000 individuals per year
 Combined multiple years

 Used indirect estimation methods to forecast effect of 
key factors known to influence utilization, and develop 
areal rates: 
 Sociodemographics: age, income, insurance coverage; 
 Health & Risk: obesity, smoking, etc. (e.g. BRFSS)
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Plasticity matrix brings supply and utilization 
together by mapping physicians to services

 Starting question: what 
health services will patients 
need?

 Next question: which 
physician specialties can 
provide those services?

 Innovation: plasticity matrix 
maps services provided by 
physicians in different 
specialties to patients’ visits
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Plasticity—Providers and Services: 
A sample matrix for outpatient settings

Number of outpatient visits, select specialties and CSAs
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Plasticity—Providers and Services: 
A sample matrix for outpatient settings

Within a CSA, how are outpatient visits distributed across specialties?

Number of outpatient visits, select specialties and CSAs
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Plasticity—Providers and Services: 
A sample matrix for outpatient settings

Number of outpatient visits provided per FTE 
per year, select specialties and CSAs 
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Plasticity—Providers and Services: 
A sample matrix for outpatient settings

Within a specialty, how are visits distributed across CSAs?

Number of outpatient visits provided per FTE 
per year, select specialties and CSAs 
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A random sample of ten GPs/FPs 
has heterogenous scopes of services
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…But dermatologists provide
relatively similar scopes of services
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These innovations turn workforce 
modeling upside down

 Current version of model 
does not produce estimate 
of counts of physicians 
needed by specialty

 Instead, it asks: what are 
patients’ needs for care 
and how can those needs 
be met by different 
workforce configurations 
in different geographies?
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“Relative Capacity”: Indicator of how well 
physician supply matches utilization

Model calculates “relative capacity”—
for visits in 19 clinical service areas at state and TSA level

=    supply of visits physicians in that TSA/State can provide
utilization of visits needed by population in TSA/State

<.85=shortage       .85-1.15=in balance     >1.15=surplus



This project is funded by a grant from The Physicians Foundation.

You end up with a picture that shows 
capacity of workforce to meet demand for 

different types of health services
Shortage/Surplus for Outpatient Circulatory Visits by TSA, 2014
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Model produced 
some unexpected results

Head Count of Pediatric Surgical Specialties, 
All States, 2011-2030

• Model showed doubling of supply of pediatric surgeons

• So, why, then is there a sense of shortage?
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Evidence of “clustering” of pediatric surgeons 
— is this a “shortage” or distribution issue?

Head Count per 10,000 Population, Pediatric Surgical Specialties, 2013
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A case study of plasticity in practice: 
plastic surgeons and general surgeons

 Plasticity is dynamic process. Distribution of work among 
specialists and generalists changes over time

 As number of pediatric surgeons has increased:

 Practicing pediatric surgeons have taken on more 
pediatric general surgery cases 

 Pediatric surgeons in training have “soaked up” pediatric 
surgery cases, even non-complex ones

 Fewer general surgeons in training and in practice seeing 
pediatric cases  
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Plasticity reframes issue

 What if perceived shortage of pediatric surgeons 
is actually a shortage of general surgeons doing 
pediatric cases?

 And what does the likely future oversupply of 
pediatric surgeons mean to specialty?

 They worry there will not be volume of cases needed 
to train new residents and maintain skills of existing 
pediatric surgeons 
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Worked with American Pediatric Surgical 
Association to interpret meaning of findings
 Clinical input has been 

critical to interpret data 
in “real world” context 
and use model findings 
to implement change 

 Recommended decreasing 
number of pediatric 
surgery fellowships

 And shifting focus to 
address geographic 
imbalances of workforce

Ricketts TC, Adamson WT, Fraher EP, Knapton A, Geiger JD, Abdullah F, Klein MD. Future Supply of Pediatric Surgeons: Analytical Study of the Current and Projected Supply of Pediatric Surgeons 
in the Context of a Rapidly Changing Process for Specialty and Subspecialty Training. Ann Surg. 2017:265;609-615.
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And it’s not just surgery.  
Evidence that family physicians 

are becoming less plastic

Coutinho AJ, Cochrane A, Stelter K, Phillips RL and Peterson LE. (2015) Comparison of 
Intended Scope of Practice for Family Medicine Residents with Reported Scope of 
Practice Among Practicing Family Physicians. JAMA. 314 (22): 2364-2372

Rankin WM, Cochrane A, Puffer J. (2015). Family Physicians with Certificate 
of Added Qualifications (CAQs) in Sports Medicine Spend the Majority of 
the Their Time Practicing Sports Medicine.  JABFM. 28(6): 695-696.
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Takeaways from plasticity

 Model currently accounts for between specialty plasticity

 Plasticity matrix based on national practice patterns

 But we know there are local differences due to variation in:
 local supply and balance of care provided by 

specialty vs generalist physicians 
 supply and scope of practice of Nurse Practitioners 

and Physician Assistants
 Institutional/practice-level decisions about 

deployment of health workforce
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Plasticity extensions

 Future  versions of model could account for between 
profession plasticity

 For different types of health care services (mental health, 
geriatrics, primary care etc.), how much care and which types 
of services could be shifted between physicians, NPs, PAs and 
other professionals?  

 Can we model this using plasticity matrix?

 Would this be useful framework for health systems, practices, 
and human resource managers to understand how to 
deploy/retrain/retool existing workforce to meet demand?
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Theoretical plasticity 
matrix in primary care

Sample tasks in primary care

Primary 
Care 

Physician NP PA RN LPN MA
Social 

Worker
Visit Planning
Order or queue up tests
Direct Patient Care
Perform diabetes foot exams 
Refill or pend medications based on standing orders 
Documentation
Record chief complaint and/or basic history 
Scribing during examination/visit 
Patient Education, Coaching or Counseling
Screen for depression 
Use motivational interviewing to assist patients in goal setting
Educate patients with chronic disease on preventive care 
Population Health
Identify patients in need of preventive screening
Find patients with diabetes overdue for A1c and pend A1c order 
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Sample tasks in primary care

Primary 
Care 

Physician NP PA RN LPN MA
Social 

Worker
Visit Planning
Order or queue up tests
Direct Patient Care
Perform diabetes foot exams 
Refill or pend medications based on standing orders 
Documentation
Record chief complaint and/or basic history 
Scribing during examination/visit 
Patient Education, Coaching or Counseling
Screen for depression 
Use motivational interviewing to assist patients in goal setting
Educate patients with chronic disease on preventive care 
Population Health
Identify patients in need of preventive screening
Find patients with diabetes overdue for A1c and pend A1c order 

Theoretical plasticity 
matrix in primary care



Moving from theory to practice: If you 
build it (a model), will they come?

Image from JoeyBLS at en.wikipedia

I’ve learned the hard way: 
the answer is NO!
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We built a Mazzerati 
that no one knew how to drive 

 Launched model in 2014
 Lots of hits (by consultants 

and health systems) but 
didn’t initially reach policy 
audience

 Realized that we needed to 
interpret and contextualize 
findings, not assume 
people would do this 
themselves

 Now releasing series of 
policy briefs

http://www.shepscenter.unc.edu/
wp-content/uploads/2017/04/
FutureDocs_IssueBrief1_April2017.pdf

http://www.shepscenter.unc.edu/wp-content/uploads/2017/04/FutureDocs_IssueBrief1_April2017.pdf
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C A R O L I N A  H E A L T H  W O R K F O R C E  R E S E A R C H  C E N T E R

And we’re getting papers out on 
some of the model’s innovative methods

Holmes GM, Morrison M, Pathman DE, Fraher E. Academic Medicine. 
2013;88:1877-1882.

Holmes GM, Fraher EP. HSR. 2017 Feb;52 Suppl 1:529-545.
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C A R O L I N A  H E A L T H  W O R K F O R C E  R E S E A R C H  C E N T E R

And findings

• Model findings suggest need to expand 
GME in states with: 
– Poor health outcomes and high health care 

utilization (AR, MS, AL)
– Large, growing populations (TX, CA)
– Aging populations (FL)
– Low resident/population numbers 

(ID, WY, MT, AK, NV)

• “Generalist” specialties and cardiology 
received largest # of slots

• Wanted to use model to determine 
how to redistribute GME but that was 
like touching the 3rd rail 

Fraher EP, Knapton A, Holmes GM. HSR. 2017 Feb;52 Suppl 1:508-528.
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Which has made us realize that models 
require careful messaging of findings

Messaging findings requires 
courage and savvy because 
models sometimes:
 run counter to advocacy 

agendas and/or prevailing 
narrative 

 reveal “uncomfortable truths”
 use new methods that feel 

uncertain to reviewers

At their best, models are objective,
create new knowledge, spur policy action,

educate stakeholders
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Things I’ve learned from 
modeling physicians 

 We tried to ask a different question: what services will 
patients need versus how many doctors will we need?
 People still wanted to know “how many doctors will we need?”

 Developed plasticity matrix to allow different configurations 
of physician specialties and NPs/PAs to meet demand for 
different types of services 
 (Some) people had allergic reactions to talk of “substitution”

 Our model found overall supply sufficient, major issues of 
distribution by specialty and geography 
 People, especially the press, like shortage headlines
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So now we’re using plasticity matrix to 
convert visits utilized to FTEs needed 

NP/PA Increase by 3%

Baseline

NP/PA Increase by 6%

With no change in plasticity, expected growth in NPs and PAs 
causes physician shortage to become surplus in 2020
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Future research needed:
We don’t have good data on NP/PA plasticity

How will rapid increase in NP and PA supply affect:

 NPs and PA plasticity? 
Will they simply provide more visits for the same types of 
clinical services or will they widen their scopes of practice?

 Physician plasticity? 
Will physicians continue to provide the same type of 
services, presumably concentrating on more complex 
cases, or will they alter the types of services they provide?  
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Future research needed:
The local and dynamic nature of plasticity 

 Can we use claims data to better understand factors that 
drive variations in local plasticity? 

 Need to design quantitative and qualitative studies to 
understand how plasticity changes: 
 over time as the balance of services between 

generalists/specialists and between professions shifts
 when new practitioners enter/exit practice in a local area
 as care delivery and payment models change incentives
 technology creates new roles and eliminates others
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Future research needed:
How does plasticity vary within specialty/profession?

Individuals within same specialty/profession will have 
different scopes of services depending on: 

 demographic characteristics (age, gender) and 
personal preferences

 length of time since completing training, certifications held
 rural/urban location
 proximity to other providers with overlapping and/or 

competing services
 patient population served 
 organizational/practice level deployment decisions



In the meantime, we’re going to continue to build 
data visualization tools and find new ways to use 

them to engage policy makers

nchealthworkforce.sirs.unc.edu
docflows.unc.edu 
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Contact Information

Erin Fraher
(919) 966-5012

erin_fraher@unc.edu

Program on Health Workforce Research & Policy
http://www.healthworkforce.unc.edu
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