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Estimating the Residency Expansion Required to Avoid 
Projected Primary Care Physician Shortages by 2035

ABSTRACT
PURPOSE The purpose of this study was to calculate the projected primary care 
physician shortage, determine the amount and composition of residency growth 
needed, and estimate the impact of retirement age and panel size changes.

METHODS We used the 2010 National Ambulatory Medical Care Survey to cal-
culate utilization of ambulatory primary care services and the US Census Bureau 
to project demographic changes. To determine the baseline number of primary 
care physicians and the number retiring at 66 years, we used the 2014 Ameri-
can Medical Association Masterfile. Using specialty board and American Osteo-
pathic Association figures, we estimated the annual production of primary care 
residents. To calculate shortages, we subtracted the accumulated primary care 
physician production from the accumulated number of primary care physicians 
needed for each year from 2015 to 2035.

RESULTS More than 44,000 primary care physicians will be needed by 2035. 
Current primary care production rates will be unable to meet demand, result-
ing in a shortage in excess of 33,000 primary care physicians. Given current 
production, an additional 1,700 primary care residency slots will be necessary 
by 2035. A 10% reduction in the ratio of population per primary care physician 
would require more than 3,000 additional slots by 2035, whereas changing the 
expected retirement age from 66 years to 64 years would require more than 
2,400 additional slots.

CONCLUSIONS To eliminate projected shortages in 2035, primary care residency 
production must increase by 21% compared with current production. Delivery 
models that shift toward smaller ratios of population to primary care physicians 
may substantially increase the shortage.

Ann Fam Med 2015;13:107-114. doi: 10.1370/afm.1760.

INTRODUCTION

The demands of an expanding, aging, and increasingly insured popu-
lation have created concern about the sufficiency of our health care 
workforce. Already there are rising costs, unnecessary treatment, 

and undesirable levels of emergency department visits.1-3 Provisions in the 
Patient Protection and Affordable Care Act (ACA) support primary care 
physicians with the aspiration that a reinvigorated primary care workforce 
can “bend the cost curve.” 4 Initiatives, such as Family Medicine for Ameri-
ca’s Health, aim to develop the next generation of primary care physicians 
but lack guidance regarding how training will need to change.5

Using similar methods and data sources, numerous studies have sought 
to project the future need and supply for primary care. In 2008, Colwill 
et al projected a shortage of 44,000 primary care physicians by 2025.6 
The Association of American Medical Colleges (AAMC) came to a similar 
conclusion, projecting a shortage of 46,000 primary care physicians by 
2025.7 In 2013, the Health Resources and Services Administration (HRSA) 
projected a shortage of 20,400 primary care physicians by 2020.8 Our 
own estimates projected a need for 52,000 primary care physicians by 
2025 but did not include an estimate of future supply.9
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Prior supply projections have assumed produc-
tion will remain constant and estimated new primary 
care physicians based on overall physician supply 
growth. For instance, HRSA estimated that by 2020, 
the number of primary care physicians would increase 
8% by assuming that 31.9% of new physicians will 
be primary care physicians.10,11 There is no reason to 
believe that production of primary care physicians 
will remain static, however. According to Chen et al, 
only 25.2% of all residents graduating between 2006 
and 2008 practiced primary care in 2011.12 The same 
study estimated 40% of internal medicine residents do 
not subspecialize, a finding similar to figures from the 
AAMC.11 Simultaneously, a growing number of gen-
eral internal medicine physicians are leaving primary 
care to become hospitalists.13

To improve health care delivery, primary care phy-
sicians have experimented with new models, each of 
which affects panel sizes. For example, to implement 
patient-centered medical homes, the Group Health 
Cooperative of Puget Sound reduced panel sizes from 
2,327 to 1,800.14 Others have argued that shifting 
work to nonphysicians (including nurse practitioners, 
physician assistants, and medical assistants) allows for 
larger panels.15 At the same time, this growing number 
of clinicians have gravitated to direct primary care (an 
emerging delivery model), which has been associated 
with dramatic panel contractions.16,17 The impetus for 
change lies in improving quality and reducing burn-
out.18 If successful, these models may influence not only 
panel sizes but also retirement ages. Although studies 
estimate that physicians retire around age 66 years,7 
efforts to reduce administrative burdens could encour-
age primary care physicians to practice longer.

In light of uncertainty regarding future trends, this 
study addresses 3 questions: (1) What is the projected 
primary care physician shortage through 2035, account-
ing for retirement and assuming current levels of resi-
dency production? (2) How many additional residency 
slots by primary care specialty are needed to address 
this shortage? (3) How do changes in the retirement age 
and panel size (as determined by the ratio of population 
to primary care physician) affect the shortage?

METHODS
Baseline Number of Primary Care Physicians
To establish a 2015 baseline, by using the American 
Medical Association (AMA) Masterfile, we estimated 
the number of primary care physicians from 2010 to 
2014 based on the same methods developed in previous 
work.9 Specifically, we restricted our counts of physi-
cians in direct patient care to those with a primary, 
self-designated specialty of family medicine, general 

practice, general internal medicine, and general pedi-
atrics. General practice refers to physicians without 
residency training; because nearly all physicians in the 
last few decades had such training, general practitioners 
still in the workforce are relatively few and near retire-
ment age. We classified geriatricians as either general 
internists or family physicians based on their residency 
training. We classified physicians with medicine-
pediatrics training as pediatricians. These counts were 
adjusted for the AMA’s undercount of retirees and for 
physicians with a primary care specialty working as 
hospitalists or in non–primary care settings. To obtain 
2015 figures, we used a linear interpolation for each of 
the 4 specialties based on 2010 to 2014 projections.

Demand for Physicians by Specialty
We estimated current US primary care utilization 
rates by patient’s age and physician specialty using 
the 2010 National Ambulatory Medical Care Survey 
(NAMCS), rather than the Medical Expenditure Panel 
Survey (MEPS), which was used in our previous work.9 
NAMCS is based on sampling physicians from the 
AMA Masterfile, ensuring accurate counts by specialty. 
In contrast, specialty in the MEPS is patient-reported, 
and respondents have difficulty differentiating among 
different types of primary care physicians, overstating 
the number of general practitioners.

Using the NAMCS data, we calculated mean 
office visits to family physicians, general internists, 
and pediatricians for 7 age-groups: 0-4, 5-14, 15-17, 
18-25, 26-44, 45-64, and 65 years and older. We also 
used population projections from the 2010 US Census, 
which estimated lower rates of growth (total popula-
tion estimate of 370 million) than the 2000 US Census 
(total population estimate of 390 million).19

To project primary care physicians needed by spe-
cialty, we multiplied age- and specialty-specific visit 
rates by projected populations to calculate total visits 
for each group. These projected visits were adjusted in 
2 ways. First, because NAMCS focuses on office visits, 
to reconcile the NAMCS and AMA Masterfile primary 
care physician counts, we multiplied visits by the ratio 
of primary care physicians in the AMA Masterfile and 
the NAMCS. Second, given the greater use of services 
by the newly insured population under the ACA, we 
increased the number of visits by 6.8 million, phased in 
over a 20-year period. This figure is the product of the 
mean number of visits and 7,000 primary care physi-
cians, the lower end of estimated additional primary 
care physicians needed resulting from the ACA.20,21 
After these adjustments, assuming that visits per pri-
mary care physician are constant at 2015 levels, we cal-
culated the number of primary care physicians required 
by dividing projected visits to each specialty by mean 
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visits in 2015 per primary care physician. We also cal-
culated the number of primary care physicians required 
resulting solely from population growth by multiplying 
the projected population from 2015 to 2035 by the 
2015 ratio of primary care physicians to population.

Current Supply of Primary Care Physicians
To estimate the current annual production of primary 
care physicians, we used data from the American Board 
of Family Physicians (L. Peterson, written communi-
cation, November 2014), American Board of Internal 
Medicine, and American Board of Pediatrics.22,23 For 
internal medicine and pediatrics, we adjusted resident 
counts by backing out the number of fellows in each 
specialty. For all 3 specialties, we added counts of 
osteopathic residency graduates.24 Finally, using recent 
studies of hospitalists,13,25 we adjusted these counts by 
excluding estimates of the percentage of residents from 
each specialty likely to work as hospitalists. We also 
adjusted our retirement figures to exclude hospitalists, 
taking into account the younger composition of the 
current hospitalist workforce.

Calculating Shortages and Additional 
Residency Slots, By Specialty
From 2015 to 2035, we calculated the production of 
accumulated primary care physicians, assuming 2015 
levels, by subtracting the number of physicians retir-
ing from the number of physicians produced. For each 
year, we determined the shortage by subtracting the 
accumulated production from the accumulated primary 
care need (both overall and for population growth 
only). We estimated the annual additional residents 
needed by subtracting the annual net production from 
the annual additional demand caused by increased 
need and retirement.

We determined the specialty allocation of the 
additional residency slots needed using 3 scenarios: 
(1) additional slots are proportional to the current 
composition (the ratio of general internists to fam-
ily physicians equals that in the AMA Masterfile), (2) 
additional slots are proportional to production in 2015 
(the ratio of general internists to family physicians 

equals current production), and (3) production of gen-
eral internists decreases (30% of the combined family 
physician and general internist share is allocated to 
general internal medicine).

Impact on Shortage Projections of Retirement 
Age and Changes in the Ratio of Population to 
Primary Care Physicians 
We assumed a retirement age of 66 years to be consis-
tent with methodology from the AAMC, which found 
that one-half of all physicians retire by this age.7 Using 
the AMA Masterfile, we altered projections assuming 
retirement ages of 64 and 68 years. For retirement fig-
ures, we combined family medicine and general practice.

In calculating the primary care physicians needed, 
we assumed each primary care physician can see a cer-
tain number of visits annually and used this figure to 
calculate a ratio of population to primary care physi-
cians (our proxy for panel size). Given new models of 
care, we also calculated shortages assuming this ratio 
increased and decreased by 10%.

RESULTS
Baseline Estimates of the Physician Primary 
Care Workforce and Production
Our baseline figures for 2015, interpolating from 2010 
to 2014 trends, include an estimated 89,054 family 
physicians, 6,668 general practitioners, 80,810 general 
internists, and 52,016 pediatricians in direct patient 
care (Table 1). For the purposes of baseline and retire-
ment figures, medicine-pediatric physicians are embed-
ded within the pediatrician counts. We also estimate 
the following baseline production rates after excluding 
hospitalists: 1,869 general pediatricians, 2,412 general 
internists, and 3,768 family physicians.

Retirement of Primary Care Physicians
In 2015, we estimate that 2,504 family physicians and 
general practitioners, 2,346 general internists, and 
1,177 pediatricians are expected to retire. During the 
next decade, these numbers will increase substantially 
(Figure 1), reflecting the recognition of family practice 

Table 1. Estimated Number of Primary Care Physicians, 2010-2015

Specialty 2010 2011 2012 2013 2014
Estimated 

2015
2010-2014  

Annual Change

Family medicine 80,324 81,458 82,906 84,449 87,302 89,054 1,382

General practice 9,557 8,948 8,058 7,542 7,247 6,668 –694

General internal medicine 73,598 73,846 75,195 76,543 79,340 80,810 1,018

Pediatrics 47,768 48,042 48,824 49,719 51,148 52,016 439

Total 211,247 212,293 214,983 218,253 225,036 228,547
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as a specialty in 1969 and the concurrent expansion of 
medical schools in the 1970s.26,27

Projected Shortages
We project that demographic changes and insurance 
expansion will require an additional 44,340 (228,547 
to 272,887) primary care physicians by 2035, with 
population growth accounting for most of the increase 
(Table 2). From 2015 to 2035, at current production 
rates (8,049 each year), allopathic and osteopathic 
graduate medical education will produce 169,029 new 
primary care physicians. Because of retiring primary 
care physicians, however, this production cannot match 
need, resulting in a shortage of 33,283 primary care 
physicians by 2035. The annual number of residents 

needed to address anticipated shortages varies by year, 
reaching a peak of 2,710 in 2025, but then declining to 
1,700 by 2035.

Composition of Additional Physicians
Assuming the ratio of general internal medicine to fam-
ily medicine is proportional to the 2015 workforce (and 
that the overall share of pediatricians is invariant), it will 
be necessary to produce by 2035 an additional 1,486 
general internal medicine physicians and only 110 fam-
ily medicine physicians annually (Table 3). A more real-
istic scenario is that the composition is proportional to 
current production, yielding a ratio of general internal 
medicine to family medicine requiring an increase in 
the annual production of family physicians by 973 and 

Table 2. Projected Primary Care Workforce Shortages

Year

Need Supply

Shortage
Additional  

Residents per Year
Overall: Population Growth, 

Aging, and Insurance
Population Growth 

Only
Cumulative 
Production

Cumulative 
Retirement

2015 228,547 228,547 8,049 5,819 –2,230

2020 241,291 237,460 48,294 39,519 3,968 2,196

2025 253,630 246,358 88,539 80,669 17,213 2,710

2030 264,015 254,938 128,784 119,756 26,440 1,773

2035 272,887 262,897 169,029 157,971 33,283 1,700

Figure 1. Annual projected number of retiring physicians, by specialty type (2011-2035).

a Includes physicians trained in medicine-pediatrics.
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of general internists by 623. If the recent downward 
trend in the number of general internists produced 
annually continues, reaching a hypothetical rate of 30 
general internal medicine residents for every 70 fam-
ily medicine residents, the number of additional family 
medicine residents would have to increase to 1,117, a 
nearly 30% increase over current levels.

Impact of Changes in Retirement Age and 
Population per Primary Care Physician on 
Shortage Projections 
If primary care physicians retire at age 64 years, the 
shortage increases to 38,622, whereas delaying retire-
ment until age 68 years contracts the shortage to 
26,835 (Table 4). More dramatic fluctuations are cre-
ated with changes in the ratio of population to primary 
care physician, an approximation of panel sizes.

DISCUSSION
As have prior shortage projections, we also used 
NAMCS data, population growth, and aging to 
explain increases in demand. Despite these 
similarities, our analysis is distinct in sev-
eral respects. First, our projections are 
more current, extending to 2035. Second, 
we used demographic projections from 
the 2010 US Census (rather than the 2000 
Census), which forecast substantially lower 
population growth. Third, although other 
analyses provided aggregate projections 
of the primary care shortage, we project 
the additional residency slots needed by 
specialty to provide specific guidance to 
policy makers. Finally, we project shortages 
in response to changes in panel size and 
retirement age.

More than 44,000 additional 
primary care physicians will be 
needed by 2035 to meet the 
demands of a growing, aging, and 
increasingly insured population, 
assuming maintenance of current 
ratio of primary care physicians to 
population and current physician 
retirement rates. Unfortunately, 
at current rates of physician pro-
duction, we project a shortage of 
more than 33,000 primary care 
physicians during this 20-year 
period. This deficit can be elimi-
nated by adding nearly 2,200 first-
year residency positions by 2020, 
a 27% increase.

The magnitude of the proposed increase is daunt-
ing, but it will also be necessary to maintain current 
physician-to-population ratios. Unfortunately, simply 
adding slots to the current hospital-based graduate 
medical education system is unlikely to eliminate pri-
mary care shortages.28 Evidence suggests that expanded 
community-based graduate medical education train-
ing, such as teaching health centers and rural training 
tracks, can increase the number of graduates who stay 
in primary care and who are trained within new models 
of care.29,30 Fortunately, there appears to be a growing 
consensus that accountability for the public investment 
in graduate medical education is needed.31

These projected shortages come amidst calls to 
expand or transform residency training. In 2013, the 
Council on Graduate Medical Education recom-
mended increasing residency slots by 3,000, particu-
larly in such high-need specialties as family medicine 
and general internal medicine.32 The Institute of Med-
icine also recommended changes to graduate medi-
cal education payment to better support the primary 
care workforce.33 Graduate medical education reform, 

Table 3. Scenarios Projecting the Composition of Additional 
Residency Slots Needed in 2035

Primary Care 
Specialty

2015 New 
Primary Care 
Physicians

GIM to FM Ratio

Proportional  
to 2015  

Workforce

Proportional  
to 2015  

Production

Decreases From  
Diminished GIM  

Productiona

Family medicine 3,768 110 973 1,117

General internal 
medicine

2,412 1,486 623 479

Pediatrics 1,869 104 104 104

Total 8,049 1,700 1,700 1,700

GIM/FM ratio 0.64 13.47 0.64 0.43

Change in FM, % 2.9 25.8 29.7

FM = family medicine; GIM = general internal medicine.

a GIM comprises 30% of the combined FM and GIM share of additional residents.

Table 4. Impact of Retirement Age and Population per 
Primary Care Physician Changes on Shortage Projections  
for 2035

Variable

Additional Residents 
Needed  

No. (% Change)

Projected Physician 
Shortage by 2035 
No. (% Change)

Baseline 1,700 33,283

Retirement age

64 y 2,427 (43) 38,622 (16)

68 y 1,057 (–38) 26,835 (–19)

Population per physician

10% decrease 3,064 (80) 60,561 (82)

10% increase 336 (–80) 6,004 (–82)
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paired with implementation of population-based pay-
ment experiments under the ACA that incentivize 
new roles for primary care physicians within broader 
teams, could fundamentally alter these and any other 
current workforce projections.34 Even so, whether 
payment reform would shrink or grow the panel 
sizes of primary care physicians remains a subject of 
debate,35 and the prospects for graduate medical edu-
cation reform radically altering primary care outputs, 
particularly without substantial payment reform to 
narrow the gap between primary and specialty care, 
are unknown. More research is needed to determine 
whether and how new payment models, such as 
accountable care organizations, will affect primary 
care recruitment and retention.

Although new models of care have the potential to 
enhance recruitment and retention, they will certainly 
affect panel sizes, which currently range from 900 to 
2,300.14,16 Assuming a ratio of population to primary 
care physicians of 1,406 to 1 in 2015, a 10% decrease 
results in shifting 141 patients per physician. Our cal-
culations indicate that if this shift occurs nationwide, 
shortages will increase dramatically.

Limitations
These projections have several limitations. First, the 
assumptions underlying our demand calculations could 
change. Our model depends on accurate US Census 
projections. For instance, reduced population growth 
from 2000 to 2010 decreased projected demand. We 
also assumed that utilization is constant, but such fac-
tors as changes in population health, technology,36,37 
patient expectations, and primary care models14,38could 
change demand.

Second, the assumptions underlying our supply 
projections could change. For instance, hours worked 
per primary care physician have steadily decreased, 
and further erosion could limit the number of visits 
each primary care physician sees.8,10,39 The growing 
percentage of family physicians who are women may 
affect productivity, because women have been shown 
to work fewer hours.40-42 Market shifts across primary 
care may also occur. Pediatricians could see more ado-
lescents while internal medicine and family medicine 
hospitalists could increase. Internal medicine residents 
may become more interested in primary care. Though 
the American College of Physicians is promoting 
general internal medicine, the impact of its efforts is 
undetermined.43 Increasing internal medicine residents 
in primary care would reduce the deficit at no addi-
tional cost.

Obstetrics and gynecology was not included 
because 37% expressed minimal or no interest in pri-
mary care.44,45 We also did not include nonphysician 

clinicians. Auerbach et al and the Health Resources 
and Services Administration used theoretical model-
ing to suggest that a surplus of physician assistants 
and nurse practitioners could alleviate a portion of 
the primary care physician shortage.8,46 In particular, 
Auerbach and colleagues hypothesized that primary 
care teams which incorporated nonphysicians could 
accommodate larger panel sizes. Countering that 
notion, other studies of effective primary care teams 
working in accountable care models suggest that the 
opposite may also be true, namely, that smaller panel 
sizes may be needed to capitalize on the capacity of 
primary care to reduce costs and improve health.35 We 
incorporated the potential impact of larger panel sizes, 
which account for Auerbach et al’s nurse practitioner–
physician assistant effect by proxy, into our estimates 
and avoided making theoretical guesses as to the exact 
impact made by these clinicians’ contributions to the 
primary care workforce. Although the literature sug-
gests that physicians, physician assistants, and nurse 
practitioners will all contribute to solving our shortage, 
it also suggests that they fulfill different roles in deliv-
ering primary care47,48; furthermore, similar to physi-
cians, physician assistants and nurse practitioners face 
strong challenges to their entry into primary care, with 
52% of nurse practitioners and 43% of physician assis-
tants working in primary care and a growing percent-
age working in hospitals.49-51 Finally, our analysis fails 
to account for physician maldistribution. Many have 
argued that increasing the absolute number of primary 
care physicians without addressing distribution will 
only exacerbate existing access issues.52,53

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/content/13/2/107.
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