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Introduction

Many experts agree that the United States is facing a

physician shortage, particularly in the areas of primary

care, generalist care across a range of specialties, and

physicians in rural practice.1,2 While there is acknowl-

edgement that a shortage of physicians could be at least

partially addressed by increased staffing and training of

non-MD health professionals,3,4 it seems clear that there are

insufficient residency slots to meet the future demand for

physicians.5 This shortfall could be particularly acute, given

the number of individuals with new or expanded health

care coverage under the Patient Protection and Affordable

Care Act (ACA).6

In addition to the pressures on graduate medical

education (GME) programs to produce increasing numbers

of physicians, there are also pressures to accept increasing

numbers of US medical graduates. After nearly 20 years of

osteopathic undergraduate medical education expansion,

and a decade of allopathic undergraduate medical education

expansion, there now is growing concern that qualified

domestic medical graduates may not find adequate GME
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Abstract

Background Recent studies suggest that the supply of
primary care physicians and generalist physicians in
other specialties may be inadequate to meet the needs
of the US population. Data on the numbers and types of
physicians-in-training, such as those collected by the
Accreditation Council for Graduate Medical Education
(ACGME), can be used to help understand variables
affecting this supply.

Objective We assessed trends in the number and type
of medical school graduates entering accredited
residencies, and the impact those trends could have on
the future physician workforce.

Methods Since 2004, the ACGME has published
annually its data on accredited institutions, programs,
and residents to help the graduate medical education
community understand major trends in residency
education, and to help guide graduate medical
education policy. We present key results and trends for

the period between academic years 2003–2004 and
2012–2013.

Results The data show that increases in trainees in
accredited programs are not uniform across specialties,
or the types of medical school from which trainees
graduated. In the past 10 years, the growth in residents
entering training that culminates in initial board
certification (‘‘pipeline’’ specialties) was 13.0%, the
number of trainees entering subspecialty education
increased 39.9%. In the past 5 years, there has been a
25.8% increase in the number of osteopathic physicians
entering allopathic programs.

Conclusions These trends portend challenges in
absorbing the increasing numbers of allopathic and
osteopathic graduates, and US international graduates
in accredited programs. The increasing trend in
subspecialization appears at odds with the current
understanding of the need for generalist physicians.
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opportunities.5 Also affecting the situation are international

medical school graduates, both US and non-US citizens, who

plan to enter US Accreditation Council for Graduate Medical

Education (ACGME)–accredited residency programs. All of

these trends give rise to concerns about the adequacy of the

number of GME positions in the United States.

In light of discussions about pressures on the GME

system, historical information from the ACGME about the

number and capacity of accredited programs is particularly

useful in understanding trends and influences affecting the

supply of physicians in the United States.

Methods

Since 2004, the ACGME has produced annually a Data

Resource Book (Databook) containing information

on its accredited US residency programs and residents

enrolled in those programs.7 The Databook is a concise

reference for the GME community and policy makers that

may be used to identify and clarify issues affecting

accredited programs. The published information includes

details on the number and types of programs and residents

across all accredited core and subspecialty programs, as

well as detail on the number of sponsoring institutions,

accreditation status of programs, program director chang-

es, and other deidentified data collected as part of the

accreditation process.

The total number of physicians entering into clinical

practice and the number of positions for entry into

GME is determined by the number of positions available in

pipeline specialties (those that lead to initial board

certification). An examination of trends for pipeline

specialties versus continuing GME subspecialties can help

specify the scope and nature of projected physician

shortages.

Since 2010, the Databook has been provided at no

charge to the GME community and the public at large.

The current version for academic year (AY) 2012–2013, as

well as those for previous academic years, can be found on

the ACGME website.7 We analyzed the longitudinal 10-

year trend information, using this data to describe the

changes in number and type of US residency programs and

residents, and the potential effect of these changes

on the number and type of physicians available

to practice.

Results

Trend information from the most recent Databook (AY

2012–2013) shows the total number of continuing and

pipeline GME programs has increased during the past

decade, and now numbers 9157 programs—an increase of

1320 (16.8%) since AY 2003–2004.

F I G U R E 1 shows this growth by pipeline and continu-

ing GME specialties for the past 10 years. The increase in

the overall number of GME positions across the period is

almost entirely explained by the growth in continuing

GME specialty programs (programs that require the

successful completion of a pipeline specialty residency

program). Continuing GME programs show a 27.5%

increase in number of programs over the decade, compared

with a much smaller increase of 4.4% in the number of

programs in pipeline specialties.

F I G U R E 2 shows the increase in the number of

residents entering pipeline specialties and the number

entering continuing GME programs across the 10-year

period. While the increase in the number of residents

between the 2 types of programs is similar, the 3111

additional residents entering pipeline specialties between

AYs 2003–2004 and 2012–2013 represent a 13.0%

increase, while the 3320 additional residents entering

continuing GME programs represent an increase of 39.9%.

In other words, the growth of subspecialty positions was

more than 3 times the growth of pipeline positions.

F I G U R E 1 Number of Pipeline and Continuing GME Programs, by Academic Year

Abbreviation: GME, graduate medical education.
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The growth in continuing GME positions results in a

net increase in the subspecialization rate, with a growing

number of residents extending their training through

subspecialization, rather than entering clinical practice.

These results are consistent with recent findings for

obstetric graduates, as well as in the ACGME research that

tracked residents in multiple specialties and programs.8,9

Additional information from the Databook (not

shown) suggests that the modest increase in the number of

residents entering the pipeline is due to 2 factors: (1) some

growth in primary care programs, primarily in 2012,

resulting from the Health Resources and Services Admin-

istration’s Teaching Health Center Graduate Medical

Education funding program;10 and (2) growth across all

pipeline specialties resulting from an increase in program

size. That is, residents in pipeline specialties are entering

programs that have increased their capacity, with the size

of pipeline specialty programs increasing from a mean of

21.3 residents per program in AY 2003–2004 to a mean of

23.8 residents per program in AY 2012–2013. This

represents an increase of 11.7%. The increase in the

average size of subspecialty programs is smaller at 8.1%,

with programs increasing from a mean of 3.7 residents in

AY 2003–2004 to a mean of 4.0 residents in AY 2012–

2013.

F I G U R E 3 shows that the undergraduate medical

education background of residents entering ACGME-

accredited pipeline programs also has changed in the past

10 years, with an increasing proportion of osteopathic

graduates entering pipeline specialties. Also, after an initial

5-year increase (AYs 2003–2004 to 2008–2009), there has

been a stabilization or, in some cases, a reduction in the

F I G U R E 2 Number of Residents Entering Pipeline and Continuing GME Programs, by Academic Year

Abbreviation: GME, graduate medical education.

F I G U R E 3 Number of Residents Entering the Pipeline, by Medical School Type and Academic Year
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numbers of international medical graduates entering

pipeline specialties. This observation is consistent with the

findings reported for individual specialties.11,12 The most

recent year also shows a reduction of 83 matriculating

students rather than the anticipated continued increase in

the number of graduates from Liaison Committee on

Medical Education–accredited schools entering the

pipeline. In contrast, the number of osteopathic graduates

entering the same year increased by 262.

The growth in MD and DO graduates entering the

pipeline reflects the increased output of US allopathic and

osteopathic medical schools.13–15 The data in F I G U R E 3

show that for the past 5 years, the 25.8% growth rate (555

positions) of osteopathic graduates matriculating into

pipeline programs outpaces the 6.3% growth rate (1018

positions) for graduates from allopathic schools. Further, in

AY 2012–2013, while the number of osteopathic residents

entering the pipeline increased by 262, and international

graduates increased by 55, US allopathic graduates

decreased by 83.

The number of physicians entering the pipeline has a

direct effect on the number of physician graduates.

Comparing the number of residents entering the pipeline

with other data available in the Databook (not shown), it is

clear that the percentage of individuals who graduate after

completing subspecialty training has shown a marked

increase in the past 10 years. In AY 2002–2003, 20.4% of

all individuals completing an accredited program graduated

from a subspecialty program. By AY 2011–2012 that

number had risen to 27.7%.

Discussion

The changes in the number and composition of individuals

entering GME programs over the past decade suggest

several pronounced and concerning trends. As the total

number of accredited programs has increased over the past

decade, the increases have been concentrated almost

exclusively in continuing GME (subspecialty) programs,

with the increase in the total number of individuals enrolled

in ACGME-accredited programs disproportionately found

in continuing GME programs. The net result of these

changes is a 35.9% increase in the subspecialization rate

for graduates of pipeline programs (from 20.4% to

27.2%).

This is a concerning finding given that the United States

appears to be experiencing a shortfall in primary care

physicians and generalist physicians across a range of

specialties. It is estimated that 7 million Americans live in a

region that lacks adequate access to primary care,16 with a

projected need for an additional 52 000 primary care

physicians by 2025—in part to meet the new or expanded

coverage for individuals expected under the ACA.6 In

addition, the growth and aging of the population suggest a

significant need for additional generalist physicians in areas

such as neurology, surgery, and in surgical specialties such

as orthopaedic surgery and otolaryngology.17–21 Our

findings suggest that if current trends continue, these needs

are unlikely to be met.

From the perspective of medical students seeking to

enter residency, the increase in allopathic and osteopathic

medical schools13–15 and the relatively unchanging number

of positions in pipeline programs is of concern, as a

growing number of medical school graduates will

compete for the same or even a reduced number of

positions. The match rates for US allopathic medical

graduates have not yet shown a downward trend (the rate

for 2012 was an all-time high of 95.1% and the match

rate for 2013 was 93.7%).22 However, the increase in US

citizens graduating from US allopathic and osteopathic

schools, as well those completing medical school abroad,

combined with the largely flat number of pipeline

positions, suggests a trend that will reduce opportunities

and limit trainee flexibility for entry into residency

education.

The increase in the average size of programs in

pipeline specialties suggests that GME leadership may be

aware of this trend, and that pipeline programs are seeking

to educate a larger number of physicians within their

existing structure. This finding is of concern, if

a limited number of pipeline programs are stretching

resources to accommodate a larger number of residents.

As patient volume and faculty availability, as well as

other program assets important to high-quality education

may be finite, quality could be compromised by further

expansion, suggesting that new program creation will be an

important dimension of any GME pipeline expansion.

Having an adequate future supply of physicians is

important to the health of the nation.23,24 There is evidence

to suggest that even seemingly intractable health disparities,

such as racial-ethnic differences in access to care, are

significantly ameliorated in regions with an adequate

supply of generalist physicians.25 Our findings suggest that

trends in GME, including the shift to additional subspe-

cialty training for a sizable number of trainees, may

undermine efforts to ensure an adequate future medical

workforce, and has the potential to exacerbate the current

inequitable distribution of physicians, such as the under-

supply of surgeons and other generalist physicians in rural

areas.26 There are data to suggest that physicians with

subspecialty training are less likely to enter rural prac-

tice,27,28 and only 4.8% of all GME graduates located their

practice in rural areas.29
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A limitation of our findings is that the data in the

Databook are confined to accredited residencies and

specialties, and the proportion of residents entering non–

ACGME-accredited fellowship programs is not accounted

for. Sources indicate this number is increasing,30–32 and

inclusion of these data would show even greater subspe-

cialization rates for graduates of pipeline specialty

programs.

Conclusion

Trends over the past decade demonstrate substantial

increases in the total number of ACGME-accredited resi-

dency programs and enrolled residents. However, the

increases in programs are not uniform across pipeline and

continuing GME disciplines, and the distribution of occu-

pants of these positions by medical school origin has

changed. The observed flat number of positions in pipeline

specialties likely will reduce the opportunities for entering

residency for the growing number of US medical school

graduates. The trend in subspecialization observed appears to

be at odds with the current understanding of the needs of the

American public for generalist physicians in most specialties.
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