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ERSPECTIVES VIEWPOINTS
fter 2 decades of consistent predictions that the US
ill face a physician surplus, leading professional
rganizations and advisory boards have now altered
heir calculations and projected that the nation might
oon face physician shortages.1-5 These organiza-
ions are calling for teaching hospitals, medical
chools, and the federal government to respond to
redicted shortages.6-8

The primary determinant of the number of practicing
hysicians in the US is the number of graduate medical
ducation (GME) positions or training slots. These po-
itions represent the only pathway to licensure for med-
cal practice in the US. Since the Balanced Budget Act
f 1997 capped the number of federally funded posi-
ions in each residency program at the 1996 level,
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ncreases to the flow of new physicians into the work-
orce have been limited despite evidence of growing
emand. The shortage of physicians is particularly sig-
ificant in primary care specialties.

The Alliance for Academic Internal Medicine’s
AAIM) recommendations to allow strategic growth in
ositions in primary care specialties and geographic
reas of need would prevent an unregulated increase in
ositions for highly specialized training programs,
hich might raise health care costs without adding
rimary care physicians to address health care needs.
owever, increasing the number of primary care posi-

ions will not result in an increase of physicians prac-
icing primary care unless steps are taken to enhance
he attractiveness of primary care careers.

This position paper was created by the AAIM Ad-
ocacy Committee and approved by its 5 member or-
anizations: the Association of Professors of Medicine,
ssociation of Program Directors in Internal Medicine,
ssociation of Specialty Professors, Clerkship Direc-

ors in Internal Medicine, and Administrators of Inter-
al Medicine. This paper reviews the data that support
he conclusion that the US faces the prospect of a
hortfall of physicians, describes certain aspects of
hese data, particularly as they relate to the supply of
rimary care physicians, addresses the mechanisms

ecessary for expanding the pool of practicing physi-

dicine. All rights reserved.
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c
d
p
o
p

P
P
T
E
c
f
J
a
p
b
l
o
a
e
1
p
s
d
p
c
s
c
d

A
i
f
r
l
c
s
i
c
m
c
d

t
c
m
3
o
b
d
y
r
n
c
G

w
b

c
p

c
H
1
c
w
i
i
1
t
c
a
c
e
t
t
i
i
t
t

U
e
s

al ca

1157Kane et al Anticipated Physician Shortage in the US
ians through increasing Medicare-funded GME slots,
iscusses the expansion of programs that distribute
hysicians to geographic areas of need, and comments
n steps that can be taken to improve the efficiency of
hysician work.

REDICTIONS OF A
HYSICIAN SHORTAGE
he Council on Graduate Medical
ducation (COGME) issued Physi-
ian Workforce Policy Guidelines
or the United States 2000–2020 in
anuary 2005.9 COGME noted that
lthough the absolute number of
hysicians would increase by 24%
etween 2000 and 2020, the popu-
ation growth would exceed the rate
f growth of physicians, resulting in
decrease in the ratio of full-time

quivalent (FTE) physicians per
00,000 Americans. COGME also
ostulated that the demand for phy-
ician services will grow as the el-
erly population increases as a pro-
ortion of the total population. The
ouncil concluded that US medical
chool enrollment needed to in-
rease by 15% by 2012 to meet
emand.

In June 2006, the Association of
merican Medical Colleges (AAMC)

ssued the AAMC Statement on the Physician Work-
orce, which claimed there was “sufficient evidence” to
ecommend increasing by 30% the number of entry-
evel positions in Liaison Committee on Medical Edu-
ation-accredited medical schools by 2012.7 AAMC
tated that the 30% increase could be accomplished by
ncreasing enrollment at existing schools as well as
reating new medical schools. According to the state-
ent, increased funding for GME positions should oc-

ur simultaneously to ensure graduating medical stu-
ents could receive appropriate postgraduate training.

In December 2008, AAMC released updated projec-
ions indicating that a shortage of 124,000 FTE physi-
ians will occur by 2025.10 According to their esti-
ates, 37% of the shortage will be in primary care,

3% in surgery, 6% in medical specialties, and 23% in
ther specialties. The shortage of 124,000 physicians is
ased on the assumption that current supply, use, and
emand patterns will remain the same for the next 16
ears. Because it is unlikely that these patterns will
emain stable, AAMC also created an alternative sce-
ario assuming a continued increase in utilization rates,
hanges in work schedules, a moderate expansion in
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Although academic institutions have responded to the
alls from COGME and AAMC with an increase in allo-
athic medical school class size and the creation of several

new medical schools, new
federal funding for addi-
tional US GME slots has
not been forthcoming, ex-
cept in a limited way from
the Department of Veterans
Affairs (VA). Increases to
positions funded by other
sources, although they exist,
also have been minimal.11

Beyond increasing sup-
port to expand GME posi-
tions, interest in primary
care careers among medi-
cal school graduates also
must increase to positively
affect the supply of pri-
mary care physicians. Ex-
tensive data support the
observation that decreased
numbers of US medical
school graduates are pur-
suing careers in primary
care. For example, 3884
US medical students matched
into internal medicine res-
idency positions in 1985,

ompared with 2660 in 2008.12 In a recent study by
auer et al,13 only 24 (2%) of the 1177 students in the
1 medical schools participating planned to pursue a
areer in general internal medicine. Conversely,
hereas interest of US seniors in general internal med-

cine has decreased, the proportion of residents choos-
ng specialty fellowships has increased from 50% in
988 to 80% in 2006.14 According to Hauer’s study,
oday’s medical students prioritize lifestyle issues in
areer selection and perceive general internal medicine
s a low-satisfaction, low-income, and uncontrollable
areer.13 The potential consequence of declining inter-
st in general internal medicine careers is a decrease in
he delivery of preventive measures and appropriate
reatment of chronic diseases that often lead to disabil-
ty and premature death. This consequence has direct
mplications for the growing number of the elderly in
he US who require coordination of treatments for mul-
iple complex, chronic conditions.

The geographic maldistribution of physicians in the
S also has negative implications for ensuring an ad-

quate supply of physicians. Several studies indicate a
hortage most pronounced in rural areas and certain
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eographic variation of physician distribution shows
hat an increase of 51% in practicing physicians did not
ranslate into regional variation of practice location.
espite longstanding public policies, physicians con-

inued to locate in areas of adequate-to-high physician-
o-population ratios, further compounding issues for
ealth professional shortage areas.17

HYSICIAN SUPPLY
ssessing the country’s future needs for physicians is a

hallenging and complex estimation of supply and de-
and. The supply side involves the output from mul-

iple training pathways for initial medical degrees as
raduates enter the final common pathway of residency
raining. Supply also is a product of physician effort
nd varies in relation to age, sex, and generational or
ifestyle preferences.

The largest source of physicians entering the “funnel”
f GME is provided by US allopathic medical schools. In
005, 15,760 graduates of US allopathic schools and 2800
raduates of US osteopathic medical schools were eligible
o enter GME programs.18,19 A total of 24,269 first-year
ME positions in training programs approved by the
ccreditation Council for Graduate Medical Education

nd the American Osteopathic Association were available
or these new graduates.12,20 The gap between the number
f available positions and the total graduates of US pro-
rams was filled by approximately 6000 graduates from
edical schools in other countries.
Based on 2007 enrollment and class size increases,

rst-year enrollment into US medical degree programs

Figure 1 Funnel of graduate medical education before
d
expansion of allopathic medical school classes (2005).
s projected to increase from 16,488 in 2002 to nearly
9,909 in the 2012 academic year (AY). Similarly,
ubstantial growth in first-year enrollment of osteo-
athic schools is expected, from 2148 in AY 2002 to
227 in AY 2012 (a 70% increase).21 As a result, unless
he number of first-year positions in GME training
ncreases, not enough positions will exist to accommo-
ate all US medical graduates by the year 2012 (Figures
, 2).

It is estimated that international medical graduates
IMGs) now account for 24% of the total US physician
orkforce.22 Although concerns about depletion of the
hysician supply in IMG home countries also exist, the
urrent demand for physicians in the US can be met
nly by the continued training and retention of IMGs. If
ore residency positions are not funded, increasing the

umber of US medical school graduates will be a zero-
um game in terms of the number of practicing physi-
ians in the US.19 Currently, more than a quarter of the
ation’s primary care physicians are IMGs.

The supply of physicians also is influenced by the
ate at which physicians leave practice (Figure 3). Just
s the total US population has aged, the population of
racticing physicians also has aged. It was estimated
hat there would be 99,000 US physicians over the age
f 65 years in 2008.19 Furthermore, changing demo-
raphics and emerging expectations about professional
ife by both male and female physicians will lead to
ncreasing numbers of practicing physicians with re-

Figure 2 Funnel of graduate medical education after
expansion of allopathic medical school classes (2012).
uced work hours.23,24
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1159Kane et al Anticipated Physician Shortage in the US
Projections from 2007 suggest that the number of
racticing physicians in the US will increase from
33,852 in 2000 to 906,278 in 2010, and will increase
urther to 988,100 in 2020.25 However, despite the
ncrease in numbers of physicians, the projected in-
rease in the US population will mean that the ratio of
ctive physicians to population (per 100,000) will in-
rease only modestly from 278.5 in 2000 to 293.4 in
010, and it will remain essentially unchanged for the
ext decade at 294.2 in 2020. These statistics do not
ccount for the anticipated functional reduction in work
apacity anticipated as a result of changing work habits
nd patterns of practice. Assessing the need or demand
f the population for physician services is a complex
nd controversial topic. However, it is clear that the
hysician supply must increase to accommodate the
rowing and aging population, as well as the growing
umber of medical students entering the pipeline.

ESPONDING TO PHYSICIAN WORKFORCE
ROJECTIONS
ecommendation 1: AAIM recommends strategically

ncreasing the number of Medicare-funded residency
ositions in primary care specialties to adequately meet
he nation’s health care needs as defined by COGME.
n addition, AAIM believes GME slots should be added
n geographic areas of demonstrated need.

According to COGME, meeting the nation’s future
hysician workforce demand and need will require in-
reasing to 27,000 the number of physicians entering
esidency training each year by 2015, which would
epresent an increase of approximately 3000 positions
nnually. Based on its recent projections, AAMC has
dvocated for an increase of 5000 positions annually

Figure 3 Physicians leaving practice.
ver an average of 4 years of training to respond to its a
ecommended 30% increase in medical school class
ize. A global, unregulated increase in GME positions
s unlikely to meet regional or specialty-specific short-
ges. A deliberate and strategic increase should be
onsidered to justify the creation of new GME slots.
AIM’s recommendation for Medicare to fund new
ositions in primary care includes a call for support for
n average of 4 years per position. Whereas training in
nternal medicine, pediatrics, and family medicine is 3
ears, training in combined programs such as internal
edicine-pediatrics takes 4 years.
Current data suggest that as many as one half of

hysicians trained in a specific locale will stay there for
heir practice careers.17 To allow residents to train in
reas of demonstrated need, Medicare GME funding
egulations must change to permit residents time spent
utside of the academic health care setting to count for
urposes of GME funding. Currently, the use of non-
ospital training sites is restricted by Centers for Medi-
are & Medicaid Services regulations that require a
raining program to incur 90% of all costs for a resident
r fellow rotating outside of the teaching hospital,
hich disallows private practitioners and other com-
unity faculty from volunteering their time and pre-

ents a barrier to increasing training in venues outside
f the teaching hospital. Without funding, hospitals
top sending residents to nonhospital settings or use
recious limited resources for this training at the cost of
ther programs. Removing current restrictions and
reaking down barriers for reimbursement would in-
rease residents’ opportunities to practice in a variety of
ettings, including rural, inner city, and other under-
erved locations. Aside from providing experiences in
reas where a resident may ultimately care for patients,
llowing residents to practice outside of teaching hos-
itals also can serve as a successful recruitment mech-
nism for communities in need. Although ultimate
ractice locations of physicians cannot be controlled,
ncreases in GME should be made with geographic
actors in mind.

The Medicare program provides approximately 40%
f total GME funding. The remainder is supported by
ther sources that vary by institution and state and are
ften subject to the annual appropriations process.26 An
ncrease in postgraduate year-1 slots to respond to
ealth care needs is possible only with increased fund-
ng. AAIM understands the restrictions of state, insti-
utional, and federal budgets to increase funding for
edical education. As a result, AAIM supports a sys-

em in which all insurers contribute to GME costs.
As long as Medicare funding is provided for GME

ositions, the per-resident amounts paid to hospitals
ust be reassessed. Per-resident amounts for Medicare

irect GME payments were originally set in 1984. Al-
hough adjustments have been made, the per-resident

mount has not been altered to account for changes in
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raining. Mandated competency-based education and
valuation, as well as duty-hour restrictions, require
ignificant resources, as do health care simulation, cen-
ralized oversight of regulatory compliance, and faculty
evelopment. These changes and many others that re-
uire additional resources and resident time have not
een considered in the current GME financing system.

In 2005, the Centers for Medicare & Medicaid Ser-
ices redistributed 3000 unused GME slots to hospitals
hat demonstrated greatest need. While this redistribu-
ion helped more than 350 hospitals mostly in rural
reas, it also proved disadvantageous because Congress
owered the percentage of indirect graduate medical
ducation payments associated with the positions.
AIM recommends that any increase in GME positions
ust include indirect graduate medical education pay-
ents equal to those provided to existing positions.
For hospitals and institutions with the capacity for

dditional training positions, funding should remain
armarked for primary care specialty positions and
ust not be redirected to other specialty slots. In addi-

ion, institutions and hospitals must make a commit-
ent to keep current levels of primary care positions to

eceive funding for additional positions. Any move to
ecrease current primary care slots and use the funding
or other specialty positions or fellowship training will
ot positively affect the total output of physicians en-
ering primary care. Also, institutions must document
heir means and ability to add positions with respect to
eaching resources.

NHANCING THE ATTRACTIVENESS OF
RIMARY CARE CAREERS
ecommendation 2: AAIM recommends enhancing the
ttractiveness of primary care careers by altering the
hysician reimbursement system, increasing job satis-
action for current and future primary care practition-
rs, providing incentives for geographic distribution of
rimary care physicians in areas of greatest need, and
pplying innovations to educational models.

If the capacity for GME in internal medicine is
nhanced by providing more funding for residency
lots, simply increasing the number of graduates from
S medical schools without improving the attractive-
ess of general internal medicine will not produce the
esired effect. Without providing incentives for select-
ng a career as a general internist, larger class sizes will
ikely increase the number of specialists in a variety of
ttractive practice disciplines. Education, training, and
eimbursement should be restructured to ensure posi-
ive exposure to general internal medicine for physi-
ians-in-training and job satisfaction for individuals
ho choose a career in general internal medicine.
Studies of student career choice highlight lifestyle

ssues as a high priority in the decision-making process.

nternal medicine has been identified as a specialty with t
ncontrollable lifestyle regarding work hours and pa-
ient care duties. In 2008, a study noted that clerkship
tudents choosing a career in internal medicine and
hose choosing careers in other specialties perceive
nternal medicine residents as less satisfied than resi-
ents in other specialties.13 Exposure of medical stu-
ents and residents to faculty who feel overwhelmed
nd devalued will inhibit new physicians entering the
eld of primary care.

Aside from training, a major challenge primary care
aces in becoming a successful career option is the
urrent physician reimbursement system. Today’s sys-
em proves lucrative for procedure-based specialties,
hile primary care and cognitive specialties are inad-

quately reimbursed for time spent delivering compre-
ensive patient care. Reviewing the process for deter-
ining the current value of physician services should

e the first step in ensuring that the work of primary
are physicians is not devalued. The Medicare Payment
dvisory Commission has made this recommendation

o Congress along with recommendations to increase
edicare payments for primary care services and es-

ablishing a “medical home” pilot project through
edicare.27 The ultimate enhancement of adequate re-

mbursement by federal, state, and private insurers for
igh-quality cognitive care will provide tremendous
ncentive for physicians to seriously consider primary
are as a career choice.

Understanding job satisfaction for the general inter-
ist requires more than examining physician income.
utpatient schedules with inadequate time to carefully

valuate the patient results in less than optimal care and
ncreased frustration for physicians.

Job satisfaction has the potential to increase with
dequate professional support. As the numbers of pri-
ary care physicians decrease, fewer colleagues will

hare the clinical load. Increasing use of physician
xtenders may help to ease the burden of care; how-
ver, the prestige of the generalist also must be consid-
red. While physician extenders can help ease the
mount of work for primary providers, it is important to
ote that they are not replacements for physicians who
re uniquely situated to identify and treat multisystem
ssues and complex diagnoses.

Successful distribution of physicians to locations
here primary care physicians are most needed will

equire additional incentives. Financial incentives for
oan repayment may be successful in attracting primary
are physicians to locations of most need. In addition,
ocus should be placed on recruiting and providing
ncentives to potential trainees from underserved areas.
tudies show that medical school matriculants from
nderserved areas or with career plans to serve in such
reas are more likely than their peers to serve as rural
rimary care providers. Programs developed to increase

he supply of rural primary care physicians have proven
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1161Kane et al Anticipated Physician Shortage in the US
uccessful.28,29 While political and other forces that
ould be needed to make these adjustments will require

onsiderable strategy, these changes would improve the
verall health of the nation if the best graduates were
ncouraged to consider primary care. Potential strate-
ies at the national level for increasing the number of
hysicians in health professional shortage areas include
nhancing the National Health Service Corps and
ealth professions education programs, passing legisla-
ion such as the Rural Training Act to remove regula-
ory barriers to having residents train in nonhospital and
ural settings, and increasing the number of waivers
hrough the J-1 visa waiver program to previous levels.
teps also can be taken at the state level.

The understanding that the primary care physician is
ssential to access and to optimal health outcomes un-
erscores the need to address explanations behind the
urrent deficiency in the number of these essential pro-
iders. Understanding how best to integrate these phy-
icians with other professional colleagues such as nurse
ractitioners and physician assistants rather than pro-
oting their displacement by these individuals will

ltimately lead to the optimal team approach. Focusing
n the needs of the future health care workforce is
ritically important, and national strategies are urgently
equired to avoid a shortage of primary care physicians.
he challenge of appropriate funding will require re-
istribution of financial resources and reimbursement to
eflect the fair cost of delivering high-quality care to the
S population.

MPROVE HEALTH CARE DELIVERY
ecommendation 3: AAIM recommends increasing ef-
ciency in the health care delivery system by broaden-

ng the use of electronic health records (EHRs) and
ther advances in health information technology and
apitalizing on the use of physician extenders. Addi-
ional options for improving health care delivery should
e considered.

The projected physician shortage could be mitigated
y maximizing the efficiency of physicians. In the fu-
ure, optimizing efficiency might actually reduce the
umber of physicians required to provide optimal care.
AIM proposes improving the health care delivery

ystem by promoting widespread use of EHRs, capital-
zing on the use of physician extenders, and considering
ther options for increasing efficiency, such as improv-
ng access to health care screening.

A study conducted at community health centers con-
luded that EHRs present a clear value to patients and
takeholders. Patients received better care and payers
ere likely to reap EHR-related downstream benefits in

voided specialist, emergency department, and hospital
pending.30 EHRs help physicians and staff members
iew, chart, and interact with patients’ health informa-

ion in a timely and accurate manner. While computer- s
zed physician order entry systems may prove cost-
rohibitive for some institutions, the use of order sets or
linical practice guidelines also could serve to increase
fficiency in patient care.

Utilizing physician extenders also can increase effi-
iency by freeing up the primary physician’s time and
roviding greater continuity of care. In primary care
ractices, nurse practitioners and physician assistants
an improve productivity by providing some direct and
ndirect patient care, including routine examination and
eview of medical histories, telephone triage, patient
ducation, counseling, and health awareness. Physician
atisfaction with the use of the physician extender
odel to increase efficiency is very high.31

Additional options for increasing efficiency in the
ealth care delivery system should be explored. For
xample, consideration should be given to regionaliz-
ng expensive treatments and applying the certificate of
eed system globally; improving access to health care
creening to reduce the need for future hospitalization;
nd other innovative measures to enhance efficiency.
AIM believes that addressing the physician shortage

uccessfully will take both an increase in the number of
hysicians and improvements to the health care deliv-
ry system.

ONCLUSION
he nation is facing a physician shortage that is likely

o adversely affect public health. AAIM recommends
ncreasing the supply of Medicare-funded positions in
rimary care specialties, including internal medicine
nd internal medicine-pediatrics. National numerical
argets should coincide with the physician-to-popula-
ion ratio adequate to meet the nation’s health care
eeds as defined by COGME.

The evidence that the nation faces a shortfall of
hysicians is compelling and impossible to ignore. At
he same time, an unbridled increase in GME posi-
ions without respect to specialty or practice region
ould be imprudent. AAIM believes that selective in-

reases in GME slots can and should occur in primary
are. Allowing local communities and their legislators
o demonstrate the need for primary care providers
ould provide a mechanism to address the geographic
aldistribution of physicians. In addition, steps must be

aken to increase efficiency in the current health care
elivery system and enhance the attractiveness of gen-
ralist careers, including internal medicine and com-
ined programs such as internal medicine-pediatrics.

AAIM has already begun such efforts with its state-
ent, Redesigning Residency Training in Internal Med-

cine: the Consensus Report of the Alliance for Aca-
emic Internal Medicine Education Redesign Task
orce.32 While the nation seeks to increase the physi-
ian supply, it also must examine and implement mea-

ures that will improve physician efficiency and effec-



t
p

R

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

1162 The American Journal of Medicine, Vol 122, No 12, December 2009
iveness. Ignoring the imminent shortage of physicians
uts the nation’s health and well-being at risk.
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