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ntroduction: The Origins and Implications of
Growing Shortage of Cardiologists

. Bruce Fye, MD, MA, MACC, Conference Chair

During the past 50 years, many remarkable advances have occurred in our ability to diagnose,
treat, and prevent cardiovascular disease. This progress contributed to a dramatic decline in
cardiovascular mortality rates. Although there are many reasons to anticipate additional
advances, the rate of discovery and diffusion of new knowledge and techniques is related to
the resources devoted to cardiovascular research and practice. Many types of professionals,
including basic scientists, clinical investigators, and population scientists, contribute to this
critical effort. Cardiovascular specialists lead the huge team effort necessary to translate
discoveries and innovations into enhanced outcomes. This report focuses on whether our
nation is training enough cardiovascular specialists to accomplish these ambitious goals and
to care for the growing burden of cardiovascular disease in our aging population. (J Am Coll
Cardiol 2004;44:221–32) © 2004 by the American College of Cardiology Foundation
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here is increasing concern that the U.S. is facing a serious
hortage of cardiologists (1–3). The American College of
ardiology (ACC) Task Force on Workforce, appointed in
001, undertook a two-year process of literature review,
ypothesis generation, research design, data acquisition, and
nalysis. This intense effort included a Bethesda Conference
n October 2003, to reach consensus on the accompanying
eport. The ACC task force believes the nation is confront-
ng a growing shortage of cardiovascular specialists that will
inder access to care and undermine our vital research effort.
o further enhance patient outcomes and accelerate discovery,

he U.S. needs an adequate supply of highly trained and
roductive practitioner and academic cardiologists. These spe-
ialists deliver care, advance knowledge, and coordinate sophis-
icated teams of non-physician professionals dedicated to the
revention, diagnosis, and treatment of cardiovascular disease.
This Bethesda Conference document includes eight

orking group reports that propose several short- and
ntermediate-term strategies to help narrow the growing
emand-supply gap for cardiologists. Some recommenda-
ions are fairly easy to implement at a local practice or
nstitution level. Others will require a series of coordinated
ctions at a national level. This report concludes with a
ummary of the task force’s recommendations. We hope this
ffort will catalyze actions by academic medical centers,
egulatory organizations, federal policymakers, professional
ocieties, and others that influence the output of cardiovas-
ular specialists. This is critical because the U.S. must
roduce and maintain a cardiology workforce of sufficient
ize and sophistication to provide specialized care to a
rowing number of patients with cardiovascular disease, the
eading cause of mortality and morbidity.

This document was approved by the American College of
ardiology Foundation in March 2004. It is endorsed by

he following organizations: the American Heart Associa-
ion, the Association of Black Cardiologists, the American

ociety of Echocardiography, the American Society of fi
uclear Cardiology, the Heart Rhythm Society, the Society
or Cardiovascular Magnetic Resonance, the Society for
ardiovascular Angiography and Interventions, the Society
f Geriatric Cardiology, and the Society for Vascular
edicine and Biology.

ACKGROUND

he common wisdom at the end of the 20th century was
hat the U.S. was producing too many specialists, including
ardiologists (4–6). A decade ago the rapid growth of
or-profit managed care, with its gatekeeper model and
ther obstacles to specialty services, was transforming the
edical landscape. At the same time, the Clinton admin-

stration was promoting an ambitious plan to reform health
are delivery that emphasized primary rather than specialty
are. In that context, in 1993, the ACC sponsored the 25th
ethesda Conference on “Future Personnel Needs for
ardiovascular Health Care.” The resulting 54-page report,

ich in content and insights, addressed six areas: 1) the
nderserved; 2) academic health centers; 3) partnerships in
he delivery of cardiovascular care; 4) the relationship
etween cardiovascular specialists and generalists; 5) a
rofile of the cardiovascular specialist—trends in needs and
upply and implications for the future; and 6) pediatric
ardiology (7).

The 1993 Bethesda Conference report contained a wealth
f information and many thoughtful recommendations. It
lso lent authority to the perception that the output of
ertain types of cardiologists exceeded the nation’s needs.

hile acknowledging the difficulty of projecting demand in
n unstable political and economic environment, the report
oncluded: “The cardiovascular community should adopt
he general concept that the numbers of adult cardiology
rainees be decreased” (8). It is important to note, however,
hat this prescription applied mainly to the rapidly evolving

eld of interventional cardiology, then just 15 years old:
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The Task Force recognizes the excessive numbers of
nterventional cardiologists being trained and the need for

ore physicians trained in clinical and preventive cardiol-
gy” (9). Another section, amplifying the latter point,
dentified “an increased need for noninvasive cardiologists”
10). Meanwhile, a separate 1993 ACC member survey
ocumented demand; 50% of the respondents had tried to
ecruit a cardiologist during the prior 12 months (11).

Considering the Bethesda Conference report and other
nputs, the ACC Board of Trustees recommended, in 1994,

reduction in the number of adult cardiology training
ositions, especially interventional positions. The ACC
resident, Daniel J. Ullyot, explained, “We project that
reater penetration of managed care in health care markets,
ore emphasis on primary care and the impact of cost-

ontainment strategies on the use and development of
echnology will all tend to reduce the need for cardiovascular
pecialists” (12). Between 1994 and 1999, the number of
rst-year and total adult cardiology training positions fell by
0% and 10%, respectively. The number of trainees has
uctuated since then, but according to the latest published
ata, the number of first-year and total adult cardiology
rainees is still 11% and 13%, respectively, below 1994 levels
Table 1, Fig. 1).

As the number of cardiologists being trained declined in
esponse to pressures to rebalance the primary care/
pecialists mix, it was becoming evident that managed care’s
atekeeper model was unpopular and patients were de-
anding access to specialty care. Health policy analyst
dward Salsberg explained recently that the plan of growing
rimary care and shrinking specialty care turned out to be
unrealistic,” in part because it was “not based on the U.S.

able 1. Cardiology Training Programs and Trainees in the
.S. (1950–2002)

Year Programs
Total Trainees

(All Yrs)

950 19 37
960 72 142
972 280 1,260
980 239 1,492
990 221 2,310
994 209 2,419
995 206 2,354
996 202 2,309
997 199 2,238
998 189 2,138
999 186 2,175
000 181 2,106
001 179 2,160
002 175 2,223
003 173 2,117

ource: W.B. Fye, American Cardiology (1996). Table A9, p. 346 (to 1990), JAMA
raduate Medical Education Issue (1995–2002), and Accreditation Council for
raduate Medical Education, Accreditation Data System. Accessed June 10, 2004.
otal programs and residents reported from JAMA include programs and resident
hysicians as of August 1st for each year reported.
arketplace” (13). By 2000, there was increasing anecdotal p
vidence of strong and growing demand for cardiologists in
any parts of the country (14,15). The following year, as

resident-elect of the ACC, I appointed the present task
orce to evaluate adult cardiology’s physician workforce.

When the ACC task force steering committee first met in
arch 2002, we reviewed many articles on physician work-

orce beginning with the 1965 report of President Lyndon
ohnson’s Commission on Heart Disease, Cancer, and
troke, which concluded there was a “critical shortage” of
ardiologists (16). We also reviewed the 1981 report of the
raduate Medical Education National Advisory Commit-

ee (GMENAC), which predicted the U.S. would have 94%
ore cardiologists than needed in 1990 (17). When 1990

rrived, however, there was no surplus. The GMENAC
eport (based on a five-year effort that cost more than $5
illion) illustrates the challenge of projecting physician
orkforce, especially in a field as dynamic as cardiology,

omething the ACC task force considered as we discussed
ur charge.
The task force also reviewed the ACC’s 1993 Bethesda
onference report on workforce and considered four lists of

actors that might influence the demand for, and supply of,
ardiovascular specialists over the next decade. We decided
o focus on the short and intermediate term because
orecasting workforce needs has proved to be very difficult.
he task force concluded that several potent scientific,

ocial, and demographic “demand catalysts” would outweigh
actors (emphasized in the 1993 report) that might decrease
emand (Table 2). Active discussions among task force mem-
ers and consultants led to a strong consensus that the U.S. was
acing a serious shortage of cardiovascular specialists.

EMOGRAPHICS AND DEMAND
OR CARDIOVASCULAR SERVICES

he cardiovascular disease burden in the U.S. is great and
rowing. Despite a dramatic decline in age-adjusted heart-
elated death rates over the past two decades, Cardiovascular
isease still caused 38.5% of all deaths in the nation in 2001
18). The incidence and prevalence of cardiovascular disease
s projected to increase substantially in the future owing

igure 1. Number of total and first-year cardiology trainees in the U.S.
1994–2001). Source: American Board of Internal Medicine (www.
bim.org/Workforce/Fellgen.htm) and JAMA Graduate Medical Educa-
ion Issue (1995–2002). The year listed is the year the first-year trainee
ntered the program. Total number of residents includes resident physi-
ians on duty as of August 1 for each year reported.
rimarily to demographic and lifestyle trends in the U.S.

www.abim.org/Workforce/Fellgen.htm
www.abim.org/Workforce/Fellgen.htm


D
o
“
s
w
p
s
e
p
e

B
l
p
b
s
h
a
r
p
c
i
(

c
c
w
“
a
“
b
s
i
i
m
s

a
c
a
s
u
a
C
s
a
s
n
d
R
t
s
v
u

J
f
f
t
p
e
i
a
H
b
p
r
“
o
m
i
t
m
o
s
p

c
p
m
w
p
i
a
d
d
l
C
i
i
s
fl

T

1

2

3

4

5

6

7

8

9

223JACC Vol. 44, No. 2, 2004 Fye
July 21, 2004:221–32 Introduction
emography projects a very substantial increase in size of
ur nation’s elderly population. In addition, the current
epidemics” of obesity, type 2 diabetes, and the metabolic
yndrome will increase the incidence (19). These two factors
ill lead to a significant increase in the number of affected
ersons who will need cardiovascular care. Ironically, our
uccess in reducing the mortality rate from acute cardiac
vents such as acute myocardial infarction has increased the
opulation of patients with chronic cardiovascular disease,
specially heart failure.

The World Health Organization study of the Global
urden of Disease emphasizes that these problems are not

imited to countries with developed economies. Even if the
ublic focuses more energy on self-preservation and makes
etter choices with respect to cardiotoxic habits such as
moking or cardioprotective habits such as exercise and
ealthy diets, demographers warn that we are confronting
n expanding population of older Americans that will
equire much more cardiovascular care. These sobering
redictions support the premise that we will need a larger
ardiology workforce to provide the informed and special-
zed care that has been proven to save and enhance lives
20).

In 2000, Foot et al. (21) reported on demographics and
ardiology from 1950 to 2050. These investigators con-
luded that a shortage of cardiologists was imminent and
ould be especially problematic in the 2010s and 2020s

when the [baby] boomers reach the prime heart disease
ges and the boomer physicians are retiring.” They declared:
Now is the time to confront this challenge. . . . There will
e an opportunity during the early 2000s to develop a
trategy to attract and retain the children of the boomers
nto the profession. . . . The opportunity to attract them
nto the cardiovascular medicine profession should not be

issed.” The ACC task force agrees that our nation must
eize this opportunity.

able 2. Cardiovascular “Demand Catalysts”

) Population: An aging population with more chronic cardiac patients
living longer.

) Metabolic syndrome: The “epidemics” of obesity and type 2 diabetes
leading to more cardiovascular disease.

) Superior outcomes: Compelling evidence that heart patients have
better outcomes if they receive at least part of their care from a
cardiologist.

) Managed care decline: The decline of managed care’s gatekeeper
model that blocked access to specialists.

) Consumerism: A better informed public with growing expectations in
terms of their personal healthcare.

) Women: Increasing awareness among women that they are more
likely to die from cardiovascular disease than from cancer.

) Clinical innovation: Continuing technological and procedural
innovations and their rapid diffusion into practice.

) Screening: More widespread use of cardiovascular screening tests that
result in more referrals and procedures.

) Subspecialization: Progressive subspecialization within cardiology that
results in more “internal” referrals.
The task force also reviewed a paper by health policy h
nalyst and former medical school dean Richard Cooper and
olleagues published in Health Affairs in 2002 (22). Cooper
rgued that the U.S. was facing a serious shortage of
pecialists. His position (and the economic demand model
sed to support it) fueled the smoldering national debate
bout workforce. The invited responses published with
ooper’s study were informed and passionate. Some re-

earchers challenged his model and assumptions. Others
rgued that the solution to a shortage of specialists was to
hift more responsibilities to primary care physicians or
on-physician clinicians (something that cardiologists have
one for years). In response to Cooper’s report, Uwe
einhardt, a leading healthcare economist, acknowledged

hat mathematical models used to predict future surpluses or
hortages of physicians are problematic because “any of the
ariables in the equation can change over time, sometimes in
nforeseen ways” (23).
Reacting to Cooper’s study, health policy analyst

onathan Weiner admitted “the track record of U.S. work-
orce policy has not been stellar” and suggested that “for any
orecasting effort, it is more appropriate to question assump-
ions rather then predictions” (24). Weiner, a long-time
roponent of the specialty surplus scenario, speaks from
xperience. In 1994, he assumed that up to 65% of Amer-
cans would be receiving their care from “integrated man-
ged care networks in the near future.” By extrapolating
MO staffing ratios he predicted that in 2000 there would

e an overall national surplus of 165,000 patient care
hysicians and “the supply of specialists will outstrip the
equirement by more than 60%.” Claiming his study was
the most complete forecast to date of the expected impact
f health reform on national physician workforce require-
ents,” Weiner emphasized that his forecasts were “surpris-

ngly similar to those developed more than a decade ago by
he Graduate Medical Education National Advisory Com-
ittee (GMENAC) using an entirely different methodol-

gy” (25). We now know that the massive surpluses of
pecialists that GMENAC predicted for 1990 and Weiner
redicted for 2000 did not materialize.
In earlier publications, Cooper and associates outlined the

hallenges facing those who attempt to predict future
hysician workforce needs (26,27). The lack of an accepted
odel for workforce projections fuels the debate. Most
orkforce researchers have used one or more basic ap-
roaches to estimate future physician workforce needs
ncluding: 1) HMO staffing patterns, 2) economic demand,
nd 3) clinical need. Cooper’s model emphasizes economic
emand. But Canadian health policy analyst Morris Barer
escribed Cooper’s Health Affairs report as a “blizzard of

inguistic and conceptual confusion.” He complained that
ooper’s approach allowed him “to dispense with the

nconvenience of collecting a lot of detailed data or attempt-
ng to understand the dynamics of physician service provi-
ion.” Barer argued that “physicians have considerable in-
uence over both what services they provide and the other

ealth care services ‘demanded’ by patients” (28).
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Cardiologists do influence the diagnostic and therapeutic
are of patients in important ways. They have a professional
bligation to help their patients navigate the complex and
ver-growing maze of tests, procedures, and treatments.
uring the 1990s, some managed care organizations

dopted proprietary guidelines that restricted access to
pecialty care and reduced a doctor’s ability to make clinical
ecisions (29). Meanwhile, in an attempt to rationalize
ather than ration cardiovascular care, the ACC and AHA
ccelerated their production of evidence-based clinical prac-
ice guidelines. Today, patients, physicians, payers, and
olicymakers benefit from these and other products of
ardiology’s sophisticated “trial-guideline-education pro-
ess” (30).

Cooper’s argument that the U.S. should produce more
pecialists reflects, in part, the pragmatic observation that
here is little public or political support for restricting access
o specialty care, despite concerns about healthcare costs
31). Referrals from primary care to specialists rose from
7.8% in 1997 to 25.5% in 2001, whereas the proportion of
rimary care physicians reporting problems arranging spe-
ialty referrals increased from 4.8% to 7.2% between 1997
nd 2001. The waiting time to see a specialist also increased
rom 6.6 days or more in 1997 to 8.1 days or more in 2001
32).

Returning to Cooper’s 2002 study, it is understandable
hat there is tension around the issues he raised. Kevin
rumbach, an academic family physician and policy analyst,

esponded, “Reading the paper by Richard Cooper and
olleagues is like watching a television commercial for a
port-utility vehicle (SUV). ‘Buy more physicians’ is the
arketing pitch—and not just any physician, but the

our-by-four (as in four years of medical school plus four or
ore years of residency training), gas-guzzling specialist
odel that creates an irresistible buying frenzy among
merican consumers eager to spend their discretionary

ncome.” Grumbach continued, “The ‘Americans have a
ight to buy more specialists’ view also raises the question of
hether people are actually buying anything of benefit” (33).
The question of whether specialists—and here we are

onsidering cardiologists—add value is not only relevant but
s critical as our nation confronts the growing burden of
ardiovascular disease in the context of finite resources. The
CC task force agrees that cardiovascular specialists, like all
ther healthcare providers, must consider the cost-
ffectiveness and cost consequences of their recommenda-
ions and actions. In recent years, many studies found that
utcomes are enhanced significantly when patients with
ardiac problems receive at least part of their care from a
ardiologist (34–40). For example, a study sponsored by the
merican Board of Internal Medicine (ABIM) reviewed the

are of all patients with acute myocardial infarction admit-
ed to Pennsylvania hospitals in 1993. The investigators
oncluded: “If cardiologists had treated all of the study’s

pproximately 30,000 patients, we estimate that 802 fewer l
n-hospital deaths could be expected when compared with
reatment of all patients by primary care doctors” (41).

Several specialties have expressed concern recently about
he adequacy of their workforces in the face of an aging
merican population. Angus et al. (42) concluded that “a

hortfall in pulmonologist time will . . . occur before 2007”
nd this shortfall is projected to “increase to 35% by 2020
nd 46% by 2030.” Similarly, Rizza et al. (43) warned that
the number of endocrinologists entering the workforce will
ot be sufficient to meet future demand” and recommended
actions designed to increase the number of endocrinolo-
ists in practice in the years ahead.” Addressing nephrology,
ogue et al. (44) declared, “Action on several fronts is

equired to combat the predicted shortfall in full-time
ephrologists.” Similar concerns have been raised about
nesthesia (45), general surgery (46), and geriatrics (47).

Reflecting on two decades of workforce debate and
eacting to Cooper’s article, three officers of the Association
f American Medical Colleges (AAMC) stated recently
hat “all available market indicators, limited as they are,
uggest that a shortage of physicians, particularly of specialty
hysicians, may well exist in some regions of the country.
he conclusion seems inescapable that the projections of
versupply made in 1980 by GMENAC and those made in
he early 1990s using HMO staffing patterns were seriously
n error” (48). In October 2003, the Council on Graduate

edical Education (COGME) reversed its long-standing
rediction of a surplus and now predicts a shortage of
5,000 physicians by 2020. In its report, COGME advo-
ated for a 15% increase in medical school graduates to help
ddress the shortfall they predict will develop between now
nd 2020 (Fig. 2). In addition, the report called for a change
n the distribution of residency positions between primary
are and specialties to better reflect market demand (49).

A recent survey of medical school deans and state medical
ociety executives found that the majority of those surveyed
erceive a current shortage of physicians in numerous
pecialties and subspecialties, including cardiology (50).
urthermore, the American Medical Association (AMA)
dopted a new policy statement in 2003 that physician
hortages do exist in some areas of the country, as well as in
ome specialties (51). Massachusetts, with several academic
edical centers that train thousands of specialists annually,

s already “experiencing a critical physician shortage” in five
pecialties, including cardiology, according to a recent study
hat also revealed that “physicians have been forced to react
o these labor market shortages by increasing work hours
48%), adjusting professional staffing (37%), and altering
he services they provide (31%) (52).

The current shortage of specialists documented by various
urveys and reports is almost certain to get worse over the
ext several of decades. Internal analysis of workforce trends
nd disease prevalence by the ACC indicate that the
emand among patients most likely to benefit from a
ardiologist’s care will require significant increases in patient

oads by all cardiovascular specialists if nothing is done to
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ddress the current and predicted shortages (Fig. 3). Indeed,
CC member survey data reveal that cardiologists have

lready used a variety of approaches to respond to increased
atient loads (Table 3).

CC SURVEY OF THE MARKET FOR CARDIOLOGISTS

ennberg et al. (53) estimated that in 1996 there was an
verage of 6.3 cardiologists per 100,000 U.S. residents, but
he numerator varied from 2.7 to 11.3 across “hospital
eferral regions.” The age-adjusted (population and physi-
ian workforce) supply of cardiologists is predicted to
emain relatively constant until 2005, after which increases
n the elderly population will result in a decrease in the
djusted supply of cardiologists to approximately 5.0 per
00,000 by 2020. This trend is expected to continue
hrough 2040 as the baby boom generation ages.

Many factors determine the market for cardiologists in
pecific locations, and there is no central mechanism to
nfluence their distribution (54). Today, there are jobs for
ractitioner and academic cardiologists in most regions of
he U.S. About 40% of the nation’s hospitals with 100 or
ore beds are seeking cardiologists, and about one-half of

hese institutions believe it is “very hard” to recruit them
55). The ACC Practice Opportunity Line, a Web-based

igure 2. Projected physician supply, demand, and need in 2020. Source:
resentation to the Council on Graduate Medical Education, Center for H
t Albany, September 2003.

igure 3. Estimated population 65 years old and older with cardiovascular
isease per cardiologist (1980–2050). Source: ACC Workforce Analysis,

nternal Task Force on Workforce Report, 2003. S
ob database, included 638 listings in February 2004 (56).
he number of journal ads for cardiologists has increased
ramatically in the past five years. Several practices are
rying to recruit more than one doctor. A dramatic example
s a 2002 advertisement indicating that the Ochsner Heart
nd Vascular Institute in New Orleans, a group of 27
hysicians, was seeking 13 additional specialists in electro-
hysiology (2), echocardiography (1), non-interventional
ardiology (4), interventional cardiology (2), vascular med-
cine (2) and heart failure and transplantation (2) (57).

Seeking more data, the ACC task force developed four

Report–Physician Workforce Policy Guidelines for the U.S. 2000–2020.
orkforce Studies. School of Public Health, State University of New York

able 3. Change in the Day-to-Day Operation of ACC
embers’ Practices in Response to Patient Load/Effort to be
ore Efficient

%

umber of patients seen
Increased 58
Stayed the same 33
Decreased over the past 3 years 9

esponse to patient load
Hired non-MD personnel 57
Allowed non-MDs to take on more patient responsibilities 38
Hired more clerical help 30
Increased use of patient self-management (e.g., Internet,

printed material)
10

Employed innovative strategies to recruit cardiologists 2
Contracted with locum tenens firm 2

olunteered other actions
Longer hours/more time in office 28
Used electronic systems for scheduling/medical records 12
Increased staff 12
Added more work for existing staff 8
Use outside providers 7
Improved efficiency 7
Spent less time with patients 7
Draft
ealth W
ource: ACC Membership Survey, 2002.
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uestionnaires to assess the job market for cardiologists. A
ve-year time frame was chosen because long-term work-
orce predictions are notoriously inaccurate, and many ACC
embers, looking for help to manage their growing work-

oads, encouraged us to focus on the short-term. During the
ummer of 2002 surveys were sent to: 1) senior cardiology
rainees, 2) cardiology training program directors, 3) re-
ruiting firms, and 4) a sample of domestic ACC mem-
ers. The responses revealed a high degree of concor-
ance among the four groups with respect to perceptions
f the current and projected five-year markets for cardi-
logists (58).

igure 4. Assessment of current job market for cardiology senior fellows.
igure 5. Ease or difficulty in recruiting qualified cardiologists (current vs. 1997
The ACC survey revealed that:

. The supply of qualified candidates for existing cardiology
training slots is adequate.

. Training directors find it very easy (66%) or somewhat
easy (29%) to fill their first-year cardiology training slots.

. Recruiters believe the job market for trainees is excellent
and has improved significantly in the past five years (Fig. 4).

. Recruiters find it very difficult (76%) or somewhat
difficult (21%) to fill cardiology positions (Fig. 5).

. 83% of training program directors believe job opportu-
nities for their senior cardiology fellows are excellent.

e: ACC Cardiology Workforce Study 2002.
). Source: ACC Cardiology Workforce Study, 2002.
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. 77% of training program directors would expand their
first-year slots by an average of 1.8 positions if funds
were available to support these additional positions.

. Senior trainees who had accepted positions were ex-
tremely satisfied (28%), very satisfied (42%), or some-
what satisfied (28%) with the opportunity. Only 2% were
“not satisfied.” The majority of their training directors
agreed that job opportunities for them were excellent.

. Senior trainees ranked “ultimate income potential” 8th
among 18 factors that might influence their job search
(see Working Group 7, Fig. 2 for more detail).

NTERNATIONAL MEDICAL GRADUATES

here is a long-term trend that fewer U.S.-trained medical
tudents are becoming cardiologists. In 1970, 18% of
ardiologists in the U.S. were international medical gradu-
tes (IMGs) (59). Between 1996 and 2002, the percentage
f trainees in cardiology programs who were IMGs averaged
bout 40% (Table 4) (60). Not surprisingly, a similar trend
as occurred in internal medicine residencies (61). For
ecades, IMGs have filled the gap between the number of
.S. medical graduates and first-year residency positions

23,62). But IMGs seeking U.S. training now face higher
xpectations with regard to clinical skills and language
roficiency. They also face more restrictive immigration
olicies after the September 11 terrorist attacks (63). The
teady supply of talented IMGs that the U.S. has depended
n for decades to meet the demand for physicians is
hreatened by our nation’s understandable concern about
errorism and the resulting new policies and procedures
esigned to reduce the threat. In this challenging context,
here is renewed interest in expanding the capacity of U.S.
edical schools to better align our nation’s production of,

nd demand for, physicians (64,65).

OMEN AND UNDERREPRESENTED MINORITIES

n contrast to the large number of IMGs entering cardiol-
gy, AAMC data reveal that African-Americans, Hispan-
cs, and female graduates of U.S. medical schools are
ignificantly underrepresented in cardiology training pro-

able 4. Trends in International Medical Graduate Cardiology
rainees

Year

International Medical Graduate (% of All Trainees)

General
Cardiology

Trainees (%)

Clinical Cardiac
Electrophysiology

(%)

Interventional
Cardiology

(%)

996 36.6% 18.5% NA
997 40.0% 33.7% NA
998 42.0% 44.6% NA
999 41.2% 48.4% 39.7%
000 38.6% 37.2% 55.8%
001 36.7% 43.0% 49.1%
002 32.9% 41.7% 42.1%

ource: Graduate Medical Education Issue, JAMA (1997–2003).
rams compared with the general population (66). The issue a
f underrepresented minorities in cardiology reflects a larger
ocial phenomenon that is not unique to specialty medicine.
ohen et al. (67) concluded recently that, “the long-term

olution to achieving adequate diversity in the health pro-
essions depends upon fundamental reforms of our country’s
re-college education system.” This observation does not

ustify inaction. The report of Working Group 3 includes
everal suggestions to help cardiology attract more under-
epresented minorities. The task force also reaffirms the
ecommendations of the 25th Bethesda Conference with
espect to providing care to underserved populations (68).

The dynamics of women choosing (or rather not choos-
ng) careers in cardiology are different from the problem of
ttracting underrepresented minorities (69). In 2003, 49.7%
f the new entrants to U.S. medical schools were female
70). Importantly, the percentage of female graduates has
ore than tripled in the past 30 years (71). The ACC task

orce is concerned that too few women choose cardiology as
career. The report of Working Group 2 contains a number
f concepts we must embrace actively and actions we must
ake immediately if we hope to compete with other special-
ies for this growing pool of potential cardiologists.

One challenge we must confront if we hope to recruit
ore women to our specialty is cardiology’s “macho” image.
his is also an issue with male U.S. medical graduates.
eflecting larger social trends, medical graduates are mak-

ng career choices based partly on perceptions of which
pecialties are more “family-friendly” or offer a more “con-
rollable lifestyle” (72). Cardiology is perceived as very
emanding in terms of hours worked and intensity. This
mpression is supported by AMA data showing that cardi-
logists report more hours of practice per week (60 h) than
ny other physician category (73). Cardiologists’ workloads
n some contexts have risen to levels that are not sustainable
r desirable from a personal or a quality perspective. Today,
.S. trained medical students are very aware of the issue of
ork hours owing to recent American Council for Graduate
edical Education (ACGME) mandates (74,75). They

lso have access to published survey results that compare
areer satisfaction across specialties (76).

Many young doctors and physicians-in-training indicate
hat they hope to have a better balance between their
rofessional and private lives than they perceive many
ractitioners do today (77). In a recent paper on dissatis-
action with medical practice, Zuger noted that, “. . . all
medical] students are now exposed to the breakneck
ace, payment dilemmas, and paperwork of outpatient
edicine. . . . The key to restoring a sense of contentment

o the medical profession may lie in the hands of educators
ho encourage students to have more accurate expectations
f a medical career than did the generations trained during
he tumultuous past 50 years” (78). The inescapable con-
lusion is that patients’ access to physicians will be affected
y changing societal attitudes and professional expectations.
f cardiology hopes to attract more U.S. medical gradu-

tes—especially women—we must respect this new social
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eality that demands a better balance between personal and
rofessional time during training and throughout one’s
areer. Changing societal work expectations will result in
ore cardiologists choosing to work part-time at certain

tages of their careers. As Working Group 2 explains, we
ust encourage innovations such as job sharing, creative

cheduling, and decreased “on-call” responsibilities so as to
rovide a more flexible and welcoming environment if we
ope to compete with other specialties already perceived to
ffer these benefits. We must also expose potential cardio-
ascular specialists to the broad spectrum of activities that
ardiologists undertake to prove that “family friendly” alter-
atives already exist within our specialty in many contexts.

NTERVENTIONAL CARDIOLOGISTS

ercutaneous transluminal coronary angioplasty (PTCA),
nvented by Andreas Grüntzig in 1977, changed cardiology
n many profound ways (79). Within five years this inno-
ative balloon-tipped catheter procedure designed to open
arrowed or blocked coronary arteries had diffused to
irtually every U.S. hospital with an open-heart surgery
rogram. Between 1979 and 1985 the number of PTCAs
erformed in the U.S. skyrocketed from 2,000 to 82,000
80). It is important to understand that this explosive
rowth of PTCA did not result from the gradual infusion
nto practice of new cardiologists who had completed formal
2-month interventional fellowships. Rather, it reflected the
act that during the early and mid-1980s, many of the
ation’s thousands of invasive cardiologists transformed
hemselves into interventionalists by attending brief dem-
nstration courses or by being mentored by a local colleague
ho had already done so. In 1997, more than 6,534
hysicians at 1,003 hospitals billed Medicare for percutane-
us coronary interventions (PCIs) (81).
Based in part on concerns about the potential for subop-

imal outcomes of PCIs performed by low-volume opera-
ors, the ACC’s 1994 workforce statement encouraged a
eduction in the number of interventional cardiologists
rained. The Society for Cardiac Angiography and Inter-
entions took a similar position (82). Meanwhile, during the
990s, interventional training became much more rigorous
83,84). Today, many of the early first generation interven-
ionalists have retired or stopped performing PCI. This
rend will continue, and within a decade most of the
nterventionalists active before 1985 will no longer perform
CI. Meanwhile, procedural volumes continue to grow:
47,000 patients had a PCI procedure in 2000, a 260%
ncrease since 1987 (18).

The ABIM introduced an examination for added quali-
cation certification in interventional cardiology in 1999.
nderstandably, the number of cardiologists taking this test
eclined dramatically after the first year (Table 5). The
equirements for admission to the exam became more
tringent recently with the elimination of the so-called

ractice pathway after the 2003 exam. In a few years the e
umber of candidates taking the test should reach a steady
tate that reflects the number completing ACGME-
ccredited interventional fellowships. As of March 2004,
here were 114 ACGME-accredited programs in interven-
ional cardiology and 229 positions were filled (85). Given
oday’s strict program accreditation criteria and training
equirements, the number of trainees passing the ABIM
xam will likely fall from the 2003 number of first-time test
akers (630) to fewer than 300 per year unless more
ositions are approved and funded.
The demand for interventionalists continues to be stim-

lated by a series of procedural innovations, technological
dvances, and clinical trial results (86). For example, the
roven benefit of PCI over thrombolytic therapy for acute
yocardial infarction has led some to recommend that the

rocedure be offered in many more community hospitals
including those without open heart surgery programs) (87).
thers have argued that a more efficient system of regional

are be developed (88). If either approach were imple-
ented fully, it would influence the demand for interven-

ional cardiologists. Formal regionalization of specialized
are has been advocated for decades, but market and other
ocial forces have restricted the adoption of this model to a
ew fields such as trauma (89).

Clinical cardiac electrophysiology (EP) evolved much
ore gradually than PTCA. The introduction into practice

f the implantable pacemaker (1960), the implantable defi-
rillator (1980), and catheter ablation (1982) catalyzed EP,
ut the market for these procedures was much smaller than
or PTCA (90). The demand for electrophysiologists has
ncreased recently, however, as clinical trial results and
overnment reimbursement decisions greatly expanded the
otential market for implantable devices (91,92). Like
nterventional cardiology, the current output of electro-
hysiologists is unlikely to meet this growing demand
Table 6).

able 6. The ABIM Examination for an Added Qualification
ertificate in Clinical Electrophysiology

1999 2000 2001 2002 2003 Total

irst-time test takers 69 69 64 89 88 379
irst-time test takers certified 45 47 49 69 78 288
otal test takers certified 67 77 75 90 102 411

ource: American Board of Internal Medicine, www.abim.org/subspec/

able 5. The ABIM Examination for an Added Qualification
ertificate in Interventional Cardiology

1999 2000 2001 2002 2003 Total

irst-time test takers 2,526 871 551 570 630 5,148
irst-time test takers certified 2,108 627 388 359 473 3,955
otal test takers certified 2,108 753 521 489 636 4,507

ource: American Board of Internal Medicine, www.abim.org/subspec/examdata.
tm. Accessed January 31, 2004.
xamdata.htm. Accessed January 31, 2004.
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EAM CARE FOR PATIENTS
ITH CARDIOVASCULAR DISEASE

onsidering the great and growing burden of cardiovascular
isease in our aging population, it is important to distribute
he work of preventing, diagnosing, and treating cardiovas-
ular disease rationally. Berry et al. (93) articulated a
ragmatic approach to help address the growing supply-
emand mismatch that confronts several specialties and
opulations of patients: “Specialist physicians should do less
f what generalist physicians can do, generalist physicians
hould do less of what non-physician providers can do, and
on-physician providers should do less of what non-clinical
taff can do. Each caregiver also should do less of what
ppropriately instructed patients and families can do for
hemselves.” For this logical algorithm to succeed, however,
ach person in the continuum of care must be well trained,
ell informed, and have prompt access to professionals with
ore specialized knowledge and experience (94).
The ACC has consistently encouraged active collabora-

ion among primary physicians and cardiologists in the care
f patients with cardiovascular disease (95,96). Table 3
hows that ACC members are utilizing a team approach to
espond to workforce demands. Although individual cardi-
logists may choose to provide some primary care services to
heir patients for various reasons, this practice continues to
ecrease in cardiology and other medical subspecialties (97).
he ACC workforce survey revealed that current trainees
ant to practice cardiovascular medicine. They do not want

o function as the primary care physician for patients with
eart disease. In fact, senior trainees ranked the ability to
ractice pure cardiology as one of the most important
actors they considered when choosing a job; this was
eemed more important than starting income, ultimate

ncome potential, frequency of being “on call,” or vacation
ime.

Despite widespread agreement that general clinical car-
iologists play a vital role in cardiovascular care, the survey
hows that trainees continue to gravitate to procedural
ardiology: 75% of respondents wanted to devote 50% or
ore of their effort to a cardiology subspecialty. Only 13%
anted to practice “mainly general cardiology,” and only 3%
anted to practice 100% general cardiology. Data from the
BIM certification exams support this notion. Recently

rained cardiologists want credentials to document their
dditional subspecialty training and experience. This re-
ects, in part, a trend that more hospitals and third-party
ayers are requiring formal recognition (by a specialty board
r other certifying body) before they grant a physician
pecific privileges or reimburse him or her for performing
pecific procedures. In 2003 there were 710 first-time test
akers for the general cardiovascular disease exam. The same
ear there were 630 first-time interventional test takers and
8 first-time EP test takers (98). Admittedly, the large

umber who took the interventional exam recently reflects c
he elimination of the popular “practice pathway” after
003.
Confronted with chronic workload-workforce mis-
atches, many private and academic cardiology practices

ave hired non-physician clinicians (e.g., nurse clinicians,
linical nurse practitioners, and physician assistants) to
omplement the care provided by cardiologists. In recent
ears both the number and the types of non-physician
linicians employed by doctors, clinics, and hospitals have
ncreased dramatically (99). Many U.S. cardiologists already
epend on these specialized healthcare professionals to help
hem document histories, perform tests and procedures,
rovide follow-up, and educate patients.
Team care—and many different models have been in-

ented to address specific local needs—can enhance effi-
iency, increase patient satisfaction, improve physician mo-
ale, and lead to better outcomes (100). The ACC task force
upports models of cardiologist-led teams of non-physician
linicians to help provide care to an expanding population of
atients with known or suspected cardiovascular disease.
eflecting this philosophy, the ACC Board of Trustees

pproved a new membership category in 2003, the “Cardiac
are Associate.” The board’s historic action acknowledged

he vital importance of the team concept as part of a strategy
o improve access to high quality cardiovascular care. The
iggest obstacle to expanding this team care model is that
here is also a growing shortage of nurses (101–104).

NCREASING THE PRODUCTION OF CARDIOLOGISTS

he most obvious solution to the shortage of cardiologists is
o increase the number trained. This will be difficult,
owever, because the output is strictly controlled by the
CGME and most academic medical centers are stressed
nancially. Moreover, the 1997 Balanced Budget Act froze
he number of postgraduate medical education positions
unded by Medicare to the number then in place. “This
olicy has effectively halted growth in residency positions,”
ccording to Kevin Grumbach, “since almost no hospitals
nd training programs have indicated a willingness to
ncrease positions without receiving more Medicare GME
ollars” (105,106).
Despite an adequate supply of qualified candidates (many

f whom are IMGs), a significant number of unfilled
raining positions exist, especially in general cardiology and
lectrophysiology (Table 7). The ACC task force surveyed

able 7. ACGME-Accredited Cardiology Training Programs
nd Total Trainees (2003–2004)

General
Cardiology Electrophysiology Interventional

pproved programs 173 78 114
pproved positions 2288 173 269
illed positions 2117 120 229

ource: Accreditation Council for Graduate Medical Education, Accreditation Data
ystem. Accessed March 31, 2004.
ardiology training program directors to better understand
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his finding. Of the factors that might contribute to unfilled
ositions (e.g, inadequate funding, faculty support, or clin-
cal material), inadequate funding was cited most often.

orking Group 1 identified several innovative approaches
o help fund more training positions. One model, already
sed in a few locations, is that a private practice subsidizes
n individual’s cardiology and/or cardiology subspecialty
raining with the requirement that he or she join that group
t the completion of their fellowship.

Considering the evident need to increase our nation’s
ardiology workforce (especially general clinical cardiolo-
ists) and to attract more U.S. medical graduates (especially
omen) to the specialty, the ACC task force concluded that

he time and specific steps required to become a board-
ertified cardiovascular specialist should be reevaluated. The
ery long and highly structured course of postgraduate
pecialty and subspecialty training that evolved during the
econd half of the 20th century reflects the extraordinary
xplosion of knowledge, technology, and techniques that de-
ne our discipline (79). The training requirements mandated
y the ACGME and ABIM are aligned and reflect, in large
art, expectations developed by cardiology representatives re-
ponsible for a series of “Core Cardiology Training in Adult
ardiovascular Medicine” (COCATS) documents (107).
Today, a U.S. medical graduate whose career goal is to

ecome a board-certified cardiologist must first complete a
hree-year general internal medicine residency and pass the
BIM general internal medicine exam (in addition to

ompleting an ACGME-accredited cardiology fellowship).
ome, perhaps many, outstanding medical students and
esidents choose not to become cardiologists because they
o not want to delay the start of their “goal” specialty
raining three years after medical school graduation. Faced
ith a similar situation (and a critical shortage of applicants

or their residency programs), the American Board of
horacic Surgery recently made preliminary certification by

he American Board of Surgery optional (108,109). Com-
elling reasons exist for cardiovascular specialists to learn a
ertain “core” of knowledge of general internal medicine,
ut the career path to cardiology must be cleared of
nnecessary obstacles. Some ACGME and ABIM require-
ents implemented in recent decades do not reflect the

ealities of contemporary cardiology practice or the needs of
he public. For example, all candidates for the ABIM general
nternal medicine examination (an obligatory stop on the career
ath to becoming a board-certified cardiologist) must docu-
ent proficiency in paracentesis, arthrocentesis, and lumbar

uncture, procedures totally irrelevant to cardiologists.
The growing cardiologist shortage and the steady shift to

ure specialty practice (rather than a blend of cardiology and
nternal medicine, common a generation ago) provides the
BIM with an opportunity to invent a 21st century version
f the “short-track” approach ABIM experimented with in
he 1970s. Working together, the ABIM, ACGME, CO-
ATS, and ACC should invent a combined five-year

rogram (e.g., two years of core internal medicine, one year
f cardiovascular medicine, and two years of clinical cardi-
logy). Depending on the trainee’s career goals, the final
hree years of training could be customized and extended if
e or she wants to become an interventionalist or an
lectrophysiologist. The report of WG 8 includes recom-
endations that would provide more training and certifica-

ion options, alternatives that reflect the contemporary
eeds of our patients and profession (110). As pragmatic
ew training paradigms are developed and piloted, we
hould also make a greater effort to retain experienced
ardiologists contemplating retirement (111).

CADEMIC PROGRAMS

ur nation’s academic medical centers, vital factories of new
nowledge and physicians, face several significant obstacles
s they consider whether and how to increase their output of
ardiovascular specialists. Academic cardiologists share
ractitioner cardiologists’ concerns about the twin chal-

enges of increasing workload and decreasing reimburse-
ent. Hill and Kerber warn, “These issues threaten to

eopardize an entire generation of cardiovascular practitio-
ers and investigators and may adversely affect American
reeminence in cardiovascular medicine” (112). This prob-

ematic situation was exacerbated by the recent ACGME
andate regarding the 80-h workweek limit for trainees.
Today, academic cardiologists are under growing pressure

o generate income from clinical activities for their finan-
ially challenged institutions. As academics see their “pro-
ected” time for research decrease and their clinical duties
ncrease, more will choose to enter private practice (113). If
e hope to maintain the momentum of discovery, with its
romise to reduce the cardiovascular disease burden, the
.S. must continue to invest heavily in academic medical

enters and cardiovascular research. Basic research and
linical investigation are vital if we hope to eliminate
therosclerotic cardiovascular disease and its many deadly
omplications. Until then, we must produce more well-
rained cardiologists who will devote themselves to preven-
ion, early and accurate diagnosis, and cost-effective treat-
ent. This Bethesda Conference report includes many

pecific recommendations to help achieve this important
oal with its profound implications for the cardiovascular
ealth of our nation and the world.
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BJECTIVE/SCOPE

orking Group 1 was asked to evaluate ways to increase the
umber of cardiologists trained annually in the U.S. The
orking group considered several factors that influence the
roduction of new cardiovascular specialists and evaluated
arious ways to increase the number of cardiology trainees.
hroughout, we emphasized solutions that would increase

he output of new cardiologists while preserving the high
tandards of U.S. training programs. We also considered
ow senior cardiologists might be encouraged to delay
etirement, especially early retirement.

As discussed in the introduction to this Bethesda Con-
erence report, compelling evidence points to a growing
hortage of cardiovascular specialists to care for our aging
.S. population. This conclusion, reached by the partici-
ants in the Bethesda Conference, is very significant be-
ause before we encourage cardiology training programs to
onsider increasing the number of fellows they produce, we
ad to demonstrate significant unmet demand now and in
he future for cardiovascular specialists. This is important,
ecause just a decade ago cardiology division and training
rogram directors, like everyone interested in health care
elivery, were told the U.S. was producing too many
pecialists.

Most cardiology training program directors are acutely
ware of the strong and growing demand for cardiologists
ecause they receive inquiries from practitioner cardiologists
nd recruiting firms regularly. Moreover, the ACC Cardi-
logy Workforce Study 2002 (hereafter the ACC workforce
urvey) demonstrated that cardiology training program di-
ectors perceived a dramatic increase in demand for their
raduating fellows since 1997. In the ACC workforce
urvey 83% of program directors believed cardiology job
pportunities for trainees were excellent whereas only 36%
elieved this was true in 1997 (Fig. 1) (1).
As we consider ways to increase the number of cardiology

rainees, one important issue is whether the applicant pool
s of sufficient size and quality to support adding more
ellowship positions. The ACC workforce survey provides
vidence that this is the case. Of the training directors, 61%
elieved they had many more qualified applicants than ap-

roved positions. This is in contrast to the situation in thoracic e
urgery, where the ratio of applicants to available training slots
s almost 1 to 1 (2). When cardiology training program
irectors were asked how many additional fellows their insti-
ution could train annually (assuming adequate staff and other
esources and Accreditation Council for Graduate Medical
ducation [ACGME]-approval), 77% of them thought they

ould add an average of 1.8 first-year positions.
If each of the nation’s 173 cardiology training programs

ncreased their first-year positions by 1.8 trainees, this could
heoretically result in an additional 311 cardiologists com-
leting training annually. This represents a 44% increase
ver the current output of approximately 706 cardiologists
ach year. This scenario is very unlikely, however, because a
omplex series of decisions would be required at the local
nstitutional and federal levels to operationalize such an
mbitious growth plan. The two major rate-limiting steps for
any institutions are 1) obtaining approval from the ACGME

o increase the number of cardiology training positions and 2)
nding funds to support additional positions.
The ACGME is a private professional organization that

ccredits approximately 7,800 residency training programs
n 110 specialty and subspecialty fields of medicine. The
ccreditation process is carried out by ACGME’s 27 Resi-
ency Review Committees (RRC). These committees write
he ACGME specialty-specific requirements and periodi-
ally review each program to assure its compliance with their
tandards. The Internal Medicine RRC is responsible both
or general internal medicine residencies and for all internal
edicine subspecialties, including cardiovascular disease.
he Internal Medicine RRC includes five representatives

ach from the American Board of Internal Medicine
ABIM), the American College of Physicians (ACP), and
he Committee on Medical Education of the American

edical Association. In addition, the Internal Medicine
RC includes one resident physician representative.
The RRC, as part of the accreditation process, must

pprove the number of training positions for each program.
ts decisions are not influenced directly by perceived work-
orce shortages or surpluses. The number of approved
raining positions is determined by a program’s educational
esources (e.g., number of patients, procedural volumes, and
aculty commitment). Many cardiology programs have the

ducational resources to accommodate more trainees. Be-
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ore an application to expand the number of cardiology
rainees can be forwarded to the RRC, however, it must be
pproved by the training director of the parent internal
edicine residency program. It is also important to have the

upport from the chair of the internal medicine department.
nfortunately, even with RRC approval, many institutions
o not have the funds to expand their cardiology training
rograms.
Fellowship funding is one of the most important factors

hat will determine how many more trainees can be accom-
odated in our nation’s cardiology fellowship programs.
or several decades graduate medical education (GME) in

he U.S. has been funded mainly by two types of govern-
ent payments made to teaching hospitals as part of the
edicare reimbursement system. These federal funds help

upport the training of internal medicine residents, cardiol-
gy fellows, and trainees in other approved medical and
urgical specialties and subspecialties. They consist of direct
edical education (DME) payments and indirect graduate
edical education (IME) payments.
The DME payments are provided to help cover the direct

osts of post-medical school education and training of physi-
ians, such as salaries, benefits, supervisory faculty, and hospital
verhead expenses related directly to the training program. The
ME payments are meant to compensate teaching hospitals for
osts they incur as a result of their training programs. This
cknowledges that teaching hospitals are often referral centers
r inner-city institutions that provide care to patients with
omplicated health conditions or who are poor and uninsured.
lthough Medicare DME and IME payments to teaching
ospitals represent the major source of training program
unding, states also provide funds through Medicaid reim-

igure 1. Job opportunities for senior fellows now, five years ago (1997), an
002.
ursement or other mechanisms. o
According to the Council on Graduate Medical Educa-
ion (COGME) Medicare spent $6.8 billion for GME in
997, the year that Congress passed the Balanced Budget
ct (BBA) of 1997. This law restricted the growth of GME

including internal medicine residencies and cardiology train-
ng programs). The BBA also placed a cap on the number of
esidents enrolled in hospital programs and reduced payment
djustment factors for IME. Meanwhile, it is important to
ote that the payments for clinical fellows (such as cardiology
rainees) are only one-half that of an internal medicine resi-
ent. The average cost per cardiology trainee is in the range of
70,000 to $100,000 per year (3). It has been estimated that
dditional indirect costs related to increased overhead
osts incurred as the result of a training program can
ncrease the total cost per fellow to nearly $180,000 (4).
lthough some positive changes in the IME payment

ystem have occurred since the BBA of 1997, there
ppears to be little support for increasing overall Medi-
are expenditures for GME significantly. A sustained
dvocacy effort will be necessary to accomplish this goal.

CADEMIC WORK LOAD

ne of the factors driving the demand for additional
ractitioner cardiologists in the U.S. is the increasing
olume and complexity of care provided by cardiovascular
pecialists in private practice. Academic cardiologists, the
ndividuals most responsible for training cardiology fellows,
re also working harder providing more clinical care in most
eaching institutions (5). This situation (which can compete
ith the academic mission of education and research) was

urther aggravated when strict ACGME work hour and

he future (training directors). Source: ACC Cardiology Workforce Study,
d in t
n-call guidelines for residents and fellows were implemented



o
c
a
a
b
v
a
r
w
d
n
n
f
W

c
i
q
2
j
t
w
t
c
r
T
s
t

a
o
i
c
c
r
c
c
T
i
t
a
s
i
d
a
t

F
C

T
n
C
t
i
c

d
G
m
i
p
c
s
a
p
t

s
t
c
i
m
i
c
m
(
n
i

f
a
a
i
l
s
m
p
i
b
f
s

a
t
i
s
s
t
f
f
o
z
s
e
s
s
p
t
c
o

235JACC Vol. 44, No. 2, 2004 Baughman et al.
July 21, 2004:233–7 Working Group 1: How to Increase the Output of Cardiologists
n July 1, 2003. Ironically, these new rules shifted additional
linical responsibilities to cardiology full-time faculty members
t a time most of their institutions are prohibited from hiring
dditional internal medicine residents or cardiology trainees
ecause of the ACGME–RRC caps on training positions. The
arious philosophical and pragmatic arguments that have been
dvanced in support of and against these rigid work hour
estrictions are beyond the scope of this document. The 80-h
orkweek and related regulations may encourage some aca-
emic cardiology divisions to ask their institutions to hire more
on-physician clinicians (e.g., nurse clinicians, nurse practitio-
ers, and physician assistants) to help blunt the impact on the
ull-time faculty. Team care in cardiology is the focus of

orking Group 5 and will not be discussed here.
As cardiology workloads increase, care becomes more

omplex, and the workforce does not grow to meet demand,
t is important to remain focused on three factors: 1) the
uality of care provided to patients with cardiovascular disease,
) the quality of education provided to the trainees who will

oin the ranks of academic and practitioner cardiologists upon
he completion of their fellowships, and 3) the importance of
ork–life balance for trainees and cardiologists throughout

heir careers. Moreover, as modifications of the traditional
ardiology training program are considered, the trainees’ expe-
ience must focus on education and the Core Cardiology
raining Symposium (COCATS) curriculum rather than the

ervice needs of the hospital, faculty or practice plan to which
he training program is attached (6,7).

As each of America’s academic medical centers discusses
nd decides how to respond to the growing national shortage
f cardiovascular specialists, they will surely consider the
mpact their decisions may have on their own institution’s
ardiology programs. It is important to recognize that one
omponent of the financial health of teaching institutions
elates to their ability to compete in the marketplace for
ardiology patients and procedures. For decades academic
ardiology programs have, in fact, trained their competition.
his is one of the ironies of the academic mission of teaching

nstitutions. Another way to look at this dilemma, however, is
o see it as an opportunity for enhanced cooperation between
cademic medical centers and private physicians and groups
eeking cost-effective and resource-efficient ways to care for the
ncreasing burden of cardiovascular disease. Moreover, aca-
emic cardiology programs function best when they have an
dequate number of cardiovascular specialists with sufficient
ime to pursue their interests in research and education.

UNDING ADDITIONAL
ARDIOLOGY TRAINING POSITIONS

oday, many U.S. teaching hospitals are confronting sig-
ificant fiscal challenges. The Association of Professors of
ardiology (APC) estimates that approximately 100 major

eaching hospitals are stressed financially (8). Very few
nstitutions are in a position to internally fund the additional

ardiology training positions necessary to meet the growing p
emand for cardiovascular specialists. As noted earlier, most
ME funding in the U.S. comes from the federal govern-
ent, a situation that reflects the high value our nation and

ts policymakers place on training physicians to care for our
opulation. The Medicare GME funding model has suc-
eeded in helping academic centers produce our nation’s
uperb physician workforce. It is therefore appropriate to
dvocate for extension of federal funding to cover the entire
eriod of postgraduate training, including the time devoted
o cardiology fellowship training.

The current federal GME reimbursement policy provides
upport to hospitals for postgraduate training only up to the
ime of the first board certification. This is a major disin-
entive for hospitals to consider expanding subspecialty train-
ng positions such as cardiology fellowships. Deans, chairs of

edical departments, and other academics in positions of
nfluence must be informed about the growing shortage of
ardiologists and its important implications. Fortunately, a
ajority of deans already perceive a shortage of some specialists

including cardiologists) and recognize that this can have a
egative effect not only on the academic mission of teaching

nstitutions but also on the care of patients (9).
Because changing federal policies dealing with GME

unding will take time and effort, deans should be encour-
ged, wherever possible, to use discretionary dollars to fund
n increased number of cardiology training positions in their
nstitutions. This approach may be most appropriate in
ocales where there is a perceived shortage of cardiovascular
pecialists in the area or on the faculty. Some state govern-
ents may be willing to help fund cardiology training

ositions if there is a demonstrated shortage of cardiologists
n their area. Another possibility is that states could reim-
urse a cardiology trainee’s medical school loans in return
or a commitment to provide cardiology services for a
pecified period of time to patients in an underserved area.

Given the growing need for general clinical cardiologists
nd certain types of cardiology subspecialists such as elec-
rophysiologists, the ACC should explore with medical
ndustry various models that would expand their sponsor-
hip of cardiology fellowships from research positions to
elected clinical training positions. One approach might be
o use the “matching grant” model, i.e., one-half of the
unds for a new cardiology training position would come
rom a teaching hospital’s discretionary funds and the other
ne-half would come from industry. Philanthropic organi-
ations and grateful patients could also be approached to
upport the cost of training one or more additional fellows
ach year in the way that some full-time faculty positions are
upported by the “named chair” model. The other potential
ource of funding for cardiology training positions is third-
arty payers. As discussed in the introduction to this report,
here is compelling evidence that patients with a variety of
ardiac disorders have better outcomes if they receive some
f their care from a cardiovascular specialist.
Most of the demand for cardiovascular specialists is in the
rivate practice setting. This fact suggests that more atten-
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ion should be paid to a funding model (already used in
ome settings) that addresses the concerns of both the
cademic institution and the private practice. The most
opular cardiology practice model in the U.S. is the single-
pecialty group. Some private groups may consider it a wise
nvestment to subsidize a cardiology fellow’s training in
xchange for a commitment to join the practice at the
ompletion of his or her fellowship. It must be acknowl-
dged, however, that a series of significant reductions in
eimbursement for cardiology services in recent years makes
his model more problematic.

Another possible solution would be to have academic
edical centers partner with private practice groups in their

ommunity in order to use local facilities and faculty more
ffectively. This may be particularly applicable to subspe-
ialty training in interventional cardiology and clinical
ardiac electrophysiology (EP). One scenario would have
he academic medical center be responsible for recruiting
he cardiology trainees and for ensuring that all ACGME
equirements for training are met. Some portion of the
linical training, however, would be performed at private or
ffiliated hospitals that have adequate educational resources
e.g., number of patients, procedural volumes, and faculty
ommitment). Although local affiliated hospitals are now
sed for adjunctive training in some programs, this concept
ould be expanded to include hospitals that are further from
he sponsoring academic medical center.

Currently, the ACGME requires that a teaching institu-
ion must have an approved general cardiology training
rogram before it can apply to offer a subspecialty fellowship
n either interventional cardiology or EP. The model we
ropose would permit selected private hospitals to train
nterventionalists and electrophysiologists in partnership
ith an academic medical center without developing a

eparate general cardiology training program of their own.
he financial support for such a program would come from

he private hospital (or perhaps partly from a private practice
roup). These monies could also help support the cardiology
raining program at the sponsoring academic medical cen-
er. In this way, the total number of trainees could be
xpanded, and both the academic medical center and the
rivate facility would benefit. This arrangement would also
ave the advantage of providing cardiology trainees with
dditional exposure to private practice. Many private cardi-
logy groups provide patients for clinical trials and other
esearch endeavors. Patients would also likely benefit from a
loser linking of private and academic cardiology practice.

This affiliated institution concept is not new, and many
ardiology training programs already use it to some degree.
t would be helpful, as academic institutions evaluate their
ptions with respect to increasing the size of their training
rograms, to have outlines and narrative summaries describ-
ng joint programs that have been successful in accomplish-
ng the goal of training excellent general clinical cardiolo-
ists using a combination of academic and community

ospitals. Rather than large blocks of time, as suggested c
bove for interventional or EP training, focused rotations at
he private facility could be an integral part of the general
ardiovascular program. The funding for the fellow’s time
ould be provided by the private facility and would be used

o help fund the fellowship program in general, creating an
dvantage for both.

For decades the part-time medical faculty played a major
ole in helping to train cardiologists in many institutions
and still do in several settings). There is now an opportu-
ity to reinvigorate this model and employ it in both
utpatient and inpatient care. By partnering with the private
ractice community, the academic institution’s cardiology
rainees would benefit from a broader experience in varied
ettings. Moreover, many practicing cardiologists would
elcome the intellectual stimulation of helping to train
eneral clinical cardiologists. The importance of producing
larger number of general clinical cardiologists is discussed
y Working Group 8.

NCREASING THE NUMBER AND SCOPE
F CARDIOVASCULAR TRAINING PROGRAMS
lthough this working group agrees that, in general, it is
referable to increase the size of current ACGME-
pproved cardiology training programs rather than create
ew ones, there may be some circumstances that justify
stablishing a new program or reactivating one that was
iscontinued during the 1990s, when it seemed the U.S. was
raining too many specialists. For example, if a cardiology
raining program was discontinued mainly because it could
ot provide an adequate research experience, a formal
rrangement could be developed with an affiliated academic
nstitution. The trainee could participate in research at one
nstitution and receive the majority of his or her clinical
raining at another institution.

As we reexamined the length and content of the current
nternal medicine residency and cardiology training, this
orking group concluded that a new “short track” should be
eveloped. Our conclusions and recommendations regard-
ng this important subject were incorporated into the report
f Working Group 8, because this was the focus of its effort.
urthermore, as discussed by that working group, it may not
e necessary for every cardiology trainee to have dedicated
esearch time as part of their fellowship if their career goal
s to practice general clinical cardiology.

We believe the ACGME, ABIM, and ACC should
onsider endorsing two separate tracks for cardiovascular
raining that acknowledge the fact that many trainees
hoose to use “research” time to gain additional clinical
xperience that will prepare them for practice or additional
ubspecialty training. One cardiology training track would
e entirely clinical. The other track would include an
dditional year devoted to research. This would allow those
nstitutions interested in developing a clinical cardiology
raining program but are unable to provide an adequate
esearch experience to focus on training general clinical

ardiologists—the type of cardiovascular specialist in



g
s
t
i
t
c
c
T
r
t

P
I
T

T
t
t
t
p
e
t
c
p
m
b
s
a

o
a
f
b
m
c
m
i
t
b
g
i
e
i
r

i
T
r
s
g
a
a
s
“
t

a
e
t
n
r

k
c
o
s
s
i
c
p
o
r

R

1

2

3

4

W

1

2

3

4

5

6

7

8

9

237JACC Vol. 44, No. 2, 2004 Baughman et al.
July 21, 2004:233–7 Working Group 1: How to Increase the Output of Cardiologists
reatest demand. Meanwhile, teaching institutions
hould be allowed greater flexibility in the sequencing of
he clinical and research years in the case of individuals
nterested in academic careers that focus on clinical inves-
igation or clinical practice combined with basic cardiovas-
ular research. Currently the ACGME requires that general
ardiology fellowship training be completed in three years.
his eliminates the option of “sandwiching” two years of

esearch experience between the two clinical years of clinical
raining.

ROGRAMS TO TRANSFORM GENERAL INTERNISTS
NTO CARDIOVASCULAR SPECIALISTS AND
O RETAIN SENIOR CARDIOLOGISTS IN PRACTICE

he professional goals of physicians continue to evolve after
hey complete their formal training. The demographics of
he U.S. population and of physicians dictate that much of
he ongoing care of patients with cardiovascular disease is
rovided by general internists and family physicians. Some
xperienced internists may want to get additional formal
raining (beyond attending continuing medical education
ourses) to better equip themselves to care for cardiac
atients. Importantly, some of these practicing internists
ight want to devote the necessary time and energy to

ecome fully trained, board-certified cardiologists. Those
eeking this formal additional training should be encour-
ged to apply to cardiology training programs.

Our working group also encourages the ACGME and
ther pertinent organizations to explore models that would
llow selected generalist internists to fulfill the requirements
or board eligibility in cardiovascular diseases on a part-time
asis over a longer time frame. For example, one model
ight allow an internist to devote half-time to their

ardiology training while continuing to practice internal
edicine half-time. This approach would be easier to

mplement if two internists shared each role in one institu-
ional or practice setting. This type of approach might also
e applied in select circumstances where a board-certified
eneral clinical cardiologist wants to receive formal training
n interventional cardiology or EP. Our goal is not to
laborate specific models. Rather, we hope to stimulate
nnovation and experimentation with respect to the current
igid approach regarding training cardiovascular specialists.

Much of this Working Group’s report focuses on how to
ncrease the production of newly trained cardiologists.
here is another complementary approach that may help to

educe the growing gap between the demand for and the
upply of cardiovascular specialists: encouraging cardiolo-
ists not to retire early or to consider part-time work as an
lternative to total retirement. Several factors contribute to
n individual’s decision to retire from medical practice. In
ome instances the catalyst for retirement is the desire to go
off-call” or to work part-time, but the cardiologist’s insti-

ution or group does not allow this degree of flexibility. We
gree with Working Group 2 (which focuses on how to
ncourage more women to choose a career in cardiology)
hat greater flexibility in work hours and work patterns is
ecessary as we confront changing societal expectations with
espect to work–life balance in the early 21st century.

Cardiologists are familiar with the physiological concept
nown eponymically as the “Bowditch all-or-none law of
ardiac contraction.” If we hope to optimize and energize
ur nation’s cardiology workforce we must not have a
imilar “all-or-none” philosophy when it comes to linking
pecific responsibilities such as “call” to the ability to remain
n practice (either academic or private). Senior cardiologists
onsidering retirement might be encouraged to remain in
ractice (at least part-time) if their duties were confined to
utpatient practice, ECG interpretation, or other scheduled
esponsibilities.

ECOMMENDATIONS

. In concert with the APC and other entities, the ACC
should advocate to the ACGME and its Internal Med-
icine RRC for an increase in the number of approved
cardiology training positions.

. Identify additional public and private sources of funding
to support an increase in the number of cardiology
trainees.

. Identify and publicize models where academic institu-
tions have partnered with private cardiology groups to
enhance the training process.

. Identify and publicize models that have been successful
in encouraging cardiologists to defer retirement.
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NTRODUCTION

n 2003, 50.8% of applicants and 49.7% of matriculants of
.S. medical schools were women (1). This was the first

ime in our nation’s history that women made up more than
alf of medical school applicants (2). Currently, 22.2% of
emale medical graduates choose an internal medicine res-
dency. Although this number is high, only 6.3% of women
rainees chose to enter an internal medicine subspeciality
3). In 2003, approximately 14% of American College of
ardiology (ACC) fellows-in-training were women (431
omen, 2483 men, 273 unknown) (ACC data), and 6% of

he total number of fellows of the ACC are women (4).
ccording to data from the American Board of Internal
edicine (ABIM), the percentage of first-year cardiology

rainees who are females has increased from 13% in 1994 to
995 to 18% in 2002 to 2003, the most recently reported
ata for cardiology training programs (5). However, con-
idering that nearly one-half of U.S. medical students are
ow female, the fact that only 18% of first-year cardiology
rainees are women is cause for concern.

Women bring a different skill-set to the workplace, and
he lingering shortfall of females in cardiology is striking
ompared with other sciences where the number of women
s increasing more rapidly (6). It is interesting to note that

higher proportion of female pediatric residents choose
ardiology than do female internal medicine residents.
oday, cardiology training programs are facing additional

hallenges because international medical graduates (IMGs),
ome of whom are women, are confronting new barriers
hen they attempt to continue their medical training in the
.S. Working Group 4 deals with the important topic of

MGs in cardiology.
A 1998 report of the ACC Committee on Women in

ardiology included data derived from a questionnaire that
as mailed in March 1996 to all 964 female ACC members

nd an age-matched sample of 1,119 male members who
ad completed training (7). That report is rich in detail and

ncludes important conclusions and valuable suggestions.
ur working group report combines some of its findings
ith data and impressions from other sources. Moreover,

everal of our observations relate to medicine as a whole, not
ust cardiology. The 1996 ACC survey found that family
esponsibilities may represent an obstacle for women con-
idering a career in cardiology because it is not perceived as
eing as “family friendly” as are some other specialties.

Although significant societal changes have occurred in c
arenting, these have yet to be integrated into the medical
ommunity. Women, more than men, perceive that family
esponsibilities hinder their ability to pursue a professional
areer in medicine. Women are also more likely than men to
nterrupt their training or their practice for more than a

onth, usually related to pregnancy or childcare. Even if a
oman physician works full time, in most instances she is

ikely to provide more childcare than her husband. More-
ver, the implications for childbearing of six to seven years
f postgraduate medical training (internal medicine plus car-
iology fellowship) cannot be ignored as we consider how to
ttract more women into cardiology. After her training is
ompleted, family responsibilities often limit a female physi-
ian’s ability to travel to attend continuing medical education
r other professional advancement programs and to serve on
egional or national committees of organizations such as the
CC or the American Heart Association (AHA).
The 1996 survey compared the female and male respon-

ent’s primary practice setting and type of cardiology
ractice. Female cardiologists were more likely than males
o define their primary or secondary role as a clinical
ardiologist, echocardiographer, transplant cardiologist, or
esearcher. This finding has important implications with
espect to the chronic unmet demand for general clinical
ardiologists. These choices with respect to what type of
ardiology practice women seem to prefer relate, at least in
art, to the perception that some cardiology subspecialties
e.g., interventional cardiology) allow less flexibility with
espect to on-call duties that, in turn, have important
mplications for parenting and for what has been termed a
controllable lifestyle.” The emphasis placed on acute car-
iac care and emergency interventional procedures that both
edical students and internal medicine residents witness

uring training surely reinforces this impression (8).
It is imperative that female medical students and internal
edical residents become better informed about the broad

pectrum of career opportunities in cardiology, several of
hich are compatible with a desire to achieve better work–

ife balance. We, as a specialty, must assume the responsi-
ility for educating potential cardiologists about these career
ptions. Working Group 8 discusses several types of cardi-
logy practice and proposes a model for training more
eneral clinical cardiologists, for whom the demand is great
nd growing. This role might hold special appeal for women
ardiologists because much of the care provided by general

linical cardiologists is in the outpatient setting.
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In terms of job satisfaction, the 1996 ACC survey
evealed that 88% of women (versus 92% of men) were
oderately or very satisfied with their work. The levels of

atisfaction among women were similar in academic and
rivate practice settings. This finding should be reassuring
o female medical students or internal medicine residents
onsidering a career in cardiology. Importantly, a majority
f both female (54%) and male (61%) respondents reported
hat they were likely to recommend cardiology as a career
hoice to those who asked their opinion. A minority of
ardiologists (20% of the female and 15% of the male respon-
ents) would discourage students or residents from pursuing a
areer in cardiology. It is likely that job satisfaction will increase
or all cardiologists if their workload is reasonable and they
ave more control over their personal work–life balance.
One area where women cardiologists were significantly

ess satisfied than their male counterparts was with respect to
areer advancement, especially those in academic medicine.
he 1996 survey revealed that 39% of women in academic
edicine reported achieving lower or much lower levels of

dvancement compared with only 3% of men (7). In terms of
iscrimination in the workplace, 71% of women compared
ith 21% of men felt they had experienced some form of
iscrimination, and they believed that it affected their interac-
ions with colleagues. The predominant type of discrimination
as gender-related for women and race-related for men.
These concerns are not unique to cardiology—they reflect

he experience of women in other professional fields. Nev-
rtheless, our working group wants to emphasize that
erceptions (negative or positive) can have a very significant
ffect on female medical students contemplating a career in
ardiology. Importantly, we hope our efforts (and those of
ther working groups) will encourage positive changes in
he cardiology training and work environments that will
ake our specialty more attractive to women medical

tudents and internal medicine residents.
In addition to the valuable insights provided by the 1996

CC survey our working group reviewed several other
ources of information including perspectives gained from
ocus groups with female medical students, residents, and
rainees (9). One recurring theme is the vital role that
entors play in recruiting and retaining women in cardiol-

gy training programs. Women should have effective men-
ors at all levels of training (i.e., as premedical students,
edical students, internal medicine residents, cardiology

rainees, and beyond). It is important to note that male
ardiologists can also be effective mentors of female stu-
ents, residents, and fellows. Indeed, they must share this
esponsibility with their female colleagues if we hope to
ttract more women to our specialty.

Because the number of female physicians in most academic
nstitutions is still small, women are often asked to participate
n committee and other administrative responsibilities. Men-
ors should encourage women to choose carefully with respect
o which, if any, of these duties they accept because they have

he potential to take time away from academic pursuits that r
ay be more important in career advancement. These are
ersonal choices, however, that will reflect the professional
nterests and ambitions of the individual cardiologist.

There are certain critical steps in the process of choosing
specific career path in medicine. Personal interviews are

sually part of each successive step in selecting an institution
nd, ultimately, a career and a job. Ideally, female applicants
o medical school, residency, and fellowship positions
hould have the opportunity to meet with women in the
osition they are considering. In terms of our focus, female
edical students or internal medicine residents considering
career in cardiology should have the opportunity to meet
ith female trainees and faculty members.
It would be useful to have a standard set of questions

omen could ask when they apply to different cardiology
rograms. These could include questions about the number
f women in the program, mentoring practices, and mater-
ity policies. Correspondingly, each cardiology program
hould be encouraged to develop a set of answers for all
pplicants, both men and women, to emphasize that life-
tyle issues are not gender-specific. This exercise might also
oint out opportunities for cardiology training programs to
nhance the approaches they use to support their trainees
and faculty members), most of whom are trying to balance
rofessional and personal responsibilities. It is important for
he training program director or his or her representative to
utline their institution’s policies with respect to family
eave and other matters that relate to work–life balance.
ositive feedback from current female residents and trainees
as a powerful impact on the recruitment process, because

nterviewees usually value resident and fellow satisfaction
ighly when considering a training program.
Although some useful evidence about factors that women

onsider as they choose careers in medicine is available, this
orking group believes that a more detailed survey should be

onducted of female medical students, internal medicine resi-
ents, and cardiology trainees to determine more precisely the
actors that influenced (or are influencing) their career choices.
he perceived challenges and obstacles to following a cardiol-
gy path may then be addressed more effectively.
ecruitment and visibility. The option of cardiology as a

areer choice needs to be actively demonstrated to high
chool and college students, with an emphasis on increasing
he visibility of female cardiologists. Similarly, female med-
cal students and internal medicine trainees need to be
xposed to the possibility of cardiology as a subspecialty
hoice early in their training. Because the majority of
ardiology trainees choose to enter private practice rather
han stay in academic medicine, the broad spectrum of
rivate practice options needs to be underscored. Specific
teps should be taken to enhance the visibility and impact of
emale cardiologists in private practice, in academic medi-
ine, and in regional and national organizations.

Various approaches exist to encourage women to consider
career in cardiology that can take place at the local,
egional, or institutional level. We must identify cardiology
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raining programs that have been especially successful at
ecruiting and graduating female trainees and recruiting,
etaining, and promoting female faculty members. The
raining program director and/or division director (as well as
he female trainees) of these institutions should be encour-
ged to share their perspectives on what specific steps they
ave taken to increase the number of women in their
ardiology programs. This subject would be worthy of a
anel discussion at national meetings of the cardiology
raining program directors. The goal would be to share
nformation on best practices and to learn from programs
hat have demonstrated success in attracting a diverse
aculty. This approach could also be used to attract under-
epresented minorities, as discussed by Working Group 3.

There is a need to increase the visibility of female
ardiologists in order to attract more women to our spe-
ialty. All cardiology divisions and departments of medicine
hould make an effort to enhance the visibility of female
ardiologists that are either full-time or part-time members
f the staff or trainees. The state or regional chapters of the
CC can also play a role in increasing the visibility of

emale cardiologists as potential role models by coordinating
resentations at local high schools or colleges during “career
ay” events.
With respect to medical students and internal medicine

esidents, it is especially important to inform them of the
road range of career options available within cardiology.

omen cardiologists are active in each of the various
types” of cardiology practice described in detail by Working
roup 8. This would demonstrate to medical students and

esidents that there are many viable career tracks available in
ardiology today. Another opportunity to reach out to
otential cardiologists would be to encourage women car-
iologists to participate in regional and national meetings of
he American College of Physicians (ACP). The ACC
ould provide opportunities for actual or “virtual” mentoring
or female housestaff and trainees. This could be done by
nhancing the Women in Cardiology portion of the ACC
ebsite (http://www.acc.org). We propose piloting a project

hat links electronically an experienced (and willing) female
aculty member with one or more female medical students,
esidents, or trainees at institutions that do not have enough
ocal mentors.

Female cardiologists interested in participating actively in
ardiology organizations such as the ACC, the AHA,
nd/or one of cardiology’s specialty societies should be
ncouraged to make their interest known to officers or other
eaders of those organizations. Depending on her interests
he might be invited to be a speaker or moderator at
ducational sessions, to participate in or chair committees
nd working groups, or to serve on governing bodies or
ther leadership groups. Obviously, each of these activities
at the local, regional, and national level) takes time, and the
umber of female cardiologists in the U.S. today is limited.
ost female cardiologists are already busy both profession-
lly and outside the workplace. This presents a challenge in
erms of encouraging women cardiologists to take on
dditional work. Women willing and able to devote energy
o mentoring or to educating others about careers in
ardiology are making an investment in the future of
ardiology that will benefit cardiovascular specialists and
atients with cardiovascular disease.
We conclude our report with a list of other efforts the

CC (and/or its chapters) could launch or coordinate:

. Through its chapters, the ACC could develop a high
school scholarship program using female cardiologists as
faculty. A series of 1-h lectures could be given on three
or four consecutive weekends about various aspects of the
heart in health and disease followed by an examination.
Pupils with the best scores could receive scholarship
money to help pay for their college education. This plan
has some synergy with an approach used for underrep-
resented minorities and serves to highlight potential
career opportunities that might not otherwise be consid-
ered by some high school students.

. The ACC could develop and distribute a set of slides to
be used by faculty members willing to participate in
“mini-med school” or physiology courses in high schools,
colleges, or medical schools to stimulate the consider-
ation of cardiology as a career.

. The ACC, with other organizations and local institu-
tions, could use print and broadcast media to demon-
strate that there are many women who have successful
and rewarding careers as practitioner or academic cardi-
ologists. Indeed, the nation’s two largest organizations
devoted to cardiovascular disease will have female pres-
idents in 2005 (Pamela S. Douglas will be ACC presi-
dent and Alice K. Jacobs will be AHA president during
that year). Many other female cardiologists are in lead-
ership positions in these and other cardiovascular orga-
nizations. A television documentary (accompanied by a
booklet for public distribution) focusing on cardiology as
a career for women would resonate with the current
emphasis that is being placed on enhancing public
awareness of the importance of cardiovascular disease as
a cause of morbidity and mortality among women. Such
a program would have the potential to reach a large
audience, including high school students who might not
otherwise have considered a career in cardiology. A
similar impact might be felt by female medical students,
particularly in those programs where there are few, if any,
female faculty.

. The ACC, either nationally or through its chapters,
could identify a core group of female visiting professors
willing to visit programs with no or few female faculty
and encourage interaction with the female trainees.

. The ACC should identify ways to increase the involve-
ment by a larger number of female college members in
the various activities of the organization. Some examples
follow: a) the ACC Program Committee should encour-

age members to suggest qualified women as session

http://www.acc.org
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moderators, chairs, and speakers at the annual scientific
sessions, b) the ACC should increase the number of
females serving on committees, task forces, and working
groups, c) the ACC should promote visibility of female
cardiologists in practice by sponsoring networking and
workshops at the Scientific Sessions and at chapter
meetings, d) the ACC chapters should facilitate interac-
tion of female cardiologists in practice with internal
medicine trainees and students. This might involve
having a medical student or resident spend one or more
days with the cardiologist. The chapter could also serve
as a resource for women to participate in college or high
school career fairs. Female trainees could be invited to
attend chapter meetings when the format is appropriate,
e) the ACC should publicize the need for more general
clinical cardiologists to help deliver care to growing
numbers of elderly cardiac patients, f) the ACC should
invite physicians with a track record of successfully
mentoring female cardiologists to present at the ACC
training directors meeting, g) the ACC should collect
and disseminate successful practice and academic models
that have created family-friendly programs and call
schedules. There are alternative models in place in some
institutions and groups that encourage shared practice
opportunities that allow greater flexibility in scheduling.
Such models might also encourage older cardiologists to
remain in practice rather than to retire early. It would
also be useful if the ACC sponsored a forum at the
annual scientific sessions that described experiences with
829) were Hispanic, and 12.7% (n � 2,755) were Asian
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both “shared” fellowship opportunities as well as part-
time practice opportunities in the academic and private
settings for junior faculty members and partners starting
families, and h) the ACC Practice Opportunities Line
(available at http://www.acc.org) should be modified to
include specific data about flexible practices and possible
job-sharing opportunities.
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NTRODUCTION AND DISCUSSION OF
ACIAL AND ETHNIC DISPARITIES IN
EALTH STATUS, MORBIDITY, AND MORTALITY

he report of this working group focuses on ways to
ncrease the number of cardiovascular specialists who are
lassified as members of an underrepresented minority
URM). The Association of American Medical Colleges
AAMC) defines URMs as blacks, Mexican Americans,
ainland Puerto Ricans, and Native Americans–American

ndian, Alaskan Natives, and Native Hawaiians (1). In
001, according to the American Medical Association, of
ore than 127,574 total physicians in internal medicine,

nly 2.72% were black and 3.29% were Hispanic. Of 21,726
ardiovascular physicians, 2% (n � 440) were black, 3.8% (n
Fig. 1) (2). In 2002, of 2,223 total trainees in cardiology
raining programs 3.4% were black and 5.7% were Hispanic,
nd 29.5% were Asian (3,4).

It is challenging to address a subject as complex as how to
ignificantly enhance career opportunities and influence
areer choices of URMs in the context of a document that
ust be concise and, by definition, focus on cardiology
orkforce. This specific focus is very important for many

easons, including the fact that URM physicians are more
ikely than other doctors to provide healthcare to minority
ommunities, to practice in medically underserved areas,
nd to care for patients from their own ethnic or cultural
roup (5,6). Research has shown that the per capita number
f physicians in low-income urban communities is substan-
ially lower than in more affluent communities (7). Black

nd Hispanic physicians are more likely than non-Hispanic

http://www.acc.org
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hites to practice in physician shortage areas and to care for
ore black and Hispanic patients (8). This is just one of
any reasons to encourage URMs to aspire to a career in
edicine, and to help them achieve this goal.
Major racial and ethnic disparities in health status,
orbidity, and mortality have been documented across a
ide range of medical conditions. Compared with other
mericans, blacks have the highest mortality rates from

ardiovascular disease (9). Lack of access to health care,
articularly cardiac care, has been shown to be a major
ontributor to racial and ethnic health disparities in cardio-
ascular disease (10). The Institute of Medicine’s important
tudy “Unequal Treatment: Confronting Racial and Ethnic
isparities in Health Care” (11) documents that ethnic

ealth disparities are prominent throughout the U.S.
Several studies have demonstrated racial and ethnic dif-

erences (independent of income, insurance status, and
ducation) in the use of cardiac procedures such as coronary
ngiography, percutaneous coronary interventions (PCI),
nd coronary artery bypass graft surgery (CABG) (10,12).
or example, blacks are only one-half as likely as whites to
e treated with PCI or CABG (13). Of several possible
xplanations for these disparities in care, one factor is the
nadequate number of cardiovascular specialists serving mi-

igure 1. Cardiovascular physicians by race/ethnicity (2001–2002).
ource: AMA Physician Characteristics and Distribution in the U.S.,
003–2004 edition.

igure 2. Percent of U.S. grade 12 students who are proficient in science b
acts and Figures XII is a publication of the Association of American Med
he AAMC.
ority communities. This is just one reason—but a very
mportant one—why the nation should seek to increase the
umber of URM cardiologists.

INORITY MEDICAL SCHOOL
CCEPTANCES, MATRICULATION, AND GRADUATION

any factors contribute to the shortage of URM cardiolo-
ists, but one of the most significant is the limited size of
he pool of qualified applicants. The varied and complex
ocial and economic factors contributing to racial and ethnic
isparities in educational opportunities and achievement are
eyond the scope of this document. Nevertheless, it is
ppropriate to outline a few specific suggestions that will
elp achieve the goal of attracting a greater number of
RMs to careers in medicine—and from there—to cardi-
logy.
Strategies to increase the number of URM cardiovascular

pecialists must consider the long educational path that
egins before elementary school and continues through high
chool, college, medical school, and beyond. There is a
efinite need to develop more effective programs to improve
cience proficiency among certain URMs, especially blacks
nd Hispanics (Fig. 2). Emphasis should also be placed on
undamental skills such as reading comprehension and
erbal communication. Consistent efforts must be made to
ddress deficiencies in elementary and high school educa-
ion and to encourage action at the college level in terms of
dentifying, advising, and supporting students who have
otential to succeed as physicians.
As our nation’s educators and policymakers consider ways

o improve the academic skills of underprivileged and
inority students in order to help them achieve their full

otential as members of society, it is vitally important that

/ethnicity (1996, 2000). Source: Minority Students in Medical Education,
olleges (AAMC), copyright October 2002. Reprinted with permission of
y race
ical C
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e acknowledge the existence of a significant population of
inority students who are already fully capable of becoming

xcellent physicians. Mentoring of bright high school and
ollege URM students who express interest in pursuing a
edical career is vitally important (14). Because racial and

thnic disparities in health status cross social and economic
oundaries, there is a need to increase the awareness and
ttractiveness of medical careers for middle-class URM
tudents as well as those who are economically disadvan-
aged.

It is useful to summarize recent URM trends with respect
o medical school applications, medical school enrollment,
edical school graduation, internal medicine residency

raining, and specialization in cardiovascular disease. This
nformation should help academic institutions, professional
rganizations, and other entities develop policies, proce-
ures, and practices to increase the size of the URM
ardiology workforce. The number of U.S. medical school
pplicants peaked at 46,965 in 1996 to 1997, when there

igure 3. Acceptance rates for underrepresented minorities (URM) and
on-URM applicants to medical school, 1974–2001. Source: Minority
tudents in Medical Education, Facts and Figures XII is a publication of
he Association of American Medical Colleges (AAMC), copyright
ctober 2002. Reprinted with permission of the AAMC.

igure 4. Race/ethnicity of 2001 matriculants to medical school. Source:
inority Students in Medical Education, Facts and Figures XII is a

ublication of the Association of American Medical Colleges (AAMC),

opyright October 2002. Reprinted with permission of the AAMC. O
ere 5,157 URM applicants. Medical school acceptance
ates vary among different racial and ethnic groups. They
lso fluctuate for the general categories of URMs and
on-URMs. (Fig. 3) (1). In general, enrollment of URMs
ontinues to be low (Fig. 4) (1) compared with their
epresentation in the population. One striking exception in
he past two decades has been the steady increase in the
ercentage of matriculants who are Asian (Fig. 5) (1).
Between 1990 and 1996, the number of black applicants

ncreased by 56%, with a record number of 3,527 applicants
n 1996 (Fig. 6) (1). Beginning in 1997, anti-affirmative
ction ballot initiatives and court decisions in California
15) and Texas (16) resulted in laws that prohibited the use
f race and ethnicity in decisions regarding admissions to
ublic educational institutions. These major legal events had
n immediate and lingering effect on minority medical
ducation throughout the nation, because California and
exas are the states that produce the largest number of
RM medical students (1).

igure 5. Medical school matriculants, 1980–2000 (expressed as a per-
entage of 1980 matriculants). Source: Minority Students in Medical
ducation, Facts and Figures XII is a publication of the Association of
merican Medical Colleges (AAMC), copyright October 2002. Reprinted
ith permission of the AAMC.

igure 6. Black applicants to medical school, 1974–2001. Source: Minor-
ty Students in Medical Education, Facts and Figures XII is a publication
f the Association of American Medical Colleges (AAMC), copyright

ctober 2002. Reprinted with permission of the AAMC.
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Diversity among medical school faculty, medical stu-
ents, residents, and fellows contributes to “cultural com-
etency” that eventually will help all physicians relate more
ffectively to patients from a wide range of ethnic, racial,
nd socioeconomic backgrounds. Although there has been
n increase in the racial and ethnic diversity of medical
chool faculties between 1980 and 2001, URM faculty still
nly account for 4.2% of the total (Fig. 7) (1). Racial and
thnic disparities also exist in academic rank. Fewer than
0% of URMs are full professors. This may reflect, in part,
he fact that URM faculty are less likely to be involved in
esearch and less likely to receive research awards from the
ational Institutes of Health (NIH), especially RO1 grants

17).
Because of their small numbers in many medical schools,
RM faculty frequently find themselves overextended.
here is a growing and unmet need for mentors and
receptors, regardless of race or ethnicity, who can connect
n a personal level with students of diverse backgrounds.
ull-time and part-time medical school faculty members
lay a vital role in helping students make informed career
hoices. They serve as role models and help shape students’
mpressions of potential career paths from an academic
esearch-oriented position to private practice as a primary
are physician or specialist. Medical student career choices
re also affected by attitudes and actions of their peers as
ell as residents and fellows in various specialties and

ubspecialties. The attitudes and interests of students and
esidents are also influenced by the quality of teaching, level
f professionalism, and commitment to excellence in patient
are they observe among attending physicians and others.

The output of new cardiologists is a function of the
umber of medical students that choose an internal medi-
ine residency and, subsequently, a cardiology fellowship.
he significant role of international medical graduates

IMGs) in this equation is discussed by Working Group 4.
he number of URMs choosing to train in internal medi-

igure 7. Distribution of U.S. medical school faculty by race/ethnicity,
980–2001. Source: Minority Students in Medical Education, Facts and
igures XII is a publication of the Association of American Medical
olleges (AAMC), copyright October 2002. Reprinted with permission of

he AAMC.
ine is low compared with their representation in the U.S. b
opulation. This is important because the career path to
ardiology begins with a residency in general internal
edicine. The situation is aggravated by a recent trend that

eflects declining interest in primary care specialties includ-
ng general internal medicine (18).

Casual comments or strongly voiced opinions about
ertain specialty choices in terms of income potential, career
atisfaction, and work–life balance can discourage medical
tudents from considering certain specialties. It is true that
he current practice environment is stressed because of rising
equirements with respect to documentation, exorbitant
edical liability costs, and increasing workloads—all in the

ace of declining reimbursement in most specialties. Despite
hese challenges most physicians enjoy what they do and
alue their unique role in caring for patients. It is important
o remember that we can emphasize the negative aspects of
eing a physician in the 21st century, or we can focus on the
xtraordinary difference that we, as cardiologists, can make
n the lives of millions of persons with cardiovascular
isease.
This working group believes it is vitally important that
ore URM medical students choose the career path that we

ave followed. We recognize that a decrease in the number
f URM cardiologists would be especially problematic for
oor and underserved patients because they already carry a
isproportionate burden of cardiovascular disease, especially
ypertension, coronary heart disease, heart failure, and
troke (19). Numerous reports have documented the limited
ccess to primary and specialty care in most low-income,
ural, inner city, and minority communities. The tendency
or new physicians, whether URMs or not, to choose to
ractice in more affluent urban or suburban locations, rather
han inner city or rural environments, has contributed to a
al-distribution of practitioners. Ironically, the nation’s

rowing shortage of cardiologists is creating more opportu-
ities for new cardiology graduates (including URM and
MGs) to practice in locations that are perceived to be
ighly desirable from various standpoints. Thus, the short-
ge of cardiologists will likely have a detrimental effect on
he poor and minority patients’ access to specialty care—the
ery kind of care that has been shown to enhance outcomes
n the types of cardiovascular diseases that affect minority
nd underserved populations disproportionately.

Increasing the number and proportion of URM cardiol-
gists will require designing and implementing more effec-
ive strategies at all levels of the educational continuum.
here are many reasons to devote more financial and

ntellectual resources to confront this challenging problem.
ardiologists have embraced the importance of risk-factor
odification as a powerful tool to reduce the burden of

ardiovascular disease in our society. If we hope to reduce
he disproportionate burden of cardiovascular disease that
ffects the poor and underserved, both our nation and our
rofession must work together to make it possible for more
lack, Hispanic, and other URMs to enter medicine and

ecome cardiovascular specialists.
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ECOMMENDATIONS

. The medical profession should support local and national
efforts to enhance the educational opportunities for
minority students so there is a larger pool of qualified
URM applicants to medical school—the first formal stop
on the career path to cardiology.

. Academic medical centers should work hard to create
and maintain an atmosphere that values diversity and,
reflecting the focus of our working group, an environ-
ment that actively supports and encourages URM stu-
dents, postgraduate trainees, and faculty members.

. Academic and practitioner cardiologists should actively
encourage URM medical students and internal medicine
residents to consider a career in cardiology.

. Internal medicine training program directors and cardi-
ology training program directors should make an active
effort to recruit, matriculate, and graduate increased
numbers of URMs.

. The ACC, together with the Association of Black
Cardiologists (ABC), the American Heart Association
(AHA), and the Association of Professors of Cardiology
(APC), and the cardiology training program directors,
should collaborate in the development and implementa-
tion of curricula on racial and ethnic disparities in
cardiovascular disease status, outcomes, morbidity, and
mortality.
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NTRODUCTION

nternational medical graduates (IMGs) are physicians in
ractice or in post-graduate training in the U.S. who
raduated from medical school outside the U.S., Puerto
ico, or Canada. Although many IMGs are foreign-born

nd are here on special visas (e.g., J-1 or H), a significant
umber are U.S.-born citizens and permanent residents
ho graduated from medical school in another country.
ver the years, IMGs have been very important contribu-
uring the past quarter-century they have filled the large
ap between the number of U.S. medical graduates
nd the number of residency positions and subsequent
pportunities in private practice and academic medicine.
everal changes in licensing examinations and immigra-
ion laws have occurred over the past few years, however,
hat have potential impact on the contribution of
MGs to our nation’s physician workforce. The present
ocument examines the current status and future pros-
ects of IMGs in cardiology training and practice in the

.S.
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MPORTANCE OF IMGS IN THE WORKFORCE

ince the 1960s, IMGs have constituted an important part
f the physician workforce. In 1963, they comprised about
0% of the physician workforce in the U.S.; by 1970, this
ad increased to almost 18%, due mainly to a perceived
hortage of practicing physicians (1). In the 1980s and
990s, a further increase in IMGs occurred, attributed to
hanges in licensing examinations, new immigration laws,
nd the break-up of the Soviet Union (2). Currently, IMGs
ll approximately 40% of cardiology training positions and
epresent about 25% of cardiologists in practice in the U.S.
he approximate number of IMGs and their activities from
980 to 2000 are represented in Table 1. Although the total
umber of IMGs (practicing in all areas of medicine)

ncreased by approximately 100% during this 20-year inter-
al, the number of IMG cardiologists increased by approx-
mately 175%.

The percentage growth of practicing cardiologists who
re IMGs is depicted in Figure 1. Although there has been
decline in the growth rate of IMG cardiologists from 1975

o 1980, there has been continued growth (17.7%) over the
ast five-year period. The actual number of IMG cardiolo-
ists in practice increased from 1,249 physicians in the year
970 to 6,178 in the year 2000 (3).
Traditionally, IMGs have been considered an important

esource for providing care to patients in rural and under-
erved urban (inner-city) areas. This has been a principal
echanism by which IMGs on the J-1 Visitor Exchange

isa have been allowed to waive the standard requirement
hat they return to their country of origin for two years after
hey complete their training in the U.S. Currently, less than
ne-third of IMGs in training are on the J-1 Visitor
xchange visa (Fig. 2). Data from a New York State study,

able 1. Approximate Number of IMGs 1980 and 2000

1980 2000
%

Change

ardiology IMGs 2,248 6,178 �175%
otal IMGs 97,726 196,000 �100%

ource: American Medical Association. Physician Characteristics and Distribution in
he U.S. 2002–2003 Edition. Chicago, IL: American Medical Association 2002.

IMG � international medical graduate.

igure 1. Percentage growth of international medical graduate (IMG)

haracteristics and Distribution in the U.S. 2002–2003 Edition. Chicago, IL:
owever, suggest that IMGs tend to practice in suburban or
rban settings similar to non-IMGs after they complete
heir required term of practice in a medically underserved
rea as required by the waiver (3).

The IMGs also add ethnic and cultural diversity to the
ation’s physician population. Recent data suggest that
ome IMGs tend to migrate to areas, often urban, with
igher proportions of persons of similar ethnic or national
ackgrounds, although this varies by ethnic group (1). It is
nteresting to note that IMGs contribute proportionally

ore women to the physician workforce than do U.S.
edical graduates (especially women who are foreign na-

ionals) (4).

MGS AND TRAINING PROGRAMS

lthough the number of cardiology trainees decreased
uring the past decade, the percentage of cardiology trainees
including those in interventional and electrophysiology
ellowships) that are IMGs has remained fairly stable at
bout 40% since 1996. In terms of general cardiology
rainees, however, there has been a decrease in the percent-
ge that are IMGs (Table 2) (5–11).

Data from New York State Graduate Exit surveys indi-
ate that IMGs on J visas are almost twice as likely as U.S.
edical graduates to subspecialize (62% vs. 36%), but IMGs
ho are U.S. citizens or permanent residents subspecialize

ticing cardiologists. Source: American Medical Association. Physician

igure 2. International medical graduates’ (IMGs) visa status: approxi-
ately one-half of IMGs in U.S. residencies are U.S. citizens or permanent

esidents. Source: Area Resource File 2003. The National Center for
ealth Workforce Analysis, Bureau of Health Professions, Health Re-

ources and Services Administration (HRSA).
prac

American Medical Association; 2002.
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t a rate comparable to U.S. medical graduates (12). Active
MG physicians come from many countries. Some countries
f origin tend to be overrepresented in the U.S. population
f IMGs, however, such as India (18%) and the Philippines
9%). These two countries account for almost one-third of
ctive IMG physicians practicing in the U.S. (Fig. 3) (2).
his may reflect, in part, the fact that most college-educated

tudents in those countries learned to speak and read
nglish during (or even before) secondary school. Mean-
hile, IMGs from Spanish-speaking countries are under-

epresented. For example, only 5% of IMGs are from
exico. These data are interesting, considering the fact that

he Hispanic population is the fastest growing minority
roup in the U.S., and that the census from the year 2000
ounted 34.3 million Hispanic Americans.

Current trends indicate an increase in the proportion of
MGs who are U.S. citizens or permanent residents (see
ubsequent text), now about two-thirds of all IMGs (13).
ata from the 158 cardiology programs participating in the
ational Residency Matching program for 2004 indicate

able 2. IMG Cardiology Residency Trends

IMG (% of All Trainees)

Year

General
Cardiology

Trainees (%)

Clinical Cardiac
Electrophysiology

(%)

Interventional
Cardiology

(%)

996 36.6% 18.5% NA
997 40.0% 33.7% NA
998 42.0% 44.6% NA
999 41.2% 48.4% 39.7%
000 38.6% 37.2% 55.8%
001 36.7% 43.0% 49.1%
002 32.9% 41.7% 42.1%

ource: JAMA Annual Medical Education Issue. JAMA, 1997–2003.
IMG � international medical graduate.

igure 3. Country of medical education, active international medical gradu
re normally excluded when considering IMGs. Nearly 1 in 5 (18%) IM

esource File, 2002, DHHS, HRSA/BHPr/NCHWA.
hat 30% of physicians in the match were IMGs (14). The
eographic distribution of IMGs after graduation tends to
ollow the same state as their last residency training location
15) and, at least for J-1 visa waiver physicians, is more likely
o be located in areas with low physician/population ratios
16–18).

URRENT CHALLENGES TO IMGS

MGs face several challenges, including board certification,
mmigration issues, and ultimate employment opportuni-
ies. Certification requires passing steps 1 and 2 of the
nited States Medical Licensing Examination (USMLE),

nd more recently, an English proficiency test and the
ducational Commission for Foreign Medical Graduates

ECFMG) clinical skills assessment (CSA). The CSA
ecame mandatory for all IMGs in 1998. It is relatively
xpensive, and until Atlanta was added recently, the CSA
est was offered only in Philadelphia.

Beginning in June 2004, the CSA will be phased out and
eplaced by the new USMLE clinical skills examination
CSE). The CSE is being implemented as a component of
he USMLE Steps examination and will be mandatory for
ll U.S. medical students and graduates as well as IMGs.
he CSE has been developed and tested in coordination
ith the ECFMG and will be similar to the current CSA in

ontent and format. As a result of the transition to the CSE,
he test will be given in more cities (Atlanta, Chicago,

ouston, Los Angeles, and Philadelphia). Despite recent
ational security concerns that make the process of obtain-

ng a visa to the U.S. more prolonged and difficult (espe-
ially for citizens of countries in the Middle East), there are
o plans to offer the CSE at international testing centers.
ll of these factors have contributed to a decrease in the

MG) physicians, 2002. Note: chart includes trainees from Canada which
me from India, and 1 in 10 (9%) come from Philippines. Source: Area
ate (I
Gs co
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umber of IMG registrations for the certification examina-
ions (Fig. 4) (19). This decrease in foreign-born IMGs
eeking certification also has resulted in U.S. citizens rep-
esenting a higher percentage of all candidates seeking
CFMG certification. Although U.S. citizens represented
nly 10% of the IMG applicant pool taking the Steps
xamination in 1995, in 2001 they represented nearly 25%.
hese trends are unlikely to change even after the number of

esting centers is increased as a result of the implementation
f the CSE.
Measures of performance on the USMLE indicate that

urrent IMGs are more likely to pass the test on their first
ttempt than in previous years (possibly a manifestation of
elf-selection among applicants) (13). Generally, IMGs
ave scored higher than U.S. medical graduates on the
n-Training Examination in Internal Medicine (Fig. 5)
20).

In addition to affecting their residency and subspecialty
raining opportunities, immigration laws that apply to
MGs can also influence their chances of joining the

igure 4. International medical graduate (IMG) registrations for the
nited States Medical Licensing Examination (USMLE) step 1 and step
examinations. Source: A coming shortage of foreign-trained doctors?
CP-ASIM Online http://www.acponline.org/journals/news/sep01/

mgs.htm. Accessed August 19, 2003.

igure 5. Comparison of scores on the in-training examination in intern
raduates. In each cohort, resident performance on the examination is sh

Examination was administered in October instead of July. Reprinted with perm
orkforce after graduation. Recently, two-thirds of IMGs
ntering practice are either U.S. citizens, permanent resi-
ents, or refugees with permanent status. This means that
mmigration laws affect less than one-third of IMGs,
rimarily those who enter residency training on exchange
isas (Fig. 2) (1,21,22). Multiple factors are likely respon-
ible for this, including the new requirements for testing
iscussed above. As a corollary, non-U.S. citizen IMG
articipants in the National Residency Match Program
NRMP) declined by 36% between 1997 (8,100) and 2001
5,100) (19,23). Cardiology-specific data available from the
ew York State Resident Exit survey indicated a similar

ecrease in the percentage of IMG residents from 32% in
000 to 23% in 2001 (24). With increased security concerns
ollowing the September 11, 2001, terrorist attack, these
rends are likely to continue.

Post-training employment opportunities for IMGs are
elated significantly to visa status. For U.S. citizens and
ermanent U.S. residents, the current high demand for
ardiologists virtually ensures employment (25). For indi-
iduals on H visas, an employment offer may allow him or
er to apply for permanent immigration status. However,
he J-1 visa holders, face significant obstacles if they seek
mployment in this country. In the past, the U.S. Depart-
ent of Agriculture (USDA) was the major source of J-1

isa waivers in exchange for a three-year commitment from
he physician to practice in a federally designated Health
rofessional Shortage Area (HPSA) or medically under-
erved area (26). In February 2002 the USDA stopped
roviding placements for IMGs through this mechanism
ased on security concerns (27). This policy change led
ongress to increase the number of waivers that individual

tates could make under the so-called Conrad 20 program.
etails of this program are beyond the scope of this review,

ut the effect is to increase the number of waivers each state

dicine between international medical graduates and U.S. medical school
by training year (postgraduate year 1, 2, or 3 [PGY1, PGY2, PGY3]).
al me
own
ission from Garibaldi et al. Ann Intern Med 2002;137:505–10.
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an issue from 20 to 30. This program has implications for
MG cardiologists because only 25% of waivers can go to
pecialists (75% go to primary care physicians) (28). Finally,
any states do not accept application for J-1 visa waivers to

ll primary care slots from trainees who have had any
ubspecialty training (19). This will adversely affect place-
ent of cardiology trainees in the J-1 visa program.
IMGs face cultural obstacles that, in some cases, have

een exacerbated by recent international events. Similar to
ther immigrants to the U.S. and U.S. born citizens from
inority ethnic or racial groups, IMGs and their families
ay confront various types of prejudice and bias, which may

e more prevalent in some rural communities that tradition-
lly have not been as diverse as large cities. In the past,
owever, the HPSA program resulted in a significant
umber of IMGs on J-1 visa waivers practicing in rural
ommunities that were medically underserved.

As a result of visa requirements, the initial post-training
ob options for IMGs are more limited than is the case for
.S. medical graduates whose postgraduate training may be

quivalent to that of the international graduate. Many
ircumstances affect the ability of fully trained cardiologists
nd cardiology subspecialists who are IMGs to find a
osition that matches their interests and abilities. For
xample, highly trained electrophysiologists or interven-
ional cardiologists sometimes must work as general clinical
ardiologists in small community hospitals that do not have
he need or the support structure for subspecialty cardiology.
iven the nation’s need for more general clinical cardiolo-

ists, the IMGs who serve in these areas contribute signif-
cantly to the care of patients with cardiovascular disease
ho otherwise might not have access to a trained cardio-
ascular specialist.

Communication obstacles may present IMGs with subtle
nd unanticipated challenges. Understandably, some IMGs
ave accents that may interfere with communication be-
ween the physician and his or her patients and their family
embers, staff, and other physicians. Thus, IMGs may find

t more difficult to treat the “whole patient” due to differ-
nces in values, and to ethical and religious beliefs that may
nfluence important medical decisions such as end-of-life
are (29–31). Clinical skills in practicing medicine extend
eyond English proficiency and involve the understand-
ng of subtle implications and meanings of words and
hrases, the cultural context of life-changing events, the
mpact of illness on the physical, financial, and emotional
ell-being of the patient and his or her family. Both

MGs and patients may have difficulty in voice, face, and
ame recognition accuracy, which might influence the
erception of the efficiency and effectiveness of some
MGs practicing in the U.S. (32). It is evident, however,
hat a large percentage of IMGs are willing to work hard
o overcome such obstacles in order to live and practice in
he U.S. for a variety of social, economic, and profes-

ional reasons. f
ONSIDERATION FOR “SHORT-TRACK” TRAINING
F IMGS WITH PREVIOUS POST-GRADUATE TRAINING

egardless of post-graduate training abroad, IMGs are
resently required to obtain full post-graduate residency and
ellowship training in the U.S. in order to qualify for
icensure and board certification. Significant variations exist
n the content, length, and quality of pre-medical education,

edical education, and postgraduate education in countries
round the globe. This is one of the main justifications for
equiring IMGs to pass specific examinations and repeat
ostgraduate training in the U.S. before they can be licensed
r become board eligible. Many IMGs who have done
dditional (and often redundant) post-graduate medical
raining in the U.S. acknowledge that the cultural adapta-
ion and skills acquired during their training were of great
alue, even if portions of their technical medical training
ere somewhat repetitive.
On a case-by-case basis it might be reasonable to consider

iving an IMG who has had extensive internal medicine and
ardiology training (and perhaps practice or academic fac-
lty experience) abroad credit toward the required years of
raining in the U.S. At present, however, no established
echanisms exist to identify, verify, or test such individuals.
iloting a program for individuals who have completed both

heir internal medicine residency and cardiology fellowship
raining abroad that would give them credit for one year of
nternal medicine training in the U.S. seems reasonable.
he length of cardiology training would be unchanged.
utcome measures could be developed, including perfor-
ance on ABIM examinations, to evaluate the impact such
change might have on the quality and competence of

rainees.

URRENT AND FUTURE IMPLICATIONS
F THE CHANGING POOL OF

MGS ON THE CARDIOLOGY WORKFORCE

urrently, the supply of cardiologists in the U.S. is not
eeting the demand as outlined in the introduction to this

eport. As noted earlier, various social, economic, and
olitical factors affect the prospects of IMGs joining the
.S. cardiology workforce. For example, if the percentage of

MGs in cardiology training positions were to remain stable
ut immigration issues prohibit IMGs from remaining in
he U.S. after training, the numbers of newly trained
ardiologists available to accept positions in private practice
r academic medicine would be reduced significantly. Thus,
ny increase in recruitment of IMGs into traditional or
nnovative “short-track” internal medicine–cardiology train-
ng programs must be matched by supportive immigration
nd visa policies so as to have a positive impact on the total
umbers of cardiologists in the U.S.
Recent international events and concerns over immigra-

ion and terrorism could further discourage or limit IMGs

rom entering the U.S. for postgraduate training. Although
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he ACC workforce survey indicated there were adequate
umbers of qualified applicants, restricting talented and
ighly qualified IMGs from the applicant pool might have
negative impact on the nation’s output of cardiologists

33). Monitoring the impact of these factors on the pool of
MG applicants and their eventual role in cardiology prac-
ice and academic medicine will be important. This will help
nform future decisions and policies affecting the role of
MGs in American cardiology.

ALANCING WORKFORCE NEEDS WITH
HE ETHICS OF INTERNATIONAL RECRUITMENT

ne important consideration with respect to the long-
tanding tradition of encouraging IMGs to come to the
.S. for postgraduate medical and specialty training (with

he assumption that a significant number will remain here to
eet our nation’s demand for physicians) is the impact this

henomenon has on the physician’s home country. Many
MGs come to the U.S. from nations that could benefit
rom the additional training they receive in the U.S. Some
f these countries have a shortage of physicians. This is a
hallenging issue that applies to all medical fields, not only
o cardiology. It is especially problematic, however, as
vidence now indicates that the incidence of cardiovascular
isease is growing significantly in developing nations.
Developing countries often do not have the resources to

ffectively absorb all their medical graduates into post-
raduate training programs. This contributes to physician
igration from developing to developed countries. Some

ations even provide stipends for physicians to train abroad.
conomic and other incentives, particularly in the U.S.,
owever, tend to promote retention of IMGs in this
ountry, possibly depriving other countries of some of their
rightest and best-educated physicians. In many nations the
ost of medical school is subsidized mainly by the govern-
ent. Therefore, the recruitment of post-graduate physi-

ians from developing countries to the U.S., England, and
ther developed countries has been criticized because there
s no mechanism to compensate the country of origin for its
ducational investment in the emigrating physician. A
nilateral “brain drain” of IMGs from developing countries
s likely to have a negative impact on world health care.

In response to these issues, the 5th World Organization
f National Colleges, Academies, and Academic Asso-
iations of General Practitioners/Family Physicians
WONCA) World Rural Health Conference submitted a
ocument in May 2002 outlining an ethical code of practice
or international recruitment of health care professionals
ntitled “the Melbourne Manifesto” (34). The World Med-
cal Association also recently created a committee to develop
policy concerning the exploitation of doctors recruited to
ork in other countries (35). Balancing and matching

raining opportunities with health care needs at the local,

ational, and international levels is desirable.
ORKING GROUP RECOMMENDATIONS

he infusion of IMGs into cardiology and medicine in
eneral in the U.S. has had a significant number of
eneficial effects that transcend the diversity they bring to
ur nation and its health care system. Although most IMGs
ractice—and provide care to a significant percentage of our
opulation—many remain in academic medicine where they
ontribute to research and education. In formulating rec-
mmendations regarding IMGs, our working group be-
ieved that any changes in policy should acknowledge the
ital contributions that IMGs have made and potentially
ill make to the delivery of care to an expanding population
f patients with cardiovascular disease.

ecommendations

. Continue to acknowledge that IMGs are a vital compo-
nent of the U.S. cardiology community and make im-
portant contributions to practice, research, and educa-
tion.

. Because IMGs have demonstrated their ability to com-
pete effectively with U.S. medical graduates for positions
in the nation’s cardiology training programs, there
should be no arbitrary system developed that precludes
qualified IMGs from applying to internal medicine and
cardiology training programs in the U.S.

. Consider developing and piloting a “short track“ training
program for select IMGs who already completed internal
medicine and cardiology training before entering a post-
graduate training program in the U.S.

. Develop programs that encourage greater international
exchange between cardiologists. For example, programs
could be piloted that would make it possible for IMGs
who practice, perform research, or teach in the U.S. to
return to their country of origin for variable periods of
time in order to contribute to that country’s healthcare.
The ACC sponsored such programs (known as Interna-
tional Circuit Courses) for several decades and should
consider reestablishing this model of international
outreach.
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ACKGROUND

urses have assisted physicians in delivering care for gen-
rations. During the past half-century cardiologists, nurses,
nd other non-physician clinicians have collaborated in a
ariety of ways in various contexts to develop new models of
ealthcare delivery to patients with known or suspected
evelopment of the team-care concept in cardiology was the
reation of the coronary care unit concept in the 1960s.
urses and other non-physician clinicians (such as nurse

ractitioners and physician assistants) and individuals
rained to assist in diagnostic tests (such as sonographers
nd X-ray technicians) are now indispensable members of
he cardiac care team.
The need to provide efficient, high-quality care to a large
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nd growing population of patients with cardiovascular
isease has catalyzed the development of several models of
eam care in various inpatient and outpatient settings.
ncreasingly, non-physician clinicians (under the supervi-
ion of a physician) are providing many services traditionally
rovided by cardiologists (1). Cardiologists employ nurses,
edical assistants, and technologists to support the office-

r clinic-based care of their patients. In some contexts,
rivate cardiologists or cardiology groups employ non-
hysician clinicians to help them care for their hospitalized
atients. The role of non-physician health clinicians in
ardiology practices varies widely. This reflects, in part, the
iversity of cardiology practices in the U.S. The 2002 ACC
orkforce survey reflects this diversity (Fig. 1).
Hospitals also employ a wide range of individuals who

rovide a spectrum of clinical, technical, and support ser-
ices to cardiac inpatients. As the complexity and demands
f cardiac care have increased over the past generation,
any types of health professionals have been incorporated

nto cardiac team care including nutritionists, clinical phar-
acists, exercise physiologists, ECG technicians, pace-
aker nurses, hemodynamic monitoring technicians, clini-

al biomedical engineers, imaging technologists, and
mergency medical technologists, among others. The number
f clinical nurse specialists, nurse practitioners, and physician
ssistants that have joined the cardiac care team in recent years
as increased significantly as demand for cardiovascular ser-
ices has grown in response to advances in the field and an
xpanding population of patients with cardiovascular disease.

Cardiologists play a critical role in leading these compre-
ensive cardiac care teams that provide care to inpatients
nd outpatients with cardiovascular disease. As we seek to
mprove the coordination of acute inpatient care with
ngoing outpatient management of patients with chronic
ardiovascular disease, it is important that the cardiac care
eam is used effectively and efficiently. This will have
enefits not just for the individual patient but also for
ociety as a whole. The cardiac care team model can also

igure 1. Practice setting among ACC members (2002). Source: ACC
embership Survey. 2002.
nhance the attractiveness of cardiology practice at a time s
hen new medical graduates and all physicians are seeking
better work–life balance.
This working group believes that the present and pro-

ected shortage of cardiologists in the U.S. can be mitigated
o some extent by increasing the use and improving the
fficiency of non-physician clinicians. This would allow
ardiologists to use their unique skills and abilities to cope
ith increasing demand for their specialized services. More-
ver, the optimal use of the cardiac care team model should
elp individual cardiologists and groups of cardiologists to
chieve a better work–life balance. This, in turn, should
ncrease the appeal of cardiology as a career goal for some
ighly qualified candidates who perceive it as a specialty
here physicians are overworked and have little control over

heir practices or their lives.
It is important to acknowledge that most private and

cademic practices already depend on these individuals to
elp them cope with the high demand for cardiovascular
ervices. Meanwhile, the supply of physician assistants and
urse practitioners is somewhat limited, and there is grow-

ng concern about the nation’s shortage of nurses, a situation
hat is likely to worsen (2,3). There were 2.6 million
egistered nurses in the U.S. as of January 1, 2003, and
pproximately 120,000 of them were advanced practice
urses (nurse practitioners or clinical nurse specialists) (4,5).
t is unknown how many of these are employed by cardiolo-
ists, and we believe the ACC should help develop a method
o quantify and track this important segment of the nation’s
ardiology workforce. Of the 50,000 physician assistants in
ractice, about 3% of them are in cardiology practice, and an
dditional 3% are in cardiothoracic surgical practice.

The duties of non-physician cardiovascular clinicians are
etermined by a combination of factors, including local
raditions and needs as well as rules and regulations created
y hospitals, organizations, licensing bodies, and the gov-
rnment. In the outpatient and inpatient setting, an increas-
ng number of cardiologists employ nurse clinicians, nurse
ractitioners, and/or physician assistants to help them per-
orm the initial clinical assessment of the patient, document
he findings of the history and physical examination and the
reatment plan, communicate with patients and family
embers, and help provide routine follow–up care. Each of

hese activities is supervised by the cardiologist who outlines
plan of diagnosis and treatment for each patient.
In hospital practice many cardiologists also use non-

hysician clinicians to help them deliver a broad spectrum of
iagnostic and therapeutic services. For example, many
ospitals with active interventional cardiology programs
ave trained non-physician clinicians to perform specific
asks such as post-procedure catheter removal and groin
are. Duke University Hospital investigators reported their
xperience recently with training physician assistants to
erform diagnostic coronary angiography under the super-
ision of a staff cardiologist (6). This demonstrates that
orkforce shortages and high demand for cardiovascular
ervices continue to stimulate innovation in the delivery of
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eart care. Increasingly, in response to new ACGME
egulations that restrict work and on-call hours, hospitals
re hiring non-physician clinicians to provide some services
hat traditionally were the responsibility of internal medi-
ine residents or cardiology trainees.

The growing demand for cardiac services and progressive
ubspecialization has led some private and academic prac-
ices to hire general internists to complement the care they
eliver. Of course, family physicians and general internists
rovide many services to patients with stable, chronic
ardiovascular diseases without the active involvement of
ardiologists. In many rural or underserved urban locations
hysician assistants and nurse practitioners provide primary
are without on-site supervision by a physician (5,7). In
ontrast to primary care, unsupervised or independent prac-
ice by non-physician clinicians in cardiology is rare. As
iscussed by Working Group 6, future development of
elemedicine and electronic medical records may further
nhance the ability of non-physician clinicians to provide
rimary and preventive cardiac care at the same time these
nnovations promote greater collaboration between cardiol-
gists and primary care physicians.
Great variation exists in the geographic distribution of

ardiologists and in numbers of cardiac services delivered
cross the U.S. (8). Uwe Reinhardt, a leading health care
conomist, notes, however, that “no one knows what dif-
erences in the quality of patients’ lives are associated with
he stunning geographic variations in practice style” (9).

ennberg et al. (8) have claimed that the clearest predictor
or per capita consumption of cardiac services is the per
apita distribution of cardiologists. This broad spectrum of
sage presumably reflects a combination of over- and
nderuse with respect to expert consensus or evidence-based
uidelines that hope to define appropriate care for specific
ardiac conditions. The ACC/AHA guidelines are designed
o provide evidence-based recommendations to help physi-
ians and others provide appropriate care. These guidelines
hould be helpful to non-physician clinicians as well as the
ardiologists who supervise their activities and actions.

There are financial implications of shifting more respon-
ibilities from physicians to non-physician clinicians. Third-
arty payers may encourage the expanded use of non-
hysician clinicians mainly to reduce the costs of care.
herefore, it is important that we develop better ways to

valuate outcomes so decisions about the sharing or shifting
f specific responsibilities can be based on evidence that
hese innovations enhance outcomes. Currently, there is
reat interest in developing outcome measures that will be
seful to individual practitioners and to institutions as they
ntroduce care models designed to provide more efficient
nd cost-effective care. As the role of non-physician clini-
ians in the care of patients with cardiovascular disease
xpands, we must be able to demonstrate that models we use
aintain or enhance outcomes compared with traditional
pproaches. h
Although the expanded use of non-physician clinicians
elps cardiologists provide care more efficiently, this model
resents some challenges with respect to the boundaries that
efine the content and value of specialty care (10). Close
ollaboration between cardiologists and non-physician cli-
icians is important if the goals of increased access and
fficiency are to be achieved. Meanwhile, a lack of coordi-
ation and autonomous, unsupervised practice by non-
hysician clinicians may result in less desirable outcomes
nd other problems (11,12).

Pharmacists are a valuable part of the health care team,
nd closer collaboration between them, physicians, and
on-physician clinicians is also desirable. Pharmacists pos-
ess extensive knowledge of clinical pharmacology and drug
nteractions. They often have complete and up-to-date
ndividual patient prescription records that may not be
eadily available to the various independent physicians
rescribing for a single patient. Pharmacists are also in an
deal position to alert both patients and their physicians to
otential side effects and drug interactions and to suggest
lternatives. There are some areas of tension, however. For
xample, cardiologists share concerns voiced by other phy-
icians that granting pharmacists independent authority to
ubstitute “equivalent” drugs for those initially prescribed is
roblematic. It usurps the physician’s authority to prescribe
pecific medications for valid reasons based on his or her
nterpretation of the unique clinical situation. Meanwhile,
nauthorized substitution does not free the patient’s physi-
ian from responsibility for potential adverse effects or
omplications that might result from unauthorized substi-
ution. Effective communication is key to resolution and
revention of these types of conflict between professionals.
s discussed by Working Group 6, the Internet, the

lectronic medical record, and other advances in data
torage and communication may facilitate the successful
ntegration of non-physician clinicians and cardiologists
nto a highly effective cardiac care team.

on-physician clinicians and the American College of
ardiology. The ACC recognizes the major contributions

hat non-physician clinicians have made and continue to
ake to the care of patients with cardiovascular disease. In

rder to better understand the spectrum of roles and
elationships that have evolved in different care contexts
ver the past several years, the ACC created a Cardiac Care
eam Task Force in 2002. This task force convened focus
roups of nurses and physician assistants to learn how they
unction as part of a cardiac care team and to assess their
ducational and professional interests and needs.

The discussions were very informative and helpful. It was
specially valuable to learn from participants in the focus
roups about the various roles and responsibilities of non-
hysician clinicians in different care contexts. We believe
hat ACC members, as they evaluate options to help them
ope with increasing practice demands, will find it very
elpful to learn how their colleagues around the country

ave incorporated non-physician clinicians and other health
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are professionals into their inpatient and outpatient prac-
ices. This should help cardiologists decide whether (and
ow) to incorporate non-physician clinicians into their own
ractices as they confront increasing workloads at a time
hen recruiting cardiologists is becoming increasingly dif-
cult in many settings.
Non-physician clinicians undertake many activities on

ehalf of the cardiologists or institutions that employ them.
n addition to providing direct patient care, nurses, physi-
ian assistants, and other non-physician health professionals
ave been assigned the responsibility of gathering data to
rofile practice patterns using ACC/AHA guidelines and
arious tools that have been developed to facilitate contin-
ous quality improvement. This is true for practices and
nstitutions that participate in the ACC’s National Cardio-
ascular Data Registry (NCDR) or are required by payers to
rovide information regarding utilization and/or outcomes.
The Cardiac Care Team Task Force delivered its report

o the ACC Board of Trustees (BOT) early last year. That
eport supported a recommendation that the BOT establish
new membership category for non-physician clinicians. In
arch 2003, the BOT unanimously approved a motion that

urses, nurse practitioners, clinical nurse specialists, and
hysician assistants involved actively in cardiology practice
an apply to become an associate member of the ACC if
hey are sponsored by an ACC member. This historic
ecision resulted in the creation of a new category of
embership, the Cardiac Care Associate. In addition, the
CC created a Cardiac Care Team Committee, now

o-chaired by a cardiologist and a nurse, that includes
urses, physician assistants, and fellows of the ACC.
The immediate goals of the Cardiac Care Team Com-
ittee include: 1) identifying and promoting awareness of

ardiac team care practice models that operate efficiently and
ffectively, 2) collecting information about the various ap-
roaches used to train non-physician clinicians to perform
heir assigned duties effectively in different institutional
ontexts, 3) encouraging the ACC to develop and/or iden-
ify educational programs and tools that would be of special
nterest to cardiology non-physician clinicians, 4) identify-
ng opportunities for cardiologists and non-physician clini-
ians to meet and network (e.g., at ACC Chapter meetings
r receptions at the ACC Annual Scientific Sessions), and
) identifying ACC committees, working groups, and task
orces that would benefit from the appointment of one or
ore non-physician clinicians. The final report of the ACC
ardiac Care Team Task Force will expand on this short list
f opportunities that we have identified to enhance collab-
ration and communication between physician and non-
hysician members of the cardiac care team.
The ACC BOT decision reflects its conviction that the

are of patients with cardiovascular disease can be enhanced
y the cardiac care team approach, when the members of
hat team are supervised appropriately by a cardiovascular

pecialist. Cardiologists in many practice settings have
emonstrated by their actions that they value collaboration
s a vitally important component of high-quality health care
elivery. The ACC should encourage further refinement of
he various models now in place in order to publicize best
ractices with respect to the cardiac care team model.
Effective national organizations exist for nurses and

hysician assistants. These groups address advocacy issues
n behalf of the health care professionals they represent and
he patients their members serve. The ACC should seek to
dentify common issues with these organizations and coor-
inate advocacy efforts. Understandably, issues related to
cope of practice and appropriate reimbursement for services
elivered by non-physician clinicians will need further
iscussion as the cardiac care team approach continues to
volve. Throughout these discussions it is important to
cknowledge the vital role that the cardiologist plays in
oordinating team care in addition to providing many
ervices directly to patients.

The remainder of our working group report consists of
bservations and recommendations we believe would fur-
her enhance the cardiac care team models that are continu-
ng to emerge and evolve throughout the nation. From the
ardiac Care Team Taskforce focus groups and from

nternal ACC data it became apparent that the college’s
ducational programs and products are used widely and
alued highly by non-physician clinicians who care for
atients with cardiovascular disease. The nurses with whom
e spoke felt that contemporary national nursing organiza-

ions serve many useful purposes, but their publications and
eetings do not focus on cardiology. As a result, many

on-physician clinicians rely on the ACC, AHA, and local
ospital-based conferences for their formal continuing ed-
cation in cardiology. Indeed, it became apparent that
urses and physician assistants perceived the ACC’s educa-
ional programs and products as the most important benefit
f potential membership in the college.
We identified several areas that would enhance ACC

ducational activities related to non-physician clinicians and
ther health professionals:

1. Nurses who attend the ACC Annual Scientific Sessions
or other ACC-sponsored CME programs and/or who
use ACC products should be able to receive continuing
nursing education credits for these educational activi-
ties.

2. The Spotlight Session for non-physician health profes-
sionals which was piloted at the ACC Annual Scientific
Sessions (and attracted 600 attendees in 2003) should
be continued and publicized widely.

3. When relevant and appropriate (based on the topic,
purpose, and target audience), non-physician clinicians
who are Cardiac Care Associate members of the Col-
lege should be invited to participate in ACC programs

as speakers, panelists, or co-chairs.
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4. Cardiac Care Associate members of the ACC should be
appointed to educational planning committees and
other College committees, task forces, and working
groups where their perspective would inform the dis-
cussions and enhance the outcomes.

5. The ACC should develop programs and products
designed to help prepare nurses and physician assistants
to function effectively as non-physician clinicians in a
cardiology practice. These programs, designed to sup-
plement prior education and work experience and
on-the-job training, should be offered at various sites
around the country. The ACC chapters could play a
significant role in developing and sponsoring these
educational programs.

6. Chapters should invite nurses, nurse practitioners, and
physician assistants to attend their educational pro-
grams and (when appropriate) to participate as speakers
and panelists to foster interdisciplinary education. Top-
ics relevant to their roles in practice should be pre-
sented.

7. Non-physician health professionals should be encour-
aged to submit articles relevant to cardiology practice
for publication in ACC journals.

8. Condensed versions (e.g., pocket format) of ACC/
AHA guidelines should be made available to members
of the cardiac care team.

9. Tools should be developed that facilitate recording,
retrieving, and analyzing the data required by the
ACC/AHA performance measures.

0. Focused educational modules for cardiology non-
physician clinicians should be developed that would
help prepare them for practice as part of a cardiologist-
led cardiac care team. Topics might include preventive
cardiology and patient counseling in nutrition and
exercise, management of chronic heart failure, the
conduct of office-based research studies, data manage-
ment for performance measurement, and use of perfor-
mance based guidelines, among others.

ONCLUSIONS AND RECOMMENDATIONS

he members of Working Group 5 believe that the cardiac
are team model (in which appropriately trained non-
hysician clinicians are supervised by a cardiovascular spe-
ialist) can enhance both access to and the quality of
ardiovascular care. Various models of this nature already
xist. They have grown, in part, as a pragmatic response for
everal years to the gap between the demand and supply of
ighly trained cardiovascular specialists. As our nation seeks
ays to cope with the growing burden of cardiovascular
isease, we suggest that the ACC consider several steps to
acilitate recruitment, training, efficient and effective use,
nd acceptance of non-physician clinicians in cardiology
ractice:
. The ACC (possibly in cooperation with other organiza-
tions) should create a member survey designed to gather
detailed information on the use of cardiovascular non-
physician clinicians in several contexts (e.g., academic
and various private practice models). This survey should
collect information about methods used to train non-
physician clinicians, their responsibilities and scope of
practice, reimbursement issues, and integration within
the practice, among other things.

. The ACC should analyze the results of the survey and
use them as one method to inform cardiologists about
care team models that appear to be very successful in
terms of incorporating non-physician clinicians in the
inpatient and outpatient practice of cardiology.

. The ACC should describe the potential benefits of
employing non-physician clinicians to cardiology office
managers and administrators.

. The ACC should educate the public that high-quality
cardiac care is a team effort, and that a cardiovascular
specialist is the coordinator of this skilled team. Patients
should appreciate that non-physician clinicians can sig-
nificantly enhance the ability of the cardiologist to give
patients the best possible care. Handouts and other
materials for office waiting areas should be developed to
spread the message that sophisticated, state-of-the-art
cardiovascular care depends on a coordinated team effort.
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NTERNET-BASED EDUCATIONAL APPROACHES
AN FACILITATE PARTICIPATION IN CME PROGRAMS

or practicing physicians, the primary means for keeping
breast of change has been continuing medical education
CME), which is also linked to medical licensure in many
tates. In recent years, CME has faced a number of
hallenges, including the apparent failure of some conven-
ional educational offerings to change physician practices
nd a decreased willingness on the part of many physicians
o devote the time and money necessary to travel to
articipate in traditional CME events. Concerns have also
een raised about the degree to which some CME providers
epend on industry funding because more than one-half of the
ollars spent on CME come from commercial entities (1).
As Internet use by physicians has increased dramatically,

t has been suggested that some of the challenges providers
nd consumers of CME face could be ameliorated by
hifting to web-based educational materials. Meanwhile,
here has been explosive growth in both traditional and
nline CME offerings. According to Bernard Sklar, a
hysician who has followed online CME trends, there were
50 CME websites offering 3,510 activities for 5,500 credit
ours in December 2000. By June 2002, there were 209 sites
ffering 10,952 activities and 18,263 credit hours (2).
espite this dramatic growth in providers and offerings,

owever, online CME credits still constitute a small fraction
f total CME credits awarded. According to a 2001 survey
y the Boston Consulting Group, physicians are changing
heir online information-seeking practices. Doctors appear
o be reducing the number of sites they use for medical
nformation, and professional association sites such as the
CC’s Cardiosource (www.cardiosource.com) are showing

he greatest gains in use (3).
Online CME use by physicians will continue to grow as

oncerns and issues raised by CME consumers are addressed:

1. Online CME must become easier to find, and sponsors
of it must provide better directories of the content and
more information about the source of that content.

2. Online CME offerings must become more engaging to
overcome the natural preferences of many physicians for
paper-based models. This may require more develop-
ment of Internet-based simulations and interactive
clinical problem-solving exercises.

3. The CME consumers, especially those in mid-career,

will need ongoing support if they are to take advantage i
of the Internet and other innovations in information
transfer. It is apparent that competency in electronic
information management will be a necessity for physi-
cians who want to practice state-of-the-art medicine.

4. The role and influence of industry in CME requires
further clarification, in terms of online and traditional
types of educational offerings. The CME consumers must
be able to determine the quality, source, and objectivity of
information provided. This should be a major determinant
of user preference; it also presents organizations such as
the ACC with both opportunities and challenges.

Just in time” education to meet the needs of practitio-
ers providing care to patients. It is believed that the most
teachable moment” occurs when a medical student, resi-
ent or practicing physician is actively engaged in the care of
specific patient. Information obtained in that setting is
ore likely to be remembered and to have a lasting impact

n practice behavior. As providers gravitate toward elec-
ronic medical record (EMR) systems and computers be-
ome even more common in the hospital and office settings,
he likelihood increases that physicians will have (or will
emand) more access to so-called “just-in-time” learning (i.e.,
ME that occurs in real-time in the context of patient care).
pplications that focus on this type of context-based learning

re being developed. Meanwhile, evidence-based practice da-
abases are being imbedded in various types of EMR products,
uch as physician order-entry and standardized order sets.

An example of “contextual” online medical information
nd CME is the Stanford SKOLAR MD program. Sub-
cribers can access a number of medical reference books,
ull-text journals, drug databases, practice guidelines,
vidence-based medicine resources and patient educational
aterial. They can also receive Category-I credit for con-

ucting a search and answering online questions regarding
he material. It seems likely that this type of “granular
ME” has the potential to increase the efficiency of obtain-

ng CME credit and to reward physicians for using infor-
ation resources while taking care of patients.
Meanwhile, trends in consumer education are affecting

he content and context of communications between pa-
ients and their physicians. Many patients now use the
nternet to gain insights into their health problems and
reatment alternatives. Already, consumers use the Internet
o obtain health information more than for any other reason
4). More people go online daily to look up health care

nformation (6 million) than visit doctors. In 2000, the Pew

www.cardiosource.com
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nternet and American Life Project reported that 52 million
mericans relied on the Internet to make crucial health care
ecisions; in 2002 that number increased to 73 million.
The growth and impact of direct to consumer advertising

n recent years has also been dramatic. Despite these trends,
any patients still prefer to receive health information

irectly from their physician or a member of his or her staff.
ne concern about patients using the Internet to seek

ealth information relates to the reliability of what they find
nd read. To help physicians direct their patients to reliable
ealth information on the Internet, the National Library of
edicine (NLM) and the American College of Physicians

ACP) are piloting an “information prescription” program.
his allows a physician to provide a patient with a pre-
esigned prescription that takes him or her directly to high-
uality health information on Medline Plus. Similar partner-
hips, designed more specifically for cardiologists and patients
ith cardiovascular disease, may be possible for the ACC.
oint-of-care education and advice via wireless devices.
he growing use of personal digital assistants (PDA) by
hysicians represents another opportunity for point-of-care
ducation and interactivity. A 2002 ACC survey found that
4% of members reported using a PDA for one or more
rofessional functions. The scope and sophistication of
linical and professional applications designed for PDAs
ontinue to increase dramatically. The case of the free drug
atabase application, ePocrates Rx, is instructive. This
pplication (used by more than 100,000 health profession-
ls) was the subject of a recent survey reported by Bates and
olleagues at the Brigham and Women’s Hospital in Boston
5). They surveyed a random sample of 3,000 ePocrates Rx
sers; 32% responded. Users identified several advantages of
his program, including saving time during information
etrieval, ease of incorporation into patient workflow, and
nhanced decision making in drug selection and dosing.
espondents also believed their use of the database reduced
reventable adverse drug events. Systems that will document
he use of PDA resources as a way to receive CME credit
ill likely be developed. The convergence of PDAs and bar

ode technologies in the healthcare industry will provide
pportunities to link specific information searches (e.g.,
uidelines) to specific patient evaluations in a way that can
e used to document an individual physician’s attempts to
rovide high-quality care.

LECTRONIC COMMUNICATION
ETWEEN PATIENTS AND PHYSICIANS

he Internet provides opportunities to improve satisfaction
nd outcomes by enhancing communication among pa-
ients, their physicians, and other health care providers. Just
s the telephone replaced much written correspondence
uring the second half of the 20th century, e-mail is now
eplacing the telephone as the primary means of communi-
ation. Patient privacy concerns, especially in view of new

IPPA regulations, have implications for how physicians p
ommunicate with their patients. Although some practices
se e-mail for patient communication, this may be more
roblematic if the messages are not encrypted for privacy.
oreover, the communication is not just between a single

atient and his or her private physician. Many practices now
ely on non-physician clinicians or other staff members to
nform patients of laboratory results or to help educate
hem. The majority of cardiologists now practice as a
ember of a group, and team care offers many advantages,

s discussed by Working Group 5. These important inno-
ations make it necessary to focus on the security of patient
nformation that is transmitted electronically.

The impact of e-communication will vary depending on
he balance between health care practitioners “pushing”
nformation to patients and patients/consumers demanding
r “pulling” information from health care providers (6).
aiser, the large California HMO, has a members-only

onsumer website designed to give members an alternative
o calling or visiting their physician or other health care
rovider. The service includes health-learning materials,
ealth assessment tools, and links to selected health-related
ites. Patients can also communicate with other members,
aiser staff, and physicians.
Although e-mail is now the preferred method of com-
unication among friends, family members, and colleagues,

necdotal information suggests that physicians are reluctant
o use e-mail for patient correspondence because they are
oncerned about the volume of messages they may receive from
atients or concerned family members. Moreover, there is no
eimbursement for e-mail (or telephone or written) advice.
till, using e-mail to answer patient questions and/or to
rovide educational materials could reduce the amount of
communication time” with patients, as direct telephone con-
ersation may be lengthy compared with more succinct replies
ia e-mail. Written messages to patients could enhance the
bility of patients to follow instructions.

Tools that provide information that supports self-care
nd decision making by patients may ultimately reduce
emand for unnecessary services (7). For a significant
ransition from face-to-face visits to online communication
etween physicians and patients to occur, however, reason-
ble reimbursement for the services provided electronically
ust be established. Recently, Blue Shield of California
ade a decision to reimburse physicians for time spent

roviding online consultations for patients via e-mail (8).
Another approach used by some medical practices is to

stablish a Website with a secure connection for health care
roviders and patients. The VeriSign Secure Site, or similar
rograms that employ security measures akin to those used
y banking and e-commerce sites on the Internet, enhance
he privacy of submitted information. The establishment of
uch a secure site is likely to be cost-effective for many
ractices that want to communicate with patients in a secure
ashion. This may reduce costs and increase convenience
ecause a patient can receive information from his or her

hysician about test results, treatment options, and prescrip-
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ions without actually visiting the doctor’s office. In contrast
o e-mail, this form of secure e-communications addresses
rivacy issues that are of such concern in contemporary
edical practice. There are many potential uses for and

dvantages of such a system for patients as well as physicians
nd members of their staff. These include:

1. Prior test results are available, making it possible to
review trends (e.g., lipid levels, glucose levels, internal
normalized ratios, weight, blood pressure, etc.).

2. Some EMR packages offer the ability for real-time
transfer of laboratory results between facilities. After
review and added comments, the information can be
transferred directly to the patient’s personal “mailbox.”

3. Reminders can be e-mailed to patients who require a
follow-up visit or laboratory tests.

4. Patients and medical staff can communicate about
symptoms and questions.

5. Patient appointments can be scheduled or rescheduled
online with automated programs that respect patient
convenience and reflect provider availability.

6. Electronic claim submission can facilitate timely reim-
bursement.

7. Patients can review the status of their bills and insur-
ance payments. They can also arrange for electronic
fund transfer to pay for services they have received.

8. Patients can subscribe to newsletters that provide gen-
eral healthcare information, news about new services
offered by the practice, or information about clinical
trials.

9. Links can be created to other sites that provide infor-
mation that might be useful to patients and their
families.

0. Patients or other authorized individuals can access all or
portions of the medical records anytime, after appro-
priate approval and authentication.

1. Prescription renewals can be forwarded electronically to
specific pharmacies that have established systems to
handle this method of communication among patients,
physicians, and pharmacists.

HE ELECTRONIC MEDICAL RECORD (EMR)

lthough a minority of physicians currently use an EMR in
heir outpatient practices, this method of documentation
nd communication will play a vital role in the future of
ealth care (9–11). The EMR offers several advantages to

ndividual physicians, group practices, and hospitals. Ideally,
t should be comprehensive and include links to all relevant
atient information such as outpatient and inpatient notes,

aboratory and X-ray results, and procedure and pathology
eports. Such connectivity has the potential to increase the
fficiency of the physician and the health care team by
acilitating data retrieval and the coordination of care and
ollow-up. The relative ease of accessing patient data should
acilitate decision making. Finally, an optimal EMR should

nhance the quality of care delivered and the outcomes of m
hat care. Although no single EMR has emerged as superior
o all others, the EMR developed for the Veteran’s Affairs
ospital system is one of the most integrated and sophisti-
ated in existence.

The EMR is considered to be an essential tool to improve
ealth care efficiency and enhance outcomes. Nevertheless,
bstacles such as cost and resistance to change have delayed
ts widespread adoption (12). A recent survey of 1,587
hysician organizations showed that clinical use of informa-
ion technology (IT) systems for electronic data capture was
nconsistent (13). When asked if their electronic data system
ncluded a standardized problem list, progress notes, med-
cations prescribed, medication decision support, laboratory
esults, and radiology results, the average physician organi-
ation had only 1.4 (23%) of these six capabilities; 49.9%
ad none and 78.5% had two or less. For the immediate
uture, partial integration of EMR systems is likely to limit
he attainment of potential efficiencies on physician work-
ow. Utilization of EMRs in health care will be imperative
o consolidate patient data efficiently and to optimize the
isplay of relevant clinical information used to make med-
cal management decisions. After a steep learning curve, the
MR should improve overall productivity and practice

fficiency.
The ability to enter relevant patient care information at

he bedside quickly and accurately should enhance patient
are and improve outcomes. Physicians and other providers
an become more efficient if they can enter or access data at
everal convenient locations in the hospital or outpatient
etting. Key findings and progress notes can be entered at
he point of care and transferred to the hospital record
nd/or a provider’s EMR through a wireless network.
almtops and PDAs are being used increasingly as a
oint-of-care tool. Software applications that are particu-

arly useful to physicians include patient tracking, laboratory
rder entry and results checking, medical calculations,
rescription writing, and charge capture (14). Providers can
lso monitor real-time data via a Web browser or wireless
pplication (15). Potential efficiencies include the avoidance
f duplicative efforts, enhanced decision making, and reduc-
ion in workload for physicians, non-physician clinicians,
nd other personnel. Problems with legibility of progress
otes would be eliminated, reducing potential errors and
aving time for other medical personnel involved in the
atient’s care.
Point-of-care technology includes the use of palmtops

ot only to retrieve patient clinical data, but also to retrieve
mportant scientific information useful in patient care and
ecision making. As mentioned earlier, ePocrates is an
xample of medication software that provides ready access
o information on cost, dosing, drug interactions, and
dverse reactions (16). A survey of physicians using eP-
crates Rx revealed that this tool facilitated information
etrieval, was easily incorporated into the workflow, and
mproved the quality of decision making (5). Although
any physicians use PDAs, only 4% were estimated to use
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hem for writing prescriptions (17). It is likely that elec-
ronic prescription “writing” will replace the traditional
andwritten prescription because it can facilitate documen-
ation and communication and reduce errors (18). Barriers
ust be overcome to encourage the widespread utilization

f these tools. A 2001 Harris Poll showed that 26% of
hysicians used PDAs, but this number is expected to
ouble by 2005 (19).
Computerized physician order entry (CPOE) has also

een demonstrated to improve quality and reduce resource
tilization; but many studies suggest it takes longer to enter
rders (20). One study showed that physicians in training
pent 9% of their time on CPOE functions compared with
% with paper order entry. Some of the increased time spent
n CPOE can be counterbalanced by decreased time used
y other personnel such as pharmacists and nurses.
apid electronic retrieval of laboratory, pathology, and

adiology reports. The ability to retrieve clinical informa-
ion promptly plays an integral role in optimizing decision
aking and providing quality care. The near instantaneous

lectronic acquisition and/or display of data at the physi-
ian’s fingertips can substantially reduce the time of an office
isit. Commercially available computer systems make it
ossible to view pathology specimens, radiology films, and
ther imaging studies from any computer workstation in a
ospital or other integrated practice location. This elimi-
ates the need to visit the laboratory or X-ray department to
iew studies, which, in turn, should increase the likelihood
hat the ordering physician will review the actual images
ather than rely entirely on written or verbal reports.

In a study of so-called picture archiving and communi-
ation systems (PACS), referring physicians unanimously
referred PACS over film, and 91% of users believed they
ncreased their productivity (21). Integration of a PACS
nto an EMR maximizes efficiencies in the system (22).
xtending the ability to view imaging tests electronically to
physician’s office can further enhance efficiency and

roductivity. Remote viewing of imaging studies also makes
t possible to show patients and family members the actual
chocardiogram or angiogram images used to make treat-
ent decisions.

LECTRONICALLY PROVIDED
DISEASE MANAGEMENT” GUIDELINES

rompt access to current and relevant scientific evidence has
ecome increasingly important in the clinical decision-
aking process. The body of knowledge in medicine is

xpanding at an explosive rate (23). Clinicians cite time
onstraints as a major reason they do not seek answers to
uestions that may be relevant to patient management (24).
extbooks and journals may not be readily available.
vidence-based clinical practice guidelines have become a
ainstay in cardiology and many other specialties. Al-

hough authoritative guidelines such as those produced by

he ACC and AHA can inform medical decision making,
he creation and distribution of guidelines does not ensure
heir use (25). To be most helpful, guidelines must be in an
ccessible format that is easy to use and up-to-date.

A recent physician survey showed that 68% had received
uidelines from health plans and 57% had access to disease
anagement (DM) programs (26). Eighty-five percent of

eneralists and 71% of specialists found clinical guidelines
seful; 83% of generalists and 74% of specialists found DM
rograms useful. By enhancing quality of care through
etter adherence to guideline recommendations, it is also
ossible that reductions in health care utilization might
ccur, thereby reducing unnecessary scheduled patient visits,
hone calls, and hospitalizations.

ELEMEDICINE POTENTIAL

elemedicine is defined as facilitated remote consultation
nd diagnosis using telecommunication technologies. The
rimary rationale for the development of telemedicine is to
erve populations that, for various reasons, have limited
ccess to traditional, high-quality diagnostic or therapeutic
edical services. Although telemedicine lends itself partic-

larly well to specialties where images are crucial to diag-
osis, such as dermatology, it is used effectively by many
pecialties. Two modalities are available for using telemedi-
ine: 1) store-and-forward and 2) real-time.

In the “store-and-forward” approach, clinical images
e.g., information derived from an examination or a proce-
ure) are sent to another site for display, interpretation, and
ermanent storage. The advantage of the store-and-forward
echnology is that it obviates the need for simultaneous
vailability of the consulting parties. The low bandwidth
equirements for this technique also make it less expensive.
he store-and-forward format is appropriate when a formal

eport is not required for immediate decision making. A
uch more demanding telemedicine approach is the “real-

ime” transfer of an examination record so that two (or
ore) caregivers (and a patient) in different locations can

imultaneously assess the results provided by the imaging
xamination. Logistical issues such as scheduling all the
arties at the same time and accessing bandwidth on
emand have limited the use of real-time telemedicine.
Meanwhile, development of the Digital Imaging and

ommunication in Medicine (DICOM) led to the accep-
ance of a standardized format and media (CD-ROM) for
rchiving, exchanging, and transferring images. The accep-
ance of the DICOM standard means that coronary angio-
rams can be viewed in different institutions and over time
facilitating comparison with prior studies). With the avail-
bility of the standardized DICOM format, in addition to
he image acquired at the site of procedure (e.g., a commu-
ity hospital) the images can be displayed at a remote site
e.g., a tertiary referral center). In interventional cardiology,
or example, this approach is an excellent tool for education
nd practice.
In contemporary cardiology practice the most common
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pplication of telemedicine is the transmission of electro-
ardiograms. It has been shown to be especially effective in
ediatric cardiology, where the prompt and accurate diag-
osis of congenital heart disease in the neonate may be
rucial to the outcome of the patient (27,28). One benefit of
he telemedicine link is to be able to provide a remote
iagnosis from transmitted images to help decide whether
nd when patient transfer is indicated. Telemedicine can
nhance patient care and inform decisions with respect to
he need to transfer patients from community hospitals to
eferral centers.

The use of telemedicine in the catheterization laboratory
s still in its infancy. There are four important areas of
otential application for real-time catheterization procedure
ata transfer: 1) physician training, 2) clinical conferencing,
) support for clinical trials, and 4) support for clinical
rocedures. Except for clinical conferencing, the other
pplications require accurate replication of angiographic,
chocardiographic, and intravascular sound data. This
ould require high-fidelity, and higher bandwidth telecom-
unications systems. The cost of such systems may preclude

he routine use of telemedicine in cardiology at the present
ime. Telemedicine holds much promise for cardiology
ractice, but some important issues need to be resolved (e.g.,
eimbursement, licensure, and HIPPA) before it can achieve
ts full potential.

ECOMMENDATIONS

. The ACC should play a leading role in the effort to
develop and implement functional requirements and
characteristics of cardiovascular information manage-
ment systems.

. The Accreditation Council for Graduate Medical Edu-
cation (ACGME) should endorse and implement new
models of point-of-care learning and continuing medical
education.

. The expanded use of high-quality telemedicine to sup-
plement traditional cardiovascular care to all appropriate
patients and communities should be encouraged.

. The ACC should help educate cardiovascular specialists
about existing and emerging technologies that can im-
prove the quality and efficiency of patient care.

. The Internet and other new technologies such as PDAs
should be used to facilitate the dissemination and im-
plementation of clinical practice guidelines.

. New technologies such as e-mail and other Internet-
based functions should be used to enhance cardiac care
team-patient communication, education, and disease
management.
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ob satisfaction, an important ingredient of a healthy pro-
essional environment that encourages efficiency and team-
ork, which can result in better outcomes. This working
roup focused on methods to enhance the process of
atching cardiologists with job opportunities. The group

ncluded cardiologists from academic and private practice
nd a cardiologist who had recently completed training. We
sed data from the ACC Cardiology Workforce Study 2002
hereafter ACC workforce survey) to inform our discussions
nd recommendations. This report focuses mainly on the
ob-matching process from the perspective of the job seeker.
lthough most individuals actively seeking jobs in cardiol-
gy are trainees, many experienced academic or practitioner
ardiologists are seeking a different position. The report
ncludes suggestions for various types of educational pro-
rams that would help to inform trainees about the current
ardiology job market and ways to improve their chances of
nding a position that matches their interests and needs.
e also discuss ways that the ACC, because of its national

cope, local chapters, and affiliates-in-training program, is
ell-positioned to facilitate the job-matching process.
Trainees completing their cardiology fellowships now

ave the good fortune of a very active job market that
resents them with a wide range of options in terms of job
ontent and location. The results of the ACC workforce
urvey sent to senior cardiology trainees, cardiology training
rogram directors, and recruiting firms provide compelling
vidence that many open positions exist in general clinical
ardiology and its subspecialties (e.g., interventional cardi-
logy and eletrophysiology). Bruno and Ridgway Research
ssociates assisted ACC leaders and staff in constructing

nd conducting the survey. Their detailed analysis of the
urvey results led them to conclude, “The data from these
hree important segments impacting cardiology workforce
oint to the inescapable conclusion that, while there is
mple supply of cardiology and high and increasing demand
or their services once graduated, there are not enough
raining slots to meet that demand. Also, the evidence is
hat the disparity of supply versus demand will continue
ince programs seemingly can only make modest increases
ven if they had the resources.” The survey data also led
hese consultants to predict that “the job market will
ontinue to be very favorable toward senior fellows, recruit-
ng for their services will continue to be very competitive,
nd the current workforce will have to face an increased

atient demand” (1). The ACC workforce survey revealed p
hat 71% of senior cardiology trainees believed that their job
earch was relatively easy. When the survey was conducted
n the summer of 2002, 74% of the senior fellows had
lready secured a post-training position. Those who had
ccepted a position received an average of five job offers; those
ho had not yet accepted a position received an average of four

ob offers. Importantly, a majority of those who had accepted a
osition were satisfied with it (Fig. 1).
The ACC workforce survey provided useful information

bout what factors senior cardiology trainees thought were
ost important as they considered different positions (Fig.

). Our consultants explained, “An analysis of gaps between
atisfaction with features of a first post-training position in
cardiology practice and importance of those same features

eveals that there are hardly any gaps at all. It seems that each
f the very important features on the senior fellow ‘wants and
eeds list’ has been satisfied” (2). Each cardiology trainee (with
is or her spouse, partner, or family) must consider many
hings as they evaluate potential job opportunities. The ACC
orkforce survey provides a useful perspective on the relative

mportance of several aspects of finding an ideal position.
One of the biggest challenges facing our specialty and

atients with cardiovascular disease is a continuing (and
orsening) shortage of general clinical cardiologists. It is

vident from the ACC workforce survey that currently only
small percentage of senior trainees are seeking this type of
osition. Figure 3 provides a summary of the type of
pportunities that senior fellows were seeking. Working
roup 8 proposes an excellent model that would facilitate

raining more general clinical cardiologists.
The results of the ACC workforce survey suggest that
ost senior trainees are quite satisfied with the positions

hey have chosen or are considering. We believe, however,
hat the job-matching process could be enhanced by pro-
iding trainees and cardiology training program directors
ith more information about the job market and job

eeking. We are unaware of recent published data that reveal
ow often cardiology training programs sponsor formal pre-
entations or otherwise try to facilitate the job-search process in

structured way. It is our impression that most training
rograms do not address these topics. However, several recruit-
ng firms focus on cardiology, and some of them sponsor
eminars or otherwise provide job seekers with information
bout the market for cardiovascular specialists.

From the standpoint of the cardiologist looking for a

osition (and most will be senior cardiology trainees or
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ecent graduates of training programs), the job-matching
rocess consists of two distinct but complementary phases.
he first phase relates to the general type of position the

ardiologist is seeking (Table 1). The second phase consists
f a candidate selecting a specific position from the oppor-
unities offered to him or her. This important stage may take
everal months to complete, based on the cardiologist’s
nterests and aspirations, the job market at the time, and the
eed to address the many professional and personal details

nvolved in the decision to accept a position. The ACC
orkforce survey revealed that (of the respondents) 75% of

he senior trainees were married, 82% were male, their
edian age was 34, and 53% had graduated from a U.S.
edical school. The fact that three-quarters of trainees seeking
job are married emphasizes the fact that many of the

ecisions about where to locate are shared with a spouse (who
ill often have his or her own specific work or life goals).
The most popular private practice model for both ACC
embers and senior cardiology trainees is the single-

pecialty group. In cardiology there has been a steady trend
way from solo or small group practice to large single-
pecialty group practice over the past quarter-century. The
opularity of this practice model can be attributed to a
ombination of factors, including a greater degree of func-
ional autonomy and a higher potential salary compared
ith private multispecialty groups. Academic positions are
ost closely related to the multispecialty group practice model,

ut full-time academic cardiologists practice in a teaching
ospital and usually have a significant commitment to research
nd/or teaching in addition to patient care responsibilities.

As we considered how to enhance the job-matching
rocess, we recognized that a significant number of recent
ardiology trainees change jobs within five years of accept-
ng their first position. It would be useful to gather data on

igure 1. Overall satisfaction with first post-training position features and
his aspect of job-matching in order to reduce the number of o
nsatisfactory matches. Many factors enter into a trainee’s
ecision to accept their first position, and many professional
nd personal factors contribute to his or her decision to leave
hat job for another position. In some instances the practice
r institution decides not to keep the cardiologist as a member
f their group or staff after an associate period of one or more
ears. We believe that better and more stable job matches will
esult from enhancing the original search and match process
hrough education and by providing greater awareness of the
umber and types of positions that are available.
The training program director or another interested

ardiology faculty member should discuss at an early stage of
fellow’s training the type of career he or she is most likely

o seek upon completion of their fellowship. Indeed, it is
seful to discuss this with internal medicine residents if they
xpress interest in cardiology or when they are interviewing
or a cardiology fellowship position. Each training program
hould develop a formal system that encourages fellows to
iscuss their career goals at regular intervals either with the
irector of the program or another faculty member. Under-
tandably, the career goals of a significant number of
ardiology trainees change during their fellowship as they
re exposed to various cardiology subspecialties and learn
ore about the various types of careers open to them.
orking Group 8 describes the broad spectrum of careers

hat now exist in cardiology.
Many (probably most) trainees see academic and practitio-

er cardiologists mainly during busy inpatient clinical rotations
r when they are “on call,” a time that can be especially hectic.
hese experiences present a distorted view of cardiology
ractice and surely discourage some highly qualified medical
tudents and internal medicine residents from considering a
areer in the specialty. An effort should be made to provide
rainees a more balanced view of the spectrum of cardiology

fits (senior fellows). Source: ACC Cardiology Workforce Study 2002.
pportunities. For example, it would be useful for internal
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edicine residents or cardiology fellows interested in private
ractice to have an opportunity to have one or more outpatient
otations in various types of practices. This would afford them
n opportunity to explore and better understand the spectrum
f clinical activities that take place outside a busy hospital
npatient service. It seems likely that some members of the
art-time faculty affiliated with the academic medical center or
ardiologists in nearby communities would welcome this op-
ortunity, although the time pressures that practitioners face in
ll settings today may reduce their interest in taking on this
dded responsibility.

If a formal offsite outpatient cardiology rotation is not
easible, an informal arrangement during elective or vacation
ime might be possible. The local ACC chapter could help
dentify cardiology groups or individual cardiologists willing
o serve as mentors. The practitioners who participate would
n turn become acquainted with trainees considering private

igure 2. Summary of “mean” ratings for factors considered in job search
orkforce Study 2002.
ractice opportunities. Such a relationship might facilitate m
iring one of these fellows in the future. Groups having
ifficulty recruiting might be willing to offer opportunities
o trainees interested in seeing their practice firsthand.

orking Groups 2 and 3 also emphasize the importance of
entoring in various contexts as we seek to attract the most

ualified candidates to our specialty.
A similar mentoring experience could be arranged for

rainees considering a career in academic medicine or
ndustry. Ideally, in the academic setting, a full-time faculty

ember should be assigned to mentor a trainee who shares
is or her professional interest. The mentor should meet
egularly with the trainee to provide feedback and advice.
his faculty member could also help the trainee identify
pen positions in other academic medical centers. Trainees
eeking specific types of academic or private practice oppor-
unities should also be encouraged to attend local, regional,
nd national cardiology continuing medical educational

extremely important, 1 � not at all important). Source: ACC Cardiology
(5 �
eetings and ACC chapter meetings. These meetings
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rovide trainees an opportunity to meet formally or infor-
ally with a variety of individuals who can describe various

rofessional opportunities.
The California chapter of the ACC developed a program

hat has been very successful in connecting trainees with
cademic and practitioner cardiologists. This model, which
akes advantage of the ACC’s network of 39 chapters, could
e replicated throughout the country because most cardiol-
gy training programs are located in states with chapters.
or several years the California ACC chapter has sponsored
popular one-half day program during its annual meeting

igure 3. Practice focus that best describes opportunity sought/selected. S
hat informs trainees about the academic and private prac- o
ice job markets. Other chapters have incorporated similar
rograms into their meetings.
Ideally, senior trainees and recent cardiology graduates

hould participate in the planning of this type of local
rogram. Many subjects might be included. For example,
he program might include “case studies,” examples of job
earches that went well or perhaps not so well. Some ACC
hapters have sponsored a “job fair” that enables trainees
eeking a specific type of position to meet with representa-
ives of academic programs, private practices, and industries
hat are seeking cardiologists. (See Appendix for the agenda

: ACC Cardiology Workforce Study 2002.
ource
f the California Chapter Fellows Session.) It would be
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seful if the didactic portions of some of these programs
evoted to job-seeking could be recorded for distribution to

nterested trainees and training program directors.
Trainees considering an academic career should consider

ttending the conference “How to Become a Cardiovascular
nvestigator,” which addresses various aspects of academic
ardiology positions, with emphasis on research. These
onferences, held at the ACC’s Heart House, have been
ponsored jointly by the ACC, American Heart Association
AHA), and the National Institutes of Health (NIH). This
ne and one-half day session provides valuable insight into
arious aspects of beginning a career in academic medicine.
ubjects discussed include: 1) the spectrum of clinical and
esearch opportunities available in most academic centers, 2)
riting grant applications, 3) choosing a research project, 4)
riting scientific papers, and 5) job searches, among other

opics. There is no registration fee for this program. Record-
ngs of these conferences should be made available to training
rogram directors. If there is sufficient interest, this program
ould be expanded to a second site, such as the West Coast, to
acilitate access. Attendees have commented that the face-to-
ace interactions with faculty have been particularly valuable.

The 2004 ACC Scientific Sessions included a symposium
ealing with job opportunities and job seeking. The topics

ncluded “Career Choices: How to Network, Identify the
ecisions that Count, and Make it Happen” and “How a
ellow-in-Training Got Started in the Real World,” among
thers. This working group believes that programs such as
hese will continue to be popular among trainees and may
ncourage more of them to attend the ACC Annual
cientific Sessions.
Other topics of interest to job seekers that could be

ncorporated into the mentoring process at individual insti-
utions or could be part of a structured program offered by
he ACC, its chapters, or other organizations might include:
) the role of professional recruiters, 2) the business aspects
f private practice, 3) legal issues related to contracts of
mployment, 4) the most popular methods of compensation
including salary, bonuses, and benefits), 5) how to access
ublished surveys that list starting and mean salaries for
ifferent types of cardiologists in various geographic loca-
ions and types of practice, and 6) how to evaluate the
nancial stability and physician turnover history of a prac-

able 1. Types of Cardiology Practice and ACC Member
rofile (2002)

Type

Domestic ACC Members
Identifying This as the Type

of Practice They Are In

ingle-specialty private group 46%
ultispecialty group practice 11%

olo practice 12%
ull-time academic practice 19%
ther* 12%

ource: ACC Membership Survey (2002). *Includes fellows who are ACC members
4% of total surveyed)
ice, among other things.
The ACC also sponsors a “Computerized Placement
enter” at the Annual Scientific Sessions. This includes a
edicated on-site facility with electronic access to the
ollege’s ACC Cardiology Careers (discussed in the sub-

equent text). The ACC staff members are available at the
ob-placement center during the annual meeting to assist
rainees and cardiologists seeking positions to post their re-
umes that include their specific interests. The facility provides
pace for meetings and interviews between job seekers and
ndividuals representing institutions or practices that are re-
ruiting. Shortly, the College will begin to offer assistance to
etired or semi-retired cardiologists seeking to return to prac-
ice on a part-time or full-time basis.

The ACC provides several services to facilitate job
atching. One that has proved to be very popular is the
eb-based ACC Cardiology Careers (http://www.acc.org/

ome_links/jobopport.htm, Accessed June 13, 2004). In
une 2004 there were 577 cardiology jobs posted at this site,
nd several postings describe more than one open position.

hen initiating a job search, the fellow may submit his or
er resume to ACC Cardiology Careers at http://
ww.acc.org for maximal exposure and to directly contact
ractices offering specific types of opportunities or in specific
eographic areas. Once again, the ACC chapters should
onsider how they might better serve their members seeking
artners and the affiliates-in-training in their state or region.
In summary, this is a time of great opportunity in

ardiology, one of medicine’s most interesting and dynamic
pecialties. Fellows completing their training are entering a
ob market that offers a wide range of positions in academic

edical centers and in private practice. To enhance the
ob-matching process and to reduce the likelihood of dis-
atisfaction trainees should take advantage of the tools
vailable to them (such as ACC Cardiology Careers) to be
etter informed about their options. Meanwhile, academic
edical centers, the ACC, and local ACC chapters should

ontinue to improve the process of matching the right
erson with the right position.

ECOMMENDATIONS/CONCLUSIONS

. Each cardiology trainee should have a faculty mentor
whose responsibilities include helping the fellow con-
sider career options early in their training.

. Opportunities for outpatient rotations in private prac-
tice settings should be made available to interested
trainees.

. ACC chapters should consider ways to facilitate job
matching between their members and trainees in their
state or region. Successful programs, such as the one
conducted by the California chapter, can serve as models
for other ACC chapters.

. The special symposium on job hunting should be a
standard part of the ACC Annual Scientific Sessions.

. Formal national ACC or ACC chapter symposia dealing

with job searching should be recorded and made avail-

http://www.acc.org/home_links/jobopport.htm
http://www.acc.org/home_links/jobopport.htm
http://www.acc.org
http://www.acc.org
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able to all training program directors and interested
trainees.

. Trainees interested in an academic career should attend
the Learning Center Program “How to be a Cardiovas-
cular Investigator.”

. The ACC Cardiology Careers Website and the on-
site Computerized Placement Center at the ACC
Annual Scientific Sessions should be given increased
exposure to all trainees, faculty, and the membership at
large.

ORKING GROUP 7 REFERENCES

. Bruno and Ridgway Research Associates, Inc. ACC Cardiology Workforce
Study conducted for the American College of Cardiology. M-2. 2002.

. Bruno and Ridgway Research Associates, Inc. ACC Cardiology Workforce
Study conducted for the American College of Cardiology. S-7. 2002.
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NTRODUCTION

he two main objectives of Working Group 8 were: 1) to
resent detailed definitions of the various “types” of cardio-
ascular specialists, and 2) to offer a new model for training
eneral clinical cardiologists. It is important to establish
ommon definitions of cardiology’s recognized and emerg-
ng subspecialties. This standardized nomenclature will be
f value to a wide range of individuals and organizations.
ow is the time to develop and pilot a more focused and

horter training path for physicians whose career goal is to
e a general clinical cardiologist. In response to the ongoing
xpansion of knowledge, technology, and techniques that
efine cardiology, the period of training required to become
board-certified cardiovascular specialist or subspecialist

as lengthened. Meanwhile, the time devoted to prelimi-
ary training in general internal medicine has remained
onstant (three years). The growing shortage of cardiolo-
ists presents an opportunity for our nation’s academic
enters and regulatory bodies to become partners in the
evelopment of innovative alternatives to the traditional
odel of internal medicine and cardiology training.
comprehensive system for classifying cardiologists. A

ore comprehensive system for classifying the various types
f cardiovascular specialists active today will be of value: 1)
o medical students, internal medicine residents, and cardi-
logy trainees as they contemplate career options, 2) to
nstitutions and organizations as they consider the spectrum
f services they provide and the educational programs they
ponsor, and 3) to various public and private organizations
nd agencies concerned with a wide range of socioeconomic
spects of cardiology. A standardized nomenclature for
lassifying the different types of cardiovascular specialists
ill also be very helpful for enhancing workforce projections
ecause each type of cardiovascular specialist is likely to have
different supply/demand ratio depending on a variety of

actors.
As cardiology evolved as a specialty during the second

alf of the 20th century, several distinct subspecialties
merged—mainly as a result of scientific advances and a
eries of technological and procedural innovations relevant

o patient care. For example, the term invasive cardiologist d
ppeared after the introduction of cardiac catheterization in
he 1940s. Today, several different types of cardiologists
rovide specific services to patients and to other types of
ardiologists, but there is no uniform system of classifying
hem for the purpose of surveys, workforce assessments, and
range of other purposes (Table 1).
For our purpose we chose to limit this classification to

ndividuals who share one credential: they are board certi-
ed in cardiology. We recognize that much of the acute and
hronic care provided to patients with cardiovascular disease
s delivered by general internists, family physicians, and
ther providers, depending on the context. The working
roup also thought it would be more helpful to develop
omprehensive descriptions of each type of cardiologist
ather than brief, incomplete ones. It is important to
cknowledge that many cardiologists actually blend two or
ore of these types in practice, and this trend is likely to

ontinue. The boundaries are not fixed, although trends in
ertification and reimbursement are leading to more distinct
ules regarding what training, experience, and credentials
re required to provide certain types of care or perform and
nterpret some procedures. Several of the subspecialties that
e define below require a “critical mass” of patients and

pecialized facilities and support staff. For this reason, many
f them practice in academic institutions, referral centers, or
n large single-specialty or multispecialty group practices.

The General Clinical Cardiologist focuses on the diagnosis,
edical management, and prevention of cardiovascular

isease. He or she will be actively involved in the long-term
are of patients with known cardiovascular disease. These
ardiologists may limit their practice to outpatients or may
ombine office work with inpatient practice. General clinical
ardiologists are frequently asked to see the patients in
onsultation by primary care physicians, other medical
pecialists, and surgeons. A general clinical cardiologist is
killed at selecting appropriate medications for the treat-
ent of the broad spectrum of cardiovascular conditions.
ost general clinical cardiologists will interpret electrocar-

iograms, Holter monitors, and exercise stress tests. De-
ending on the interests and training of the individual
linical cardiologist and the needs of their practice or
nstitution he or she might interpret transthoracic echocar-

iograms and/or standard nuclear cardiology procedures,
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are for patients admitted to the coronary care unit, and
erform diagnostic cardiac catheterization and coronary
ngiography. A general clinical cardiologist will not be
rained or expected to perform interventional procedures or
nterpret more complex diagnostic tests such as cardiac MRI
tudies.

The Interventional Cardiologist performs high-technological
nvasive therapeutic procedures such as percutaneous coro-
ary intervention (PCI) for the treatment of acute coronary
yndromes and non-acute coronary heart disease, balloon
ilatation of the mitral valve, and percutaneous device
losure of a patent foramen ovale. Depending on training
nd local need, an interventional cardiologist may perform
ercutaneous angioplasty on non-coronary vessels such as
he carotid, renal, or femoral arteries. The scope of inter-
entional practice continues to expand as new devices are
nvented and new techniques are developed. Interventional
ardiologists should have special knowledge of how to use
rugs that improve the outcome of PCI such as glycoprotein
Ib/IIIa platelet receptor antagonists. He or she should also
e familiar with how to incorporate the results of newer
maging modalities that assess viability (such as positron
mission tomography [PET] scanning) into their decision-
aking process.
The Electrophysiologist focuses his or her practice on the

iagnosis and management of patients with cardiac arrhyth-
ias. The electrophysiologist’s armamentarium has grown

ubstantially in the past two decades and continues to evolve
apidly. These specialists employ sophisticated invasive,
igh-technology procedures to characterize and treat cardiac
rrhythmias. Pacemakers, invented in the late 1950s, are
ow very complex devices that require a sophisticated
nderstanding of their capabilities and appropriate use.
lthough other types of cardiologists implant pacemak-

rs, it is likely that these procedures will gravitate to
lectrophysiologists in many contexts. The electrophysi-
logist is skilled at performing catheter-based ablation
rocedures and implanting antiarrhythmia devices such as
ual chamber pacemakers and cardioverter-defibrillators.
e or she also has a sophisticated knowledge of antiarrhyth-

able 1. Types of Cardiovascular Specialists, Years of Training, a

Type (Focus of Practice) Years IM � CV

eneral Clinical Cardiologist 3 � 3
nterventional Cardiologist 3 � 3
lectrophysiologist 3 � 3
chocardiologist (Echocardiographer) 3 � 3
uclear Cardiologist 3 � 3
R/CT Cardiologist 3 � 3
eart Failure & Transplant Cardiologist 3 � 3
reventive Cardiologist 3 � 3
ascular Medicine Specialist 3 � 3
ardiovascular Investigator 3 � 3

This table includes current (2004) minimum training time requirements to be eligible
dditional years in training beyond the minimum required years. New certifications ar

ABIM � American Board of Internal Medicine; CBNC � Certification Board of
ardiac Electrophysiology; IM � Internal Medicine (general); IV � Interventional;
ic drugs. t
The Echocardiologist or Echocardiographer will have level 2
r 3 training as defined by the American Society of
chocardiography and the ACC. He or she performs

nd/or interprets the entire spectrum of echocardiography
echniques including comprehensive quantitative transtho-
acic echo-Doppler, stress echocardiography, and trans-
sophageal echocardiography. In addition, some echocar-
iographers (depending on their interests and local needs)
erform intraoperative echo and may be involved in evolving
echniques such as intravascular ultrasound, three-
imensional echocardiography, and myocardial contrast
chocardiography.

The Nuclear Cardiologist will have training as defined by
he American Society of Nuclear Cardiology and the ACC.

e or she is trained to interpret all standard nuclear
ardiology studies such as myocardial perfusion imaging,
adionuclide angiography, and myocardial viability studies.

e or she is skilled at helping other cardiologists and
on-cardiologists decide which nuclear cardiology tech-
iques are likely to provide the most useful information in a
pecific clinical situation. In an increasing number of insti-
utions, nuclear cardiologists also interpret PET studies to
valuate myocardial viability.

The Computed Tomography/Magnetic Resonance Imaging
ardiologist focuses on using state-of-the-art computed

omography (CT) and magnetic resonance (MR) tech-
iques to aid in the noninvasive diagnosis and clinical
anagement of cardiovascular disease. He or she will have

ignificant advanced training in these techniques beyond the
asic exposure available in many cardiology training pro-
rams today. Cardiac CT and MR are powerful tools that
rovide anatomic and physiological information that may
omplement other forms of cardiac imaging such as echo-
ardiography and nuclear cardiology studies. Although in
any institutions cardiac CT and MR studies are per-

ormed and interpreted by radiologists, there is a significant
rend toward active collaboration between cardiologists and
adiologists. In a growing number of settings, cardiology
roups have purchased this equipment.

The Heart Failure and Transplant Cardiologist has special

ertifications (2004)

vanced CV ABIM Certification or Other Certification*

ABIM IM � ABIM CV
ABIM IM � ABIM CV � ABIM IV
ABIM IM � ABIM CV � ABIM EP
ABIM IM � ABIM CV � NBE
ABIM IM � ABIM CV � CBNC
ABIM IM � ABIM CV
ABIM IM � ABIM CV
ABIM IM � ABIM CV
ABIM IM � ABIM CV
ABIM IM � ABIM CV

ecific certifying board examinations. Many cardiovascular trainees spend one or more
considered, and the requirements for some types of certification continue to change.

r Cardiology; CT � Computed Tomography; CV � Cardiovascular; EP � Clinical
Magnetic Resonance; NBE � National Board of Echocardiography.
nd C

� Ad

� 1
� 1
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dvanced or refractory heart failure. Most patients with
ompensated heart failure are followed mainly by general
linical cardiologists and/or primary care physicians. The
eart failure cardiologist has sophisticated knowledge of
tate-of-the-art pharmacological treatments and device
herapies for patients with severe or decompensated heart
ailure. He or she will be familiar with the indications for
ardiac transplantation and left ventricular assist device
mplantation and will have expert knowledge about the
arious pharmacological approaches for treatment of heart
ailure. These cardiologists will also be involved in the
ngoing care of patients with significant heart failure,
sually in conjunction with other physicians.
The Adult Congenital Cardiologist has special training and

xpertise in congenital heart disease, especially as it exists in
atients over the age of 18. He or she will have detailed
nderstanding of the anatomy and physiology of the entire
pectrum of treated and untreated congenital heart disease.
epending on their training, interests, and local need, the

dult congenital cardiologist may limit his or her practice to
on-invasive diagnosis and medical treatment. The adult
ongenital cardiologist may, however, perform a variety of
nvasive diagnostic and interventional therapeutic tech-
iques.
The Preventive Cardiologist is a general clinical cardiolo-

ist with special interest and training in the primary and
econdary prevention of cardiovascular disease. All types of
ardiologists must know the basics of preventive cardiology
nd recommend appropriate therapy for patients they see in
onsultation or follow long term. The preventive cardiolo-
ist possesses a more detailed understanding of the interplay
f known and emerging risk factors and will have expertise
n treating patients with challenging lipid disorders. As
nowledge about the complex pathophysiology of (and
ynergy between) various risk factors grows, it is important
o have specialists who help to translate this growing
cientific knowledge base into clinical practice. The preven-
ive cardiologist will have a sophisticated understanding of
ascular biology, clinical genetics, cardiovascular epidemiol-
gy, clinical pharmacology, and clinical trials that focus on
revention. In addition, he or she may coordinate multidis-
iplinary teams that focus on smoking cessation, cardiac
ehabilitation, nutritional counseling, and other approaches
o reducing cardiovascular risk.

The Vascular Medicine Specialist has specialized training
n the diagnosis and management of non-coronary vascular
isease. This physician is involved in the management of
atients with all aspects of vascular disease, including
erebrovascular, upper and lower extremity arterial, aortic,
esenteric, and renal artery disorders; venous thromboem-

olic disease (both acute and chronic); lymphatic disorders;
asculitis; hypercoagulable states; environmental and occu-
ational vascular disorders. This specialist has expertise in
ascular laboratory diagnostic testing. Vascular medicine
pecialists evaluate patients on both an outpatient and

npatient basis, and are involved in the long-term manage- i
ent of these patients. Physicians who obtain COCATS-II
evel 3 training may also perform peripheral endovascular

nterventional procedures.
The Cardiovascular Investigator is a cardiologist who

evotes significant effort to one or more types of research
e.g., basic, clinical, and population-based) dealing with the
ardiovascular system. History makes it abundantly clear
hat advances in the care of patients with cardiovascular
isease have resulted from discoveries made in many disci-
lines—some quite remote from cardiology. Our definition
xcludes PhD scientists and other non-physicians who
erform cardiovascular research because we are focusing on
hysicians whose career path included training in general
linical cardiology.

NEW SHORT-TRACK MODEL FOR
RAINING GENERAL CLINICAL CARDIOLOGISTS

ackground to the proposal. As outlined in the introduc-
ion to this Bethesda Conference report, the U.S. is facing
growing shortage of cardiologists. Of the various types of

ardiologists described above, the evolving supply–demand
ismatch is likely to be greatest for general clinical cardi-

logists. The ACC Cardiology Workforce Study 2002 of
enior cardiology fellows revealed that a majority of current
rainees hope to devote most of their time to one of
ardiology’s subspecialties (e.g., interventional cardiology or
lectrophysiology). Only 13% hoped to practice mainly
eneral clinical cardiology (Fig. 1).

The need to train more general clinical cardiologists was
mphasized in 1994 (1), and this goal was reemphasized
ecently by Willis Hurst (2). Based on demographic trends
nd our success at reducing the mortality from acute
oronary syndromes, the number of Americans with chronic
ardiovascular disease will increase significantly during the
rst quarter of the 21st century and beyond (3). Although
he demand for high-technology diagnostic and therapeutic
rocedures continues to grow, going forward the greatest
nmet need will likely be for sophisticated long-term
utpatient care of adults with various types of chronic
ardiovascular disease. This would be a major practice focus
f the general clinical cardiologist—the type of cardiologist
ho is already in short supply. As discussed in the intro-
uction to this report and by Working Group 5, patients
ith cardiovascular disease benefit from team care that

oordinates and blends the skills of primary care physicians,
pecialists, subspecialists, and non-physician clinicians. The
eneral clinical cardiologist should be a key member of this
eam in many clinical situations.

The notion that we need to train more general clinical
ardiologists has widespread support. The fact that we have
ot succeeded in this goal reflects a combination of factors

ncluding the current length and structure of U.S. cardiol-
gy training. Today, as discussed by Working Group 1,
here are not enough ACGME-approved and funded train-

ng slots to meet the growing demand for cardiovascular
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pecialists, especially general clinical cardiologists who do
ot perform high-technology procedures (2,4,5). We be-

ieve our short-track model will help satisfy society’s grow-
ng need for this important type of cardiologist. The model
s a modified version of a 1997 proposal to create a hybrid
Generalist/Cardiovascular Specialist” (5).
hort-track model for training general clinical cardiolo-
ists. We propose that a five-year “short track” internal
edicine–cardiology training program be developed and

iloted for physicians whose career goal is to be a general
linical cardiologist. We defined the likely scope of practice
or a general clinical cardiologist in the first section of our
eport, but there are many possible variations that reflect
ndividual interests and local needs. The first two years of
he program would consist of core training in internal
edicine as defined by the ACP, the ABIM, and other

ntities that influence the content of general internal med-
cine training. The middle year of this five-year program
ould be devoted to clinical cardiovascular medicine. The

ocus of this year would be on the non-procedural aspects of
ardiology with emphasis on primary and secondary preven-
ion and the medical management of patients with cardio-
ascular disease (6). It might include, for example, elective
otations in endocrinology (reflecting the importance of
iabetes as a cardiovascular risk factor), clinical pharmacol-
gy, peripheral vascular disease, or research. We believe it is
mportant, however, to allow trainees and internal medicine
nd cardiology program directors to customize this middle
ear of cardiovascular medicine to reflect the interests of the
rainee and to take advantage of the strengths of the
nstitution. The final two years of the “short track” internal

edicine-clinical cardiology training program would consist
f traditional clinical cardiology fellowship training as out-

igure 1. Proportion of senior fellows interested in different practice mix
ined in COCATS II (7). n
The product of this short-track model would be a general
linical cardiologist who is eligible for ABIM certification in
nternal medicine and cardiovascular disease. The scope of
ractice of most of the individuals completing this new
odel would fit the definition of the general clinical

ardiologist proposed in this report. We anticipate that
ndividuals completing this program will find opportunities
oth in academic medicine and in private practice because
he general clinical cardiologist is the ideal physician to
ridge the growing gap between primary care physicians and
ardiology subspecialists—most of whom prefer to focus their
ractice on a specific type of problem (e.g., heart failure) or
ertain procedures (e.g., interventional cardiology).
ttracting applicants to a short-track general clinical

ardiologist model. A five-year training program of core
eneral internal medicine (2 years)–cardiovascular medicine
1 year)–general clinical cardiology (2 years) would replace
he current six-year general internal medicine (3 years)
ardiology training (3 years) program. This short-track
ption would be designed to train general clinical cardiol-
gists and would likely attract a large number of qualified
andidates. The ACC workforce survey of cardiology train-
ng program directors documented that there are many

ore qualified applicants for cardiology fellowships than
here are ACGME-approved and funded positions. This
hort-track model might be especially attractive to female
edical students and internal medical residents who are

nterested in general clinical cardiology but who do not want
o delay their entry into practice for six or seven years after
hey receive their medical degree. This five-year short-track
odel would be an attractive option for any physician

eeking an outpatient cardiology practice that focuses on

ns (senior fellows). Source: ACC Cardiology Workforce Study 2002.
oninvasive diagnosis, preventive cardiology, and expert
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ong-term expert management of patients with cardiovas-
ular diseases.

The intent of the short-track model we propose is clear,
nd individuals applying for these positions should have a
incere desire to practice general clinical cardiology. Under-
tandably, some trainees will change their minds as they
rogress through the five-year program. Some may wish to
xtend their cardiology training by one or more years in
rder to become qualified to practice and be certified in a
ardiology subspecialty. Meanwhile, some first-year cardi-
logy trainees enrolled in a standard three- or four-year
ardiology fellowship may decide to apply for the short-
rack. These options should exist, but if applicants for the
hort-track have a clear understanding of the intent, con-
ent, and consequences of the model and are selected
arefully, shifts in or out of the five-year model should be
nfrequent.

In general, if innovations in graduate medical education
re to succeed there must be a perceived benefit that justifies
hange and a critical mass of support to implement the
roposed modifications. Although the model we propose
as a clear purpose that would help meet a growing societal
eed, it will require the active support of several national
rganizations, including the ACGME, RRC, ABIM, ACP,
nd ACC, among others. Ideally, representatives of these
odies could be selected and meet soon with internal
edicine and cardiology training directors from a few

nstitutions willing to consider piloting a short-track pro-
ram. The goal would be to develop a detailed model that
ould be piloted in a few selected academic medical centers
ithin three years. As the details are worked out it will be

mportant to establish criteria that will be used to evaluate
hether this short-track model is achieving predetermined
oals.

Theoretically, implementation of a short-track model
hould result in some cost saving for participating academic
nstitutions, because general clinical cardiologists trained in
his way would complete their postgraduate training in five
ather than six years. Assuming a pilot institution receives
he same amount of GME funding it might be possible to
eallocate some of these funds to increase the total number
f cardiologists they train. Moreover, philanthropic foun-
ations might be interested in sponsoring one or more of
hese pilots because they represent an excellent opportunity
o introduce innovations in graduate medical education and
ealth care delivery that address a growing societal need for
ore general clinical cardiologists.
It is important to consider what impact a five-year

rogram to train general clinical cardiologists might have on
he traditional approach to training cardiovascular special-
sts. Because we believe there is a national need for more

ardiologists, the model we propose does not recommend a
ommensurate decrease in the output of subspecialty cardi-
logists (whose training will last six or seven years following
edical school graduation). In addition to being board

ligible in internal medicine and cardiology (as would the
ve-year trainees), these cardiology subspecialists would also
e eligible to take the ABIM examinations for added
ualification in interventional cardiology or electrophysiol-
gy or similar examinations that have been (or will likely be)
eveloped to acknowledge advanced training in other car-
iology subspecialties.
Finally, this model should not undermine the research
ission of academic medical centers. Indeed, it might

ctually enhance the research opportunities for trainees who
ave a sincere interest in this vital activity. Although the
hird year of cardiology training was originally envisioned as

means to expose all cardiology trainees to research, the
rowth of diagnostic and therapeutic procedures and the
emand for additional elective time has already eroded the
ime most trainees devote to research.

In summary, we believe that now is the time to design
nd pilot a new training path for physicians that want to
ractice general clinical cardiology. Because they can fill a
rowing void between primary care physicians and cardiol-
gy subspecialists, it is likely that these individuals will find
mple opportunities in private practice, academic medical
enters, and other contexts. The dramatic and rapid growth
f the hospitalist model of inpatient care in recent years
emonstrates how innovations in health care delivery that
eet the needs of physicians, patients, and institutions can

ucceed in a short period of time. We believe that a
hort-track program can be developed that will produce a
adre of cardiovascular specialists who are experts in general
linical cardiology.
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he nation’s growing shortage of cardiologists, if not
ddressed, will adversely affect the care of patients with
ardiovascular diseases. The shortage will impair patient
ccess to cardiovascular specialty care (that has proven
enefits in terms of timely diagnosis, appropriate treatment,
nd enhanced outcomes). Cardiovascular research programs
ill suffer because many academic cardiologists will be

xpected to devote more time to patient care.
Over the past two years, the American College of

ardiology (ACC) Task Force on Workforce studied sev-
ral aspects of the nation’s growing shortage of cardiologists.
his final section summarizes the recommendations of eight
orking groups and the participants in the 35th Bethesda
onference. The strategies to accomplish these goals are
iscussed in the following text, and an outline of specific
ecommendations is at the end of this paper. Each working
roup report includes more detail about the rationale for its
ecommendations and suggestions for implementing them.
or the purposes of this brief summary, the task force’s

ecommendations fall into two broad categories: 1) how to
ncrease the number of cardiologists, and 2) how to enhance
he efficiency of cardiologists and the care teams they lead.

OW TO INCREASE THE NUMBER OF CARDIOLOGISTS

ncrease the capacity of U.S. cardiovascular training
rograms. The most obvious solution to the growing
hortage is to produce more cardiologists by increasing the
umber of trainees. In particular, there is a need for general
linical and preventive cardiologists as emphasized by sev-
ral of the working groups. It is important to emphasize that
ffective disease prevention (both primary and secondary) is

cornerstone of improved public health. Studies have
emonstrated that cardiovascular specialists are particularly
ffective at implementing known disease-prevention strate-
ies. Two complementary actions would increase the supply
f general clinical cardiologists: 1) expand the number of
rst-year training slots, and 2) reduce the time it takes to
omplete an internal medicine residency and a general cardi-
logy fellowship. Working Groups 1 and 8 provide useful
ackground and justifications for these recommendations.

Theoretically, the annual output of new cardiovascular
pecialists is linked closely to the number of first-year
rainees. The current minimum time between medical
chool graduation and completion of a general cardiology
ellowship is six years. The ACC Task Force agrees with the
ecommendation of Working Group 8 that the time re-
uired to become a board-eligible general clinical cardiolo-

ist should be reduced from six to five years. t
A significant percentage of cardiology trainees will want
o practice a cardiology subspecialty. Working Group 8
roposes a comprehensive approach to identifying the var-
ous types of cardiovascular subspecialists according to their
raining and the focus of their practice. As cardiology and its
ubspecialties continue to evolve, it will be important to
odify training curricula so we produce cardiologists whose

nowledge and skills meet the demand for high-quality and
ost-effective cardiovascular care. Training program capacity
s a precious resource, and it is imperative that training be
fficient and effective.

The ACC Cardiology Training Program Directors Sur-
ey revealed that there is a surplus of qualified candidates for
he nation’s 173 training programs. Despite an adequate
umber of applicants, about 7.5% of the nation’s Accredi-
ation Council for Graduate Medical Education
ACGME)-approved general cardiology fellowship posi-
ions were not filled as of March 31, 2004 (1). This is
ainly because several training programs do not have

ufficient funds to support a full complement of trainees.
his unused capacity is problematic as our nation’s cardio-

ascular disease burden continues to grow. Thus, along with
eeking an increase in the number of ACGME-approved
eneral cardiology training positions, it is imperative that we
dentify additional funds to support the training of more
ardiologists. In addition to advocating for an increase in
raduate medical education (GME) funds provided as part
f Medicare reimbursement to teaching hospitals, it is
mportant to seek other sources of financial support. Poten-
ial sources include managed care organizations, health
nsurance companies, industry, private cardiovascular prac-
ices, and philanthropic organizations. Outcome studies
emonstrate the value of cardiovascular specialty care, and
any of these entities would benefit (as would patients) if

he growing need for cardiovascular specialists was met
2–8).

Pilot programs should also be developed that would
ermit experienced internists, who would like to be formally
rained to function as general clinical and preventive cardi-
logists, to apply for positions in selected cardiology train-
ng programs.
mprove recruitment to the specialty of cardiovascular

edicine. Currently, the number of qualified applicants
xceeds the number of ACGME-approved and -funded
ardiology training positions in the U.S. Although this is
ncouraging, we must seek to maintain and enhance prac-
itioner quality by attracting the most talented physicians to

he cardiovascular field. This process begins by making
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otential candidates aware of cardiology’s many attractions.
ecruitment activities should start with interested high

chool and college students, but they should focus on
edical students and internal medicine residents. Academic

ardiology divisions play a vital role in these efforts, but local
ractitioner cardiologists should be encouraged to partici-
ate in programs that reveal the broad spectrum of career
pportunities in cardiology. The ACC (and its chapters),
he American Heart Association (AHA), and other cardio-
ascular organizations should also contribute to this long-
erm recruiting effort.

Currently, international medical graduates (IMGs) con-
titute an important component of the cardiovascular work-
orce. The immigration, training, and certification systems
hould be monitored to ensure they do not become insur-
ountable barriers that would significantly restrict the entry

f appropriately qualified and skilled IMGs into U.S.
raining programs and practice. As the demographics of our
ation and of medical students evolve, it is important for
ardiology to recruit more women and underrepresented
inorities. We must encourage and support efforts to help

ll cardiologists achieve a better work-life balance, thus
eflecting larger social trends that contemporary medical
raduates consider as they evaluate specialty choices.
ncourage cardiologists to remain active in practice (or

cademics). The total number of cardiovascular practitio-
ers is also affected by the exit rate from active practice.
ardiology is a demanding specialty because of the urgency

nd seriousness of many cardiovascular problems. There are,
owever, many opportunities within cardiology to develop a
areer that focuses on noninvasive diagnosis, outpatient
ractice, and prevention. These opportunities may appeal
specially to younger cardiologists seeking a more control-
able lifestyle and older cardiologists contemplating retire-

ent because they no longer want to perform invasive
rocedures or participate in night or weekend “call.” It is
mportant that cardiologists have access to career paths that
ermit them to work at a level that reflects their professional
nterests and personal goals as they contribute to the care of

growing population of patients with cardiovascular
isease.

NHANCING THE EFFICIENCY OF CARDIOLOGISTS
ND THE CARE TEAMS THEY LEAD

f a cardiologist is able to practice more efficiently, he or she
ill be able to deliver care to more patients. Thus, one

mportant component of our effort to assure patients ade-
uate access to cardiovascular specialty care is to increase
fficiency and emphasize teamwork.
romote the cardiovascular care team approach. The
ast decade has seen a dramatic increase in the number and
ypes of non-physician clinicians employed by cardiologists
nd institutions. Supervised by a cardiovascular specialist,
hese cardiac care teams include nurses, physician assistants,

nd other types of health care professionals whose careers
ocus on patients with cardiovascular disease. Designed to
ncrease efficiency, the team care model can also enhance
utcomes by assigning specific responsibilities to the health
are professional whose training, experience, and interests
est match the needs of a patient at a certain point in time.
The ACC formally acknowledged the value of team care

hen it created the Cardiac Care Associate membership
ategory. The continuing education and training of all
embers of the cardiovascular care team should be fostered.
his includes recruitment of qualified individuals to enter

hese fields and the development of curricula and programs
o deliver education and training. The ACC and other
ardiovascular societies should sponsor continuing educa-
ion programs that are of interest and value to all members
f the cardiovascular care team.
mprove cardiovascular practice organization. Although
here is no standard model for a cardiovascular practice, the
ingle-specialty group is the most popular private practice
rrangement. Academic cardiology practices resemble more
losely the multispecialty group practice model. The ACC
hould collect, collate, and share information on cardiovas-
ular practice models with its members in order to inform
hem of models of care that might enhance the efficiency
nd effectiveness of the care they deliver.
mprove and standardize cardiovascular information sys-
ems. More than ever, effective information systems are
ow vital to medical practice. State-of-the-art cardiovascu-

ar practice requires rapid access to a wide range of infor-
ation and different types of data. Currently, cardiovascular

nformation systems are evolving; operational systems are
eterogeneous and of variable effectiveness. The develop-
ent of standardized performance criteria including uni-

orm data elements and reporting tools would enhance the
ffectiveness of cardiovascular information systems. Many
echnologies are developing rapidly that will enhance com-
unication of medical information among cardiologists,

heir patients, and other health care professionals.
The ACC, together with the AHA and other organiza-

ions, has created a series of evidence-based guidelines to
elp clinicians make informed decisions as they care for

ndividual patients. It is important that these guidelines be
pplied appropriately in practice. Current information tech-
ology has the potential to enhance practitioner communi-
ation, to foster the guideline application, and to monitor
ther aspects of cardiovascular care for appropriateness and
onsistency. Cardiovascular specialty societies should pro-
ote the adoption of such technology to enhance patient

are.

ECOMMENDATIONS

. Increase the Number of Cardiologists
a. Increase Training Capacity and Trainee Quality

● Increase the number of cardiology training posi-

tions
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� Fill all ACGME-approved cardiology training
positions

� Advocate for more ACGME-approved cardiol-
ogy training positions

� Develop partnerships between selected academic
and community hospitals so trainees can be ex-
posed to cardiac care delivered in diverse contexts

● Increase funding for GME
� Advocate for more federal GME funding to

train more cardiologists
� Advocate for more National Institute of Health

(NIH) funding to support academic (research)
careers

� Develop innovative funding arrangements with
physician groups, managed care organizations, in-
dustry, philanthropic foundations, and so forth

● Shorten the number of years of internal medicine-
general cardiology training from six to five
� Develop and pilot a “short track” curriculum for

training general clinical cardiologists
� Foster the training of general clinical cardiolo-

gists and preventive cardiologists
● Enhance training program effectiveness

� Identify “best practices” for training program
operation

● Adopt the standardized nomenclature for defining
cardiovascular specialists as outlined by Working
Group 8

b. Improve Recruitment to the Specialty of Cardiovas-
cular Medicine
● Enhance awareness of the broad spectrum of ca-

reers available in cardiology
● General recruitment tactics

� Encourage high school, college, and medical
students to consider a career in cardiology
through presentations, role modeling, mentor-
ing, and other mechanisms

� Academic cardiologists, the ACC and its chap-
ters, and other cardiovascular organizations
should intensify their recruiting efforts among
medical students and residents

� Encourage alternative practice models that allow
better work-life balance

● Encourage women and underrepresented minori-
ties to consider a cardiology career
� Role models and mentoring are very important
� Alternative practice models must become more

accepted
� Academic programs should attempt to recruit

and retain a more diverse faculty
� Cultural competence is increasingly important

as the U.S. population becomes more diverse
● Continue to recruit highly qualified IMGs
● Advocate for a visa system that acknowledges the

unique contributions that IMGs have made (and
continue to make) to cardiology care, research, and
education

● Continue to enhance the ACC’s job-matching
programs

c. Encourage Experienced Cardiologists to Delay Re-
tirement
● Develop alternative practice models for older car-

diovascular specialists
� Encourage part-time (or shared) positions
� Provide opportunities for invasive and interven-

tional cardiologists to transition to an outpatient
or noninvasive practice

. Improve Practitioner Efficiency, Productivity, and Satis-
faction
a. Promote the Cardiovascular Care Team Approach

● Identify best practices with respect to cardiologist-
led team care

● Promote successful cardiac care team models
● Facilitate the training of non-physician clinician

care team members
� Develop a standard curriculum to train nurses

and physician assistants to become non-
physician clinicians in a cardiology care team

� Develop continuing medical education (CME)
curricula designed for all members of the cardiac
care team

● Encourage long-term collaborative care that
thoughtfully integrates primary and specialty care
and assures access to cardiovascular specialists

b. Improve Cardiovascular Practice Organization
● Disseminate information about efficient practice

organization models
c. Use Technology to Enhance Patient Care and Facil-

itate CME
● Develop and implement cardiovascular informa-

tion management systems
● Develop performance criteria for cardiovascular

information systems
● Expand the use of telemedicine
● Evaluate the use of the Internet and e-mail as tools

to increase communication and enhance efficiency
d. Enhance the Job-Matching Process

● Each cardiology fellow should be assigned to a
mentor who can help each trainee consider job
opportunities

● The ACC should continue to enhance its valuable
electronic ACC Cardiology Careers available at
www.acc.org

● Trainees should be made aware of the broad
spectrum of cardiology careers that exist

● The ACC’s annual scientific session and ACC
chapter meetings are excellent opportunities for
trainees to meet cardiologists or representatives of

groups that are seeking cardiovascular specialists
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