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35TH BETHESDA CONFERENCE

Introduction: The Origins and Implications of

a Growing Shortage of Cardiologists

W. 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

There is increasing concern that the U.S. is facing a serious
shortage of cardiologists (1-3). The American College of
Cardiology (ACC) Task Force on Workforce, appointed in
2001, undertook a two-year process of literature review,
hypothesis generation, research design, data acquisition, and
analysis. This intense effort included a Bethesda Conference
in October 2003, to reach consensus on the accompanying
report. The ACC task force believes the nation is confront-
ing a growing shortage of cardiovascular specialists that will
hinder access to care and undermine our vital research effort.
To further enhance patient outcomes and accelerate discovery,
the U.S. needs an adequate supply of highly trained and
productive practitioner and academic cardiologists. These spe-
cialists deliver care, advance knowledge, and coordinate sophis-
ticated teams of non-physician professionals dedicated to the
prevention, diagnosis, and treatment of cardiovascular disease.

This Bethesda Conference document includes eight
working group reports that propose several short- and
intermediate-term strategies to help narrow the growing
demand-supply gap for cardiologists. Some recommenda-
tions are fairly easy to implement at a local practice or
institution level. Others will require a series of coordinated
actions at a national level. This report concludes with a
summary of the task force’s recommendations. We hope this
effort will catalyze actions by academic medical centers,
regulatory organizations, federal policymakers, professional
societies, and others that influence the output of cardiovas-
cular specialists. This is critical because the U.S. must
produce and maintain a cardiology workforce of sufficient
size and sophistication to provide specialized care to a
growing number of patients with cardiovascular disease, the
leading cause of mortality and morbidity.

This document was approved by the American College of
Cardiology Foundation in March 2004. It is endorsed by
the following organizations: the American Heart Associa-
tion, the Association of Black Cardiologists, the American

Society of Echocardiography, the American Society of

Nuclear Cardiology, the Heart Rhythm Society, the Society
for Cardiovascular Magnetic Resonance, the Society for
Cardiovascular Angiography and Interventions, the Society
of Geriatric Cardiology, and the Society for Vascular
Medicine and Biology.

BACKGROUND

The common wisdom at the end of the 20th century was
that the U.S. was producing too many specialists, including
cardiologists (4—6). A decade ago the rapid growth of
for-profit managed care, with its gatekeeper model and
other obstacles to specialty services, was transforming the
medical landscape. At the same time, the Clinton admin-
istration was promoting an ambitious plan to reform health
care delivery that emphasized primary rather than specialty
care. In that context, in 1993, the ACC sponsored the 25th
Bethesda Conference on “Future Personnel Needs for
Cardiovascular Health Care.” The resulting 54-page report,
rich in content and insights, addressed six areas: 1) the
underserved; 2) academic health centers; 3) partnerships in
the delivery of cardiovascular care; 4) the relationship
between cardiovascular specialists and generalists; 5) a
profile of the cardiovascular specialist—trends in needs and
supply and implications for the future; and 6) pediatric
cardiology (7).

The 1993 Bethesda Conference report contained a wealth
of information and many thoughtful recommendations. It
also lent authority to the perception that the output of
certain types of cardiologists exceeded the nation’s needs.
While acknowledging the difficulty of projecting demand in
an unstable political and economic environment, the report
concluded: “The cardiovascular community should adopt
the general concept that the numbers of adult cardiology
trainees be decreased” (8). It is important to note, however,
that this prescription applied mainly to the rapidly evolving
field of interventional cardiology, then just 15 years old:
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Table 1. Cardiology Training Programs and Trainees in the
U.S. (1950-2002)

Total Trainees
Year Programs (Al Yrs)
1950 19 37
1960 72 142
1972 280 1,260
1980 239 1,492
1990 221 2,310
1994 209 2,419
1995 206 2,354
1996 202 2,309
1997 199 2,238
1998 189 2,138
1999 186 2,175
2000 181 2,106
2001 179 2,160
2002 175 2,223
2003 173 2,117

Source: W.B. Fye, American Cardiology (1996). Table A9, p. 346 (to 1990), JAMA
Graduate Medical Education Issue (1995-2002), and Accreditation Council for
Graduate Medical Education, Accreditation Data System. Accessed June 10, 2004.
Total programs and residents reported from J4MA include programs and resident
physicians as of August 1st for each year reported.

“The Task Force recognizes the excessive numbers of
interventional cardiologists being trained and the need for
more physicians trained in clinical and preventive cardiol-
ogy” (9). Another section, amplifying the latter point,
identified “an increased need for noninvasive cardiologists”
(10). Meanwhile, a separate 1993 ACC member survey
documented demand; 50% of the respondents had tried to
recruit a cardiologist during the prior 12 months (11).

Considering the Bethesda Conference report and other
inputs, the ACC Board of Trustees recommended, in 1994,
a reduction in the number of adult cardiology training
positions, especially interventional positions. The ACC
president, Daniel J. Ullyot, explained, “We project that
greater penetration of managed care in health care markets,
more emphasis on primary care and the impact of cost-
containment strategies on the use and development of
technology will all tend to reduce the need for cardiovascular
specialists” (12). Between 1994 and 1999, the number of
first-year and total adult cardiology training positions fell by
20% and 10%, respectively. The number of trainees has
fluctuated since then, but according to the latest published
data, the number of first-year and total adult cardiology
trainees is still 11% and 13%, respectively, below 1994 levels
(Table 1, Fig. 1).

As the number of cardiologists being trained declined in
response to pressures to rebalance the primary care/
specialists mix, it was becoming evident that managed care’s
gatekeeper model was unpopular and patients were de-
manding access to specialty care. Health policy analyst
Edward Salsberg explained recently that the plan of growing
primary care and shrinking specialty care turned out to be
“unrealistic,” in part because it was “not based on the U.S.
marketplace” (13). By 2000, there was increasing anecdotal
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Number of First-year and Total Cardiology Trainees in the
(1994-2001)

& —* First-year
—&—Total

De
M, AT A ACIP

1994 1995 1996 1997 1998 1999 2000 2001

Figure 1. Number of total and first-year cardiology trainees in the U.S.
(1994-2001). Source: American Board of Internal Medicine (www.
abim.org/Workforce/Fellgen.htm) and JAMA Graduate Medical Educa-
tion Issue (1995-2002). The year listed is the year the first-year trainee
entered the program. Total number of residents includes resident physi-
cians on duty as of August 1 for each year reported.

evidence of strong and growing demand for cardiologists in
many parts of the country (14,15). The following year, as
president-elect of the ACC, I appointed the present task
force to evaluate adult cardiology’s physician workforce.

When the ACC task force steering committee first met in
March 2002, we reviewed many articles on physician work-
force beginning with the 1965 report of President Lyndon
Johnson’s Commission on Heart Disease, Cancer, and
Stroke, which concluded there was a “critical shortage” of
cardiologists (16). We also reviewed the 1981 report of the
Graduate Medical Education National Advisory Commit-
tee (GMENAC), which predicted the U.S. would have 94%
more cardiologists than needed in 1990 (17). When 1990
arrived, however, there was no surplus. The GMENAC
report (based on a five-year effort that cost more than $5
million) illustrates the challenge of projecting physician
workforce, especially in a field as dynamic as cardiology,
something the ACC task force considered as we discussed
our charge.

The task force also reviewed the ACC’s 1993 Bethesda
Conference report on workforce and considered four lists of
factors that might influence the demand for, and supply of,
cardiovascular specialists over the next decade. We decided
to focus on the short and intermediate term because
forecasting workforce needs has proved to be very difficult.
The task force concluded that several potent scientific,
social, and demographic “demand catalysts” would outweigh
factors (emphasized in the 1993 report) that might decrease
demand (Table 2). Active discussions among task force mem-
bers and consultants led to a strong consensus that the U.S. was
facing a serious shortage of cardiovascular specialists.

DEMOGRAPHICS AND DEMAND
FOR CARDIOVASCULAR SERVICES

The cardiovascular disease burden in the U.S. is great and
growing. Despite a dramatic decline in age-adjusted heart-
related death rates over the past two decades, Cardiovascular
disease still caused 38.5% of all deaths in the nation in 2001
(18). The incidence and prevalence of cardiovascular disease
is projected to increase substantially in the future owing
primarily to demographic and lifestyle trends in the U.S.
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Table 2. Cardiovascular “Demand Catalysts”

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

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

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

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

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

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

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

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

9) Subspecialization: Progressive subspecialization within cardiology that
results in more “internal” referrals.

Demography projects a very substantial increase in size of
our nation’s elderly population. In addition, the current
“epidemics” of obesity, type 2 diabetes, and the metabolic
syndrome will increase the incidence (19). These two factors
will lead to a significant increase in the number of affected
persons who will need cardiovascular care. Ironically, our
success in reducing the mortality rate from acute cardiac
events such as acute myocardial infarction has increased the
population of patients with chronic cardiovascular disease,
especially heart failure.

The World Health Organization study of the Global
Burden of Disease emphasizes that these problems are not
limited to countries with developed economies. Even if the
public focuses more energy on self-preservation and makes
better choices with respect to cardiotoxic habits such as
smoking or cardioprotective habits such as exercise and
healthy diets, demographers warn that we are confronting
an expanding population of older Americans that will
require much more cardiovascular care. These sobering
predictions support the premise that we will need a larger
cardiology workforce to provide the informed and special-
ized care that has been proven to save and enhance lives
(20).

In 2000, Foot et al. (21) reported on demographics and
cardiology from 1950 to 2050. These investigators con-
cluded that a shortage of cardiologists was imminent and
would be especially problematic in the 2010s and 2020s
“when the [baby] boomers reach the prime heart disease
ages and the boomer physicians are retiring.” They declared:
“Now is the time to confront this challenge. . . . There will
be an opportunity during the early 2000s to develop a
strategy to attract and retain the children of the boomers
into the profession. ... The opportunity to attract them
into the cardiovascular medicine profession should not be
missed.” The ACC task force agrees that our nation must
seize this opportunity.

The task force also reviewed a paper by health policy
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analyst and former medical school dean Richard Cooper and
colleagues published in Health Affairs in 2002 (22). Cooper
argued that the U.S. was facing a serious shortage of
specialists. His position (and the economic demand model
used to support it) fueled the smoldering national debate
about workforce. The invited responses published with
Cooper’s study were informed and passionate. Some re-
searchers challenged his model and assumptions. Others
argued that the solution to a shortage of specialists was to
shift more responsibilities to primary care physicians or
non-physician clinicians (something that cardiologists have
done for years). In response to Cooper’s report, Uwe
Reinhardt, a leading healthcare economist, acknowledged
that mathematical models used to predict future surpluses or
shortages of physicians are problematic because “any of the
variables in the equation can change over time, sometimes in
unforeseen ways” (23).

Reacting to Cooper’s study, health policy analyst
Jonathan Weiner admitted “the track record of U.S. work-
force policy has not been stellar” and suggested that “for any
forecasting effort, it is more appropriate to question assump-
tions rather then predictions” (24). Weiner, a long-time
proponent of the specialty surplus scenario, speaks from
experience. In 1994, he assumed that up to 65% of Amer-
icans would be receiving their care from “integrated man-
aged care networks in the near future.” By extrapolating
HMO staffing ratios he predicted that in 2000 there would
be an overall national surplus of 165,000 patient care
physicians and “the supply of specialists will outstrip the
requirement by more than 60%.” Claiming his study was
“the most complete forecast to date of the expected impact
of health reform on national physician workforce require-
ments,” Weiner emphasized that his forecasts were “surpris-
ingly similar to those developed more than a decade ago by
the Graduate Medical Education National Advisory Com-
mittee (GMENAC) using an entirely different methodol-
ogy” (25). We now know that the massive surpluses of
specialists that GMENAC predicted for 1990 and Weiner
predicted for 2000 did not materialize.

In earlier publications, Cooper and associates outlined the
challenges facing those who attempt to predict future
physician workforce needs (26,27). The lack of an accepted
model for workforce projections fuels the debate. Most
workforce researchers have used one or more basic ap-
proaches to estimate future physician workforce needs
including: 1) HMO staffing patterns, 2) economic demand,
and 3) clinical need. Cooper’s model emphasizes economic
demand. But Canadian health policy analyst Morris Barer
described Cooper’'s Health Affairs report as a “blizzard of
linguistic and conceptual confusion.” He complained that
Cooper’s approach allowed him “to dispense with the
inconvenience of collecting a lot of detailed data or attempt-
ing to understand the dynamics of physician service provi-
sion.” Barer argued that “physicians have considerable in-
fluence over both what services they provide and the other
health care services ‘demanded’ by patients” (28).
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Cardiologists do influence the diagnostic and therapeutic
care of patients in important ways. They have a professional
obligation to help their patients navigate the complex and
ever-growing maze of tests, procedures, and treatments.
During the 1990s, some managed care organizations
adopted proprietary guidelines that restricted access to
specialty care and reduced a doctor’s ability to make clinical
decisions (29). Meanwhile, in an attempt to rationalize
rather than ration cardiovascular care, the ACC and AHA
accelerated their production of evidence-based clinical prac-
tice guidelines. Today, patients, physicians, payers, and
policymakers benefit from these and other products of
cardiology’s sophisticated “trial-guideline-education pro-
cess” (30).

Cooper’s argument that the U.S. should produce more
specialists reflects, in part, the pragmatic observation that
there is little public or political support for restricting access
to specialty care, despite concerns about healthcare costs
(31). Referrals from primary care to specialists rose from
17.8% in 1997 to 25.5% in 2001, whereas the proportion of
primary care physicians reporting problems arranging spe-
cialty referrals increased from 4.8% to 7.2% between 1997
and 2001. The waiting time to see a specialist also increased
from 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
that there is tension around the issues he raised. Kevin
Grumbach, an academic family physician and policy analyst,
responded, “Reading the paper by Richard Cooper and
colleagues is like watching a television commercial for a
sport-utility vehicle (SUV). ‘Buy more physicians’ is the
marketing pitch—and not just any physician, but the
four-by-four (as in four years of medical school plus four or
more years of residency training), gas-guzzling specialist
model that creates an irresistible buying frenzy among
American consumers eager to spend their discretionary
income.” Grumbach continued, “The ‘Americans have a
right to buy more specialists’ view also raises the question of
whether people are actually buying anything of benefit” (33).

The question of whether specialists—and here we are
considering cardiologists—add value is not only relevant but
is critical as our nation confronts the growing burden of
cardiovascular disease in the context of finite resources. The
ACC task force agrees that cardiovascular specialists, like all
other healthcare providers, must consider the cost-
effectiveness and cost consequences of their recommenda-
tions and actions. In recent years, many studies found that
outcomes are enhanced significantly when patients with
cardiac problems receive at least part of their care from a
cardiologist (34-40). For example, a study sponsored by the
American Board of Internal Medicine (ABIM) reviewed the
care of all patients with acute myocardial infarction admit-
ted to Pennsylvania hospitals in 1993. The investigators
concluded: “If cardiologists had treated all of the study’s
approximately 30,000 patients, we estimate that 802 fewer
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in-hospital deaths could be expected when compared with
treatment of all patients by primary care doctors” (41).

Several specialties have expressed concern recently about
the adequacy of their workforces in the face of an aging
American population. Angus et al. (42) concluded that “a
shortfall in pulmonologist time will . . . occur before 2007”
and this shortfall is projected to “increase to 35% by 2020
and 46% by 2030.” Similarly, Rizza et al. (43) warned that
“the number of endocrinologists entering the workforce will
not be sufficient to meet future demand” and recommended
“actions designed to increase the number of endocrinolo-
gists in practice in the years ahead.” Addressing nephrology,
Pogue et al. (44) declared, “Action on several fronts is
required to combat the predicted shortfall in full-time
nephrologists.” Similar concerns have been raised about
anesthesia (45), general surgery (46), and geriatrics (47).

Reflecting on two decades of workforce debate and
reacting to Cooper’s article, three officers of the Association
of American Medical Colleges (AAMC) stated recently
that “all available market indicators, limited as they are,
suggest that a shortage of physicians, particularly of specialty
physicians, may well exist in some regions of the country.
The conclusion seems inescapable that the projections of
oversupply made in 1980 by GMENAC and those made in
the early 1990s using HMO staffing patterns were seriously
in error” (48). In October 2003, the Council on Graduate
Medical Education (COGME) reversed its long-standing
prediction of a surplus and now predicts a shortage of
85,000 physicians by 2020. In its report, COGME advo-
cated for a 15% increase in medical school graduates to help
address the shortfall they predict will develop between now
and 2020 (Fig. 2). In addition, the report called for a change
in the distribution of residency positions between primary
care and specialties to better reflect market demand (49).

A recent survey of medical school deans and state medical
society executives found that the majority of those surveyed
perceive a current shortage of physicians in numerous
specialties and subspecialties, including cardiology (50).
Furthermore, the American Medical Association (AMA)
adopted a new policy statement in 2003 that physician
shortages do exist in some areas of the country, as well as in
some specialties (51). Massachusetts, with several academic
medical centers that train thousands of specialists annually,
is already “experiencing a critical physician shortage” in five
specialties, including cardiology, according to a recent study
that also revealed that “physicians have been forced to react
to these labor market shortages by increasing work hours
(48%), adjusting professional staffing (37%), and altering
the services they provide (31%) (52).

The current shortage of specialists documented by various
surveys and reports is almost certain to get worse over the
next several of decades. Internal analysis of workforce trends
and disease prevalence by the ACC indicate that the
demand among patients most likely to benefit from a
cardiologist’s care will require significant increases in patient
loads by all cardiovascular specialists if nothing is done to
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Figure 2. Projected physician supply, demand, and need in 2020. Source: Draft Report—Physician Workforce Policy Guidelines for the U.S. 2000-2020.
Presentation to the Council on Graduate Medical Education, Center for Health Workforce Studies. School of Public Health, State University of New York

at Albany, September 2003.

address the current and predicted shortages (Fig. 3). Indeed,
ACC member survey data reveal that cardiologists have
already used a variety of approaches to respond to increased

patient loads (Table 3).

ACC SURVEY OF THE MARKET FOR CARDIOLOGISTS

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

Many factors determine the market for cardiologists in
specific locations, and there is no central mechanism to
influence their distribution (54). Today, there are jobs for
practitioner and academic cardiologists in most regions of
the U.S. About 40% of the nation’s hospitals with 100 or
more beds are seeking cardiologists, and about one-half of
these institutions believe it is “very hard” to recruit them

(55). The ACC Practice Opportunity Line, a Web-based
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Figure 3. Estimated population 65 years old and older with cardiovascular
disease per cardiologist (1980—2050). Source: ACC Workforce Analysis,
Internal Task Force on Workforce Report, 2003.

job database, included 638 listings in February 2004 (56).
The number of journal ads for cardiologists has increased
dramatically in the past five years. Several practices are
trying to recruit more than one doctor. A dramatic example
is a 2002 advertisement indicating that the Ochsner Heart
and Vascular Institute in New Orleans, a group of 27
physicians, was seeking 13 additional specialists in electro-
physiology (2), echocardiography (1), non-interventional
cardiology (4), interventional cardiology (2), vascular med-
icine (2) and heart failure and transplantation (2) (57).
Seeking more data, the ACC task force developed four

Table 3. Change in the Day-to-Day Operation of ACC
Members’ Practices in Response to Patient Load/Effort to be
More Efficient

%

Number of patients seen

Increased 58
Stayed the same 33
Decreased over the past 3 years 9

Response to patient load

Hired non-MD personnel 57
Allowed non-MD:s to take on more patient responsibilities 38
Hired more clerical help 30
Increased use of patient self-management (e.g., Internet, 10
printed material)
Employed innovative strategies to recruit cardiologists 2
Contracted with locum tenens firm 2
Volunteered 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

Source: ACC Membership Survey, 2002.
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Figure 4. Assessment of current job market for cardiology senior fellows. Source:

questionnaires to assess the job market for cardiologists. A
five-year time frame was chosen because long-term work-
force predictions are notoriously inaccurate, and many ACC 1.
members, looking for help to manage their growing work-
loads, encouraged us to focus on the short-term. During the 2.
summer of 2002 surveys were sent to: 1) senior cardiology

trainees, 2) cardiology training program directors, 3) re- 3.
cruiting firms, and 4) a sample of domestic ACC mem-
bers. The responses revealed a high degree of concor- 4.
dance among the four groups with respect to perceptions
of the current and projected five-year markets for cardi- 5.

ologists (58).

ACC Cardiology Workforce Study 2002.

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.
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Q.4a - Thinking of this current year, how easy or difficult (in terms of the time it takes) is it to recruit

qualified cardiologists?

Q.4b - Five years ago (1997), how easy or difficult was it to recruit qualified cardiologists?

Base: Recruiting Firms (113)
Note: Q.4b based on those who answered (85).

Figure 5. Ease or difficulty in recruiting qualified cardiologists (current vs. 1997).

Source: ACC Cardiology Workforce Study, 2002.
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Table 4. Trends in International Medical Graduate Cardiology

Trainees

International Medical Graduate (% of All Trainees)

General Clinical Cardiac Interventional
Cardiology Electrophysiology Cardiology
Year Trainees (%) (%) (%)
1996 36.6% 18.5% NA
1997 40.0% 33.7% NA
1998 42.0% 44.6% NA
1999 41.2% 48.4% 39.7%
2000 38.6% 37.2% 55.8%
2001 36.7% 43.0% 49.1%
2002 32.9% 41.7% 42.1%

Source: Graduate Medical Education Issue, JAMA (1997-2003).

6. 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.

7. 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.

8. 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).

INTERNATIONAL MEDICAL GRADUATES

There is a long-term trend that fewer U.S.-trained medical
students are becoming cardiologists. In 1970, 18% of
cardiologists in the U.S. were international medical gradu-
ates (IMGs) (59). Between 1996 and 2002, the percentage
of trainees in cardiology programs who were IMGs averaged
about 40% (Table 4) (60). Not surprisingly, a similar trend
has occurred in internal medicine residencies (61). For
decades, IMGs have filled the gap between the number of
U.S. medical graduates and first-year residency positions
(23,62). But IMGs seeking U.S. training now face higher
expectations with regard to clinical skills and language
proficiency. They also face more restrictive immigration
policies after the September 11 terrorist attacks (63). The
steady supply of talented IMGs that the U.S. has depended
on for decades to meet the demand for physicians is
threatened by our nation’s understandable concern about
terrorism and the resulting new policies and procedures
designed to reduce the threat. In this challenging context,
there is renewed interest in expanding the capacity of U.S.
medical schools to better align our nation’s production of,
and demand for, physicians (64,65).

WOMEN AND UNDERREPRESENTED MINORITIES

In contrast to the large number of IMGs entering cardiol-
ogy, AAMC data reveal that African-Americans, Hispan-
ics, and female graduates of U.S. medical schools are
significantly underrepresented in cardiology training pro-
grams compared with the general population (66). The issue
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of underrepresented minorities in cardiology reflects a larger
social phenomenon that is not unique to specialty medicine.
Cohen et al. (67) concluded recently that, “the long-term
solution to achieving adequate diversity in the health pro-
fessions depends upon fundamental reforms of our country’s
pre-college education system.” This observation does not
justify inaction. The report of Working Group 3 includes
several suggestions to help cardiology attract more under-
represented minorities. The task force also reaffirms the
recommendations of the 25th Bethesda Conference with
respect to providing care to underserved populations (68).

The dynamics of women choosing (or rather no# choos-
ing) careers in cardiology are different from the problem of
attracting underrepresented minorities (69). In 2003, 49.7%
of the new entrants to U.S. medical schools were female
(70). Importantly, the percentage of female graduates has
more than tripled in the past 30 years (71). The ACC task
force is concerned that too few women choose cardiology as
a career. The report of Working Group 2 contains a number
of concepts we must embrace actively and actions we must
take immediately if we hope to compete with other special-
ties for this growing pool of potential cardiologists.

One challenge we must confront if we hope to recruit
more women to our specialty is cardiology’s “macho” image.
This is also an issue with male U.S. medical graduates.
Reflecting larger social trends, medical graduates are mak-
ing career choices based partly on perceptions of which
specialties are more “family-friendly” or offer a more “con-
trollable lifestyle” (72). Cardiology is perceived as very
demanding in terms of hours worked and intensity. This
impression is supported by AMA data showing that cardi-
ologists report more hours of practice per week (60 h) than
any other physician category (73). Cardiologists’ workloads
in some contexts have risen to levels that are not sustainable
or desirable from a personal or a quality perspective. Today,
U.S. trained medical students are very aware of the issue of
work hours owing to recent American Council for Graduate
Medical Education (ACGME) mandates (74,75). They
also have access to published survey results that compare
career satisfaction across specialties (76).

Many young doctors and physicians-in-training indicate
that they hope to have a better balance between their
professional and private lives than they perceive many
practitioners do today (77). In a recent paper on dissatis-
faction with medical practice, Zuger noted that, “. .. all
[medical] students are now exposed to the breakneck
pace, payment dilemmas, and paperwork of outpatient
medicine. . . . The key to restoring a sense of contentment
to the medical profession may lie in the hands of educators
who encourage students to have more accurate expectations
of a medical career than did the generations trained during
the tumultuous past 50 years” (78). The inescapable con-
clusion is that patients’ access to physicians will be affected
by changing societal attitudes and professional expectations.
If cardiology hopes to attract more U.S. medical gradu-
ates—especially women—we must respect this new social
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reality that demands a better balance between personal and
professional time during training and throughout one’s
career. Changing societal work expectations will result in
more cardiologists choosing to work part-time at certain
stages of their careers. As Working Group 2 explains, we
must encourage innovations such as job sharing, creative
scheduling, and decreased “on-call” responsibilities so as to
provide a more flexible and welcoming environment if we
hope to compete with other specialties already perceived to
offer these benefits. We must also expose potential cardio-
vascular specialists to the broad spectrum of activities that
cardiologists undertake to prove that “family friendly” alter-
natives already exist within our specialty in many contexts.

INTERVENTIONAL CARDIOLOGISTS

Percutaneous transluminal coronary angioplasty (PTCA),
invented by Andreas Griintzig in 1977, changed cardiology
in many profound ways (79). Within five years this inno-
vative balloon-tipped catheter procedure designed to open
narrowed or blocked coronary arteries had diffused to
virtually every U.S. hospital with an open-heart surgery
program. Between 1979 and 1985 the number of PTCAs
performed in the U.S. skyrocketed from 2,000 to 82,000
(80). It is important to understand that this explosive
growth of PT'CA did not result from the gradual infusion
into practice of new cardiologists who had completed formal
12-month interventional fellowships. Rather, it reflected the
fact that during the early and mid-1980s, many of the
nation’s thousands of invasive cardiologists transformed
themselves into interventionalists by attending brief dem-
onstration courses or by being mentored by a local colleague
who had already done so. In 1997, more than 6,534
physicians at 1,003 hospitals billed Medicare for percutane-
ous coronary interventions (PCls) (81).

Based in part on concerns about the potential for subop-
timal outcomes of PCIs performed by low-volume opera-
tors, the ACC’s 1994 workforce statement encouraged a
reduction in the number of interventional cardiologists
trained. The Society for Cardiac Angiography and Inter-
ventions took a similar position (82). Meanwhile, during the
1990s, interventional training became much more rigorous
(83,84). Today, many of the early first generation interven-
tionalists have retired or stopped performing PCI. This
trend will continue, and within a decade most of the
interventionalists active before 1985 will no longer perform
PCI. Meanwhile, procedural volumes continue to grow:
547,000 patients had a PCI procedure in 2000, a 260%
increase since 1987 (18).

The ABIM introduced an examination for added quali-
fication certification in interventional cardiology in 1999.
Understandably, the number of cardiologists taking this test
declined dramatically after the first year (Table 5). The
requirements for admission to the exam became more
stringent recently with the elimination of the so-called
practice pathway after the 2003 exam. In a few years the
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Table 5. The ABIM Examination for an Added Qualification

Certificate in Interventional Cardiology

1999 2000 2001 2002 2003 Total

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

Source: American Board of Internal Medicine, www.abim.org/subspec/examdata.
htm. Accessed January 31, 2004.

number of candidates taking the test should reach a steady
state that reflects the number completing ACGME-
accredited interventional fellowships. As of March 2004,
there were 114 ACGME-accredited programs in interven-
tional cardiology and 229 positions were filled (85). Given
today’s strict program accreditation criteria and training
requirements, the number of trainees passing the ABIM
exam will likely fall from the 2003 number of first-time test
takers (630) to fewer than 300 per year unless more
positions are approved and funded.

The demand for interventionalists continues to be stim-
ulated by a series of procedural innovations, technological
advances, and clinical trial results (86). For example, the
proven benefit of PCI over thrombolytic therapy for acute
myocardial infarction has led some to recommend that the
procedure be offered in many more community hospitals
(including those without open heart surgery programs) (87).
Others have argued that a more eflicient system of regional
care be developed (88). If either approach were imple-
mented fully, it would influence the demand for interven-
tional cardiologists. Formal regionalization of specialized
care has been advocated for decades, but market and other
social forces have restricted the adoption of this model to a
few fields such as trauma (89).

Clinical cardiac electrophysiology (EP) evolved much
more gradually than PTCA. The introduction into practice
of the implantable pacemaker (1960), the implantable defi-
brillator (1980), and catheter ablation (1982) catalyzed EP,
but the market for these procedures was much smaller than
for PTCA (90). The demand for electrophysiologists has
increased recently, however, as clinical trial results and
government reimbursement decisions greatly expanded the
potential market for implantable devices (91,92). Like
interventional cardiology, the current output of electro-
physiologists is unlikely to meet this growing demand
(Table 6).

Table 6. The ABIM Examination for an Added Qualification
Certificate in Clinical Electrophysiology

1999 2000 2001 2002 2003 Total

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

Source: American Board of Internal Medicine, www.abim.org/subspec/
examdata.htm. Accessed January 31, 2004.
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TEAM CARE FOR PATIENTS
WITH CARDIOVASCULAR DISEASE

Considering the great and growing burden of cardiovascular
disease in our aging population, it is important to distribute
the work of preventing, diagnosing, and treating cardiovas-
cular disease rationally. Berry et al. (93) articulated a
pragmatic approach to help address the growing supply-
demand mismatch that confronts several specialties and
populations of patients: “Specialist physicians should do less
of what generalist physicians can do, generalist physicians
should do less of what non-physician providers can do, and
non-physician providers should do less of what non-clinical
staff can do. Each caregiver also should do less of what
appropriately instructed patients and families can do for
themselves.” For this logical algorithm to succeed, however,
each person in the continuum of care must be well trained,
well informed, and have prompt access to professionals with
more specialized knowledge and experience (94).

The ACC has consistently encouraged active collabora-
tion among primary physicians and cardiologists in the care
of patients with cardiovascular disease (95,96). Table 3
shows that ACC members are utilizing a team approach to
respond to workforce demands. Although individual cardi-
ologists may choose to provide some primary care services to
their patients for various reasons, this practice continues to
decrease in cardiology and other medical subspecialties (97).
The ACC workforce survey revealed that current trainees
want to practice cardiovascular medicine. They do not want
to function as the primary care physician for patients with
heart disease. In fact, senior trainees ranked the ability to
practice pure cardiology as one of the most important
factors they considered when choosing a job; this was
deemed more important than starting income, ultimate
income potential, frequency of being “on call,” or vacation
time.

Despite widespread agreement that general clinical car-
diologists play a vital role in cardiovascular care, the survey
shows that trainees continue to gravitate to procedural
cardiology: 75% of respondents wanted to devote 50% or
more of their effort to a cardiology subspecialty. Only 13%
wanted to practice “mainly general cardiology,” and only 3%
wanted to practice 100% general cardiology. Data from the
ABIM certification exams support this notion. Recently
trained cardiologists want credentials to document their
additional subspecialty training and experience. This re-
flects, in part, a trend that more hospitals and third-party
payers are requiring formal recognition (by a specialty board
or other certifying body) before they grant a physician
specific privileges or reimburse him or her for performing
specific procedures. In 2003 there were 710 first-time test
takers for the general cardiovascular disease exam. The same
year there were 630 first-time interventional test takers and
88 first-time EP test takers (98). Admittedly, the large
number who took the interventional exam recently reflects
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Table 7. ACGME-Accredited Cardiology Training Programs
and Total Trainees (2003—-2004)

General
Cardiology Electrophysiology Interventional

Approved programs 173 78 114
Approved positions 2288 173 269
Filled positions 2117 120 229

Source: Accreditation Council for Graduate Medical Education, Accreditation Data
System. Accessed March 31, 2004.

the elimination of the popular “practice pathway” after
2003.

Confronted with chronic workload-workforce mis-
matches, many private and academic cardiology practices
have hired non-physician clinicians (e.g., nurse clinicians,
clinical nurse practitioners, and physician assistants) to
complement the care provided by cardiologists. In recent
years both the number and the types of non-physician
clinicians employed by doctors, clinics, and hospitals have
increased dramatically (99). Many U.S. cardiologists already
depend on these specialized healthcare professionals to help
them document histories, perform tests and procedures,
provide follow-up, and educate patients.

Team care—and many different models have been in-
vented to address specific local needs—can enhance effi-
ciency, increase patient satisfaction, improve physician mo-
rale, and lead to better outcomes (100). The ACC task force
supports models of cardiologist-led teams of non-physician
clinicians to help provide care to an expanding population of
patients with known or suspected cardiovascular disease.
Reflecting this philosophy, the ACC Board of Trustees
approved a new membership category in 2003, the “Cardiac
Care Associate.” The board’s historic action acknowledged
the vital importance of the team concept as part of a strategy
to improve access to high quality cardiovascular care. The
biggest obstacle to expanding this team care model is that
there is also a growing shortage of nurses (101-104).

INCREASING THE PRODUCTION OF CARDIOLOGISTS

The most obvious solution to the shortage of cardiologists is
to increase the number trained. This will be difficult,
however, because the output is strictly controlled by the
ACGME and most academic medical centers are stressed
financially. Moreover, the 1997 Balanced Budget Act froze
the number of postgraduate medical education positions
funded by Medicare to the number then in place. “This
policy has effectively halted growth in residency positions,”
according to Kevin Grumbach, “since almost no hospitals
and training programs have indicated a willingness to
increase positions without receiving more Medicare GME
dollars” (105,106).

Despite an adequate supply of qualified candidates (many
of whom are IMGs), a significant number of unfilled
training positions exist, especially in general cardiology and
electrophysiology (Table 7). The ACC task force surveyed

cardiology training program directors to better understand
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this finding. Of the factors that might contribute to unfilled
positions (e.g, inadequate funding, faculty support, or clin-
ical material), inadequate funding was cited most often.
Working Group 1 identified several innovative approaches
to help fund more training positions. One model, already
used in a few locations, is that a private practice subsidizes
an individual’s cardiology and/or cardiology subspecialty
training with the requirement that he or she join that group
at the completion of their fellowship.

Considering the evident need to increase our nation’s
cardiology workforce (especially general clinical cardiolo-
gists) and to attract more U.S. medical graduates (especially
women) to the specialty, the ACC task force concluded that
the time and specific steps required to become a board-
certified cardiovascular specialist should be reevaluated. The
very long and highly structured course of postgraduate
specialty and subspecialty training that evolved during the
second half of the 20th century reflects the extraordinary
explosion of knowledge, technology, and techniques that de-
fine our discipline (79). The training requirements mandated
by the ACGME and ABIM are aligned and reflect, in large
part, expectations developed by cardiology representatives re-
sponsible for a series of “Core Cardiology Training in Adult
Cardiovascular Medicine” (COCATS) documents (107).

Today, a U.S. medical graduate whose career goal is to
become a board-certified cardiologist must first complete a
three-year general internal medicine residency and pass the
ABIM general internal medicine exam (in addition to
completing an ACGME-accredited cardiology fellowship).
Some, perhaps many, outstanding medical students and
residents choose not to become cardiologists because they
do not want to delay the start of their “goal” specialty
training three years after medical school graduation. Faced
with a similar situation (and a critical shortage of applicants
for their residency programs), the American Board of
Thoracic Surgery recently made preliminary certification by
the American Board of Surgery optional (108,109). Com-
pelling reasons exist for cardiovascular specialists to learn a
certain “core” of knowledge of general internal medicine,
but the career path to cardiology must be cleared of
unnecessary obstacles. Some ACGME and ABIM require-
ments implemented in recent decades do not reflect the
realities of contemporary cardiology practice or the needs of
the public. For example, all candidates for the ABIM general
internal medicine examination (an obligatory stop on the career
path to becoming a board-certified cardiologist) must docu-
ment proficiency in paracentesis, arthrocentesis, and lumbar
puncture, procedures totally irrelevant to cardiologists.

The growing cardiologist shortage and the steady shift to
pure specialty practice (rather than a blend of cardiology and
internal medicine, common a generation ago) provides the
ABIM with an opportunity to invent a 21st century version
of the “short-track” approach ABIM experimented with in
the 1970s. Working together, the ABIM, ACGME, CO-
CATS, and ACC should invent a combined five-year

program (e.g., two years of core internal medicine, one year
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of cardiovascular medicine, and two years of clinical cardi-
ology). Depending on the trainee’s career goals, the final
three years of training could be customized and extended if
he or she wants to become an interventionalist or an
electrophysiologist. The report of WG 8 includes recom-
mendations that would provide more training and certifica-
tion options, alternatives that reflect the contemporary
needs of our patients and profession (110). As pragmatic
new training paradigms are developed and piloted, we
should also make a greater effort to retain experienced
cardiologists contemplating retirement (111).

ACADEMIC PROGRAMS

Our nation’s academic medical centers, vital factories of new
knowledge and physicians, face several significant obstacles
as they consider whether and how to increase their output of
cardiovascular specialists. Academic cardiologists share
practitioner cardiologists’ concerns about the twin chal-
lenges of increasing workload and decreasing reimburse-
ment. Hill and Kerber warn, “These issues threaten to
jeopardize an entire generation of cardiovascular practitio-
ners and investigators and may adversely affect American
preeminence in cardiovascular medicine” (112). This prob-
lematic situation was exacerbated by the recent ACGME
mandate regarding the 80-h workweek limit for trainees.

Today, academic cardiologists are under growing pressure
to generate income from clinical activities for their finan-
cially challenged institutions. As academics see their “pro-
tected” time for research decrease and their clinical duties
increase, more will choose to enter private practice (113). If
we hope to maintain the momentum of discovery, with its
promise to reduce the cardiovascular disease burden, the
U.S. must continue to invest heavily in academic medical
centers and cardiovascular research. Basic research and
clinical investigation are vital if we hope to eliminate
atherosclerotic cardiovascular disease and its many deadly
complications. Until then, we must produce more well-
trained cardiologists who will devote themselves to preven-
tion, early and accurate diagnosis, and cost-effective treat-
ment. This Bethesda Conference report includes many
specific recommendations to help achieve this important
goal with its profound implications for the cardiovascular
health of our nation and the world.
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OBJECTIVE/SCOPE

Working Group 1 was asked to evaluate ways to increase the
number of cardiologists trained annually in the U.S. The
working group considered several factors that influence the
production of new cardiovascular specialists and evaluated
various ways to increase the number of cardiology trainees.
Throughout, we emphasized solutions that would increase
the output of new cardiologists while preserving the high
standards of U.S. training programs. We also considered
how senior cardiologists might be encouraged to delay
retirement, especially early retirement.

As discussed in the introduction to this Bethesda Con-
ference report, compelling evidence points to a growing
shortage of cardiovascular specialists to care for our aging
U.S. population. This conclusion, reached by the partici-
pants in the Bethesda Conference, is very significant be-
cause before we encourage cardiology training programs to
consider increasing the number of fellows they produce, we
had to demonstrate significant unmet demand now and in
the future for cardiovascular specialists. This is important,
because just a decade ago cardiology division and training
program directors, like everyone interested in health care
delivery, were told the U.S. was producing too many
specialists.

Most cardiology training program directors are acutely
aware of the strong and growing demand for cardiologists
because they receive inquiries from practitioner cardiologists
and recruiting firms regularly. Moreover, the ACC Cardi-
ology Workforce Study 2002 (hereafter the ACC workforce
survey) demonstrated that cardiology training program di-
rectors perceived a dramatic increase in demand for their
graduating fellows since 1997. In the ACC workforce
survey 83% of program directors believed cardiology job
opportunities for trainees were excellent whereas only 36%
believed this was true in 1997 (Fig. 1) (1).

As we consider ways to increase the number of cardiology
trainees, one important issue is whether the applicant pool
is of sufficient size and quality to support adding more
fellowship positions. The ACC workforce survey provides
evidence that this is the case. Of the training directors, 61%
believed they had many more qualified applicants than ap-

proved positions. This is in contrast to the situation in thoracic

surgery, where the ratio of applicants to available training slots
is almost 1 to 1 (2). When cardiology training program
directors were asked how many additional fellows their insti-
tution could train annually (assuming adequate staff and other
resources and Accreditation Council for Graduate Medical
Education [ACGME]-approval), 77% of them thought they
could add an average of 1.8 first-year positions.

If each of the nation’s 173 cardiology training programs
increased their first-year positions by 1.8 trainees, this could
theoretically result in an additional 311 cardiologists com-
pleting training annually. This represents a 44% increase
over the current output of approximately 706 cardiologists
each year. This scenario is very unlikely, however, because a
complex series of decisions would be required at the local
institutional and federal levels to operationalize such an
ambitious growth plan. The two major rate-limiting steps for
many institutions are 1) obtaining approval from the ACGME
to increase the number of cardiology training positions and 2)
finding funds to support additional positions.

The ACGME is a private professional organization that
accredits approximately 7,800 residency training programs
in 110 specialty and subspecialty fields of medicine. The
accreditation process is carried out by ACGME’s 27 Resi-
dency Review Committees (RRC). These committees write
the ACGME specialty-specific requirements and periodi-
cally review each program to assure its compliance with their
standards. The Internal Medicine RRC is responsible both
for general internal medicine residencies and for all internal
medicine subspecialties, including cardiovascular disease.
The Internal Medicine RRC includes five representatives
each from the American Board of Internal Medicine
(ABIM), the American College of Physicians (ACP), and
the Committee on Medical Education of the American
Medical Association. In addition, the Internal Medicine
RRC includes one resident physician representative.

The RRC, as part of the accreditation process, must
approve the number of training positions for each program.
Its decisions are not influenced directly by perceived work-
force shortages or surpluses. The number of approved
training positions is determined by a program’s educational
resources (e.g., number of patients, procedural volumes, and
faculty commitment). Many cardiology programs have the
educational resources to accommodate more trainees. Be-
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Figure 1. Job opportunities for senior fellows now, five years ago (1997), and in the future (training directors). Source: ACC Cardiology Workforce Study,

2002.

fore an application to expand the number of cardiology
trainees can be forwarded to the RRC, however, it must be
approved by the training director of the parent internal
medicine residency program. It is also important to have the
support from the chair of the internal medicine department.
Unfortunately, even with RRC approval, many institutions
do not have the funds to expand their cardiology training
programs.

Fellowship funding is one of the most important factors
that will determine how many more trainees can be accom-
modated in our nation’s cardiology fellowship programs.
For several decades graduate medical education (GME) in
the U.S. has been funded mainly by two types of govern-
ment payments made to teaching hospitals as part of the
Medicare reimbursement system. These federal funds help
support the training of internal medicine residents, cardiol-
ogy fellows, and trainees in other approved medical and
surgical specialties and subspecialties. They consist of direct
medical education (DME) payments and indirect graduate
medical education (IME) payments.

The DME payments are provided to help cover the direct
costs of post-medical school education and training of physi-
cians, such as salaries, benefits, supervisory faculty, and hospital
overhead expenses related directly to the training program. The
IME payments are meant to compensate teaching hospitals for
costs they incur as a result of their training programs. This
acknowledges that teaching hospitals are often referral centers
or inner-city institutions that provide care to patients with
complicated health conditions or who are poor and uninsured.
Although Medicare DME and IME payments to teaching
hospitals represent the major source of training program
funding, states also provide funds through Medicaid reim-
bursement or other mechanisms.

According to the Council on Graduate Medical Educa-
tion (COGME) Medicare spent $6.8 billion for GME in
1997, the year that Congress passed the Balanced Budget
Act (BBA) of 1997. This law restricted the growth of GME
(including internal medicine residencies and cardiology train-
ing programs). The BBA also placed a cap on the number of
residents enrolled in hospital programs and reduced payment
adjustment factors for IME. Meanwhile, it is important to
note that the payments for clinical fellows (such as cardiology
trainees) are only one-half that of an internal medicine resi-
dent. The average cost per cardiology trainee is in the range of
$70,000 to $100,000 per year (3). It has been estimated that
additional indirect costs related to increased overhead
costs incurred as the result of a training program can
increase the total cost per fellow to nearly $180,000 (4).
Although some positive changes in the IME payment
system have occurred since the BBA of 1997, there
appears to be little support for increasing overall Medi-
care expenditures for GME significantly. A sustained
advocacy effort will be necessary to accomplish this goal.

ACADEMIC WORK LOAD

One of the factors driving the demand for additional
practitioner cardiologists in the U.S. is the increasing
volume and complexity of care provided by cardiovascular
specialists in private practice. Academic cardiologists, the
individuals most responsible for training cardiology fellows,
are also working harder providing more clinical care in most
teaching institutions (5). This situation (which can compete
with the academic mission of education and research) was
further aggravated when strict ACGME work hour and
on-call guidelines for residents and fellows were implemented
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on July 1, 2003. Ironically, these new rules shifted additional
clinical responsibilities to cardiology full-time faculty members
at a time most of their institutions are prohibited from hiring
additional internal medicine residents or cardiology trainees
because of the ACGME-RRC caps on training positions. The
various philosophical and pragmatic arguments that have been
advanced in support of and against these rigid work hour
restrictions are beyond the scope of this document. The 80-h
workweek and related regulations may encourage some aca-
demic cardiology divisions to ask their institutions to hire more
non-physician clinicians (e.g., nurse clinicians, nurse practitio-
ners, and physician assistants) to help blunt the impact on the
full-time faculty. Team care in cardiology is the focus of
Working Group 5 and will not be discussed here.

As cardiology workloads increase, care becomes more
complex, and the workforce does not grow to meet demand,
it is important to remain focused on three factors: 1) the
quality of care provided to patients with cardiovascular disease,
2) the quality of education provided to the trainees who will
join the ranks of academic and practitioner cardiologists upon
the completion of their fellowships, and 3) the importance of
work-life balance for trainees and cardiologists throughout
their careers. Moreover, as modifications of the traditional
cardiology training program are considered, the trainees’ expe-
rience must focus on education and the Core Cardiology
Training Symposium (COCATS) curriculum rather than the
service needs of the hospital, faculty or practice plan to which
the training program is attached (6,7).

As each of America’s academic medical centers discusses
and decides how to respond to the growing national shortage
of cardiovascular specialists, they will surely consider the
impact their decisions may have on their own institution’s
cardiology programs. It is important to recognize that one
component of the financial health of teaching institutions
relates to their ability to compete in the marketplace for
cardiology patients and procedures. For decades academic
cardiology programs have, in fact, trained their competition.
This is one of the ironies of the academic mission of teaching
institutions. Another way to look at this dilemma, however, is
to see it as an opportunity for enhanced cooperation between
academic medical centers and private physicians and groups
seeking cost-effective and resource-efficient ways to care for the
increasing burden of cardiovascular disease. Moreover, aca-
demic cardiology programs function best when they have an
adequate number of cardiovascular specialists with sufficient
time to pursue their interests in research and education.

FUNDING ADDITIONAL
CARDIOLOGY TRAINING POSITIONS

Today, many U.S. teaching hospitals are confronting sig-
nificant fiscal challenges. The Association of Professors of
Cardiology (APC) estimates that approximately 100 major
teaching hospitals are stressed financially (8). Very few
institutions are in a position to internally fund the additional
cardiology training positions necessary to meet the growing
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demand for cardiovascular specialists. As noted earlier, most
GME funding in the U.S. comes from the federal govern-
ment, a situation that reflects the high value our nation and
its policymakers place on training physicians to care for our
population. The Medicare GME funding model has suc-
ceeded in helping academic centers produce our nation’s
superb physician workforce. It is therefore appropriate to
advocate for extension of federal funding to cover the entire
period of postgraduate training, including the time devoted
to cardiology fellowship training.

The current federal GME reimbursement policy provides
support to hospitals for postgraduate training only up to the
time of the first board certification. This is a major disin-
centive for hospitals to consider expanding subspecialty train-
ing positions such as cardiology fellowships. Deans, chairs of
medical departments, and other academics in positions of
influence must be informed about the growing shortage of
cardiologists and its important implications. Fortunately, a
majority of deans already perceive a shortage of some specialists
(including cardiologists) and recognize that this can have a
negative effect not only on the academic mission of teaching
institutions but also on the care of patients (9).

Because changing federal policies dealing with GME
funding will take time and effort, deans should be encour-
aged, wherever possible, to use discretionary dollars to fund
an increased number of cardiology training positions in their
institutions. This approach may be most appropriate in
locales where there is a perceived shortage of cardiovascular
specialists in the area or on the faculty. Some state govern-
ments may be willing to help fund cardiology training
positions if there is a demonstrated shortage of cardiologists
in their area. Another possibility is that states could reim-
burse a cardiology trainee’s medical school loans in return
for a commitment to provide cardiology services for a
specified period of time to patients in an underserved area.

Given the growing need for general clinical cardiologists
and certain types of cardiology subspecialists such as elec-
trophysiologists, the ACC should explore with medical
industry various models that would expand their sponsor-
ship of cardiology fellowships from research positions to
selected clinical training positions. One approach might be
to use the “matching grant” model, i.e., one-half of the
funds for a new cardiology training position would come
from a teaching hospital’s discretionary funds and the other
one-half would come from industry. Philanthropic organi-
zations and grateful patients could also be approached to
support the cost of training one or more additional fellows
each year in the way that some full-time faculty positions are
supported by the “named chair” model. The other potential
source of funding for cardiology training positions is third-
party payers. As discussed in the introduction to this report,
there is compelling evidence that patients with a variety of
cardiac disorders have better outcomes if they receive some
of their care from a cardiovascular specialist.

Most of the demand for cardiovascular specialists is in the
private practice setting. This fact suggests that more atten-
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tion should be paid to a funding model (already used in
some settings) that addresses the concerns of both the
academic institution and the private practice. The most
popular cardiology practice model in the U.S. is the single-
specialty group. Some private groups may consider it a wise
investment to subsidize a cardiology fellow’s training in
exchange for a commitment to join the practice at the
completion of his or her fellowship. It must be acknowl-
edged, however, that a series of significant reductions in
reimbursement for cardiology services in recent years makes
this model more problematic.

Another possible solution would be to have academic
medical centers partner with private practice groups in their
community in order to use local facilities and faculty more
effectively. This may be particularly applicable to subspe-
cialty training in interventional cardiology and clinical
cardiac electrophysiology (EP). One scenario would have
the academic medical center be responsible for recruiting
the cardiology trainees and for ensuring that all ACGME
requirements for training are met. Some portion of the
clinical training, however, would be performed at private or
affiliated hospitals that have adequate educational resources
(e.g., number of patients, procedural volumes, and faculty
commitment). Although local affiliated hospitals are now
used for adjunctive training in some programs, this concept
could be expanded to include hospitals that are further from
the sponsoring academic medical center.

Currently, the ACGME requires that a teaching institu-
tion must have an approved general cardiology training
program before it can apply to offer a subspecialty fellowship
in either interventional cardiology or EP. The model we
propose would permit selected private hospitals to train
interventionalists and electrophysiologists in partnership
with an academic medical center without developing a
separate general cardiology training program of their own.
The financial support for such a program would come from
the private hospital (or perhaps partly from a private practice
group). These monies could also help support the cardiology
training program at the sponsoring academic medical cen-
ter. In this way, the total number of trainees could be
expanded, and both the academic medical center and the
private facility would benefit. This arrangement would also
have the advantage of providing cardiology trainees with
additional exposure to private practice. Many private cardi-
ology groups provide patients for clinical trials and other
research endeavors. Patients would also likely benefit from a
closer linking of private and academic cardiology practice.

This affiliated institution concept is not new, and many
cardiology training programs already use it to some degree.
It would be helpful, as academic institutions evaluate their
options with respect to increasing the size of their training
programs, to have outlines and narrative summaries describ-
ing joint programs that have been successful in accomplish-
ing the goal of training excellent general clinical cardiolo-
gists using a combination of academic and community
hospitals. Rather than large blocks of time, as suggested
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above for interventional or EP training, focused rotations at
the private facility could be an integral part of the general
cardiovascular program. The funding for the fellow’s time
would be provided by the private facility and would be used
to help fund the fellowship program in general, creating an
advantage for both.

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

INCREASING THE NUMBER AND SCOPE
OF CARDIOVASCULAR TRAINING PROGRAMS

Although this working group agrees that, in general, it is
preferable to increase the size of current ACGME-
approved cardiology training programs rather than create
new ones, there may be some circumstances that justify
establishing a new program or reactivating one that was
discontinued during the 1990s, when it seemed the U.S. was
training too many specialists. For example, if a cardiology
training program was discontinued mainly because it could
not provide an adequate research experience, a formal
arrangement could be developed with an affiliated academic
institution. The trainee could participate in research at one
institution and receive the majority of his or her clinical
training at another institution.

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

We believe the ACGME, ABIM, and ACC should
consider endorsing two separate tracks for cardiovascular
training that acknowledge the fact that many trainees
choose to use “research” time to gain additional clinical
experience that will prepare them for practice or additional
subspecialty training. One cardiology training track would
be entirely clinical. The other track would include an
additional year devoted to research. This would allow those
institutions interested in developing a clinical cardiology
training program but are unable to provide an adequate
research experience to focus on training general clinical
cardiologists—the type of cardiovascular specialist in
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greatest demand. Meanwhile, teaching institutions
should be allowed greater flexibility in the sequencing of
the clinical and research years in the case of individuals
interested in academic careers that focus on clinical inves-
tigation or clinical practice combined with basic cardiovas-
cular research. Currently the ACGME requires that general
cardiology fellowship training be completed in three years.
This eliminates the option of “sandwiching” two years of
research experience between the two clinical years of clinical
training.

PROGRAMS TO TRANSFORM GENERAL INTERNISTS
INTO CARDIOVASCULAR SPECIALISTS AND
TO RETAIN SENIOR CARDIOLOGISTS IN PRACTICE

The professional goals of physicians continue to evolve after
they complete their formal training. The demographics of
the U.S. population and of physicians dictate that much of
the ongoing care of patients with cardiovascular disease is
provided by general internists and family physicians. Some
experienced internists may want to get additional formal
training (beyond attending continuing medical education
courses) to better equip themselves to care for cardiac
patients. Importantly, some of these practicing internists
might want to devote the necessary time and energy to
become fully trained, board-certified cardiologists. Those
seeking this formal additional training should be encour-
aged to apply to cardiology training programs.

Our working group also encourages the ACGME and
other pertinent organizations to explore models that would
allow selected generalist internists to fulfill the requirements
for board eligibility in cardiovascular diseases on a part-time
basis over a longer time frame. For example, one model
might allow an internist to devote half-time to their
cardiology training while continuing to practice internal
medicine half-time. This approach would be easier to
implement if two internists shared each role in one institu-
tional or practice setting. This type of approach might also
be applied in select circumstances where a board-certified
general clinical cardiologist wants to receive formal training
in interventional cardiology or EP. Our goal is not to
elaborate specific models. Rather, we hope to stimulate
innovation and experimentation with respect to the current
rigid approach regarding training cardiovascular specialists.

Much of this Working Group’s report focuses on how to
increase the production of newly trained cardiologists.
There is another complementary approach that may help to
reduce the growing gap between the demand for and the
supply of cardiovascular specialists: encouraging cardiolo-
gists not to retire early or to consider part-time work as an
alternative to total retirement. Several factors contribute to
an individual’s decision to retire from medical practice. In
some instances the catalyst for retirement is the desire to go
“off-call” or to work part-time, but the cardiologist’s insti-
tution or group does not allow this degree of flexibility. We
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agree with Working Group 2 (which focuses on how to
encourage more women to choose a career in cardiology)
that greater flexibility in work hours and work patterns is
necessary as we confront changing societal expectations with
respect to work-life balance in the early 21st century.

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

RECOMMENDATIONS

1. 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.

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

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

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

In 2003, 50.8% of applicants and 49.7% of matriculants of
U.S. medical schools were women (1). This was the first
time in our nation’s history that women made up more than
half of medical school applicants (2). Currently, 22.2% of
female medical graduates choose an internal medicine res-
idency. Although this number is high, only 6.3% of women
trainees chose to enter an internal medicine subspeciality
(3). In 2003, approximately 14% of American College of
Cardiology (ACC) fellows-in-training were women (431
women, 2483 men, 273 unknown) (ACC data), and 6% of
the total number of fellows of the ACC are women (4).
According to data from the American Board of Internal
Medicine (ABIM), the percentage of first-year cardiology
trainees who are females has increased from 13% in 1994 to
1995 to 18% in 2002 to 2003, the most recently reported
data for cardiology training programs (5). However, con-
sidering that nearly one-half of U.S. medical students are
now female, the fact that only 18% of first-year cardiology
trainees are women is cause for concern.

Women bring a different skill-set to the workplace, and
the lingering shortfall of females in cardiology is striking
compared with other sciences where the number of women
is increasing more rapidly (6). It is interesting to note that
a higher proportion of female pediatric residents choose
cardiology than do female internal medicine residents.
Today, cardiology training programs are facing additional
challenges because international medical graduates (IMGs),
some of whom are women, are confronting new barriers
when they attempt to continue their medical training in the
U.S. Working Group 4 deals with the important topic of
IMGs in cardiology.

A 1998 report of the ACC Committee on Women in
Cardiology included data derived from a questionnaire that
was mailed in March 1996 to all 964 female ACC members
and an age-matched sample of 1,119 male members who
had completed training (7). That report is rich in detail and
includes important conclusions and valuable suggestions.
Our working group report combines some of its findings
with data and impressions from other sources. Moreover,
several of our observations relate to medicine as a whole, not
just cardiology. The 1996 ACC survey found that family
responsibilities may represent an obstacle for women con-
sidering a career in cardiology because it is not perceived as
being as “family friendly” as are some other specialties.

Although significant societal changes have occurred in

parenting, these have yet to be integrated into the medical
community. Women, more than men, perceive that family
responsibilities hinder their ability to pursue a professional
career in medicine. Women are also more likely than men to
interrupt their training or their practice for more than a
month, usually related to pregnancy or childcare. Even if a
woman physician works full time, in most instances she is
likely to provide more childcare than her husband. More-
over, the implications for childbearing of six to seven years
of postgraduate medical training (internal medicine plus car-
diology fellowship) cannot be ignored as we consider how to
attract more women into cardiology. After her training is
completed, family responsibilities often limit a female physi-
cian’s ability to travel to attend continuing medical education
or other professional advancement programs and to serve on
regional or national committees of organizations such as the
ACC or the American Heart Association (AHA).

The 1996 survey compared the female and male respon-
dent’s primary practice setting and type of cardiology
practice. Female cardiologists were more likely than males
to define their primary or secondary role as a clinical
cardiologist, echocardiographer, transplant cardiologist, or
researcher. This finding has important implications with
respect to the chronic unmet demand for general clinical
cardiologists. These choices with respect to what type of
cardiology practice women seem to prefer relate, at least in
part, to the perception that some cardiology subspecialties
(e.g., interventional cardiology) allow less flexibility with
respect to on-call duties that, in turn, have important
implications for parenting and for what has been termed a
“controllable lifestyle.” The emphasis placed on acute car-
diac care and emergency interventional procedures that both
medical students and internal medicine residents witness
during training surely reinforces this impression (8).

It is imperative that female medical students and internal
medical residents become better informed about the broad
spectrum of career opportunities in cardiology, several of
which are compatible with a desire to achieve better work—
life balance. We, as a specialty, must assume the responsi-
bility for educating potential cardiologists about these career
options. Working Group 8 discusses several types of cardi-
ology practice and proposes a model for training more
general clinical cardiologists, for whom the demand is great
and growing. This role might hold special appeal for women
cardiologists because much of the care provided by general
clinical cardiologists is in the outpatient setting.
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In terms of job satisfaction, the 1996 ACC survey
revealed that 88% of women (versus 92% of men) were
moderately or very satisfied with their work. The levels of
satisfaction among women were similar in academic and
private practice settings. This finding should be reassuring
to female medical students or internal medicine residents
considering a career in cardiology. Importantly, a majority
of both female (54%) and male (61%) respondents reported
that they were likely to recommend cardiology as a career
choice to those who asked their opinion. A minority of
cardiologists (20% of the female and 15% of the male respon-
dents) would discourage students or residents from pursuing a
career in cardiology. It is likely that job satisfaction will increase
for all cardiologists if their workload is reasonable and they
have more control over their personal work-life balance.

One area where women cardiologists were significantly
less satisfied than their male counterparts was with respect to
career advancement, especially those in academic medicine.
The 1996 survey revealed that 39% of women in academic
medicine reported achieving lower or much lower levels of
advancement compared with only 3% of men (7). In terms of
discrimination in the workplace, 71% of women compared
with 21% of men felt they had experienced some form of
discrimination, and they believed that it affected their interac-
tions with colleagues. The predominant type of discrimination
was gender-related for women and race-related for men.

These concerns are not unique to cardiology—they reflect
the experience of women in other professional fields. Nev-
ertheless, our working group wants to emphasize that
perceptions (negative or positive) can have a very significant
effect on female medical students contemplating a career in
cardiology. Importantly, we hope our efforts (and those of
other working groups) will encourage positive changes in
the cardiology training and work environments that will
make our specialty more attractive to women medical
students and internal medicine residents.

In addition to the valuable insights provided by the 1996
ACC survey our working group reviewed several other
sources of information including perspectives gained from
focus groups with female medical students, residents, and
trainees (9). One recurring theme is the vital role that
mentors play in recruiting and retaining women in cardiol-
ogy training programs. Women should have effective men-
tors at all levels of training (i.e., as premedical students,
medical students, internal medicine residents, cardiology
trainees, and beyond). It is important to note that male
cardiologists can also be effective mentors of female stu-
dents, residents, and fellows. Indeed, they must share this
responsibility with their female colleagues if we hope to
attract more women to our specialty.

Because the number of female physicians in most academic
institutions is still small, women are often asked to participate
in committee and other administrative responsibilities. Men-
tors should encourage women to choose carefully with respect
to which, if any, of these duties they accept because they have
the potential to take time away from academic pursuits that
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may be more important in career advancement. These are
personal choices, however, that will reflect the professional
interests and ambitions of the individual cardiologist.

There are certain critical steps in the process of choosing
a specific career path in medicine. Personal interviews are
usually part of each successive step in selecting an institution
and, ultimately, a career and a job. Ideally, female applicants
to medical school, residency, and fellowship positions
should have the opportunity to meet with women in the
position they are considering. In terms of our focus, female
medical students or internal medicine residents considering
a career in cardiology should have the opportunity to meet
with female trainees and faculty members.

It would be useful to have a standard set of questions
women could ask when they apply to different cardiology
programs. These could include questions about the number
of women in the program, mentoring practices, and mater-
nity policies. Correspondingly, each cardiology program
should be encouraged to develop a set of answers for all
applicants, both men and women, to emphasize that life-
style issues are not gender-specific. This exercise might also
point out opportunities for cardiology training programs to
enhance the approaches they use to support their trainees
(and faculty members), most of whom are trying to balance
professional and personal responsibilities. It is important for
the training program director or his or her representative to
outline their institution’s policies with respect to family
leave and other matters that relate to work-life balance.
Positive feedback from current female residents and trainees
has a powerful impact on the recruitment process, because
interviewees usually value resident and fellow satisfaction
highly when considering a training program.

Although some useful evidence about factors that women
consider as they choose careers in medicine is available, this
working group believes that a more detailed survey should be
conducted of female medical students, internal medicine resi-
dents, and cardiology trainees to determine more precisely the
factors that influenced (or are influencing) their career choices.
The perceived challenges and obstacles to following a cardiol-
ogy path may then be addressed more effectively.
Recruitment and visibility. The option of cardiology as a
career choice needs to be actively demonstrated to high
school and college students, with an emphasis on increasing
the visibility of female cardiologists. Similarly, female med-
ical students and internal medicine trainees need to be
exposed to the possibility of cardiology as a subspecialty
choice early in their training. Because the majority of
cardiology trainees choose to enter private practice rather
than stay in academic medicine, the broad spectrum of
private practice options needs to be underscored. Specific
steps should be taken to enhance the visibility and impact of
female cardiologists in private practice, in academic medi-
cine, and in regional and national organizations.

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

There is a need to increase the visibility of female
cardiologists in order to attract more women to our spe-
cialty. All cardiology divisions and departments of medicine
should make an effort to enhance the visibility of female
cardiologists that are either full-time or part-time members
of the staff or trainees. The state or regional chapters of the
ACC can also play a role in increasing the visibility of
female cardiologists as potential role models by coordinating
presentations at local high schools or colleges during “career
day” events.

With respect to medical students and internal medicine
residents, it is especially important to inform them of the
broad range of career options available wizhin cardiology.
Women cardiologists are active in each of the various
“types” of cardiology practice described in detail by Working
Group 8. This would demonstrate to medical students and
residents that there are many viable career tracks available in
cardiology today. Another opportunity to reach out to
potential cardiologists would be to encourage women car-
diologists to participate in regional and national meetings of
the American College of Physicians (ACP). The ACC
could provide opportunities for actual or “virtual” mentoring
for female housestaff and trainees. This could be done by
enhancing the Women in Cardiology portion of the ACC
website (http://www.acc.org). We propose piloting a project
that links electronically an experienced (and willing) female
faculty member with one or more female medical students,
residents, or trainees at institutions that do not have enough
local mentors.

Female cardiologists interested in participating actively in
cardiology organizations such as the ACC, the AHA,
and/or one of cardiology’s specialty societies should be
encouraged to make their interest known to officers or other
leaders of those organizations. Depending on her interests
she might be invited to be a speaker or moderator at
educational sessions, to participate in or chair committees
and working groups, or to serve on governing bodies or
other leadership groups. Obviously, each of these activities
(at the local, regional, and national level) takes time, and the
number of female cardiologists in the U.S. today is limited.
Most female cardiologists are already busy both profession-
ally and outside the workplace. This presents a challenge in
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terms of encouraging women cardiologists to take on
additional work. Women willing and able to devote energy
to mentoring or to educating others about careers in
cardiology are making an investment in the future of
cardiology that will benefit cardiovascular specialists and
patients with cardiovascular disease.

We conclude our report with a list of other efforts the
ACC (and/or its chapters) could launch or coordinate:

1. 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.

2. 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.

3. 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.

4. 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.

5. 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
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moderators, chairs, and speakers at the annual scientific
sessions, b) the ACC should increase the number of
temales serving on committees, task forces, and working
groups, ¢) 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
successful alternative practice models. This could include
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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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INTRODUCTION AND DISCUSSION OF
RACIAL AND ETHNIC DISPARITIES IN
HEALTH STATUS, MORBIDITY, AND MORTALITY

The report of this working group focuses on ways to
increase the number of cardiovascular specialists who are
classified as members of an underrepresented minority
(URM). The Association of American Medical Colleges
(AAMC) defines URMs as blacks, Mexican Americans,
mainland Puerto Ricans, and Native Americans—American
Indian, Alaskan Natives, and Native Hawaiians (1). In
2001, according to the American Medical Association, of
more than 127,574 total physicians in internal medicine,
only 2.72% were black and 3.29% were Hispanic. Of 21,726
cardiovascular physicians, 2% (n = 440) were black, 3.8% (n
= 829) were Hispanic, and 12.7% (n = 2,755) were Asian

(Fig. 1) (2). In 2002, of 2,223 total trainees in cardiology
training programs 3.4% were black and 5.7% were Hispanic,
and 29.5% were Asian (3,4).

It is challenging to address a subject as complex as how to
significantly enhance career opportunities and influence
career choices of URMs in the context of a document that
must be concise and, by definition, focus on cardiology
workforce. This specific focus is very important for many
reasons, including the fact that URM physicians are more
likely than other doctors to provide healthcare to minority
communities, to practice in medically underserved areas,
and to care for patients from their own ethnic or cultural
group (5,6). Research has shown that the per capita number
of physicians in low-income urban communities is substan-
tially lower than in more affluent communities (7). Black
and Hispanic physicians are more likely than non-Hispanic
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Figure 1. Cardiovascular physicians by race/ethnicity (2001-2002).
Source: AMA Physician Characteristics and Distribution in the U.S.,
2003-2004 edition.

whites to practice in physician shortage areas and to care for
more black and Hispanic patients (8). This is just one of
many reasons to encourage URMs to aspire to a career in
medicine, and to help them achieve this goal.

Major racial and ethnic disparities in health status,
morbidity, and mortality have been documented across a
wide range of medical conditions. Compared with other
Americans, blacks have the highest mortality rates from
cardiovascular disease (9). Lack of access to health care,
particularly cardiac care, has been shown to be a major
contributor to racial and ethnic health disparities in cardio-
vascular disease (10). The Institute of Medicine’s important
study “Unequal Treatment: Confronting Racial and Ethnic
Disparities in Health Care” (11) documents that ethnic
health disparities are prominent throughout the U.S.

Several studies have demonstrated racial and ethnic dif-
ferences (independent of income, insurance status, and
education) in the use of cardiac procedures such as coronary
angiography, percutaneous coronary interventions (PCI),
and coronary artery bypass graft surgery (CABG) (10,12).
For example, blacks are only one-half as likely as whites to
be treated with PCI or CABG (13). Of several possible
explanations for these disparities in care, one factor is the
inadequate number of cardiovascular specialists serving mi-
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nority communities. This is just one reason—but a very
important one—why the nation should seek to increase the
number of URM cardiologists.

MINORITY MEDICAL SCHOOL
ACCEPTANCES, MATRICULATION, AND GRADUATION

Many factors contribute to the shortage of URM cardiolo-
gists, but one of the most significant is the limited size of
the pool of qualified applicants. The varied and complex
social and economic factors contributing to racial and ethnic
disparities in educational opportunities and achievement are
beyond the scope of this document. Nevertheless, it is
appropriate to outline a few specific suggestions that will
help achieve the goal of attracting a greater number of
URMs to careers in medicine—and from there—to cardi-
ology.

Strategies to increase the number of URM cardiovascular
specialists must consider the long educational path that
begins before elementary school and continues through high
school, college, medical school, and beyond. There is a
definite need to develop more effective programs to improve
science proficiency among certain URMs, especially blacks
and Hispanics (Fig. 2). Emphasis should also be placed on
fundamental skills such as reading comprehension and
verbal communication. Consistent efforts must be made to
address deficiencies in elementary and high school educa-
tion and to encourage action at the college level in terms of
identifying, advising, and supporting students who have
potential to succeed as physicians.

As our nation’s educators and policymakers consider ways
to improve the academic skills of underprivileged and
minority students in order to help them achieve their full
potential as members of society, it is vitally important that
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Figure 2. Percent of U.S. grade 12 students who are proficient in science by race/ethnicity (1996, 2000). Source: Minority Students in Medical Education,
Facts and Figures XII is a publication of the Association of American Medical Colleges (AAMC), copyright October 2002. Reprinted with permission of

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

we acknowledge the existence of a significant population of
minority students who are already fully capable of becoming
excellent physicians. Mentoring of bright high school and
college URM students who express interest in pursuing a
medical career is vitally important (14). Because racial and
ethnic disparities in health status cross social and economic
boundaries, there is a need to increase the awareness and
attractiveness of medical careers for middle-class URM
students as well as those who are economically disadvan-
taged.

It is useful to summarize recent URM trends with respect
to medical school applications, medical school enrollment,
medical school graduation, internal medicine residency
training, and specialization in cardiovascular disease. This
information should help academic institutions, professional
organizations, and other entities develop policies, proce-
dures, and practices to increase the size of the URM
cardiology workforce. The number of U.S. medical school
applicants peaked at 46,965 in 1996 to 1997, when there

Black

Native American

Mexican American

Mainland Puerto Rican

C'wealth Puerto Rican

Other Hispanic

Chinese

Japanese

Korean

Flipino

Indlan/Pakistani

Vietnamese

Other Aslan

Other SE Aslan

Other Pacific Islander
White

0

10 20 30 40 50 60 70

Percent of Matriculants
Source: AAMC Data Warehouse, March 25,2002

Figure 4. Race/ethnicity of 2001 matriculants to medical school. Source:
Minority Students in Medical Education, Facts and Figures XII is a
publication of the Association of American Medical Colleges (AAMC),
copyright October 2002. Reprinted with permission of the AAMC.
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Figure 5. Medical school matriculants, 1980-2000 (expressed as a per-
centage of 1980 matriculants). Source: Minority Students in Medical
Education, Facts and Figures XII is a publication of the Association of
American Medical Colleges (AAMC), copyright October 2002. Reprinted
with permission of the AAMC.

were 5,157 URM applicants. Medical school acceptance
rates vary among different racial and ethnic groups. They
also fluctuate for the general categories of URMs and
non-URMs. (Fig. 3) (1). In general, enrollment of URMs
continues to be low (Fig. 4) (1) compared with their
representation in the population. One striking exception in
the past two decades has been the steady increase in the
percentage of matriculants who are Asian (Fig. 5) (1).

Between 1990 and 1996, the number of black applicants
increased by 56%, with a record number of 3,527 applicants
in 1996 (Fig. 6) (1). Beginning in 1997, anti-affirmative
action ballot initiatives and court decisions in California
(15) and Texas (16) resulted in laws that prohibited the use
of race and ethnicity in decisions regarding admissions to
public educational institutions. These major legal events had
an immediate and lingering effect on minority medical
education throughout the nation, because California and
Texas are the states that produce the largest number of
URM medical students (1).
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Figure 6. Black applicants to medical school, 1974-2001. Source: Minor-
ity Students in Medical Education, Facts and Figures XII is a publication
of the Association of American Medical Colleges (AAMC), copyright
October 2002. Reprinted with permission of the AAMC.
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Figure 7. Distribution of U.S. medical school faculty by race/ethnicity,
1980-2001. Source: Minority Students in Medical Education, Facts and
Figures XII is a publication of the Association of American Medical
Colleges (AAMC), copyright October 2002. Reprinted with permission of
the AAMC.

Diversity among medical school faculty, medical stu-
dents, residents, and fellows contributes to “cultural com-
petency” that eventually will help all physicians relate more
effectively to patients from a wide range of ethnic, racial,
and socioeconomic backgrounds. Although there has been
an increase in the racial and ethnic diversity of medical
school faculties between 1980 and 2001, URM faculty still
only account for 4.2% of the total (Fig. 7) (1). Racial and
ethnic disparities also exist in academic rank. Fewer than
10% of URMs are full professors. This may reflect, in part,
the fact that URM faculty are less likely to be involved in
research and less likely to receive research awards from the
National Institutes of Health (NIH), especially RO1 grants
17).

Because of their small numbers in many medical schools,
URM faculty frequently find themselves overextended.
There is a growing and unmet need for mentors and
preceptors, regardless of race or ethnicity, who can connect
on a personal level with students of diverse backgrounds.
Full-time and part-time medical school faculty members
play a vital role in helping students make informed career
choices. They serve as role models and help shape students’
impressions of potential career paths from an academic
research-oriented position to private practice as a primary
care physician or specialist. Medical student career choices
are also affected by attitudes and actions of their peers as
well as residents and fellows in various specialties and
subspecialties. The attitudes and interests of students and
residents are also influenced by the quality of teaching, level
of professionalism, and commitment to excellence in patient
care they observe among attending physicians and others.

The output of new cardiologists is a function of the
number of medical students that choose an internal medi-
cine residency and, subsequently, a cardiology fellowship.
The significant role of international medical graduates
(IMGs) in this equation is discussed by Working Group 4.
The number of URMs choosing to train in internal medi-
cine is low compared with their representation in the U.S.
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population. This is important because the career path to
cardiology begins with a residency in general internal
medicine. The situation is aggravated by a recent trend that
reflects declining interest in primary care specialties includ-
ing general internal medicine (18).

Casual comments or strongly voiced opinions about
certain specialty choices in terms of income potential, career
satisfaction, and work-life balance can discourage medical
students from considering certain specialties. It is true that
the current practice environment is stressed because of rising
requirements with respect to documentation, exorbitant
medical liability costs, and increasing workloads—all in the
face of declining reimbursement in most specialties. Despite
these challenges most physicians enjoy what they do and
value their unique role in caring for patients. It is important
to remember that we can emphasize the negative aspects of
being a physician in the 21st century, or we can focus on the
extraordinary difference that we, as cardiologists, can make
in the lives of millions of persons with cardiovascular
disease.

This working group believes it is vitally important that
more URM medical students choose the career path that we
have followed. We recognize that a decrease in the number
of URM cardiologists would be especially problematic for
poor and underserved patients because they already carry a
disproportionate burden of cardiovascular disease, especially
hypertension, coronary heart disease, heart failure, and
stroke (19). Numerous reports have documented the limited
access to primary and specialty care in most low-income,
rural, inner city, and minority communities. The tendency
for new physicians, whether URMs or not, to choose to
practice in more affluent urban or suburban locations, rather
than inner city or rural environments, has contributed to a
mal-distribution of practitioners. Ironically, the nation’s
growing shortage of cardiologists is creating more opportu-
nities for new cardiology graduates (including URM and
IMGs) to practice in locations that are perceived to be
highly desirable from various standpoints. Thus, the short-
age of cardiologists will likely have a detrimental effect on
the poor and minority patients’ access to specialty care—the
very kind of care that has been shown to enhance outcomes
in the types of cardiovascular diseases that affect minority
and underserved populations disproportionately.

Increasing the number and proportion of URM cardiol-
ogists will require designing and implementing more effec-
tive strategies at all levels of the educational continuum.
There are many reasons to devote more financial and
intellectual resources to confront this challenging problem.
Cardiologists have embraced the importance of risk-factor
modification as a powerful tool to reduce the burden of
cardiovascular disease in our society. If we hope to reduce
the disproportionate burden of cardiovascular disease that
affects the poor and underserved, both our nation and our
profession must work together to make it possible for more
black, Hispanic, and other URMs to enter medicine and
become cardiovascular specialists.
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RECOMMENDATIONS

1. 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.

2. 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.

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

4. 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.

5. 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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INTRODUCTION

International medical graduates (IMGs) are physicians in
practice or in post-graduate training in the U.S. who
graduated from medical school outside the U.S., Puerto
Rico, or Canada. Although many IMGs are foreign-born
and are here on special visas (e.g., J-1 or H), a significant
number are U.S.-born citizens and permanent residents
who graduated from medical school in another country.
Over the years, IMGs have been very important contribu-
tors to the science and practice of medicine in the U.S.

During the past quarter-century they have filled the large
gap between the number of U.S. medical graduates
and the number of residency positions and subsequent
opportunities in private practice and academic medicine.
Several changes in licensing examinations and immigra-
tion laws have occurred over the past few years, however,
that have potential impact on the contribution of
IMGs to our nation’s physician workforce. The present
document examines the current status and future pros-
pects of IMGs in cardiology training and practice in the
U.s.
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Table 1. Approximate Number of IMGs 1980 and 2000

%

1980 2000 Change
Cardiology IMGs 2,248 6,178 +175%
Total IMGs 97,726 196,000 +100%

Source: American Medical Association. Physician Characteristics and Distribution in
the U.S. 2002-2003 Edition. Chicago, IL: American Medical Association 2002.
IMG = international medical graduate.

IMPORTANCE OF IMGS IN THE WORKFORCE

Since the 1960s, IMGs have constituted an important part
of the physician workforce. In 1963, they comprised about
10% of the physician workforce in the U.S.; by 1970, this
had increased to almost 18%, due mainly to a perceived
shortage of practicing physicians (1). In the 1980s and
1990s, a further increase in IMGs occurred, attributed to
changes in licensing examinations, new immigration laws,
and the break-up of the Soviet Union (2). Currently, IMGs
fill approximately 40% of cardiology training positions and
represent about 25% of cardiologists in practice in the U.S.
The approximate number of IMGs and their activities from
1980 to 2000 are represented in Table 1. Although the total
number of IMGs (practicing in all areas of medicine)
increased by approximately 100% during this 20-year inter-
val, the number of IMG cardiologists increased by approx-
imately 175%.

The percentage growth of practicing cardiologists who
are IMGs is depicted in Figure 1. Although there has been
a decline in the growth rate of IMG cardiologists from 1975
to 1980, there has been continued growth (17.7%) over the
last five-year period. The actual number of IMG cardiolo-
gists in practice increased from 1,249 physicians in the year
1970 to 6,178 in the year 2000 (3).

Traditionally, IMGs have been considered an important
resource for providing care to patients in rural and under-
served urban (inner-city) areas. This has been a principal
mechanism by which IMGs on the J-1 Visitor Exchange
visa have been allowed to waive the standard requirement
that they return to their country of origin for two years after
they complete their training in the U.S. Currently, less than
one-third of IMGs in training are on the J-1 Visitor
Exchange visa (Fig. 2). Data from a New York State study,
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Figure 2. International medical graduates’ (IMGs) visa status: approxi-
mately one-half of IMGs in U.S. residencies are U.S. citizens or permanent
residents. Source: Area Resource File 2003. The National Center for
Health Workforce Analysis, Bureau of Health Professions, Health Re-
sources and Services Administration (HRSA).

however, suggest that IMGs tend to practice in suburban or
urban settings similar to non-IMGs after they complete
their required term of practice in a medically underserved
area as required by the waiver (3).

The IMGs also add ethnic and cultural diversity to the
nation’s physician population. Recent data suggest that
some IMGs tend to migrate to areas, often urban, with
higher proportions of persons of similar ethnic or national
backgrounds, although this varies by ethnic group (1). It is
interesting to note that IMGs contribute proportionally
more women to the physician workforce than do U.S.
medical graduates (especially women who are foreign na-
tionals) (4).

IMGS AND TRAINING PROGRAMS

Although the number of cardiology trainees decreased
during the past decade, the percentage of cardiology trainees
(including those in interventional and electrophysiology
fellowships) that are IMGs has remained fairly stable at
about 40% since 1996. In terms of general cardiology
trainees, however, there has been a decrease in the percent-
age that are IMGs (Table 2) (5-11).

Data from New York State Graduate Exit surveys indi-
cate that IMGs on ] visas are almost twice as likely as U.S.
medical graduates to subspecialize (62% vs. 36%), but IMGs

who are U.S. citizens or permanent residents subspecialize
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60.0% |
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20.0%

10.7%
10.0% |

48.7%

29.8%

I 17.7% |
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1995-2000

Figure 1. Percentage growth of international medical graduate (IMG) practicing cardiologists. Source: American Medical Association. Physician
Characteristics and Distribution in the U.S. 2002-2003 Edition. Chicago, IL: American Medical Association; 2002.
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Table 2. IMG Cardiology Residency Trends
IMG (% of All Trainees)

General Clinical Cardiac Interventional
Cardiology Electrophysiology Cardiology
Year Trainees (%) (%) (%)
1996 36.6% 18.5% NA
1997 40.0% 33.7% NA
1998 42.0% 44.6% NA
1999 41.2% 48.4% 39.7%
2000 38.6% 37.2% 55.8%
2001 36.7% 43.0% 49.1%
2002 32.9% 41.7% 42.1%

Source: JAMA Annual Medical Education Issue. JAMA, 1997-2003.
IMG = international medical graduate.

at a rate comparable to U.S. medical graduates (12). Active
IMG physicians come from many countries. Some countries
of origin tend to be overrepresented in the U.S. population
of IMGs, however, such as India (18%) and the Philippines
(9%). These two countries account for almost one-third of
active IMG physicians practicing in the U.S. (Fig. 3) (2).
This may reflect, in part, the fact that most college-educated
students in those countries learned to speak and read
English during (or even before) secondary school. Mean-
while, IMGs from Spanish-speaking countries are under-
represented. For example, only 5% of IMGs are from
Mexico. These data are interesting, considering the fact that
the Hispanic population is the fastest growing minority
group in the U.S., and that the census from the year 2000
counted 34.3 million Hispanic Americans.

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

Other countries
48%

Egypt
2% US.SR.
2%
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that 30% of physicians in the match were IMGs (14). The
geographic distribution of IMGs after graduation tends to
follow the same state as their last residency training location
(15) and, at least for J-1 visa waiver physicians, is more likely
to be located in areas with low physician/population ratios

(16-18).

CURRENT CHALLENGES TO IMGS

IMGs face several challenges, including board certification,
immigration issues, and ultimate employment opportuni-
ties. Certification requires passing steps 1 and 2 of the
United States Medical Licensing Examination (USMLE),
and more recently, an English proficiency test and the
Educational Commission for Foreign Medical Graduates
(ECFMG) clinical skills assessment (CSA). The CSA
became mandatory for all IMGs in 1998. It is relatively
expensive, and until Atlanta was added recently, the CSA
test was offered only in Philadelphia.

Beginning in June 2004, the CSA will be phased out and
replaced by the new USMLE clinical skills examination
(CSE). The CSE is being implemented as a component of
the USMLE Steps examination and will be mandatory for
all U.S. medical students and graduates as well as IMGs.
The CSE has been developed and tested in coordination
with the ECFMG and will be similar to the current CSA in
content and format. As a result of the transition to the CSE,
the test will be given in more cities (Atlanta, Chicago,
Houston, Los Angeles, and Philadelphia). Despite recent
national security concerns that make the process of obtain-
ing a visa to the U.S. more prolonged and difficult (espe-
cially for citizens of countries in the Middle East), there are
no plans to offer the CSE at international testing centers.
All of these factors have contributed to a decrease in the

India

18%

Philippines
9%

Canada
9%

Mexico
5%
. Pakistan
Dominican ~ 4y,
Republic
3%

Figure 3. Country of medical education, active international medical graduate (IMG) physicians, 2002. Note: chart includes trainees from Canada which
are normally excluded when considering IMGs. Nearly 1 in 5 (18%) IMGs come from India, and 1 in 10 (9%) come from Philippines. Source: Area

Resource File, 2002, DHHS, HRSA/BHPr/NCHWA.
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Figure 4. International medical graduate (IMG) registrations for the
United States Medical Licensing Examination (USMLE) step 1 and step
2 examinations. Source: A coming shortage of foreign-trained doctors?
ACP-ASIM Online http://www.acponline.org/journals/news/sep01/
imgs.htm. Accessed August 19, 2003.

number of IMG registrations for the certification examina-
tions (Fig. 4) (19). This decrease in foreign-born IMGs
seeking certification also has resulted in U.S. citizens rep-
resenting a higher percentage of all candidates seeking
ECFMG certification. Although U.S. citizens represented
only 10% of the IMG applicant pool taking the Steps
examination in 1995, in 2001 they represented nearly 25%.
These trends are unlikely to change even after the number of
testing centers is increased as a result of the implementation
of the CSE.

Measures of performance on the USMLE indicate that
current IMGs are more likely to pass the test on their first
attempt than in previous years (possibly a manifestation of
self-selection among applicants) (13). Generally, IMGs
have scored higher than U.S. medical graduates on the
In-Training Examination in Internal Medicine (Fig. 5)
(20).

In addition to affecting their residency and subspecialty
training opportunities, immigration laws that apply to
IMGs can also influence their chances of joining the
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workforce after graduation. Recently, two-thirds of IMGs
entering practice are either U.S. citizens, permanent resi-
dents, or refugees with permanent status. This means that
immigration laws affect less than one-third of IMGs,
primarily those who enter residency training on exchange
visas (Fig. 2) (1,21,22). Multiple factors are likely respon-
sible for this, including the new requirements for testing
discussed above. As a corollary, non-U.S. citizen IMG
participants 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
New York State Resident Exit survey indicated a similar
decrease in the percentage of IMG residents from 32% in
2000 to 23% in 2001 (24). With increased security concerns
following the September 11, 2001, terrorist attack, these
trends are likely to continue.

Post-training employment opportunities for IMGs are
related significantly to visa status. For U.S. citizens and
permanent U.S. residents, the current high demand for
cardiologists virtually ensures employment (25). For indi-
viduals on H visas, an employment offer may allow him or
her to apply for permanent immigration status. However,
the J-1 visa holders, face significant obstacles if they seek
employment in this country. In the past, the U.S. Depart-
ment of Agriculture (USDA) was the major source of J-1
visa waivers in exchange for a three-year commitment from
the physician to practice in a federally designated Health
Professional Shortage Area (HPSA) or medically under-
served area (26). In February 2002 the USDA stopped
providing placements for IMGs through this mechanism
based on security concerns (27). This policy change led
Congress to increase the number of waivers that individual
states could make under the so-called Conrad 20 program.
Details of this program are beyond the scope of this review,
but the effect is to increase the number of waivers each state
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Figure 5. Comparison of scores on the in-training examination in internal medicine between international medical graduates and U.S. medical school
graduates. In each cohort, resident performance on the examination is shown by training year (postgraduate year 1, 2, or 3 [PGY1, PGY2, PGY3]).
*Examination was administered in October instead of July. Reprinted with permission from Garibaldi et al. Ann Intern Med 2002;137:505-10.
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can issue from 20 to 30. This program has implications for
IMG cardiologists because only 25% of waivers can go to
specialists (75% go to primary care physicians) (28). Finally,
many states do not accept application for J-1 visa waivers to
fill primary care slots from trainees who have had any
subspecialty training (19). This will adversely affect place-
ment of cardiology trainees in the J-1 visa program.

IMGs face cultural obstacles that, in some cases, have
been exacerbated by recent international events. Similar to
other immigrants to the U.S. and U.S. born citizens from
minority ethnic or racial groups, IMGs and their families
may confront various types of prejudice and bias, which may
be more prevalent in some rural communities that tradition-
ally have not been as diverse as large cities. In the past,
however, the HPSA program resulted in a significant
number of IMGs on J-1 visa waivers practicing in rural
communities that were medically underserved.

As a result of visa requirements, the initial post-training
job options for IMGs are more limited than is the case for
U.S. medical graduates whose postgraduate training may be
equivalent to that of the international graduate. Many
circumstances affect the ability of fully trained cardiologists
and cardiology subspecialists who are IMGs to find a
position that matches their interests and abilities. For
example, highly trained electrophysiologists or interven-
tional cardiologists sometimes must work as general clinical
cardiologists in small community hospitals that do not have
the need or the support structure for subspecialty cardiology.
Given the nation’s need for more general clinical cardiolo-
gists, the IMGs who serve in these areas contribute signif-
icantly to the care of patients with cardiovascular disease
who otherwise might not have access to a trained cardio-
vascular specialist.

Communication obstacles may present IMGs with subtle
and unanticipated challenges. Understandably, some IMGs
have accents that may interfere with communication be-
tween the physician and his or her patients and their family
members, staff, and other physicians. Thus, IMGs may find
it more difficult to treat the “whole patient” due to differ-
ences in values, and to ethical and religious beliefs that may
influence important medical decisions such as end-of-life
care (29-31). Clinical skills in practicing medicine extend
beyond English proficiency and involve the understand-
ing of subtle implications and meanings of words and
phrases, the cultural context of life-changing events, the
impact of illness on the physical, financial, and emotional
well-being of the patient and his or her family. Both
IMGs and patients may have difficulty in voice, face, and
name recognition accuracy, which might influence the
perception of the efficiency and effectiveness of some
IMGs practicing in the U.S. (32). It is evident, however,
that a large percentage of IMGs are willing to work hard
to overcome such obstacles in order to live and practice in
the U.S. for a variety of social, economic, and profes-
sional reasons.
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CONSIDERATION FOR “SHORT-TRACK” TRAINING
OF IMGS WITH PREVIOUS POST-GRADUATE TRAINING

Regardless of post-graduate training abroad, IMGs are
presently required to obtain full post-graduate residency and
fellowship training in the U.S. in order to qualify for
licensure and board certification. Significant variations exist
in the content, length, and quality of pre-medical education,
medical education, and postgraduate education in countries
around the globe. This is one of the main justifications for
requiring IMGs to pass specific examinations and repeat
postgraduate training in the U.S. before they can be licensed
or become board eligible. Many IMGs who have done
additional (and often redundant) post-graduate medical
training in the U.S. acknowledge that the cultural adapta-
tion and skills acquired during their training were of great
value, even if portions of their technical medical training
were somewhat repetitive.

On a case-by-case basis it might be reasonable to consider
giving an IMG who has had extensive internal medicine and
cardiology training (and perhaps practice or academic fac-
ulty experience) abroad credit toward the required years of
training in the U.S. At present, however, no established
mechanisms exist to identify, verify, or test such individuals.
Piloting a program for individuals who have completed both
their internal medicine residency and cardiology fellowship
training abroad that would give them credit for one year of
internal medicine training in the U.S. seems reasonable.
The length of cardiology training would be unchanged.
Outcome measures could be developed, including perfor-
mance on ABIM examinations, to evaluate the impact such
a change might have on the quality and competence of
trainees.

CURRENT AND FUTURE IMPLICATIONS
OF THE CHANGING POOL OF
IMGS ON THE CARDIOLOGY WORKFORCE

Currently, the supply of cardiologists in the U.S. is not
meeting the demand as outlined in the introduction to this
report. As noted earlier, various social, economic, and
political factors affect the prospects of IMGs joining the
U.S. cardiology workforce. For example, if the percentage of
IMG:s in cardiology training positions were to remain stable
but immigration issues prohibit IMGs from remaining in
the U.S. after training, the numbers of newly trained
cardiologists available to accept positions in private practice
or academic medicine would be reduced significantly. Thus,
any increase in recruitment of IMGs into traditional or
innovative “short-track” internal medicine—cardiology train-
ing programs must be matched by supportive immigration
and visa policies so as to have a positive impact on the total
numbers of cardiologists in the U.S.

Recent international events and concerns over immigra-
tion and terrorism could further discourage or limit IMGs
from entering the U.S. for postgraduate training. Although
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the ACC workforce survey indicated there were adequate
numbers of qualified applicants, restricting talented and
highly qualified IMGs from the applicant pool might have
a negative impact on the nation’s output of cardiologists
(33). Monitoring the impact of these factors on the pool of
IMG applicants and their eventual role in cardiology prac-
tice and academic medicine will be important. This will help
inform future decisions and policies affecting the role of
IMGs in American cardiology.

BALANCING WORKFORCE NEEDS WITH
THE ETHICS OF INTERNATIONAL RECRUITMENT

One important consideration with respect to the long-
standing tradition of encouraging IMGs to come to the
U.S. for postgraduate medical and specialty training (with
the assumption that a significant number will remain here to
meet our nation’s demand for physicians) is the impact this
phenomenon has on the physician’s home country. Many
IMGs come to the U.S. from nations that could benefit
from the additional training they receive in the U.S. Some
of these countries have a shortage of physicians. This is a
challenging issue that applies to all medical fields, not only
to cardiology. It is especially problematic, however, as
evidence now indicates that the incidence of cardiovascular
disease is growing significantly in developing nations.

Developing countries often do not have the resources to
effectively absorb all their medical graduates into post-
graduate training programs. This contributes to physician
migration from developing to developed countries. Some
nations even provide stipends for physicians to train abroad.
Economic and other incentives, particularly in the U.S.,
however, tend to promote retention of IMGs in this
country, possibly depriving other countries of some of their
brightest and best-educated physicians. In many nations the
cost of medical school is subsidized mainly by the govern-
ment. Therefore, the recruitment of post-graduate physi-
cians from developing countries to the U.S., England, and
other developed countries has been criticized because there
is no mechanism to compensate the country of origin for its
educational investment in the emigrating physician. A
unilateral “brain drain” of IMGs from developing countries
is likely to have a negative impact on world health care.

In response to these issues, the 5th World Organization
of National Colleges, Academies, and Academic Asso-
ciations of General Practitioners/Family Physicians
(WONCA) World Rural Health Conference submitted a
document in May 2002 outlining an ethical code of practice
for international recruitment of health care professionals
entitled “the Melbourne Manifesto” (34). The World Med-
ical Association also recently created a committee to develop
a policy concerning the exploitation of doctors recruited to
work in other countries (35). Balancing and matching
training opportunities with health care needs at the local,
national, and international levels is desirable.
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WORKING GROUP RECOMMENDATIONS

The infusion of IMGs into cardiology and medicine in
general in the U.S. has had a significant number of
beneficial effects that transcend the diversity they bring to
our nation and its health care system. Although most IMGs
practice—and provide care to a significant percentage of our
population—many remain in academic medicine where they
contribute to research and education. In formulating rec-
ommendations regarding IMGs, our working group be-
lieved that any changes in policy should acknowledge the
vital contributions that IMGs have made and potentially
will make to the delivery of care to an expanding population
of patients with cardiovascular disease.

Recommendations

1. 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.

2. 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.

3. 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.

4. 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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BACKGROUND

Nurses have assisted physicians in delivering care for gen-
erations. During the past half-century cardiologists, nurses,
and other non-physician clinicians have collaborated in a
variety of ways in various contexts to develop new models of
healthcare delivery to patients with known or suspected
heart disease. The most visible and dramatic example of the

development of the team-care concept in cardiology was the
creation of the coronary care unit concept in the 1960s.
Nurses and other non-physician clinicians (such as nurse
practitioners and physician assistants) and individuals
trained to assist in diagnostic tests (such as sonographers
and X-ray technicians) are now indispensable members of
the cardiac care team.

The need to provide efficient, high-quality care to a large
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and growing population of patients with cardiovascular
disease has catalyzed the development of several models of
team care in various inpatient and outpatient settings.
Increasingly, non-physician clinicians (under the supervi-
sion of a physician) are providing many services traditionally
provided by cardiologists (1). Cardiologists employ nurses,
medical assistants, and technologists to support the office-
or clinic-based care of their patients. In some contexts,
private cardiologists or cardiology groups employ non-
physician clinicians to help them care for their hospitalized
patients. The role of non-physician health clinicians in
cardiology practices varies widely. This reflects, in part, the
diversity of cardiology practices in the U.S. The 2002 ACC
workforce survey reflects this diversity (Fig. 1).

Hospitals also employ a wide range of individuals who
provide a spectrum of clinical, technical, and support ser-
vices to cardiac inpatients. As the complexity and demands
of cardiac care have increased over the past generation,
many types of health professionals have been incorporated
into cardiac team care including nutritionists, clinical phar-
macists, exercise physiologists, ECG technicians, pace-
maker nurses, hemodynamic monitoring technicians, clini-
cal biomedical engineers, imaging technologists, and
emergency medical technologists, among others. The number
of clinical nurse specialists, nurse practitioners, and physician
assistants that have joined the cardiac care team in recent years
has increased significantly as demand for cardiovascular ser-
vices has grown in response to advances in the field and an
expanding population of patients with cardiovascular disease.

Cardiologists play a critical role in leading these compre-
hensive cardiac care teams that provide care to inpatients
and outpatients with cardiovascular disease. As we seek to
improve the coordination of acute inpatient care with
ongoing outpatient management of patients with chronic
cardiovascular disease, it is important that the cardiac care
team is used effectively and efficiently. This will have
benefits not just for the individual patient but also for
society as a whole. The cardiac care team model can also
enhance the attractiveness of cardiology practice at a time
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when new medical graduates and all physicians are seeking
a better work-life balance.

This working group believes that the present and pro-
jected shortage of cardiologists in the U.S. can be mitigated
to some extent by increasing the use and improving the
efficiency of non-physician clinicians. This would allow
cardiologists to use their unique skills and abilities to cope
with increasing demand for their specialized services. More-
over, the optimal use of the cardiac care team model should
help individual cardiologists and groups of cardiologists to
achieve a better work—life balance. This, in turn, should
increase the appeal of cardiology as a career goal for some
highly qualified candidates who perceive it as a specialty
where physicians are overworked and have little control over
their practices or their lives.

It is important to acknowledge that most private and
academic practices already depend on these individuals to
help them cope with the high demand for cardiovascular
services. Meanwhile, the supply of physician assistants and
nurse practitioners is somewhat limited, and there is grow-
ing concern about the nation’s shortage of nurses, a situation
that is likely to worsen (2,3). There were 2.6 million
registered nurses in the U.S. as of January 1, 2003, and
approximately 120,000 of them were advanced practice
nurses (nurse practitioners or clinical nurse specialists) (4,5).
It is unknown how many of these are employed by cardiolo-
gists, and we believe the ACC should help develop a method
to quantify and track this important segment of the nation’s
cardiology workforce. Of the 50,000 physician assistants in
practice, about 3% of them are in cardiology practice, and an
additional 3% are in cardiothoracic surgical practice.

The duties of non-physician cardiovascular clinicians are
determined by a combination of factors, including local
traditions and needs as well as rules and regulations created
by hospitals, organizations, licensing bodies, and the gov-
ernment. In the outpatient and inpatient setting, an increas-
ing number of cardiologists employ nurse clinicians, nurse
practitioners, and/or physician assistants to help them per-
form the initial clinical assessment of the patient, document
the findings of the history and physical examination and the
treatment plan, communicate with patients and family
members, and help provide routine follow—up care. Each of
these activities is supervised by the cardiologist who outlines
a plan of diagnosis and treatment for each patient.

In hospital practice many cardiologists also use non-
physician clinicians to help them deliver a broad spectrum of
diagnostic and therapeutic services. For example, many
hospitals with active interventional cardiology programs
have trained non-physician clinicians to perform specific
tasks such as post-procedure catheter removal and groin
care. Duke University Hospital investigators reported their
experience recently with training physician assistants to
perform diagnostic coronary angiography under the super-
vision of a staff cardiologist (6). This demonstrates that
workforce shortages and high demand for cardiovascular
services continue to stimulate innovation in the delivery of
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heart care. Increasingly, in response to new ACGME
regulations that restrict work and on-call hours, hospitals
are hiring non-physician clinicians to provide some services
that traditionally were the responsibility of internal medi-
cine residents or cardiology trainees.

The growing demand for cardiac services and progressive
subspecialization has led some private and academic prac-
tices to hire general internists to complement the care they
deliver. Of course, family physicians and general internists
provide many services to patients with stable, chronic
cardiovascular diseases without the active involvement of
cardiologists. In many rural or underserved urban locations
physician assistants and nurse practitioners provide primary
care without on-site supervision by a physician (5,7). In
contrast to primary care, unsupervised or independent prac-
tice by non-physician clinicians in cardiology is rare. As
discussed by Working Group 6, future development of
telemedicine and electronic medical records may further
enhance the ability of non-physician clinicians to provide
primary and preventive cardiac care at the same time these
innovations promote greater collaboration between cardiol-
ogists and primary care physicians.

Great variation exists in the geographic distribution of
cardiologists and in numbers of cardiac services delivered
across the U.S. (8). Uwe Reinhardt, a leading health care
economist, notes, however, that “no one knows what dif-
ferences in the quality of patients’ lives are associated with
the stunning geographic variations in practice style” (9).
Wennberg et al. (8) have claimed that the clearest predictor
for per capita consumption of cardiac services is the per
capita distribution of cardiologists. This broad spectrum of
usage presumably reflects a combination of over- and
underuse with respect to expert consensus or evidence-based
guidelines that hope to define appropriate care for specific
cardiac conditions. The ACC/AHA guidelines are designed
to provide evidence-based recommendations to help physi-
cians and others provide appropriate care. These guidelines
should be helpful to non-physician clinicians as well as the
cardiologists who supervise their activities and actions.

There are financial implications of shifting more respon-
sibilities from physicians to non-physician clinicians. Third-
party payers may encourage the expanded use of non-
physician clinicians mainly to reduce the costs of care.
Therefore, it is important that we develop better ways to
evaluate outcomes so decisions about the sharing or shifting
of specific responsibilities can be based on evidence that
these innovations enhance outcomes. Currently, there is
great interest in developing outcome measures that will be
useful to individual practitioners and to institutions as they
introduce care models designed to provide more efficient
and cost-effective care. As the role of non-physician clini-
cians in the care of patients with cardiovascular disease
expands, we must be able to demonstrate that models we use
maintain or enhance outcomes compared with traditional
approaches.
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Although the expanded use of non-physician clinicians
helps cardiologists provide care more efficiently, this model
presents some challenges with respect to the boundaries that
define the content and value of specialty care (10). Close
collaboration between cardiologists and non-physician cli-
nicians is important if the goals of increased access and
efficiency are to be achieved. Meanwhile, a lack of coordi-
nation and autonomous, unsupervised practice by non-
physician clinicians may result in less desirable outcomes
and other problems (11,12).

Pharmacists are a valuable part of the health care team,

and closer collaboration between them, physicians, and
non-physician clinicians is also desirable. Pharmacists pos-
sess extensive knowledge of clinical pharmacology and drug
interactions. They often have complete and up-to-date
individual patient prescription records that may not be
readily available to the various independent physicians
prescribing for a single patient. Pharmacists are also in an
ideal position to alert both patients and their physicians to
potential side effects and drug interactions and to suggest
alternatives. There are some areas of tension, however. For
example, cardiologists share concerns voiced by other phy-
sicians that granting pharmacists independent authority to
substitute “equivalent” drugs for those initially prescribed is
problematic. It usurps the physician’s authority to prescribe
specific medications for valid reasons based on his or her
interpretation of the unique clinical situation. Meanwhile,
unauthorized substitution does not free the patient’s physi-
cian from responsibility for potential adverse effects or
complications that might result from unauthorized substi-
tution. Effective communication is key to resolution and
prevention of these types of conflict between professionals.
As discussed by Working Group 6, the Internet, the
electronic medical record, and other advances in data
storage and communication may facilitate the successful
integration of non-physician clinicians and cardiologists
into a highly effective cardiac care team.
Non-physician clinicians and the American College of
Cardiology. The ACC recognizes the major contributions
that non-physician clinicians have made and continue to
make to the care of patients with cardiovascular disease. In
order to better understand the spectrum of roles and
relationships that have evolved in different care contexts
over the past several years, the ACC created a Cardiac Care
Team Task Force in 2002. This task force convened focus
groups of nurses and physician assistants to learn how they
function as part of a cardiac care team and to assess their
educational and professional interests and needs.

The discussions were very informative and helpful. It was
especially valuable to learn from participants in the focus
groups about the various roles and responsibilities of non-
physician clinicians in different care contexts. We believe
that ACC members, as they evaluate options to help them
cope with increasing practice demands, will find it very
helpful to learn how their colleagues around the country
have incorporated non-physician clinicians and other health
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care professionals into their inpatient and outpatient prac-
tices. This should help cardiologists decide whether (and
how) to incorporate non-physician clinicians into their own
practices as they confront increasing workloads at a time
when recruiting cardiologists is becoming increasingly dif-
ficult in many settings.

Non-physician clinicians undertake many activities on
behalf of the cardiologists or institutions that employ them.
In addition to providing direct patient care, nurses, physi-
cian assistants, and other non-physician health professionals
have been assigned the responsibility of gathering data to
profile practice patterns using ACC/AHA guidelines and
various tools that have been developed to facilitate contin-
uous quality improvement. This is true for practices and
institutions that participate in the ACC’s National Cardio-
vascular Data Registry (NCDR) or are required by payers to
provide information regarding utilization and/or outcomes.

The Cardiac Care Team Task Force delivered its report
to the ACC Board of Trustees (BOT) early last year. That
report supported a recommendation that the BOT establish
a new membership category for non-physician clinicians. In
March 2003, the BOT unanimously approved a motion that
nurses, nurse practitioners, clinical nurse specialists, and
physician assistants involved actively in cardiology practice
can apply to become an associate member of the ACC if
they are sponsored by an ACC member. This historic
decision resulted in the creation of a new category of
membership, the Cardiac Care Associate. In addition, the
ACC created a Cardiac Care Team Committee, now
co-chaired by a cardiologist and a nurse, that includes
nurses, physician assistants, and fellows of the ACC.

The immediate goals of the Cardiac Care Team Com-
mittee include: 1) identifying and promoting awareness of
cardiac team care practice models that operate efficiently and
effectively, 2) collecting information about the various ap-
proaches used to train non-physician clinicians to perform
their assigned duties effectively in different institutional
contexts, 3) encouraging the ACC to develop and/or iden-
tify educational programs and tools that would be of special
interest to cardiology non-physician clinicians, 4) identify-
ing opportunities for cardiologists and non-physician clini-
cians to meet and network (e.g., at ACC Chapter meetings
or receptions at the ACC Annual Scientific Sessions), and
5) identifying ACC committees, working groups, and task
forces that would benefit from the appointment of one or
more non-physician clinicians. The final report of the ACC
Cardiac Care Team Task Force will expand on this short list
of opportunities that we have identified to enhance collab-
oration and communication between physician and non-
physician members of the cardiac care team.

The ACC BOT decision reflects its conviction that the
care of patients with cardiovascular disease can be enhanced
by the cardiac care team approach, when the members of
that team are supervised appropriately by a cardiovascular
specialist. Cardiologists in many practice settings have

JACC Vol. 44, No. 2, 2004
July 21, 2004:251-5

demonstrated by their actions that they value collaboration
as a vitally important component of high-quality health care
delivery. The ACC should encourage further refinement of
the various models now in place in order to publicize best
practices with respect to the cardiac care team model.

Effective national organizations exist for nurses and
physician assistants. These groups address advocacy issues
on behalf of the health care professionals they represent and
the patients their members serve. The ACC should seek to
identify common issues with these organizations and coor-
dinate advocacy efforts. Understandably, issues related to
scope of practice and appropriate reimbursement for services
delivered by non-physician clinicians will need further
discussion as the cardiac care team approach continues to
evolve. Throughout these discussions it is important to
acknowledge the vital role that the cardiologist plays in
coordinating team care in addition to providing many
services directly to patients.

The remainder of our working group report consists of
observations and recommendations we believe would fur-
ther enhance the cardiac care team models that are continu-
ing to emerge and evolve throughout the nation. From the
Cardiac Care Team Taskforce focus groups and from
internal ACC data it became apparent that the college’s
educational programs and products are used widely and
valued highly by non-physician clinicians who care for
patients with cardiovascular disease. The nurses with whom
we spoke felt that contemporary national nursing organiza-
tions serve many useful purposes, but their publications and
meetings do not focus on cardiology. As a result, many
non-physician clinicians rely on the ACC, AHA, and local
hospital-based conferences for their formal continuing ed-
ucation in cardiology. Indeed, it became apparent that
nurses and physician assistants perceived the ACC’s educa-
tional programs and products as the most important benefit
of potential membership in the college.

We identified several areas that would enhance ACC
educational activities related to non-physician clinicians and
other 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.

10. 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.

CONCLUSIONS AND RECOMMENDATIONS
The members of Working Group 5 believe that the cardiac

care team model (in which appropriately trained non-
physician clinicians are supervised by a cardiovascular spe-
cialist) can enhance both access to and the quality of
cardiovascular care. Various models of this nature already
exist. They have grown, in part, as a pragmatic response for
several years to the gap between the demand and supply of
highly trained cardiovascular specialists. As our nation seeks
ways to cope with the growing burden of cardiovascular
disease, we suggest that the ACC consider several steps to
facilitate recruitment, training, efficient and effective use,
and acceptance of non-physician clinicians in cardiology
practice:
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1. 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.

2. 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.

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

4. 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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INTERNET-BASED EDUCATIONAL APPROACHES
CAN FACILITATE PARTICIPATION IN CME PROGRAMS

For practicing physicians, the primary means for keeping
abreast of change has been continuing medical education
(CME), which is also linked to medical licensure in many
states. In recent years, CME has faced a number of
challenges, including the apparent failure of some conven-
tional educational offerings to change physician practices
and a decreased willingness on the part of many physicians
to devote the time and money necessary to travel to
participate in traditional CME events. Concerns have also
been raised about the degree to which some CME providers
depend on industry funding because more than one-half of the
dollars spent on CME come from commercial entities (1).

As Internet use by physicians has increased dramatically,
it has been suggested that some of the challenges providers
and consumers of CME face could be ameliorated by
shifting to web-based educational materials. Meanwhile,
there has been explosive growth in both traditional and
online CME offerings. According to Bernard Sklar, a
physician who has followed online CME trends, there were
150 CME websites offering 3,510 activities for 5,500 credit
hours in December 2000. By June 2002, there were 209 sites
offering 10,952 activities and 18,263 credit hours (2).
Despite this dramatic growth in providers and offerings,
however, online CME credits still constitute a small fraction
of total CME credits awarded. According to a 2001 survey
by the Boston Consulting Group, physicians are changing
their online information-seeking practices. Doctors appear
to be reducing the number of sites they use for medical
information, and professional association sites such as the
ACC’s Cardiosource (www.cardiosource.com) are showing
the greatest gains in use (3).

Online CME use by physicians will continue to grow as

concerns 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

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-
ners providing care to patients. It is believed that the most
“teachable moment” occurs when a medical student, resi-
dent or practicing physician is actively engaged in the care of
a specific patient. Information obtained in that setting is
more likely to be remembered and to have a lasting impact
on practice behavior. As providers gravitate toward elec-
tronic medical record (EMR) systems and computers be-
come even more common in the hospital and office settings,
the likelihood increases that physicians will have (or will
demand) more access to so-called “just-in-time” learning (i.e.,
CME that occurs in real-time in the context of patient care).
Applications that focus on this type of context-based learning
are being developed. Meanwhile, evidence-based practice da-
tabases are being imbedded in various types of EMR products,
such as physician order-entry and standardized order sets.
An example of “contextual” online medical information
and CME is the Stanford SKOLAR MD program. Sub-
scribers can access a number of medical reference books,
full-text journals, drug databases, practice guidelines,
evidence-based medicine resources and patient educational
material. They can also receive Category-I credit for con-
ducting a search and answering online questions regarding
the material. It seems likely that this type of “granular
CME?” has the potential to increase the efficiency of obtain-
ing CME credit and to reward physicians for using infor-
mation resources while taking care of patients.
Meanwhile, trends in consumer education are affecting
the content and context of communications between pa-
tients and their physicians. Many patients now use the
Internet to gain insights into their health problems and
treatment alternatives. Already, consumers use the Internet
to obtain health information more than for any other reason
(4). More people go online daily to look up health care
information (6 million) than visit doctors. In 2000, the Pew
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Internet and American Life Project reported that 52 million
Americans relied on the Internet to make crucial health care
decisions; in 2002 that number increased to 73 million.

The growth and impact of direct to consumer advertising
in recent years has also been dramatic. Despite these trends,
many patients still prefer to receive health information
directly from their physician or a member of his or her staff.
One concern about patients using the Internet to seek
health information relates to the reliability of what they find
and read. To help physicians direct their patients to reliable
health information on the Internet, the National Library of
Medicine (NLM) and the American College of Physicians
(ACP) are piloting an “information prescription” program.
This allows a physician to provide a patient with a pre-
designed prescription that takes him or her directly to high-
quality health information on Medline Plus. Similar partner-
ships, designed more specifically for cardiologists and patients
with cardiovascular disease, may be possible for the ACC.
Point-of-care education and advice via wireless devices.
The growing use of personal digital assistants (PDA) by
physicians represents another opportunity for point-of-care
education and interactivity. A 2002 ACC survey found that
54% of members reported using a PDA for one or more
professional functions. The scope and sophistication of
clinical and professional applications designed for PDAs
continue to increase dramatically. The case of the free drug
database application, ePocrates Rx, is instructive. This
application (used by more than 100,000 health profession-
als) was the subject of a recent survey reported by Bates and
colleagues at the Brigham and Women’s Hospital in Boston
(5). They surveyed a random sample of 3,000 ePocrates Rx
users; 32% responded. Users identified several advantages of
this program, including saving time during information
retrieval, ease of incorporation into patient workflow, and
enhanced decision making in drug selection and dosing.
Respondents also believed their use of the database reduced
preventable adverse drug events. Systems that will document
the use of PDA resources as a way to receive CME credit
will likely be developed. The convergence of PDAs and bar
code technologies in the healthcare industry will provide
opportunities to link specific information searches (e.g.,
guidelines) to specific patient evaluations in a way that can
be used to document an individual physician’s attempts to
provide high-quality care.

ELECTRONIC COMMUNICATION
BETWEEN PATIENTS AND PHYSICIANS

The Internet provides opportunities to improve satisfaction
and outcomes by enhancing communication among pa-
tients, their physicians, and other health care providers. Just
as the telephone replaced much written correspondence
during the second half of the 20th century, e-mail is now
replacing the telephone as the primary means of communi-
cation. Patient privacy concerns, especially in view of new
HIPPA regulations, have implications for how physicians
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communicate with their patients. Although some practices
use e-mail for patient communication, this may be more
problematic if the messages are not encrypted for privacy.
Moreover, the communication is not just between a single
patient and his or her private physician. Many practices now
rely on non-physician clinicians or other staff members to
inform patients of laboratory results or to help educate
them. The majority of cardiologists now practice as a
member of a group, and team care offers many advantages,
as discussed by Working Group 5. These important inno-
vations make it necessary to focus on the security of patient
information that is transmitted electronically.

The impact of e-communication will vary depending on
the balance between health care practitioners “pushing”
information to patients and patients/consumers demanding
or “pulling” information from health care providers (6).
Kaiser, the large California HMO, has a members-only
consumer website designed to give members an alternative
to calling or visiting their physician or other health care
provider. The service includes health-learning materials,
health assessment tools, and links to selected health-related
sites. Patients can also communicate with other members,
Kaiser staff, and physicians.

Although e-mail is now the preferred method of com-
munication among friends, family members, and colleagues,
anecdotal information suggests that physicians are reluctant
to use e-mail for patient correspondence because they are
concerned about the volume of messages they may receive from
patients or concerned family members. Moreover, there is no
reimbursement for e-mail (or telephone or written) advice.
Still, using e-mail to answer patient questions and/or to
provide educational materials could reduce the amount of
“communication time” with patients, as direct telephone con-
versation may be lengthy compared with more succinct replies
via e-mail. Written messages to patients could enhance the
ability of patients to follow instructions.

Tools that provide information that supports self-care
and decision making by patients may ultimately reduce
demand for unnecessary services (7). For a significant
transition from face-to-face visits to online communication
between physicians and patients to occur, however, reason-
able reimbursement for the services provided electronically
must be established. Recently, Blue Shield of California
made a decision to reimburse physicians for time spent
providing online consultations for patients via e-mail (8).

Another approach used by some medical practices is to
establish a Website with a secure connection for health care
providers and patients. The VeriSign Secure Site, or similar
programs that employ security measures akin to those used
by banking and e-commerce sites on the Internet, enhance
the privacy of submitted information. The establishment of
such a secure site is likely to be cost-effective for many
practices that want to communicate with patients in a secure
fashion. This may reduce costs and increase convenience
because a patient can receive information from his or her
physician about test results, treatment options, and prescrip-
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tions without actually visiting the doctor’s office. In contrast
to e-mail, this form of secure e-communications addresses
privacy issues that are of such concern in contemporary
medical practice. There are many potential uses for and
advantages of such a system for patients as well as physicians
and 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.

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

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

THE ELECTRONIC MEDICAL RECORD (EMR)

Although a minority of physicians currently use an EMR in
their outpatient practices, this method of documentation
and communication will play a vital role in the future of
health care (9-11). The EMR offers several advantages to
individual physicians, group practices, and hospitals. Ideally,
it should be comprehensive and include links to all relevant
patient information such as outpatient and inpatient notes,
laboratory and X-ray results, and procedure and pathology
reports. Such connectivity has the potential to increase the
efficiency of the physician and the health care team by
facilitating data retrieval and the coordination of care and
follow-up. The relative ease of accessing patient data should
facilitate decision making. Finally, an optimal EMR should
enhance the quality of care delivered and the outcomes of
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that care. Although no single EMR has emerged as superior
to all others, the EMR developed for the Veteran’s Affairs
hospital system is one of the most integrated and sophisti-
cated in existence.

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

The ability to enter relevant patient care information at
the bedside quickly and accurately should enhance patient
care and improve outcomes. Physicians and other providers
can become more efficient if they can enter or access data at
several convenient locations in the hospital or outpatient
setting. Key findings and progress notes can be entered at
the point of care and transferred to the hospital record
and/or a provider’s EMR through a wireless network.
Palmtops and PDAs are being used increasingly as a
point-of-care tool. Software applications that are particu-
larly useful to physicians include patient tracking, laboratory
order entry and results checking, medical calculations,
prescription writing, and charge capture (14). Providers can
also monitor real-time data via a Web browser or wireless
application (15). Potential efficiencies include the avoidance
of duplicative efforts, enhanced decision making, and reduc-
tion in workload for physicians, non-physician clinicians,
and other personnel. Problems with legibility of progress
notes would be eliminated, reducing potential errors and
saving time for other medical personnel involved in the
patient’s care.

Point-of-care technology includes the use of palmtops
not only to retrieve patient clinical data, but also to retrieve
important scientific information useful in patient care and
decision making. As mentioned earlier, ePocrates is an
example of medication software that provides ready access
to information on cost, dosing, drug interactions, and
adverse reactions (16). A survey of physicians using eP-
ocrates Rx revealed that this tool facilitated information
retrieval, was easily incorporated into the workflow, and
improved the quality of decision making (5). Although

many physicians use PDAs, only 4% were estimated to use
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them for writing prescriptions (17). It is likely that elec-
tronic prescription “writing” will replace the traditional
handwritten prescription because it can facilitate documen-
tation and communication and reduce errors (18). Barriers
must be overcome to encourage the widespread utilization
of these tools. A 2001 Harris Poll showed that 26% of
physicians used PDAs, but this number is expected to
double by 2005 (19).

Computerized physician order entry (CPOE) has also

been demonstrated to improve quality and reduce resource
utilization; but many studies suggest it takes longer to enter
orders (20). One study showed that physicians in training
spent 9% of their time on CPOE functions compared with
2% with paper order entry. Some of the increased time spent
on CPOE can be counterbalanced by decreased time used
by other personnel such as pharmacists and nurses.
Rapid electronic retrieval of laboratory, pathology, and
radiology reports. The ability to retrieve clinical informa-
tion promptly plays an integral role in optimizing decision
making and providing quality care. The near instantaneous
electronic acquisition and/or display of data at the physi-
cian’s fingertips can substantially reduce the time of an office
visit. Commercially available computer systems make it
possible to view pathology specimens, radiology films, and
other imaging studies from any computer workstation in a
hospital or other integrated practice location. This elimi-
nates the need to visit the laboratory or X-ray department to
view studies, which, in turn, should increase the likelihood
that the ordering physician will review the actual images
rather than rely entirely on written or verbal reports.

In a study of so-called picture archiving and communi-
cation systems (PACS), referring physicians unanimously
preferred PACS over film, and 91% of users believed they
increased their productivity (21). Integration of a PACS
into an EMR maximizes efficiencies in the system (22).
Extending the ability to view imaging tests electronically to
a physician’s office can further enhance efficiency and
productivity. Remote viewing of imaging studies also makes
it possible to show patients and family members the actual
echocardiogram or angiogram images used to make treat-
ment decisions.

ELECTRONICALLY PROVIDED
“DISEASE MANAGEMENT”” GUIDELINES

Prompt access to current and relevant scientific evidence has
become increasingly important in the clinical decision-
making process. The body of knowledge in medicine is
expanding at an explosive rate (23). Clinicians cite time
constraints as a major reason they do not seek answers to
questions that may be relevant to patient management (24).
Textbooks and journals may not be readily available.
Evidence-based clinical practice guidelines have become a
mainstay in cardiology and many other specialties. Al-
though authoritative guidelines such as those produced by
the ACC and AHA can inform medical decision making,
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the creation and distribution of guidelines does not ensure
their use (25). To be most helpful, guidelines must be in an
accessible format that is easy to use and up-to-date.

A recent physician survey showed that 68% had received
guidelines from health plans and 57% had access to disease
management (DM) programs (26). Eighty-five percent of
generalists and 71% of specialists found clinical guidelines
useful; 83% of generalists and 74% of specialists found DM
programs useful. By enhancing quality of care through
better adherence to guideline recommendations, it is also
possible that reductions in health care utilization might
occur, thereby reducing unnecessary scheduled patient visits,
phone calls, and hospitalizations.

TELEMEDICINE POTENTIAL

Telemedicine is defined as facilitated remote consultation
and diagnosis using telecommunication technologies. The
primary rationale for the development of telemedicine is to
serve populations that, for various reasons, have limited
access to traditional, high-quality diagnostic or therapeutic
medical services. Although telemedicine lends itself partic-
ularly well to specialties where images are crucial to diag-
nosis, such as dermatology, it is used effectively by many
specialties. Two modalities are available for using telemedi-
cine: 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-
dure) are sent to another site for display, interpretation, and
permanent storage. The advantage of the store-and-forward
technology is that it obviates the need for simultaneous
availability of the consulting parties. The low bandwidth
requirements for this technique also make it less expensive.
The store-and-forward format is appropriate when a formal
report is not required for immediate decision making. A
much more demanding telemedicine approach is the “real-
time” transfer of an examination record so that two (or
more) caregivers (and a patient) in different locations can
simultaneously assess the results provided by the imaging
examination. Logistical issues such as scheduling all the
parties at the same time and accessing bandwidth on
demand have limited the use of real-time telemedicine.

Meanwhile, development of the Digital Imaging and
Communication in Medicine (DICOM) led to the accep-
tance of a standardized format and media (CD-ROM) for
archiving, exchanging, and transferring images. The accep-
tance of the DICOM standard means that coronary angio-
grams can be viewed in different institutions and over time
(facilitating comparison with prior studies). With the avail-
ability of the standardized DICOM format, in addition to
the image acquired at the site of procedure (e.g., a commu-
nity hospital) the images can be displayed at a remote site
(e.g., a tertiary referral center). In interventional cardiology,
for example, this approach is an excellent tool for education
and practice.

In contemporary cardiology practice the most common
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application of telemedicine is the transmission of electro-
cardiograms. It has been shown to be especially effective in
pediatric cardiology, where the prompt and accurate diag-
nosis of congenital heart disease in the neonate may be
crucial to the outcome of the patient (27,28). One benefit of
the telemedicine link is to be able to provide a remote
diagnosis from transmitted images to help decide whether
and when patient transfer is indicated. Telemedicine can
enhance patient care and inform decisions with respect to
the need to transfer patients from community hospitals to
referral centers.

The use of telemedicine in the catheterization laboratory
is still in its infancy. There are four important areas of
potential application for real-time catheterization procedure
data transfer: 1) physician training, 2) clinical conferencing,
3) support for clinical trials, and 4) support for clinical
procedures. Except for clinical conferencing, the other
applications require accurate replication of angiographic,
echocardiographic, and intravascular sound data. This
would require high-fidelity, and higher bandwidth telecom-
munications systems. The cost of such systems may preclude
the routine use of telemedicine in cardiology at the present
time. Telemedicine holds much promise for cardiology
practice, but some important issues need to be resolved (e.g.,
reimbursement, licensure, and HIPPA) before it can achieve
its full potential.

RECOMMENDATIONS

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

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

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

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

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

6. 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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Job satisfaction, an important ingredient of a healthy pro-
fessional environment that encourages efficiency and team-
work, which can result in better outcomes. This working
group focused on methods to enhance the process of
matching cardiologists with job opportunities. The group
included cardiologists from academic and private practice
and a cardiologist who had recently completed training. We
used data from the ACC Cardiology Workforce Study 2002
(hereafter ACC workforce survey) to inform our discussions
and recommendations. This report focuses mainly on the
job-matching process from the perspective of the job seeker.
Although most individuals actively seeking jobs in cardiol-
ogy are trainees, many experienced academic or practitioner
cardiologists are seeking a different position. The report
includes suggestions for various types of educational pro-
grams that would help to inform trainees about the current
cardiology job market and ways to improve their chances of
finding a position that matches their interests and needs.
We also discuss ways that the ACC, because of its national
scope, local chapters, and affiliates-in-training program, is
well-positioned to facilitate the job-matching process.
Trainees completing their cardiology fellowships now
have the good fortune of a very active job market that
presents them with a wide range of options in terms of job
content and location. The results of the ACC workforce
survey sent to senior cardiology trainees, cardiology training
program directors, and recruiting firms provide compelling
evidence that many open positions exist in general clinical
cardiology and its subspecialties (e.g., interventional cardi-
ology and eletrophysiology). Bruno and Ridgway Research
Associates assisted ACC leaders and staff in constructing
and conducting the survey. Their detailed analysis of the
survey results led them to conclude, “The data from these
three important segments impacting cardiology workforce
point to the inescapable conclusion that, while there is
ample supply of cardiology and high and increasing demand
for their services once graduated, there are not enough
training slots to meet that demand. Also, the evidence is
that the disparity of supply versus demand will continue
since programs seemingly can only make modest increases
even if they had the resources.” The survey data also led
these consultants to predict that “the job market will
continue to be very favorable toward senior fellows, recruit-
ing for their services will continue to be very competitive,
and the current workforce will have to face an increased
patient demand” (1). The ACC workforce survey revealed

that 71% of senior cardiology trainees believed that their job
search was relatively easy. When the survey was conducted
in the summer of 2002, 74% of the senior fellows had
already secured a post-training position. Those who had
accepted a position received an average of five job offers; those
who had not yet accepted a position received an average of four
job offers. Importantly, a majority of those who had accepted a
position were satisfied with it (Fig. 1).

The ACC workforce survey provided useful information
about what factors senior cardiology trainees thought were
most important as they considered different positions (Fig.
2). Our consultants explained, “An analysis of gaps between
satisfaction with features of a first post-training position in
a cardiology practice and importance of those same features
reveals that there are hardly any gaps at all. It seems that each
of the very important features on the senior fellow ‘wants and
needs list’ has been satisfied” (2). Each cardiology trainee (with
his or her spouse, partner, or family) must consider many
things as they evaluate potential job opportunities. The ACC
workforce survey provides a useful perspective on the relative
importance of several aspects of finding an ideal position.

One of the biggest challenges facing our specialty and
patients with cardiovascular disease is a continuing (and
worsening) shortage of general clinical cardiologists. It is
evident from the ACC workforce survey that currently only
a small percentage of senior trainees are seeking this type of
position. Figure 3 provides a summary of the type of
opportunities that senior fellows were seeking. Working
Group 8 proposes an excellent model that would facilitate
training more general clinical cardiologists.

The results of the ACC workforce survey suggest that
most senior trainees are quite satisfied with the positions
they have chosen or are considering. We believe, however,
that the job-matching process could be enhanced by pro-
viding trainees and cardiology training program directors
with more information about the job market and job
seeking. We are unaware of recent published data that reveal
how often cardiology training programs sponsor formal pre-
sentations or otherwise try to facilitate the job-search process in
a structured way. It is our impression that most training
programs do not address these topics. However, several recruit-
ing firms focus on cardiology, and some of them sponsor
seminars or otherwise provide job seekers with information
about the market for cardiovascular specialists.

From the standpoint of the cardiologist looking for a
position (and most will be senior cardiology trainees or
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for in your first post-training position?
Base: Those who have already secured their positions (183)

Figure 1. Overall satisfaction with first post-training position features and benefits (senior fellows). Source: ACC Cardiology Workforce Study 2002.

recent graduates of training programs), the job-matching
process consists of two distinct but complementary phases.
The first phase relates to the general type of position the
cardiologist is seeking (Table 1). The second phase consists
of a candidate selecting a specific position from the oppor-
tunities offered to him or her. This important stage may take
several months to complete, based on the cardiologist’s
interests and aspirations, the job market at the time, and the
need to address the many professional and personal details
involved in the decision to accept a position. The ACC
workforce survey revealed that (of the respondents) 75% of
the senior trainees were married, 82% were male, their
median age was 34, and 53% had graduated from a U.S.
medical school. The fact that three-quarters of trainees seeking
a job are married emphasizes the fact that many of the
decisions about where to locate are shared with a spouse (who
will often have his or her own specific work or life goals).
The most popular private practice model for both ACC
members and senior cardiology trainees is the single-
specialty group. In cardiology there has been a steady trend
away from solo or small group practice to large single-
specialty group practice over the past quarter-century. The
popularity of this practice model can be attributed to a
combination of factors, including a greater degree of func-
tional autonomy and a higher potential salary compared
with private multispecialty groups. Academic positions are
most closely related to the multispecialty group practice model,
but full-time academic cardiologists practice in a teaching
hospital and usually have a significant commitment to research
and/or teaching in addition to patient care responsibilities.
As we considered how to enhance the job-matching
process, we recognized that a significant number of recent
cardiology trainees change jobs within five years of accept-
ing their first position. It would be useful to gather data on
this aspect of job-matching in order to reduce the number of

unsatisfactory matches. Many factors enter into a trainee’s
decision to accept their first position, and many professional
and personal factors contribute to his or her decision to leave
that job for another position. In some instances the practice
or institution decides not to keep the cardiologist as a member
of their group or staff after an associate period of one or more
years. We believe that better and more stable job matches will
result from enhancing the original search and match process
through education and by providing greater awareness of the
number and types of positions that are available.

The training program director or another interested
cardiology faculty member should discuss at an early stage of
a fellow’s training the type of career he or she is most likely
to seek upon completion of their fellowship. Indeed, it is
useful to discuss this with internal medicine residents if they
express interest in cardiology or when they are interviewing
for a cardiology fellowship position. Each training program
should develop a formal system that encourages fellows to
discuss their career goals at regular intervals either with the
director of the program or another faculty member. Under-
standably, the career goals of a significant number of
cardiology trainees change during their fellowship as they
are exposed to various cardiology subspecialties and learn
more about the various types of careers open to them.
Working Group 8 describes the broad spectrum of careers
that now exist in cardiology.

Many (probably most) trainees see academic and practitio-
ner cardiologists mainly during busy inpatient clinical rotations
or when they are “on call,” a time that can be especially hectic.
These experiences present a distorted view of cardiology
practice and surely discourage some highly qualified medical
students and internal medicine residents from considering a
career in the specialty. An effort should be made to provide
trainees a more balanced view of the spectrum of cardiology
opportunities. For example, it would be useful for internal
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Figure 2. Summary of “mean” ratings for factors considered in job search (5 = extremely important, 1 = not at all important). Source: ACC Cardiology

Workforce Study 2002.

medicine residents or cardiology fellows interested in private
practice to have an opportunity to have one or more outpatient
rotations in various types of practices. This would afford them
an opportunity to explore and better understand the spectrum
of clinical activities that take place outside a busy hospital
inpatient service. It seems likely that some members of the
part-time faculty affiliated with the academic medical center or
cardiologists in nearby communities would welcome this op-
portunity, although the time pressures that practitioners face in
all settings today may reduce their interest in taking on this
added responsibility.

If a formal offsite outpatient cardiology rotation is not
feasible, an informal arrangement during elective or vacation
time might be possible. The local ACC chapter could help
identify cardiology groups or individual cardiologists willing
to serve as mentors. The practitioners who participate would
in turn become acquainted with trainees considering private
practice opportunities. Such a relationship might facilitate

hiring one of these fellows in the future. Groups having
difficulty recruiting might be willing to offer opportunities
to trainees interested in seeing their practice firsthand.
Working Groups 2 and 3 also emphasize the importance of
mentoring in various contexts as we seek to attract the most
qualified candidates to our specialty.

A similar mentoring experience could be arranged for
trainees considering a career in academic medicine or
industry. Ideally, in the academic setting, a full-time faculty
member should be assigned to mentor a trainee who shares
his or her professional interest. The mentor should meet
regularly with the trainee to provide feedback and advice.
This faculty member could also help the trainee identify
open positions in other academic medical centers. Trainees
seeking specific types of academic or private practice oppor-
tunities should also be encouraged to attend local, regional,
and national cardiology continuing medical educational
meetings and ACC chapter meetings. These meetings
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Figure 3. Practice focus that best describes opportunity sought/selected. Source: ACC Cardiology Workforce Study 2002.

provide trainees an opportunity to meet formally or infor-
mally with a variety of individuals who can describe various
professional opportunities.

The California chapter of the ACC developed a program
that has been very successful in connecting trainees with
academic and practitioner cardiologists. This model, which
takes advantage of the ACC’s network of 39 chapters, could
be replicated throughout the country because most cardiol-
ogy training programs are located in states with chapters.
For several years the California ACC chapter has sponsored
a popular one-half day program during its annual meeting
that informs trainees about the academic and private prac-

tice job markets. Other chapters have incorporated similar
programs into their meetings.

Ideally, senior trainees and recent cardiology graduates
should participate in the planning of this type of local
program. Many subjects might be included. For example,
the program might include “case studies,” examples of job
searches that went well or perhaps not so well. Some ACC
chapters have sponsored a “job fair” that enables trainees
seeking a specific type of position to meet with representa-
tives of academic programs, private practices, and industries
that are seeking cardiologists. (See Appendix for the agenda
of the California Chapter Fellows Session.) It would be
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Table 1. Types of Cardiology Practice and ACC Member
Profile (2002)

Domestic ACC Members
Identifying This as the Type

Type of Practice They Are In
Single-specialty private group 46%
Multispecialty group practice 11%

Solo practice 12%
Full-time academic practice 19%
Other* 12%

Source: ACC Membership Survey (2002). *Includes fellows who are ACC members
(4% of total surveyed)

useful if the didactic portions of some of these programs
devoted to job-seeking could be recorded for distribution to
interested trainees and training program directors.

Trainees considering an academic career should consider
attending the conference “How to Become a Cardiovascular
Investigator,” which addresses various aspects of academic
cardiology positions, with emphasis on research. These
conferences, held at the ACC’s Heart House, have been
sponsored jointly by the ACC, American Heart Association
(AHA), and the National Institutes of Health (NIH). This
one and one-half day session provides valuable insight into
various aspects of beginning a career in academic medicine.
Subjects discussed include: 1) the spectrum of clinical and
research opportunities available in most academic centers, 2)
writing grant applications, 3) choosing a research project, 4)
writing scientific papers, and 5) job searches, among other
topics. There is no registration fee for this program. Record-
ings of these conferences should be made available to training
program directors. If there is sufficient interest, this program
could be expanded to a second site, such as the West Coast, to
facilitate access. Attendees have commented that the face-to-
face interactions with faculty have been particularly valuable.

The 2004 ACC Scientific Sessions included a symposium
dealing with job opportunities and job seeking. The topics
included “Career Choices: How to Network, Identify the
Decisions that Count, and Make it Happen” and “How a
Fellow-in-Training Got Started in the Real World,” among
others. This working group believes that programs such as
these will continue to be popular among trainees and may
encourage more of them to attend the ACC Annual
Scientific Sessions.

Other topics of interest to job seekers that could be
incorporated into the mentoring process at individual insti-
tutions or could be part of a structured program offered by
the ACC, its chapters, or other organizations might include:
1) the role of professional recruiters, 2) the business aspects
of private practice, 3) legal issues related to contracts of
employment, 4) the most popular methods of compensation
(including salary, bonuses, and benefits), 5) how to access
published surveys that list starting and mean salaries for
different types of cardiologists in various geographic loca-
tions and types of practice, and 6) how to evaluate the
financial stability and physician turnover history of a prac-
tice, among other things.
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The ACC also sponsors a “Computerized Placement
Center” at the Annual Scientific Sessions. This includes a
dedicated on-site facility with electronic access to the
College’s ACC Cardiology Careers (discussed in the sub-
sequent text). The ACC staff members are available at the
job-placement center during the annual meeting to assist
trainees and cardiologists seeking positions to post their re-
sumes that include their specific interests. The facility provides
space for meetings and interviews between job seckers and
individuals representing institutions or practices that are re-
cruiting. Shortly, the College will begin to offer assistance to
retired or semi-retired cardiologists seeking to return to prac-
tice on a part-time or full-time basis.

The ACC provides several services to facilitate job
matching. One that has proved to be very popular is the
Web-based ACC Cardiology Careers (http://www.acc.org/
home_links/jobopport.htm, Accessed June 13, 2004). In
June 2004 there were 577 cardiology jobs posted at this site,
and several postings describe more than one open position.
When initiating a job search, the fellow may submit his or
her resume to ACC Cardiology Careers at http://
www.acc.org for maximal exposure and to directly contact
practices offering specific types of opportunities or in specific
geographic areas. Once again, the ACC chapters should
consider how they might better serve their members seeking
partners and the affiliates-in-training in their state or region.

In summary, this is a time of great opportunity in
cardiology, one of medicine’s most interesting and dynamic
specialties. Fellows completing their training are entering a
job market that offers a wide range of positions in academic
medical centers and in private practice. To enhance the
job-matching process and to reduce the likelihood of dis-
satisfaction trainees should take advantage of the tools
available to them (such as ACC Cardiology Careers) to be
better informed about their options. Meanwhile, academic
medical centers, the ACC, and local ACC chapters should
continue to improve the process of matching the right
person with the right position.

RECOMMENDATIONS/CONCLUSIONS

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

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

3. 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.

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

5. Formal national ACC or ACC chapter symposia dealing
with job searching should be recorded and made avail-
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able to all training program directors and interested
trainees.

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

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

1:00-1:05PM

Introduction: Nera F. Goldschlager, MD, FACC
Advisor, Fellows-in-Training Section

1:05-1:45PM

ACC/AHA Guidelines for General Cardiology
and Subspecialty Training

Joseph Alpert, MD, FACC

Chief, Div.of Cardiology, Health Sciences Ctr.
Department of Medicine

University of Arizona, Tucson

The revised ACC/AHA guidelines for cardiology
fellowship training was completed in September
2000 and published in January 2001. Dr. Alpert
will provide an overview of the guidelines before
opening up the session to discussion. The
guidelines cover training in general cardiology as
well as subsequent cardiac subspecialization (e.g.
invasive, interventional, electrophysiology,
nuclear medicine, echocardiography, adult
congenital heart disease, MRI, heart failure and
transplant). Dr. Alpert will also discuss the
requirements for obtaining a nuclear medicine
license. The relationship of the Residency
Review Committee (RRC) to the ACC will be
discussed as well. This should be an excellent
session to make certain that you obtain the
proper training prior to applying for further
training and board certification/licensure.

1:45-2:30PM

“The Cardiovascular Marketplace:
Understanding The Critical Factors

In The 21* Century”

John Mininger, Cardiology Match

I. National Trends- Demand for Cardiology
Services, Procedure Growth, Population
Demographics

II. National Trends - Manpower for Cardiology
Services, Status of Supply of Cardiologists,
Ratios of Cardiologists by Geographic Area,
Effect of Sub-Specialization

III. The Marketplace for Fellows

IV. Strategies for Maximizing Search Efforts

2:30-3:30PM
Getting Started in Academic Medicine
Hal Barron, MD, FACC, San Francisco
Anthony DeMaria, MD, FACC, San Diego
Karol Watson, MD, Los Angeles
California ACC Fellow Moderator:
Jacob Mishell, MD, San Francisco
How do you build a career in academic
medicine? This session will cover the different
academic tracks and what is required for

Appendix

FELLOWS-IN-TRAINING SECTION CONFERENCE
SATURDAY, DECEMBER 7, 2002 — 1:00PM —6:30PM

WHAT YOU NEED TO KNOW TO GET STARTED IN CARDIOLOGY PRACTICE

promotion. What qualities should be found in an
ideal mentor? How do you negotiate salary,
protected time, and clinical duties? What do you
need to know about research funding? What
funding sources are available?

Dr. Anthony DeMaria, UCSD will discuss
academic careers in clinical cardiology.

Dr. Karol Watson, UCLA will discuss academic
careers in basic science.

Dr. Hal Barron, Assistant Professor of Medicine
at UCSF and Director of Cardiovascular
Research at Genentech, will discuss the
relationship of industry to academic medicine.

3:30-3:45 Refreshment Break

3:45-4:45PM
Getting Started in Cardiology Practice
Ralph Brindis, MD, FACC, San Francisco
Richard Wright, MD, FACC, Santa Monica
Kent Ivey, Esq., Los Angeles
Mark Hiepler, Esq., Oxnard

California ACC Fellow Moderator:

Steven Kang, MD, Los Angeles
What do you need to know when you are looking
for a practice opportunity in cardiology? Are
you interested in a hospital or clinic-based
practice or both? What are the advantages and
disadvantages of HMOs vs. large specialty
groups vs. small single specialty groups? Learn
how to assess the structure of a practice in terms
of physician responsibilities, call and back-up
call, administrative time and overhead costs,
patient population, and average workday,
vacation, and weekends. Other topics to be
covered will be negotiation of your job
description and what you should know about
contracts, partnerships, and compensation
alternatives. Dr. Brindis works at Kaiser, the
largest HMO in the state and Dr. Richard Wright
is part of a small, single specialty group.
Mr. Ivey is an attorney who will discuss some of
the critical aspects of physician contracts.
Mark Hiepler will cover all aspects of HMOs.

4:45-5:00PM
How I did it — From Training to Practice
Richard Wong, MD

5:00-5:30PM

The Future of Cardiology: ACC Perspective
W. Bruce Fye, MD, MA, FACC, ACC President
5:30PM

Job Fair — Bring your CVs
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Working Group 8: Defining the Different Types
of Cardiovascular Specialists and Developing a

New Model for Training General Clinical Cardiologists

Valentin Fuster, MD, PHD, FACC, Chair, John W. Hirshfeld, Jr, MD, FACC, Co-Chair
Alan S. Brown, MD, FACC, Bruce H. Brundage, MD, MACC, W. Bruce Fye, MD, MA, MACC,
Richard P. Lewis, MD, MACC, Ira S. Nash, MD, FACC, Michael H. Sketch, Jr, MD, FACC,

George W. Vetrovec, MD, FACC

INTRODUCTION

The two main objectives of Working Group 8 were: 1) to
present detailed definitions of the various “types” of cardio-
vascular specialists, and 2) to offer a new model for training
general clinical cardiologists. It is important to establish
common definitions of cardiology’s recognized and emerg-
ing subspecialties. This standardized nomenclature will be
of value to a wide range of individuals and organizations.
Now is the time to develop and pilot a more focused and
shorter training path for physicians whose career goal is to
be a general clinical cardiologist. In response to the ongoing
expansion of knowledge, technology, and techniques that
define cardiology, the period of training required to become
a board-certified cardiovascular specialist or subspecialist
has lengthened. Meanwhile, the time devoted to prelimi-
nary training in general internal medicine has remained
constant (three years). The growing shortage of cardiolo-
gists presents an opportunity for our nation’s academic
centers and regulatory bodies to become partners in the
development of innovative alternatives to the traditional
model of internal medicine and cardiology training.

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

As cardiology evolved as a specialty during the second
half of the 20th century, several distinct subspecialties
emerged—mainly as a result of scientific advances and a
series of technological and procedural innovations relevant
to patient care. For example, the term inwvasive cardiologist

appeared after the introduction of cardiac catheterization in
the 1940s. Today, several different types of cardiologists
provide specific services to patients and to other types of
cardiologists, but there is no uniform system of classifying
them for the purpose of surveys, workforce assessments, and
a range of other purposes (Table 1).

For our purpose we chose to limit this classification to
individuals who share one credential: they are board certi-
fied in cardiology. We recognize that much of the acute and
chronic care provided to patients with cardiovascular disease
is delivered by general internists, family physicians, and
other providers, depending on the context. The working
group also thought it would be more helpful to develop
comprehensive descriptions of each type of cardiologist
rather than brief, incomplete ones. It is important to
acknowledge that many cardiologists actually blend two or
more of these types in practice, and this trend is likely to
continue. The boundaries are not fixed, although trends in
certification and reimbursement are leading to more distinct
rules regarding what training, experience, and credentials
are required to provide certain types of care or perform and
interpret some procedures. Several of the subspecialties that
we define below require a “critical mass” of patients and
specialized facilities and support staff. For this reason, many
of them practice in academic institutions, referral centers, or
in large single-specialty or multispecialty group practices.

The General Clinical Cardiologist focuses on the diagnosis,
medical management, and prevention of cardiovascular
disease. He or she will be actively involved in the long-term
care of patients with known cardiovascular disease. These
cardiologists may limit their practice to outpatients or may
combine office work with inpatient practice. General clinical
cardiologists are frequently asked to see the patients in
consultation by primary care physicians, other medical
specialists, and surgeons. A general clinical cardiologist is
skilled at selecting appropriate medications for the treat-
ment of the broad spectrum of cardiovascular conditions.
Most general clinical cardiologists will interpret electrocar-
diograms, Holter monitors, and exercise stress tests. De-
pending on the interests and training of the individual
clinical cardiologist and the needs of their practice or
institution he or she might interpret transthoracic echocar-
diograms and/or standard nuclear cardiology procedures,
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Table 1. Types of Cardiovascular Specialists, Years of Training, and Certifications (2004)

Type (Focus of Practice)

Years IM + CV + Advanced CV

ABIM Certification or Other Certification*

General Clinical Cardiologist 3+3
Interventional Cardiologist 3+3
Electrophysiologist 3+3
Echocardiologist (Echocardiographer) 3+3
Nuclear Cardiologist 3+3
MR/CT Cardiologist 3+3
Heart Failure & Transplant Cardiologist 3+3
Preventive Cardiologist 3+3
Vascular Medicine Specialist 3+3
Cardiovascular Investigator 3+3

ABIM IM + ABIM CV

+1 ABIM IM + ABIM CV + ABIM IV
+1 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

*This table includes current (2004) minimum training time requirements to be eligible for specific certifying board examinations. Many cardiovascular trainees spend one or more
additional years in training beyond the minimum required years. New certifications are being considered, and the requirements for some types of certification continue to change.

ABIM = American Board of Internal Medicine; CBNC = Certification Board of Nuclear Cardiology; CT = Computed Tomography; CV = Cardiovascular; EP = Clinical
Cardiac Electrophysiology; IM = Internal Medicine (general); IV = Interventional; MR = Magnetic Resonance; NBE = National Board of Echocardiography.

care for patients admitted to the coronary care unit, and
perform diagnostic cardiac catheterization and coronary
angiography. A general clinical cardiologist will not be
trained or expected to perform interventional procedures or
interpret more complex diagnostic tests such as cardiac MRI
studies.

The Interventional Cardiologist performs high-technological
invasive therapeutic procedures such as percutaneous coro-
nary intervention (PCI) for the treatment of acute coronary
syndromes and non-acute coronary heart disease, balloon
dilatation of the mitral valve, and percutaneous device
closure of a patent foramen ovale. Depending on training
and local need, an interventional cardiologist may perform
percutaneous angioplasty on non-coronary vessels such as
the carotid, renal, or femoral arteries. The scope of inter-
ventional practice continues to expand as new devices are
invented and new techniques are developed. Interventional
cardiologists should have special knowledge of how to use
drugs that improve the outcome of PCI such as glycoprotein
IIb/IIa platelet receptor antagonists. He or she should also
be familiar with how to incorporate the results of newer
imaging modalities that assess viability (such as positron
emission tomography [PET] scanning) into their decision-
making process.

The Electrophysiologist focuses his or her practice on the
diagnosis and management of patients with cardiac arrhyth-
mias. The electrophysiologist’s armamentarium has grown
substantially in the past two decades and continues to evolve
rapidly. These specialists employ sophisticated invasive,
high-technology procedures to characterize and treat cardiac
arrhythmias. Pacemakers, invented in the late 1950s, are
now very complex devices that require a sophisticated
understanding of their capabilities and appropriate use.
Although other types of cardiologists implant pacemak-
ers, it is likely that these procedures will gravitate to
electrophysiologists in many contexts. The electrophysi-
ologist is skilled at performing catheter-based ablation
procedures and implanting antiarrhythmia devices such as
dual chamber pacemakers and cardioverter-defibrillators.
He or she also has a sophisticated knowledge of antiarrhyth-
mic drugs.

The Echocardiologist or Echocardiographer will have level 2
or 3 training as defined by the American Society of
Echocardiography and the ACC. He or she performs
and/or interprets the entire spectrum of echocardiography
techniques including comprehensive quantitative transtho-
racic echo-Doppler, stress echocardiography, and trans-
esophageal echocardiography. In addition, some echocar-
diographers (depending on their interests and local needs)
perform intraoperative echo and may be involved in evolving
techniques such as intravascular ultrasound, three-
dimensional echocardiography, and myocardial contrast
echocardiography.

The Nuclear Cardiologist will have training as defined by
the American Society of Nuclear Cardiology and the ACC.
He or she is trained to interpret all standard nuclear
cardiology studies such as myocardial perfusion imaging,
radionuclide angiography, and myocardial viability studies.
He or she is skilled at helping other cardiologists and
non-cardiologists decide which nuclear cardiology tech-
niques are likely to provide the most useful information in a
specific clinical situation. In an increasing number of insti-
tutions, nuclear cardiologists also interpret PET studies to
evaluate myocardial viability.

The Computed Tomography/Magnetic Resonance Imaging
Cardiologist focuses on using state-of-the-art computed
tomography (CT) and magnetic resonance (MR) tech-
niques to aid in the noninvasive diagnosis and clinical
management of cardiovascular disease. He or she will have
significant advanced training in these techniques beyond the
basic exposure available in many cardiology training pro-
grams today. Cardiac CT and MR are powerful tools that
provide anatomic and physiological information that may
complement other forms of cardiac imaging such as echo-
cardiography and nuclear cardiology studies. Although in
many institutions cardiac CT and MR studies are per-
formed and interpreted by radiologists, there is a significant
trend toward active collaboration between cardiologists and
radiologists. In a growing number of settings, cardiology
groups have purchased this equipment.

The Heart Failure and Transplant Cardiologist has special
training and expertise in the treatment of patients with
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advanced or refractory heart failure. Most patients with
compensated heart failure are followed mainly by general
clinical cardiologists and/or primary care physicians. The
heart failure cardiologist has sophisticated knowledge of
state-of-the-art pharmacological treatments and device
therapies for patients with severe or decompensated heart
failure. He or she will be familiar with the indications for
cardiac transplantation and left ventricular assist device
implantation and will have expert knowledge about the
various pharmacological approaches for treatment of heart
failure. These cardiologists will also be involved in the
ongoing care of patients with significant heart failure,
usually in conjunction with other physicians.

The Adult Congenital Cardiologist has special training and
expertise in congenital heart disease, especially as it exists in
patients over the age of 18. He or she will have detailed
understanding of the anatomy and physiology of the entire
spectrum of treated and untreated congenital heart disease.
Depending on their training, interests, and local need, the
adult congenital cardiologist may limit his or her practice to
non-invasive diagnosis and medical treatment. The adult
congenital cardiologist may, however, perform a variety of
invasive diagnostic and interventional therapeutic tech-
niques.

The Preventive Cardiologist is a general clinical cardiolo-
gist with special interest and training in the primary and
secondary prevention of cardiovascular disease. All types of
cardiologists must know the basics of preventive cardiology
and recommend appropriate therapy for patients they see in
consultation or follow long term. The preventive cardiolo-
gist possesses a more detailed understanding of the interplay
of known and emerging risk factors and will have expertise
in treating patients with challenging lipid disorders. As
knowledge about the complex pathophysiology of (and
synergy between) various risk factors grows, it is important
to have specialists who help to translate this growing
scientific knowledge base into clinical practice. The preven-
tive cardiologist will have a sophisticated understanding of
vascular biology, clinical genetics, cardiovascular epidemiol-
ogy, clinical pharmacology, and clinical trials that focus on
prevention. In addition, he or she may coordinate multidis-
ciplinary teams that focus on smoking cessation, cardiac
rehabilitation, nutritional counseling, and other approaches
to reducing cardiovascular risk.

The Vascular Medicine Specialist has specialized training
in the diagnosis and management of non-coronary vascular
disease. This physician is involved in the management of
patients with all aspects of vascular disease, including
cerebrovascular, upper and lower extremity arterial, aortic,
mesenteric, and renal artery disorders; venous thromboem-
bolic disease (both acute and chronic); lymphatic disorders;
vasculitis; hypercoagulable states; environmental and occu-
pational vascular disorders. This specialist has expertise in
vascular laboratory diagnostic testing. Vascular medicine
specialists evaluate patients on both an outpatient and
inpatient basis, and are involved in the long-term manage-
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ment of these patients. Physicians who obtain COCATS-II
Level 3 training may also perform peripheral endovascular
interventional procedures.

The Cardiovascular Investigator is a cardiologist who
devotes significant effort to one or more types of research
(e.g., basic, clinical, and population-based) dealing with the
cardiovascular system. History makes it abundantly clear
that advances in the care of patients with cardiovascular
disease have resulted from discoveries made in many disci-
plines—some quite remote from cardiology. Our definition
excludes PhD scientists and other non-physicians who
perform cardiovascular research because we are focusing on
physicians whose career path included training in general
clinical cardiology.

A NEW SHORT-TRACK MODEL FOR
TRAINING GENERAL CLINICAL CARDIOLOGISTS

Background to the proposal. As outlined in the introduc-
tion to this Bethesda Conference report, the U.S. is facing
a growing shortage of cardiologists. Of the various types of
cardiologists described above, the evolving supply—demand
mismatch is likely to be greatest for general clinical cardi-
ologists. The ACC Cardiology Workforce Study 2002 of
senior cardiology fellows revealed that a majority of current
trainees hope to devote most of their time to one of
cardiology’s subspecialties (e.g., interventional cardiology or
electrophysiology). Only 13% hoped to practice mainly
general clinical cardiology (Fig. 1).

The need to train more general clinical cardiologists was
emphasized in 1994 (1), and this goal was reemphasized
recently by Willis Hurst (2). Based on demographic trends
and our success at reducing the mortality from acute
coronary syndromes, the number of Americans with chronic
cardiovascular disease will increase significantly during the
first quarter of the 21st century and beyond (3). Although
the demand for high-technology diagnostic and therapeutic
procedures continues to grow, going forward the greatest
unmet need will likely be for sophisticated long-term
outpatient care of adults with various types of chronic
cardiovascular disease. This would be a major practice focus
of the general clinical cardiologist—the type of cardiologist
who is already in short supply. As discussed in the intro-
duction to this report and by Working Group 5, patients
with cardiovascular disease benefit from team care that
coordinates and blends the skills of primary care physicians,
specialists, subspecialists, and non-physician clinicians. The
general clinical cardiologist should be a key member of this
team in many clinical situations.

The notion that we need to train more general clinical
cardiologists has widespread support. The fact that we have
not succeeded in this goal reflects a combination of factors
including the current length and structure of U.S. cardiol-
ogy training. Today, as discussed by Working Group 1,
there are not enough ACGME-approved and funded train-
ing slots to meet the growing demand for cardiovascular
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Figure 1. Proportion of senior fellows interested in different practice mix options (senior fellows). Source: ACC Cardiology Workforce Study 2002.

specialists, especially general clinical cardiologists who do
not perform high-technology procedures (2,4,5). We be-
lieve our short-track model will help satisfy society’s grow-
ing need for this important type of cardiologist. The model
is a modified version of a 1997 proposal to create a hybrid
“Generalist/Cardiovascular Specialist” (5).

Short-track model for training general clinical cardiolo-
gists. We propose that a five-year “short track” internal
medicine—cardiology training program be developed and
piloted for physicians whose career goal is to be a general
clinical cardiologist. We defined the likely scope of practice
for a general clinical cardiologist in the first section of our
report, but there are many possible variations that reflect
individual interests and local needs. The first two years of
the program would consist of core training in internal
medicine as defined by the ACP, the ABIM, and other
entities that influence the content of general internal med-
icine training. The middle year of this five-year program
would be devoted to clinical cardiovascular medicine. The
focus of this year would be on the non-procedural aspects of
cardiology with emphasis on primary and secondary preven-
tion and the medical management of patients with cardio-
vascular disease (6). It might include, for example, elective
rotations in endocrinology (reflecting the importance of
diabetes as a cardiovascular risk factor), clinical pharmacol-
ogy, peripheral vascular disease, or research. We believe it is
important, however, to allow trainees and internal medicine
and cardiology program directors to customize this middle
year of cardiovascular medicine to reflect the interests of the
trainee and to take advantage of the strengths of the
institution. The final two years of the “short track” internal
medicine-clinical cardiology training program would consist
of traditional clinical cardiology fellowship training as out-

lined in COCATS II (7).

The product of this short-track model would be a general
clinical cardiologist who is eligible for ABIM certification in
internal medicine and cardiovascular disease. The scope of
practice of most of the individuals completing this new
model would fit the definition of the general clinical
cardiologist proposed in this report. We anticipate that
individuals completing this program will find opportunities
both in academic medicine and in private practice because
the general clinical cardiologist is the ideal physician to
bridge the growing gap between primary care physicians and
cardiology subspecialists—most of whom prefer to focus their
practice on a specific type of problem (e.g., heart failure) or
certain procedures (e.g., interventional cardiology).
Attracting applicants to a short-track general clinical
cardiologist model. A five-year training program of core
general internal medicine (2 years)—cardiovascular medicine
(1 year)—general clinical cardiology (2 years) would replace
the current six-year general internal medicine (3 years)
cardiology training (3 years) program. This short-track
option would be designed to train general clinical cardiol-
ogists and would likely attract a large number of qualified
candidates. The ACC workforce survey of cardiology train-
ing program directors documented that there are many
more qualified applicants for cardiology fellowships than
there are ACGME-approved and funded positions. This
short-track model might be especially attractive to female
medical students and internal medical residents who are
interested in general clinical cardiology but who do not want
to delay their entry into practice for six or seven years after
they receive their medical degree. This five-year short-track
model would be an attractive option for any physician
seeking an outpatient cardiology practice that focuses on
noninvasive diagnosis, preventive cardiology, and expert
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long-term expert management of patients with cardiovas-
cular diseases.

The intent of the short-track model we propose is clear,
and individuals applying for these positions should have a
sincere desire to practice general clinical cardiology. Under-
standably, some trainees will change their minds as they
progress through the five-year program. Some may wish to
extend their cardiology training by one or more years in
order to become qualified to practice and be certified in a
cardiology subspecialty. Meanwhile, some first-year cardi-
ology trainees enrolled in a standard three- or four-year
cardiology fellowship may decide to apply for the short-
track. These options should exist, but if applicants for the
short-track have a clear understanding of the intent, con-
tent, and consequences of the model and are selected
carefully, shifts in or out of the five-year model should be
infrequent.

In general, if innovations in graduate medical education
are to succeed there must be a perceived benefit that justifies
change and a critical mass of support to implement the
proposed modifications. Although the model we propose
has a clear purpose that would help meet a growing societal
need, it will require the active support of several national
organizations, including the ACGME, RRC, ABIM, ACP,
and ACC, among others. Ideally, representatives of these
bodies could be selected and meet soon with internal
medicine and cardiology training directors from a few
institutions willing to consider piloting a short-track pro-
gram. The goal would be to develop a detailed model that
could be piloted in a few selected academic medical centers
within three years. As the details are worked out it will be
important to establish criteria that will be used to evaluate
whether this short-track model is achieving predetermined
goals.

Theoretically, implementation of a short-track model
should result in some cost saving for participating academic
institutions, because general clinical cardiologists trained in
this way would complete their postgraduate training in five
rather than six years. Assuming a pilot institution receives
the same amount of GME funding it might be possible to
reallocate some of these funds to increase the total number
of cardiologists they train. Moreover, philanthropic foun-
dations might be interested in sponsoring one or more of
these pilots because they represent an excellent opportunity
to introduce innovations in graduate medical education and
health care delivery that address a growing societal need for
more general clinical cardiologists.

It is important to consider what impact a five-year
program to train general clinical cardiologists might have on
the traditional approach to training cardiovascular special-
ists. Because we believe there is a national need for more
cardiologists, the model we propose does not recommend a
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commensurate decrease in the output of subspecialty cardi-
ologists (whose training will last six or seven years following
medical school graduation). In addition to being board
eligible in internal medicine and cardiology (as would the
five-year trainees), these cardiology subspecialists would also
be eligible to take the ABIM examinations for added
qualification in interventional cardiology or electrophysiol-
ogy or similar examinations that have been (or will likely be)
developed to acknowledge advanced training in other car-
diology subspecialties.

Finally, this model should not undermine the research
mission of academic medical centers. Indeed, it might
actually enhance the research opportunities for trainees who
have a sincere interest in this vital activity. Although the
third year of cardiology training was originally envisioned as
a means to expose all cardiology trainees to research, the
growth of diagnostic and therapeutic procedures and the
demand for additional elective time has already eroded the
time most trainees devote to research.

In summary, we believe that now is the time to design
and pilot a new training path for physicians that want to
practice general clinical cardiology. Because they can fill a
growing void between primary care physicians and cardiol-
ogy subspecialists, it is likely that these individuals will find
ample opportunities in private practice, academic medical
centers, and other contexts. The dramatic and rapid growth
of the hospitalist model of inpatient care in recent years
demonstrates how innovations in health care delivery that
meet the needs of physicians, patients, and institutions can
succeed in a short period of time. We believe that a
short-track program can be developed that will produce a
cadre of cardiovascular specialists who are experts in general
clinical cardiology.
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Summary

of Task Force Recommendations to

Address the Growing Shortage of Cardiologists

John Hirshfeld, Jr, MD, FACC, W. Bruce Fye, MD, MA, MACC

The nation’s growing shortage of cardiologists, if not
addressed, will adversely affect the care of patients with
cardiovascular diseases. The shortage will impair patient
access to cardiovascular specialty care (that has proven
benefits in terms of timely diagnosis, appropriate treatment,
and enhanced outcomes). Cardiovascular research programs
will suffer because many academic cardiologists will be
expected to devote more time to patient care.

Over the past two years, the American College of
Cardiology (ACC) Task Force on Workforce studied sev-
eral aspects of the nation’s growing shortage of cardiologists.
This final section summarizes the recommendations of eight
working groups and the participants in the 35th Bethesda
Conference. The strategies to accomplish these goals are
discussed in the following text, and an outline of specific
recommendations is at the end of this paper. Each working
group report includes more detail about the rationale for its
recommendations and suggestions for implementing them.
For the purposes of this brief summary, the task force’s
recommendations fall into two broad categories: 1) how to
increase the number of cardiologists, and 2) how to enhance
the efficiency of cardiologists and the care teams they lead.

HOW TO INCREASE THE NUMBER OF CARDIOLOGISTS

Increase the capacity of U.S. cardiovascular training
programs. The most obvious solution to the growing
shortage is to produce more cardiologists by increasing the
number of trainees. In particular, there is a need for general
clinical and preventive cardiologists as emphasized by sev-
eral of the working groups. It is important to emphasize that
effective disease prevention (both primary and secondary) is
a cornerstone of improved public health. Studies have
demonstrated that cardiovascular specialists are particularly
effective at implementing known disease-prevention strate-
gies. Two complementary actions would increase the supply
of general clinical cardiologists: 1) expand the number of
first-year training slots, and 2) reduce the time it takes to
complete an internal medicine residency and a general cardi-
ology fellowship. Working Groups 1 and 8 provide useful
background and justifications for these recommendations.

Theoretically, the annual output of new cardiovascular
specialists is linked closely to the number of first-year
trainees. The current minimum time between medical
school graduation and completion of a general cardiology
fellowship is six years. The ACC Task Force agrees with the
recommendation of Working Group 8 that the time re-
quired to become a board-eligible general clinical cardiolo-
gist should be reduced from six to five years.

A significant percentage of cardiology trainees will want
to practice a cardiology subspecialty. Working Group 8
proposes a comprehensive approach to identifying the var-
ious types of cardiovascular subspecialists according to their
training and the focus of their practice. As cardiology and its
subspecialties continue to evolve, it will be important to
modify training curricula so we produce cardiologists whose
knowledge and skills meet the demand for high-quality and
cost-effective cardiovascular care. Training program capacity
is a precious resource, and it is imperative that training be
efficient and effective.

The ACC Cardiology Training Program Directors Sur-
vey revealed that there is a surplus of qualified candidates for
the nation’s 173 training programs. Despite an adequate
number of applicants, about 7.5% of the nation’s Accredi-
tation Council for Graduate Medical Education
(ACGME)-approved general cardiology fellowship posi-
tions were not filled as of March 31, 2004 (1). This is
mainly because several training programs do not have
sufficient funds to support a full complement of trainees.
This unused capacity is problematic as our nation’s cardio-
vascular disease burden continues to grow. Thus, along with
seeking an increase in the number of ACGME-approved
general cardiology training positions, it is imperative that we
identify additional funds to support the training of more
cardiologists. In addition to advocating for an increase in
graduate medical education (GME) funds provided as part
of Medicare reimbursement to teaching hospitals, it is
important to seek other sources of financial support. Poten-
tial sources include managed care organizations, health
insurance companies, industry, private cardiovascular prac-
tices, and philanthropic organizations. Outcome studies
demonstrate the value of cardiovascular specialty care, and
many of these entities would benefit (as would patients) if
the growing need for cardiovascular specialists was met
(2-8).

Pilot programs should also be developed that would
permit experienced internists, who would like to be formally
trained to function as general clinical and preventive cardi-
ologists, to apply for positions in selected cardiology train-
ing programs.

Improve recruitment to the specialty of cardiovascular
medicine. Currently, the number of qualified applicants
exceeds the number of ACGME-approved and -funded
cardiology training positions in the U.S. Although this is
encouraging, we must seek to maintain and enhance prac-
titioner quality by attracting the most talented physicians to
the cardiovascular field. This process begins by making
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potential candidates aware of cardiology’s many attractions.
Recruitment activities should start with interested high
school and college students, but they should focus on
medical students and internal medicine residents. Academic
cardiology divisions play a vital role in these efforts, but local
practitioner cardiologists should be encouraged to partici-
pate in programs that reveal the broad spectrum of career
opportunities in cardiology. The ACC (and its chapters),
the American Heart Association (AHA), and other cardio-
vascular organizations should also contribute to this long-
term recruiting effort.

Currently, international medical graduates (IMGs) con-
stitute an important component of the cardiovascular work-
force. The immigration, training, and certification systems
should be monitored to ensure they do not become insur-
mountable barriers that would significantly restrict the entry
of appropriately qualified and skilled IMGs into U.S.
training programs and practice. As the demographics of our
nation and of medical students evolve, it is important for
cardiology to recruit more women and underrepresented
minorities. We must encourage and support efforts to help
all cardiologists achieve a better work-life balance, thus
reflecting larger social trends that contemporary medical
graduates consider as they evaluate specialty choices.
Encourage cardiologists to remain active in practice (or
academics). The total number of cardiovascular practitio-
ners is also affected by the exit rate from active practice.
Cardiology is a demanding specialty because of the urgency
and seriousness of many cardiovascular problems. There are,
however, many opportunities within cardiology to develop a
career that focuses on noninvasive diagnosis, outpatient
practice, and prevention. These opportunities may appeal
especially to younger cardiologists seeking a more control-
lable lifestyle and older cardiologists contemplating retire-
ment because they no longer want to perform invasive
procedures or participate in night or weekend “call.” It is
important that cardiologists have access to career paths that
permit them to work at a level that reflects their professional
interests and personal goals as they contribute to the care of
a growing population of patients with cardiovascular
disease.

ENHANCING THE EFFICIENCY OF CARDIOLOGISTS
AND THE CARE TEAMS THEY LEAD

If a cardiologist is able to practice more efficiently, he or she
will be able to deliver care to more patients. Thus, one
important component of our effort to assure patients ade-
quate access to cardiovascular specialty care is to increase
efficiency and emphasize teamwork.

Promote the cardiovascular care team approach. The
past decade has seen a dramatic increase in the number and
types of non-physician clinicians employed by cardiologists
and institutions. Supervised by a cardiovascular specialist,
these cardiac care teams include nurses, physician assistants,
and other types of health care professionals whose careers
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focus on patients with cardiovascular disease. Designed to
increase efficiency, the team care model can also enhance
outcomes by assigning specific responsibilities to the health
care professional whose training, experience, and interests
best match the needs of a patient at a certain point in time.

The ACC formally acknowledged the value of team care
when it created the Cardiac Care Associate membership
category. The continuing education and training of all
members of the cardiovascular care team should be fostered.
This includes recruitment of qualified individuals to enter
these fields and the development of curricula and programs
to deliver education and training. The ACC and other
cardiovascular societies should sponsor continuing educa-
tion programs that are of interest and value to all members
of the cardiovascular care team.

Improve cardiovascular practice organization. Although
there is no standard model for a cardiovascular practice, the
single-specialty group is the most popular private practice
arrangement. Academic cardiology practices resemble more
closely the multispecialty group practice model. The ACC
should collect, collate, and share information on cardiovas-
cular practice models with its members in order to inform
them of models of care that might enhance the efficiency
and effectiveness of the care they deliver.

Improve and standardize cardiovascular information sys-
tems. More than ever, effective information systems are
now vital to medical practice. State-of-the-art cardiovascu-
lar practice requires rapid access to a wide range of infor-
mation and different types of data. Currently, cardiovascular
information systems are evolving; operational systems are
heterogeneous and of variable effectiveness. The develop-
ment of standardized performance criteria including uni-
form data elements and reporting tools would enhance the
effectiveness of cardiovascular information systems. Many
technologies are developing rapidly that will enhance com-
munication of medical information among cardiologists,
their patients, and other health care professionals.

The ACC, together with the AHA and other organiza-
tions, has created a series of evidence-based guidelines to
help clinicians make informed decisions as they care for
individual patients. It is important that these guidelines be
applied appropriately in practice. Current information tech-
nology has the potential to enhance practitioner communi-
cation, to foster the guideline application, and to monitor
other aspects of cardiovascular care for appropriateness and
consistency. Cardiovascular specialty societies should pro-
mote the adoption of such technology to enhance patient
care.

RECOMMENDATIONS

1. Increase the Number of Cardiologists
a. Increase Training Capacity and Trainee Quality
® Increase the number of cardiology training posi-
tions



274

Hirshfeld Jr. and Fye
Summary of Task Force Recommendations

© Fill all ACGME-approved cardiology training
positions
O Advocate for more ACGME-approved cardiol-
ogy training positions
O 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
O Advocate for more federal GME funding to
train more cardiologists
O Advocate for more National Institute of Health
(NIH) funding to support academic (research)
careers
O 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
O Develop and pilot a “short track” curriculum for
training general clinical cardiologists
O Foster the training of general clinical cardiolo-
gists and preventive cardiologists
® Enhance training program effectiveness
O 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
O Encourage high school, college, and medical
students to consider a career in cardiology
through presentations, role modeling, mentor-
ing, and other mechanisms
O Academic cardiologists, the ACC and its chap-
ters, and other cardiovascular organizations
should intensify their recruiting efforts among
medical students and residents
O Encourage alternative practice models that allow
better work-life balance
® Encourage women and underrepresented minori-
ties to consider a cardiology career
O Role models and mentoring are very important
O Alternative practice models must become more
accepted
O Academic programs should attempt to recruit
and retain a more diverse faculty
O 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
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continue to make) to cardiology care, research, and
education

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

. Encourage Experienced Cardiologists to Delay Re-

tirement
® Develop alternative practice models for older car-
diovascular specialists
O Encourage part-time (or shared) positions
O Provide opportunities for invasive and interven-
tional cardiologists to transition to an outpatient
or noninvasive practice

2. 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
O Develop a standard curriculum to train nurses
and physician assistants to become non-
physician clinicians in a cardiology care team
O 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

. Enhance the Job-Matching Process

® Fach 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.0Ig

® 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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