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Abstract Cardiovascular disease is the leading cause of death
for white and black Americans. Despite the presence of therapies
that improve survival and quality of life in cardiac patients,
African-Americans continue to have the worst heart disease
survival rates of all racial groups. The literature has described
racial disparities in cardiovascular care for at least 25 years.
We review the current status of racial disparities in four areas
of cardiovascular care: automatic implantable cardioverter-
defibrillator (AICD) implantations in patients at risk for sudden
cardiac death, cardiac resynchronization therapy with defibrilla-
tor (CRT-D) implantation in patients with severely depressed left
ventricular function and refractory heart failure, reperfusion
therapy in patients presenting with acute myocardial infarction,
and revascularization in patients with critical limb ischemia. We
will discuss potential culprits for these disparities with a particu-
lar focus on hospital quality, physician bias, and the relative lack
of diversity among cardiovascular physicians in the USA. Final-
ly, we will discuss strategies already in progress that hold prom-
ise to reduce or eliminate racial disparities in cardiovascular care.
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Introduction

Cardiovascular disease is the leading cause of death in both
white and black Americans [1]. Racial disparities in

Q. Capers IV (0X)) - Z. Sharalaya

Division of Cardiovascular Medicine, The Ohio State University
College of Medicine, 370 W. 9th Avenue, Columbus, OH 43210,
USA

e-mail: quinn.capers@osumc.edu

Z. Sharalaya
e-mail: Zarina.Sharalaya@osumc.edu

cardiovascular care have been documented in the medical
literature for over two decades [2, 3]. Yet, in studies on
physician awareness of this issue, physician awareness is
reportedly low. A 2005 study reported the results of a survey
ofattending cardiologists questioned about racial disparities in
cardiac care [4]. Only 33 % of the physicians believed that
racial disparities exist in health care in general, with only 5 %
reporting awareness of such disparities in their own practice.
A more contemporary study focused on awareness of racial
disparities among internal and emergency medicine residents
rotating through a coronary care unit [5]. The residents com-
pleted a survey on quality and disparities in cardiovascular
care before and after attending a 1 h seminar on racial dispar-
ities in the USA. Prior to the seminar, 35 % of residents
believed that racial disparities existed on a national level,
and 7 % believed they had personally cared for a patient
who experienced a racial disparity in treatment. After the short
educational seminar, 85 % of residents acknowledged racial
disparities in the US health system, and 32 % agreed that
disparities are present on an individual level. Given that nearly
200 publications between 1983 and 2003 documented racial
and ethnic disparities in the treatment of acute myocardial
infarction [6], the lack of awareness among fully trained heart
specialists and trainees documented in these reports is stag-
gering. At the time of preparation of this manuscript, our
MEDLINE database search did not reveal more current refer-
ences on physician awareness of racial disparities in heart
care, indicating that this is an area in need of further investi-
gation. Here, we will review racial disparities in the utilization
of four therapeutic cardiovascular procedures: automatic im-
plantable cardioverter-defibrillator (AICD) implantation in
patients surviving or at risk for sudden cardiac death, cardiac
resynchronization therapy with defibrillation (CRT-D) in heart
failure patients, reperfusion therapy in patients suffering from
acute myocardial infarction, and mechanical revascularization
procedures in patients with critical lower extremity ischemia.
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We will discuss potential culprits of these disparities with a
particular focus on hospital quality, physician bias, and the
relative lack of diversity among cardiovascular physicians in
the USA. Finally, we will discuss strategies already in prog-
ress that hold promise to reduce or eliminate racial disparities
in cardiovascular care.

Automatic implantable cardioverter-defibrillators (AICD)
have been shown to prolong life in cardiac arrest survivors [7],
and after the publication of major trials that define this sur-
vival benefit, the annual number of implants increased dra-
matically [8]. Groeneveld [9] and colleagues found that al-
though AICD implantation improved long-term survival in
the group of cardiac arrest survivors that they examined, there
were racial disparities in the use of this technology. Black
patients were less likely to receive an implant than their white
counterparts with an odds ratio (OR) of 0.58, a discrepancy
that was associated with reduced long-term survival in the
black patients. The fact that the study was conducted solely in
Medicare recipients makes it less likely that this discrepancy
was due to ability to pay. In another study examining cardio-
vascular care of about 50,000 veterans, it was determined that
black patients at Veterans Affairs academic hospitals who
were at risk for cardiac arrest were less likely than white
veterans at similar medical centers to be treated with prophy-
lactic AICD implantation (OR 0.54) [10]. Disparities in AICD
implantation by race have also been demonstrated at hospitals
participating in national quality improvement programs.
Reviewing outcomes of patients treated at hospitals partici-
pating in the American Heart Association “Get With the
Guidelines” program, Hernandez and colleagues [11] revealed
that of approximately 13,000 heart failure patients with a
severely diminished left ventricular ejection fraction of
<30 % —prime candidates for sudden cardiac death and pa-
tients for whom AICD implantation is a Class I indication
[12]—28.2 % of black women and 33.4 % of black men
received an AICD, compared to 43.6 % of white men. After
adjusting for patient characteristics, hospital factors, and study
population, the odds ratio for AICD implantation in black
women compared to white men was 0.54. A recent study by
Thomas et al. [13] reviewed a possible link between racial
differences in preference of AICD therapy by employing a
video decision aid. The video was shown to patients who
were candidates for AICD implantation, and included pa-
tient testimonials, animations, and a multidisciplinary team
of nurses and physicians describing the procedure’s risks
and benefits. Half of the patients in the study were ran-
domized to receive counseling with the video approach,
and half were randomized to a control group receiving
health care provider counseling without a video. The video
decision aid decreased the racial disparity in patient pref-
erence for an AICD. However, black patients in the con-
trol group were still less likely than white patients to
prefer the procedure to medical therapy.
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These studies suggest that black patients that have survived
or who are at risk for sudden cardiac death are only about half
as likely as their white counterparts to be treated with a device
that has been demonstrated to prolong life. This disparity does
not appear to be impacted by payer mix or veteran status.
There is some suggestion that patient preference may play a
role, and that this may be remediable through patient educa-
tion efforts.

Cardiac resynchronization therapy with defibrillation
(CRT-D) is another key therapy for patients with advanced
heart failure that reduces hospitalizations and mortality in this
population [14]. It is notable that even though CRT-D is a
newer therapy in cardiovascular medicine, its application fol-
lows a similar trend as earlier therapies regarding its underuti-
lization in particular racial groups. In order to study current
trends in CRT-D use by race, Eapen and colleagues [14]
evaluated 107,096 patients from the National Cardiovascular
Data Registry receiving an AICD who were also eligible for
CRT-D therapy. While there was a significant increase in
CRT-D implantation over the 4-year study among whites,
blacks, and Hispanics, the odds ratio for CRT-D implantation
was 0.69 for black patients vs. white patients and 0.84 for
Hispanic patients vs. white patients. This trend was also seen
in a sub-analysis of Medicare patients between white and
black patients, essentially negating ability to pay as a contrib-
uting factor. A similar study was conducted by Farmer et al
[15] to identify potential racial disparities in CRT-D use in
patients who receive an AICD, while also evaluating trends in
out-of-guideline use of CRT-D among different races. Current
criteria for CRT-D eligibility are QRS duration >120 msec,
left ventricular ejection fraction <35 %, New York Heart
Association Class 3 or 4 congestive heart failure (CHF), and
optimal medical management for heart failure [16]. The study
included 22,205 patients of white, black, and Hispanic ethnic-
ity who had an ICD implanted and were also eligible for CRT-
D. After adjusting for multiple confounding variables, results
indicated that black and Hispanic patients were less likely to
receive CRT-D than white patients with OR of 0.84 and 0.83,
respectively. In conducting a guideline-based analysis on re-
cipients of CRT-D, black and Hispanic patients were more
likely to meet clinical guidelines than white patients at an
adjusted odds ratio of 1.18 and 1.17, respectively. Thus,
despite black and Hispanic patients meeting eligibility criteria
more often, they were still less likely than white patients to
received CRT-D therapy.

There are numerous reports documenting racial disparities
in the treatment of acute and chronic coronary artery disease.
Coronary reperfusion therapies such as thrombolytic therapy
and percutaneous coronary intervention (PCI) have dramati-
cally improved survival in acute myocardial infarction pa-
tients [17]. Despite this, a study by Manhapra et al [18]
showed that black patients suffering from a myocardial infarc-
tion who were eligible for thrombolytic therapy were
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significantly less likely than whites to receive it. In a study of
10,469 black patients diagnosed with an ST segment elevation
acute myocardial infarction (STEMI) and eligible for throm-
bolytic reperfusion therapy, 47 % of these patients did not
receive any therapy. Fifty-five percent of these black patients
were 70 years of age or older, and in this older group two-
thirds were not treated with reperfusion therapy. In a report by
Peterson and colleagues [19], the records of 33,641 male
veterans hospitalized in a VA facility for acute myocardial
infarction were analyzed to determine utilization rates of
major coronary interventions. Overall, black veterans were
less likely to receive major coronary procedures than white
veterans within 90 days of an acute myocardial infarction.
Black veterans were also 33 % less likely to have a diagnostic
cardiac catheterization, 42 % less likely to undergo percuta-
neous coronary intervention, and 54 % less likely to have a
coronary bypass surgery. Thus, with regards to coronary re-
perfusion in acute myocardial infarction, data suggest that
blacks are less likely than whites to receive invasive and
therapeutic procedures.

Racial disparities in treatment have also been demonstrated
among chest pain patients deemed to be low to intermediate
risk. Napoli et al. [20] conducted a retrospective observational
study of 2,451 patients who presented to the emergency
department with low to intermediate risk chest pain to deter-
mine if there were racial disparities in stress testing. Patients
were also required to have non-dynamic electrocardiograms
and non-elevated initial troponin I levels. Thrombolysis in
Myocardial Infarction (TIMI) and Diamond & Forrester
(D&F) scores were calculated for all participants. After con-
trolling for patient insurance, black patients were much less
likely to have stress testing than white patients, with odds
ratios of 0.68 (TIMI) and 0.67 (D&F). In a separate statewide
study in Michigan, Khambatta et al. [21] performed an anal-
ysis of all patients with coronary artery disease (CAD) under-
going percutaneous coronary intervention (PCI). A total of
65,175 patients across 44 different hospitals were included in
the study with findings revealing that black patients were less
likely than white patients to receive adjunctive therapy with
prasugrel (10 % vs. 14.5 %), the adjunctive antiplatelet drug
with the highest efficacy, and blacks were also less likely than
whites to receive a drug-eluting stent (DES), the current gold
standard of coronary stents in the absence of a contraindica-
tion. The lower rate of use of DES in black patients was still
prevalent after adjusting for socioeconomic status and medical
comorbidities. Upon further analysis, the authors concluded
that the use of prasugrel and DES was lower in hospitals that
treat a higher volume of black patients. The above data sug-
gest that blacks are less likely than whites to receive the
standard of care across the spectrum of CAD, from stable,
low risk chest pain to life-threatening acute coronary syn-
dromes such a STEMI. As in the case with racial disparities
in AICD and CRT-D implantation, at least some reports

dismiss payer or veteran’s status as a major explanation for
these disparities in CAD care.

Critical lower extremity ischemia in patients with periph-
eral arterial disease (PAD) can reduce the quality of life and
eventually lead to loss of limbs. Racial disparities in mechan-
ical revascularization procedures in PAD patients have been
widely documented. Guadagnoli and colleagues [22] studied a
random sample of 19,236 Medicare patients with lower ex-
tremity ischemia, and it was discovered that black patients
were two times as likely to undergo above-the-knee or below-
the-knee amputation. White patients were nearly twice as
likely as black patients to undergo limb-preserving mechani-
cal revascularization procedures like balloon angioplasty,
stent placement, or bypass surgery. A separate study by
Eslami et al. [23] examined outcomes of 691,833 patients
with lower extremity ischemia at an urban hospital. Two thirds
of these patients had surgical or invasive procedures of some
type and 33.7 % underwent limb amputation. Further analysis
revealed that black patients and those with lower incomes
were overrepresented in the amputation group. As a result,
black patients were 1.9 times as likely to have an amputation
compared with white patients, and patients in a low income
group were 1.4 times as likely to have an amputation com-
pared with high income patients. Thus, evidence suggests that
among Medicare beneficiaries in urban hospitals, blacks with
critical lower extremity ischemia are less likely than their
white counterparts to receive therapeutic revascularization
procedures and more likely to be treated with limb amputa-
tion. This disparity is not completely explained by the pa-
tient’s ability to pay or level of disease at presentation. Racial
disparities in PAD treatment among white and black patients
have also been documented outside of the USA: Ahmad and
colleagues [24] in a study of 161,523 procedures in England
showed that black patients had significantly higher rates of
lower limb amputation than white patients (OR 1.45). This
disparity was especially striking in the female population,
where black women were 2.4 times more likely than white
women to have lower limb amputations. Interestingly, the
disparities persisted after adjustment for age, sex, and social
class (considers income and employment). In a similar study,
Hughes et al. [25] studied a population of 240,139 patients
from the Nationwide Inpatient Sample (NIS) database who
presented with critical limb ischemia. Black patients made up
20 % of the total patient sample, however represented 25 % of
the total lower extremity amputations performed. Because of
the potential confounding effect of prohibitive comorbidities,
the study also included an analysis on the relative number of
comorbidities between black and white patients. White pa-
tients were significantly more likely to have cardiac and
pulmonary comorbidities than black patients. In a separate
study on racial disparities in PAD care, Durazzo and col-
leagues [26] investigated access to care and an institution’s
capacity to perform revascularization procedures as potential
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underlying explanations. Researchers analyzed 774,399 pa-
tients from the NIS Database showing that more black than
white patients had an amputation to treat critical PAD at rates
of 56.4 and 34.5 %, respectively. It was discovered that black
race alone increased the odds of having an amputation (OR
1.78) independent of socioeconomic status or insurance. As-
tonishingly, the observed racial disparities in amputations
between black and white patients occurred more often at
institutions with the greatest resources for performing revas-
cularization (OR 1.8). Researchers also addressed the degree
of ischemia upon presentation to the hospital to explore the
possibility that a more advanced disease presentation may
preclude patients from a revascularization procedure. After
accounting for this variable in the regression model, the racial
disparities in PAD treatment were still observed. In summary,
blacks receive disparate treatment of critical limb ischemia
with the use of amputation as a treatment modality more often
than whites both in the USA and abroad. At least one study
suggests that severity of disease is not an explanation of the
unequal treatment, as is often suggested.

Potential Culprits

Acknowledging and understanding the culprits underlying
these racial disparities in cardiovascular care are critical to
eliminating these inequities. Though not meant to be exhaus-
tive, we list several possible explanations here:

*  Some black patients may decline state of the art treatments
or fail to seek out care because they are less informed
about symptoms, medications, and treatment related to
heart disease than their white counterparts.

» Black patients may be less likely to trust the health care
system based on their perception of discrimination and
knowledge of historical atrocities like the Tuskegee Ex-
periment of Untreated Syphilis in Negro Males.

» Physicians caring for black patients may be overwhelmed
by the volume of patients and the severity of disease at
presentation, and underperforming with regards to follow-
ing evidence-based treatments.

*  Unconscious bias with regard to race (“white preference”)
and frank racism may result in physicians being selective
in applying medical and procedural therapies.

* Black patients may be overrepresented at hospitals that
underperform with regards to high-quality, evidence-
based cardiac care.

* The physician workforce in the USA does not reflect the
nation’s patient population, potentially exacerbating all of
the above and depriving many patients of culturally sen-
sitive, compassionate care from individuals with whom
they have something in common and whose recommen-
dations they may be more likely to follow.
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Although published studies can be found to make a case for
each of these being a potential contributor to racial disparities
in cardiac care, we will focus on three: physician bias,
underperforming “black hospitals”, and a lack of diversity
among cardiologists and other physicians in the USA.

Physician Bias as a Potential Culprit

Schulman et al. [27] conducted a study in which physicians
viewed videos of actors of various races and genders playing
the part of patients. All “patients” had identical or very similar
medical histories and clinical presentations suspicious for
heart disease; the only variables were race and gender. Each
physician viewed one patient vignette, and they were asked to
determine when or if cardiac catheterization was indicated.
Black women were least likely of all groups to be referred for
cardiac catheterization. This study suggests that physician
decision-making can be influenced by patient race and gender.
Expanding on this concept was a study by Green and col-
leagues [28] conducted on a group of 220 internal medicine
and emergency medicine residents or physicians in training.
The doctors took the “Implicit Association Test” for race, a
computer-based psychological test to detect unconscious race
preference or bias [29]. The resident physicians also reviewed
a clinical vignette of a patient presenting with a clinical history
of acute myocardial infarction. Half of the residents were
randomly assigned to a vignette with a photo of a white man
representing the patient while half had the acute MI patient
represented by the photo of a black man. The clinical histories
were identical. Participants were to answer three questions:
whether the presentation seemed consistent with a cardiac
cause, whether or not the patient should receive thrombolytic
therapy (drug treatment that dissolves clots in coronary arter-
ies and is known to be life-saving in heart attack patients), and
whether the patient was expected to be cooperative with the
treatment plan. On the measure of self-reported explicit bias,
respondents reported no race preference and anticipated both
groups to be equally cooperative. However, results of the
implicit bias test indicated that white, Asian, and Hispanic
residents believed the black patient would be “less coopera-
tive” with the doctor’s recommendations. Based on the clini-
cal description, slightly more residents believed the black
patient’s symptoms to be secondary to coronary artery disease
(CAD). Yet, while 60 % of the physicians indicated that they
would offer thrombolytic therapy to the white patient, only
40 % of the physicians indicated that they would offer treat-
ment to the black patient. The strongest predictor of the
decision not to treat the black heart attack patient was the
resident’s implicit “white preference” or unconscious negative
racial bias about blacks. Thus, the doctor’s implicit racial bias
showed a strong association with the decision to provide a
life-saving therapy. While computer-based tests cannot
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reproduce actual clinical scenarios, these results are disturbing
and highlight the possibility of physician implicit racial bias
being a potential culprit of the racial disparities in cardiovas-
cular care under discussion. Further analyzing physician im-
plicit physician bias was a study by Blair and colleagues [30]
investigating the relationship between patient’s perception of
care and physician implicit bias. A group of 2,908 patients
was surveyed regarding their perception of the quality of
patient-centered care they received while the 134 physicians
caring for them completed the Implicit Association Test (IAT).
The study showed that 43 % of physicians had moderate to
strong “white preference” or implicit bias against blacks. The
physicians reported very little explicit racial bias. The analysis
showed that the stronger the physician’s implicit white pref-
erence, the lower their black patients rated the care they
received. Black patients rated physicians who had strong
white preference approximately six points lower on the quality
of interpersonal treatment than physicians who had no implicit
bias. Thus, physician implicit white racial preference was
associated with the perception of reduced quality of interper-
sonal interaction and an overall feeling of uneasiness with the
physician-patient interaction by black patients. The effects of
physician implicit racial bias have also been observed in a
pediatric population [31]. In a 2012 study by Sabin and
colleagues, a group of 86 pediatricians from a large urban
research university were provided with case vignettes of var-
ious common pediatric ailments. Each case had an element of
clinical uncertainty and physicians were required to submit
their input on treatment options, from best practice to adequate
or “good enough” care. Physicians were also administered the
IAT to measure implicit racial bias. The research showed that
physicians with more pro-white bias were more likely to
prescribe a full course of pain management to white patients
than to black patients. For example, physicians with implicit
white racial preference were more likely to prescribe narcotics
for postsurgical white patients as opposed to postsurgical
black patients. Physicians with low implicit bias were more
likely to prescribe five extra days of oxycodone, while physi-
cians with high implicit bias were less likely to do so for
postoperative patients. These studies imply that physician
implicit racial bias can contribute to racial disparities across
adult and pediatric fields of medicine.

Disparate Hospital Quality as a Potential Culprit (A Tale
of Two Hospitals)

Data have emerged that seem to tell a story of two classes of
hospitals in this country with respect to cardiovascular care:
those that follow established treatment guidelines and post
excellent outcomes as a result, and those that for a variety of
reasons, among them payer mix, strapped finances, and per-
haps provider bias, do not. Bradley and colleagues [32]

designed a retrospective study estimating differences in
door-to-drug (fibrinolytic therapy) and door-to-balloon (PCI)
times in heart attack patients who present to a wide variety of
hospitals in the USA. They discovered that black patients had
20 % longer times on average than white patients. This equat-
ed to 7 min longer for door-to-drug time and 19 min longer for
door-to-balloon times, critical quality metrics in the treatment
of heart attacks. When the differences between hospitals were
accounted for (urban vs. rural locations, teaching status, own-
ership type, cardiac facilities), the gross difference in door-to-
therapy times between black and white patients was reduced
but remained significant. The delays in treatment were largely
accounted for by the hospital to which these patients were
admitted as opposed to racial disparities in treatment within
the hospital itself.

Similar trends have been demonstrated in timely defibril-
lation postcardiac arrest of hospitalized patients. Depending
on the cause of cardiac arrest, defibrillation within 2 min of a
ventricular arrhythmia is associated with significantly lower
mortality rates [33]. Each additional minute to defibrillation
causes a serious decline in survival rates. Chan and colleagues
[34] examined data on 369 hospitals and 6,789 patients suf-
fering in-hospital cardiac arrest due to ventricular fibrillation
or pulseless ventricular tachycardia. The time to defibrillation
was calculated in these cases. It was discovered that black race
is a risk factor for delayed defibrillation. After adjusting for
patient and hospital characteristics, delayed defibrillation was
associated with a significantly reduced likelihood of return of
spontaneous circulation as well as a decreased survival rate. In
both studies, racial disparities in the rapid defibrillation of in-
hospital cardiac arrest victims were due to a larger number of
black patients receiving care at hospitals with lower
postresuscitation survival rates.

Given that lower limb amputation leads to a permanent
disability or severe impairment of mobility (not to mention
significant mental anguish and depression, at least initially),
lower limb amputation in patients with critical lower extremity
arterial disease should be considered only after all possibilities
have been exhausted. Several authors have documented that
blacks are more likely than white patients with critical lower
extremity vascular disease to be treated with amputations.
This, too, appears to be significantly influenced by the hospi-
tals at which many blacks receive their care. Regenbogen et al.
[35] sought to identify whether racial disparities in amputation
rates are due primarily to differential treatment between hos-
pital sites or within the hospital itself. They found that among
86,865 Medicare patients undergoing major vascular proce-
dures, black patients were more than twice as likely to have
amputations compared to whites. Compared to whites, black
patients were more likely to have major vascular surgery
performed by non-specialists (27 % of surgeries performed
on white patients were performed by physicians without ad-
vanced training in vascular surgery; for the black patients this
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rate was 41 %). Along similar lines, black patients were more
likely to have surgery in hospitals considered to be “low-
volume” regarding the number of annual vascular surgeries,
and were nearly twice as likely to have their procedures at
hospitals with high amputation rates. These findings suggest
that the problem of disparate care can be solved in part by the
following strategies: enforcement of evidence-based proce-
dural volume guidelines at underperforming hospitals; having
underfunded, under-resourced hospitals team up with better
resourced facilities for proctoring or cross training; or estab-
lishing regional centers of excellence for major procedures
while enhancing access to such high-volume and high-
performing centers and providers for all patients. More
concerning because it does not lend itself to a practical remedy
is the finding that even after correcting for differences in
physician credentials and hospital quality, the disparities were
not completely eliminated. When the investigators examined
data for patients who were referred to high-volume centers
with fellowship-trained vascular surgeons with endovascular
skills, overall amputation rates were reduced but still nearly
double for black versus white patients.

Higher volumes of surgical procedures by individual phy-
sicians and hospitals have been positively correlated with
improved outcomes, with a direct correlation between volume
and quality. This is true for vascular surgery as well as coro-
nary artery bypass grafting (CABG). Recent data indicate that
black patients disproportionately receive their care at low-
volume hospitals. To study this phenomenon in the state of
New York, Mukamel and colleagues [36] reviewed 11,296
consecutive CABG procedures in 1996 in New York. They
found that black patients were more likely than white patients
to be referred to surgeons with the highest risk-adjusted mor-
tality rates in comparison with white patients. A separate study
by Epstein et al. [37] found that for nine of ten major surgical
procedures black patients were less likely to be operated on by
a high-volume surgeon at a high-volume center, the best case
scenario reflected in the best outcomes. Compared to whites,
blacks were more likely to have surgery performed by a low-
volume surgeon at a low-volume hospital—the worst case
scenario in terms of procedural outcomes. While disparate
referral patterns and issues of unequal access are operational
in these results, they also highlight the fact that blacks are
overrepresented at hospitals that are underperforming.

In a separate study by Rangrass and colleagues [38], the
effect of hospital quality on racial disparities was examined in
patients who had a CABG surgery. The primary quality end-
point was 30-day mortality at each hospital. In looking at the
data of 173,925 Medicare patients having a CABG procedure,
it was discovered that non-white patients had a 33 % greater
mortality rate than white patients (OR 1.33). In classifying
hospitals based on the number of minorities treated, hospitals
with the greatest proportion of non-white patients had the
highest risk-adjusted mortality rates, 3.8 vs. 4.8 % for white
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versus non-white patients. Hospital quality alone accounted
for 54 % of the observed racial disparity between black and
white patients. After adjusting for comorbidities, hospital
quality, and socioeconomic status, 66 % of the observed
disparity between black and white patients was explained.

These data tell “a tale of two hospitals” in this country;
high-quality hospitals frequented by the majority population,
and underperforming hospitals largely frequented by blacks
and other minorities that may be associated with longer door-
to-balloon times after an acute MI, delayed defibrillation after
cardiac arrest, a relatively high volume of limb amputations in
PAD patients, lower numbers of physicians with advanced
expertise, and lower cardiovascular procedural volumes. So-
lutions to improve care for all patients regardless of the
hospital location at which they receive their cardiac services
include enforcing guideline-driven care and algorithms,
implementing procedural volume requirements, and mandat-
ing that under-resourced hospitals partner with high-quality,
high-volume institutions.

Lack of Diversity in Physician Workforce as a Potential
Culprit

For the over 40 million African-Americans living in the USA
[39], cardiovascular disease will be the leading cause of death.
Physicians from different racial groups can bring unique out-
looks to the bedside and provide enhanced care to a multicul-
tural patient population, which may in turn increase patient
satisfaction. Moreover, the authors believe that a racially
diverse physician workforce has the potential to reduce racial
health care disparities. Publications like those by Blair [30] on
implicit racial bias and the recent comprehensive review pub-
lished by the US Department of Health and Human Services
(HHS) [40] provide strong rationale that a lack of diversity in
the physician workforce contributes to inferior outcomes in
minority populations. The HHS publication compiles data that
demonstrate that physicians from backgrounds underrepre-
sented in medicine (URM—usually defined as black, Hispan-
ic, American Indian, native Alaskan, or native Pacific Island-
er) tend to practice in underserved and disadvantaged areas at
rates significantly higher than white physicians. This assertion
is supported by a publication from our institution by
McDougle at al. [41] reporting that URM physician graduates
of The Ohio State University College of Medicine who first
attended a special postbaccalaureate program ultimately prac-
tice in underserved areas and provide charity care at rates
significantly higher than their white, non-postbaccalaureate
program cohort at our institution.

Given the perceived benefits of doctor-patient race concor-
dance and culturally sensitive interactions on physician-
patient communication, the fact that fewer than 4 % of all
American cardiologists are black or African-American is
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cause for concern [42]. Regarding the immediate pipeline,
survey data note that in 2010 out of a total of 2,429 trainees
in American Council of Graduate Medical Education
(ACGME)-accredited cardiology fellowships, only 105
(4.3 %) were black [43], indicating that proponents for in-
creasing the ranks of black cardiologists should not expect
help from the immediate pipeline anytime soon. Prior to
specialty training in cardiology, physicians must first graduate
from medical school and complete 3 years of training in
internal medicine. In 2010, only 7 % of first-year medical
school enrollees were black, a number that has remained
relatively stable for years [42]. Indeed, it appears that the
foundation for health care disparities begins much earlier in
the educational and professional pipeline—in high school.
According to the National Center for Education Statistics
[44], 80 % of white students entering high school ultimately
graduate, compared to approximately 60 % of African-
Americans, Hispanics, and American Indians entering high
school. Not coincidentally, these latter three demographic
groups are the same groups traditionally and currently under-
represented in the medical profession and these same groups
lag behind others in most cardiovascular health indicators in
the US population.

Taken together, these data indicate that blacks are under-
represented in the medical profession and woefully underrep-
resented in cardiology, and that there is a severe “leak” in the
pipeline between the 9th and 12th grades of high school.
While these findings do not conclusively prove that a lack of
minority physicians contributes to the racial disparities in
cardiovascular care being discussed, it is reasonable to assume
so based on several pieces of evidence: (1) minority physi-
cians are more likely to treat underserved and impoverished
communities and provide charity care; (2) black patients rate
the doctor-patient interaction as less favorable when they
interact with physicians displaying unconscious “white pref-
erence”; (3) patients initially hesitant about invasive cardiac
procedures can change their attitudes when they are educated
about the risks and benefits—one must assume such sessions
are more productive when the patient’s perception of the
doctor-patient interaction is favorable, as they are when the
doctor does not have unconscious racial bias.

Potential Solutions to Reduce the Racial Disparities
in Cardiovascular Disease

Clinical Practice Guidelines

The variation in the quality of cardiac care noted at different
hospitals suggests several logical solutions. One such solution
is to encourage, and ultimately enforce, strict adherence to
published treatment guidelines in the field of cardiovascular
disease. The American Heart Association sponsors a “Get

With the Guidelines” program in which hospitals voluntarily
provide data on their patient outcomes by cardiac diagnosis. In
analyzing the efficacy of such guideline programs, Cohen and
colleagues [45] recently examined 443 hospitals participating
in the “Get With the Guidelines-Coronary Artery Disease
Program” (GWTG-CAD) over 5 years. The purpose of the
study was to analyze disparities in the use of evidence-based
care for patients after experiencing an acute MI, and to ob-
serve temporal trends in the provision of “defect-free care” in
hospitals treating large numbers of black patients. Based on
national guidelines, a post MI patient was considered to have
received “defect-free care” if they were on aspirin, beta
blockers, and statins at discharge and had received revascu-
larization, smoking cessation counseling, and an ACE inhib-
itor or angiotensin receptor blocker if their ejection fraction
was low. While there was a significant gap in the proportion of
white and black MI patients receiving defect-free care in the
beginning of the observation period, this gap progressively
narrowed and ultimately was eliminated by the second half of
the study.

In a similar study, Siegel and colleagues [46] highlight the
results of the Expecting Success: Excellence in Cardiac Care,
a national collaborative project that combined quality im-
provement efforts with registry data of self-reported patient
demographics. The target population was black and Hispanic
patients who were discharged with a diagnosis of acute myo-
cardial infarction (AMI) or heart failure (HF). The study
included ten hospitals across the USA with high cardiac case
volumes and mostly minority patient populations. The hospi-
tals were required to provide a monthly report of quality data
sorted according to race, ethnicity, and language. Quality
measures that were instituted for AMI and HF treatment
included administration of appropriate medications on admis-
sion and at discharge, PCI or thrombolytics within a certain
time of arrival for AMI, proper discharge instructions, and
health counseling. Results indicated that three hospitals had
significant racial disparities in AMI and HF management
present in the first 6 months of the study, but absent by the
conclusion of the study. One institution identified that a small
group of community physicians’ adherence to clinical guide-
lines was suboptimal, resulting in racial disparities in treat-
ment. Another institution discovered a large disparity in read-
mission rates among certain minority groups. In standardizing
a self-reported demographic data collection system and
linking this to outcomes, the study identified a feasible way
for hospitals to track and optimize outcomes across all racial
groups.

These studies provide heartening evidence that disparity
gaps can be closed in a short period of time. It is foreseeable
that equality in cardiovascular care is achievable if hospitals
participate in such quality improvement and surveillance pro-
grams. We believe that participation in such programs should
be mandatory and tied to hospital accreditation and third-party
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reimbursements, and furthermore we propose that the formula
for the annual US News and World Report “Best Hospitals”
rankings should reward hospitals that participate in such
programs.

Diversifying the Physician Workforce

The US Department of Health and Human Services conducted
a review of 55 studies to determine the effects of diversifying
the health care workforce [40]. Data indicate that URM phy-
sicians serve minority and underserved populations more
often, and that when minority patients receive care from
physicians of their own race they perceive that the quality of
care is higher and, indeed, several markers of quality of care
bare this perception out, especially in fields of primary care
and mental health. The paper concludes that increasing the
diversity of health care professionals would increase access to
care for underserved populations. An extensive search of the
literature failed to reveal more recent references providing
evidence for the positive effects of diversity on health care
delivery. Though few doubt that this is the case and numerous
anecdotes support this assertion, a dearth of published re-
search reports exists. We join others in calling for more
scholarly work specifically addressing the questions “Does
diversity in the physician workforce improve health care
outcomes?”, and “Exactly how does diversity do this?”

It is clear that any programmatic approach to increasing the
number of African-American cardiologists will not only need
to actively recruit internal medicine residents into cardiology,
medical students into internal medicine, college students into
medical school, and high school students into college, but will
need to spark excitement for science and math in the early
years of elementary and junior high school. Various programs
by the federal government, colleges and universities, and
private foundations have been working for years to success-
fully enhance the minority pipeline into medicine and health
care careers. Along with many other institutions and entities,
The Ohio State University (OSU) and its College of Medicine
have taken several strides toward diversifying the pipeline of
future physicians and potential cardiologists. The University’s
Young Scholars Program is an initiative to increase the num-
bers of talented, underrepresented minority students entering
college. All candidates are 6th graders from low income
families and are in the first generation of his or her family to
graduate from a 4-year university of college. Those who
successfully complete program requirements throughout mid-
dle and high school are guaranteed admission to OSU with a
financial aid package based on their individual need. The
primary author has worked with community organizations to
hold several 1-day “Heart School” programs for underrepre-
sented minority middle school and high school students to
expose them to basic anatomy and physiology of the
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cardiovascular system via dissections and small-group teach-
ing. The Ohio State University College of Medicine also hosts
an annual “MD Camp”; a 3-week day camp for underrepre-
sented minority or socioeconomically disadvantaged high
school students to interact with medical student mentors,
perform research, take classes, and shadow physicians. This
focus on the early pipeline is critical, and many institutions
participate in programs similar to those described above.
Nationwide, efforts such as these need to be maintained,
strengthened, studied, and the successful efforts magnified
and duplicated. A recent report [47] describes The Ohio State
University’s successful efforts to diversify its cardiology fel-
lowship training program. Important strategic acts were the
following: (1) recruiting, (2) making diversity a top priority
when ranking physician candidates for the National Residen-
cy Match Program, and (3) incorporating lectures on health
care disparities into our cardiology Grand Rounds series. An
increased presence of URM students and physicians at The
Ohio State University has been achieved in a short period of
time, owing to the senior leadership of the institution commit-
ting to the idea that diversity is a critical component of
institutional excellence. Many other academic institutions
have long had commitments to diversity and inclusion and
to reducing racial health care disparities. We must accelerate
our investments in time and resources in the effort of encour-
aging URM students to excel in middle and high school,
attend college, and enter medical school and cardiovascular
medicine fields.

Summary and Conclusions

Racial disparities in cardiovascular care have been document-
ed for decades, yet they still exist, and awareness of this
problem among physicians, even cardiologists, has been low
in the face of numerous studies with remarkably similar de-
scriptions of the problem. Potential culprits include physician
implicit racial bias, the overrepresentation of black patients at
underperforming hospitals, and a paucity of underrepresented
minorities in medicine, especially practicing cardiology and
related fields, such as cardiac surgery and vascular surgery.
We agree with the American College of Cardiology [48] and
other entities that elimination of this complex problem will
require a multifaceted approach, and many entities, hospitals,
academic institutions, and the government have taken action
to attempt to reduce these racial disparities. Efforts include
stimulating minority youth to engage in science and techno-
logical classes at a young age, educating patients on cardiac
risk and treatments, educating and “deprogramming” physi-
cians and health care providers to combat implicit negative
racial biases, rewarding hospitals for participating in national
quality control initiatives that reduce racial disparities, and
recruiting minority physicians and medical students into



J. Racial and Ethnic Health Disparities (2014) 1:171-180

179

cardiovascular fields. These efforts are already under-
way, but must succeed and proliferate rapidly if we are
to finally eliminate this embarrassment to the US health
care system.
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