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Abstract Heart disease remains the leading cause of death in
the USA. Overall, heart disease accounts for about 1 in 4
deaths with coronary heart disease (CHD) being responsible
for over 370,000 deaths per year. It has frequently and repeat-
edly been shown that some minority groups in the USA have
higher rates of traditional CHD risk factors, different rates of
treatment with revascularization procedures, and excess mor-
bidity and mortality from CHD when compared to the non-
Hispanic white population. Numerous investigations have
been made into the causes of these disparities. This review
aims to highlight the recent literature which examines CHD
in ethnic minorities and future directions in research and care.

Keywords Coronary heart disease - Race and ethnicity -
Disparity - Acute coronary syndrome - Angina - PCI - CABG

Introduction

Coronary heart disease (CHD) affects 15.5 million Americans
with a prevalence of 6.2 % [1]. It has been estimated that CHD
is responsible for one in seven deaths in the USA. Disparity
between race and ethnic groups has been observed for decades
[1]. While hundreds of publications have identified disparities,
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emphasis is increasing on implementing changes to manifest
real-world change [2].

The demographics of the USA are changing rapidly, and the
Census Bureau has reported that 44.2 % of the “millennial”
generation (born 1982—2000) belongs to a minority group [3].
Additionally, 37.8 % of the current population belongs to non-
white minority groups with African-Americans and Hispanics
making up the largest proportions, together almost 30 % of the
population. Thus, it becomes increasingly important to address
the disparities that exist in CHD care from knowledge of the
epidemiology to primary prevention and long-term disease
management. It is no longer appropriate to assume that large-
scale studies performed in a majority white population will be
generalizable to our patient population [4¢]. This review will
highlight recent publications focusing on CHD in the three
largest groups of ethnic minorities in the USA: Hispanics/La-
tinos, African-Americans, and Asian-Americans.

In the 2010 Census, people who identified as Hispanic or
Latino comprised 17 % of the US population and had become
the largest minority group [5]. Growth is expected to continue,
and by 2060, Hispanics will be a larger proportion of the
population than African-Americans and Asians combined
(Fig. 1). Heart disease is the second leading cause of death
for US Hispanics, responsible for 20.8 % of all deaths [7]. In
Hispanics older than 65, heart disease takes over as the leading
cause and accounts for 26.3 % of deaths. Estimates of mortal-
ity of CHD in Hispanics can vary. It has been observed that
while the absolute CHD mortality rate is significantly lower in
Hispanics when compared to whites, the proportions of total
CHD deaths were similar among the two groups due to a
lower overall mortality rate in Hispanics [8]. To date, the ma-
jority of research involving heart disease in American His-
panics has focused on Mexican subjects [9+]. While
Mexican-Americans make up the majority (64.9 %) of the
Hispanic population of the USA, the population is diverse
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Fig. 1 Percentage of total US population by race and ethnicity. Racial
groups include only non-Hispanics. Hispanics may be of any race.
Source: Projections of the size and composition of the US population:
2014 to 2060 [6]

with regard to region of origin. This heterogeneity makes it
important to pursue additional studies and realize it may not be
appropriate to generalize results from Mexicans to all His-
panics. Recently, the Hispanic Community Health Study/
Study of Latinos (HCHS/SOL) has focused on a diverse His-
panic population (Table 2) [10, 15¢].

In 2010, there were 38 million people who identified as
non-Hispanic black or African-American. For 2014, this pop-
ulation is estimated to have grown to 39.5 million [5]. Among
black males, CHD prevalence is lower than whites (7.2 vs
7.8 %); however, this is reversed in women (7.0 vs 4.6 %)
(Table 1). Despite the lower prevalence, death rates from CHD
remain higher in blacks than whites [1]. There are many dis-
parities in cardiovascular health between African-Americans
and whites including prevalence of cardiovascular risk factors,
CHD hospitalization rates, CHD revascularization proce-
dures, and life expectancy from CHD [1, 16, 17]. African-
Americans have been studied with the aid of several cohorts
including the Jackson Heart Study, Atherosclerosis Risk in
Communities (ARIC), Coronary Artery Risk Development
in Young Adults (CARDIA), and Multi-Ethnic Study of Ath-
erosclerosis (MESA) (Table 2) [11-14].

There were over 15 million Asian-Americans in the 2010
Census. By 2014, this had grown to 17.3 million, making it
another expanding subset of the US population [5]. The Cen-
sus definition of “Asian” includes people who self-identified
as Asian, Asian-Indian, Chinese, Filipino, Korea, Japanese,
Vietnamese, or Other Asian (examples included Hmong, Lao-
tian, Thai, Pakistani, and Cambodian). The majority of Asians
in the USA are foreign-born, totalling 11.6 million in 2011 [5].
Five countries—China, India, South Korea, the Philippines,
and Vietnam—have each contributed over a million foreign-
born people to the USA. The prevalence of CHD in Asians has
been estimated at 3.7 %, lower than the general population [1].
However, the CHD mortality risk is variable with Asian-
Indian men and women and Filipino men having greater pro-
portionate mortality burden from CHD [18].
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Cardiovascular Health and CHD Risk Factors

CHD has a significant effect on the Hispanic population with
rates similar to or lower than those for the non-Hispanic white
population [1, 9¢¢]. Some data point to a health advantage
among Hispanics over non-Hispanic populations. Hispanics,
despite an increased burden of CHD risk factors and greater
socioeconomic disadvantage, are less likely to have CHD and
less likely to die from heart disease compared to non-Hispanic
whites [8, 19-21]. This discordance comprises the “Hispanic
paradox” [22, 23]. This paradox is an important incongruity
that remains unresolved. This paradox is not fully defined; it
may not apply equally to all Hispanic groups or across all
types of heart disease. Concerns about the worse risk factor
profile among Hispanics could be falsely allayed by the per-
ception that Hispanics are less susceptible to CHD. Thus, the
paradox may confuse CHD risk assessment and lead to delays
in interventions in a vulnerable population. The paradox may
be untrue and just the effect of Hispanics being a significantly
under-studied population in relation to CHD.

The AHA has published the Life’s Simple 7 metrics of
cardiovascular health (CVH). One goal of the campaign is to
improve different metrics and behaviors. Using National
Health and Nutrition Examination Survey (NHANES) data,
social risk factors and non-white race were associated with
worse cardiovascular health (fewer ideal metrics) [24]. A sim-
ilar group of healthy lifestyle factors was evaluated in the
ARIC cohort where the prevalence of 5—7 ideal cardiovascular
health metrics was 3.6 % for African-American men, 4.2 %
for African-American women, 10.5 % for white men, and
18.7 % for white women [25]. Consistent with studies in Af-
rican-Americans, the prevalence of ideal CVH is lower in
Hispanics compared to non-Hispanic whites [26]. In addition
to identifying disparity, these studies emphasized that all
groups can have lower rates of adverse outcomes if ideal
CVH is achieved [27].

Kwagyan examined the effect of participating in a diet-
exercise plan on cardiovascular risk factors and CHD risk
prediction among obese African-Americans [28]. Five hun-
dred fifteen patients were enrolled in a 6-month program in-
volving a low-salt, low-fat diet and aerobic exercise. The ini-
tial 10-year CHD risk, as per the Framingham risk calculator,
was 6 % in women and 16 % in men. Following the interven-
tion, the 10-year risk decreased to 4 % in women and 13 % in
men. This was accomplished by improvements in BMI (kg/
mz), waist circumference, blood pressure, LDL, and HDL.
Implementing similar programs that are culturally sensitive
across minority groups could significantly improve cardiovas-
cular health and CHD risk for an at-risk population at lower
costs than long-term pharmacological treatment.

High serum cholesterol is a known risk factor and a treat-
ment target in primary and secondary prevention of CHD.
Using MESA, it has been observed that in a cohort free of
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Table 1 Prevalence of CHD, MI,

and angina. Constructed from Population group CHD prevalence MI prevalence Angina pectoris prevalence
data presented in Mozaffarian (2012) (%) (2012) (%) (2012) (%)
etal. [1]
Non-Hispanic white
Male 7.8 4.1 34
Female 4.6 1.8 2.9
Non-Hispanic black
Male 7.2 34 33
Female 7.0 22 5.0
Hispanic/Latino
Male 6.7 3.5 32
Female 5.9 1.7 3.8

CHD, there was no significant difference in the prevalence of
dyslipidemia in blacks, Hispanics, and non-Hispanic whites
[29]. However, the Hispanic group was 20 % less likely to
report drug therapy and the black group 15 % less likely.
Furthermore, these groups were 30 % less likely than whites
to have their dyslipidemia under control. When these metrics
were adjusted for socioeconomic status and health care access,
there was attenuation of the disparity, implying that biological
differences alone were not responsible for the differences in
control.

Lipoprotein(a) (Lp(a)) is a low-density lipoprotein that has
been recognized as a risk factor for CHD [30]. Plasma levels
vary by race and African-Americans having higher median
levels compared to whites [31]. In MESA, it was found that
Lp(a) was a predictor of CHD in blacks and whites after strat-
ification [32]. In all race/ethnic groups except Chinese-Amer-
icans, using a cutoff of 50 mg/dL was associated with elevated
risk. Only in African-Americans, there was still significant
detection of risk at a lower cutoff (30 mg/dL).

The HCHS/SOL is a multicenter study with 16,415 His-
panic subjects across the USA [33]. Recently, Daviglus used
this cohort to investigate CVD risk factors. In the study,
25.4 % of participants had hypertension with significant var-
iation based on sex and region of origin; 32.6 % of men from
the Dominican Republic had hypertension compared to
15.9 % of South American women. Similar variations existed
for other risk factors including obesity, cholesterol, diabetes
status, and smoking status. It was noted that the most common

risk factors for CHD are (in descending order) high cholester-
ol, obesity, smoking, and hypertension for men and obesity,
high cholesterol, and hypertension for women. As HCHS/
SOL highlights, there is significant heterogeneity within the
Hispanic population and more work is needed to define the
burden of CHD risk factors.

Using HCHS/SOL, awareness and treatment of high cho-
lesterol levels was evaluated [34]. The prevalence of high
cholesterol was 45 % with 15 % having elevated total choles-
terol, 35 % having elevated non-high-density lipoprotein cho-
lesterol, and 37 % having elevated LDL levels. Important to
CHD, high cholesterol was found at higher rates in those with
hypertension and diabetes and those who were overweight or
obese. In those with high cholesterol, 49 % were aware of their
diagnosis. Only 30 % of those with high cholesterol, either by
previous diagnosis or by blood work done as part of the study,
were being treated. The frequency varied but among those
younger than 45 years old and eligible for treatment, over
90 % were not being treated. Interesting findings were ob-
served when looking at acculturation factors. Hispanics born
in the USA were less likely to be treated for high cholesterol
but rates increased in foreign-born individuals with longer
residence in the USA. It was also found that control was im-
proved in those with comorbid conditions. This suggests that
access to care plays a large part in the under-treatment of the
minority population.

Race has been examined independently of socioeconomic
and traditional risk factors. Using the MESA population, it

Table 2 Race/ethnicity makeup

of major cohort studies in Population group MESA (%)  ARIC (%) HCHS/SOL (%)  Jackson Heart (%)  CARDIA (%)
cardiovascular disease [10-14]
Non-Hispanic white 38 73 0 0 48.5
African-American/ 28 27 0 100 515
black
Hispanic/Latino 22 0 100 0 0
Asian/Asian- 12 0 0 0 0
American

MESA Multi-Ethnic Study of Atherosclerosis, ARIC Atherosclerosis Risk in Communities, HCHS/SOL Hispanic
Community Health Study/Study of Latinos, CARDIA Coronary Artery Risk Development in Young Adults
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was found that own-group neighborhood-level segregation (a
measure of an area’s composition being predominantly of one
race-ethnic group in comparison to surrounding areas) in
African-Americans was associated with a 12 % higher risk
of CHD [35¢]. The increased risk persisted after controlling
for neighborhood, socioeconomic, and patient-level factors. In
whites, those who lived in neighborhoods with self-
segregation had a 12 % lower risk of CHD; however, these
effects were attenuated and the result lost statistical signifi-
cance after controlling for additional factors. Hispanic own-
group neighborhood-level segregation did not impact rates of
CHD.

While Asian-Americans are under-studied, national-level
surveys have collected data on cardiovascular risk factors.
Using NHANES, 25.6 % of Asian adults reported hyperten-
sion with increased rates in the older and less educated [36].
Asian men were found to have a higher prevalence of high
BMI than women and rates of high HDL five times lower than
their female counterparts. High total cholesterol was not asso-
ciated with sex, age, country of birth, or education level.

Jose used the mortality database from the National Center
for Health Statistics and examined 10.4 million records to
characterize CHD in multiple Asian-American populations
[18¢]. CVD mortality was compared between whites and the
predominant Asian sub-groups (Asian-Indian, Chinese, Fili-
pino, Japanese, Korean, or Vietnamese). All sub-groups were
found to have lower standardized mortality rates than whites.
However, when proportionate mortality ratios (PMRs) were
used, significant differences emerged. The PMRs for CHD
was highest in Asian-Indian men and women and Filipino
men. All other sub-groups had lower PMRs when compared
to whites. Despite the lower PMRs, many sub-groups did not
show the same improvement in mortality over time that was
seen in whites. This study is a call to action for more research
into the patterns of disease across sub-groups and as an impe-
tus for the US census to expand the traditional race classifica-
tions [37].

Coronary Artery Calcium

Coronary artery calcium score (CAC) is a computed
tomography-based assessment of calcium deposits in the ar-
teries and is used as a surrogate for CHD. Increasing CAC can
be used as a predictor for CHD events [38]. The MESA cohort
has produced many studies involving race and CAC. It has
been observed that whites of both sexes consistently had a
higher likelihood of detectable CAC compared to other race-
ethnic groups [38—40]. There were differences in CAC by race
which depended on age and gender. In women, Hispanics had
the lowest CAC except in the oldest groups where the Chinese
subjects had the lowest scores. In men, Hispanics had the
second highest percentiles. At younger ages, blacks had the

@ Springer

lowest CAC while Chinese were lowest at older age groups.
While non-white or non-Hispanic status appeared to be asso-
ciated with a lower CAC score, the transition from no CAC to
new detection of multi-vessel CAC over a 10-year follow-up
was more common in African-Americans and Hispanics
[41e].

Angina Pectoris and Stable CHD

Using NHANES data from 1988 to 2012, it was found that the
number of people reporting symptoms of angina was decreas-
ing over time [42]. Initially, 80 % of those who reported an-
gina were white; however, this had dropped to 59 % by the
2009-2012 surveys. Over the period of the study, rates in non-
Hispanic whites decreased by a third while remaining relative-
ly flat for blacks. The authors hypothesized that this may be
attributable to a slower improvement in CHD risk factors in
blacks over this same period. Later studies, also with
NHANES data, have shown that being African-American
but not Hispanic/Mexican was associated with having undi-
agnosed angina [43].

Povsic evaluated patients with angina presenting to a single
center over a 13-year period [44]. This study utilized 1908
patients with class [I-VI angina who had undergone cardiac
catheterization and who had been clinically stable for 60 days
post-procedure. African-American race had a hazard ratio of
1.32 for the composite endpoint of the 3-year incidence of
death, M1, stroke, cardiac re-hospitalization, or revasculariza-
tion. This study over-represented white patients (almost 80 %)
and under-represented African-Americans. Only 5 % in the
study were “Native American/Other” demonstrating further
under-representation of large minority groups such as Hispan-
ic and Asian-Americans.

Studies of angina in US Hispanics are limited to date. It has
been estimated that the prevalence is currently 3.5 %, having
increased in Mexican men and women from 1971 to 1994 [1,
9ee, 45]. With newer large cohorts that include, and exclusive-
ly focus on, Hispanic subjects, there will be further investiga-
tion into this relatively un-explored aspect of CHD.

Acute Coronary Syndrome

There have been numerous studies investigating presentation,
diagnosis, and management of acute coronary syndrome
(ACS) and the influence of race [1, 9+, 46-48]. Despite the
attention, recent studies continue to demonstrate disparities in
management and outcomes. Although death rates from CHD
have been declining nationally, the age-adjusted death rate
from CHD is higher among non-Hispanic blacks than any
other racial/ethnic group. The rate of premature CHD death
is higher among non-Hispanic blacks than their white
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counterparts [49]. In a recent study, it was found that African-
Americans with confirmed ACS were younger, poorer, and
less educated and had a longer pre-hospital delay than whites
[50].

Rates of ACS in the African-American community have
been much higher than those in other races, with the incidence
in black women outpacing that in white men (Fig. 2) [1].
While mortality and many CHD risk factors appear at higher
rates in African-Americans, studies have shown that race can
be associated with some positive aspects such as lower risk of
cardiogenic shock following STEMI [51]. Recently, African-
Americans, Asians, and Hispanics were seen to receive aspirin
from emergency medical services in the setting of suspected
ACS at higher rates than non-Hispanic whites [52].

Medication adherence is an important tenant of secondary
prevention of ACS. Using 7955 subjects, the TRANSLATE-
ACE investigators examined persistence of medication use
after MI and percutaneous coronary intervention (PCI) [53].
Focusing on five medication classes with class I indications,
use was evaluated 6 months after MI and PCI. The study
found that black race was correlated with non-persistence.
Some factors associated with increased persistence were white
race, private insurance, patient assistance programs, and hav-
ing follow-up scheduled prior to discharge.

Percutaneous Coronary Intervention

In 2010, it was estimated that over 950,000 PCI procedures
were performed [1]. PCI is often performed emergently in the
treatment of ST-elevation myocardial infarction (STEMI)
where racial disparity has previously been shown in the time
to treatment and the overall treatment rates [54¢]. However, it
has been seen that door-to-balloon times have improved over
time and narrowed (but not eliminated) disparity [55]. Most
recently, in looking at a registry of 14,518 patients transferred
from a non-PCI to a PCI center for primary PCI treatment, it
was found that those with first door-to-device times greater
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Fig.2 Average age-adjusted first MI or fatal CHD incidence rates by sex
and race [1] (ARIC participants, ages 35-84 years old)

than 120 min were 19 % more likely to be of non-white race
[56].

For decades, it has been recognized that there is a disparity
in the rate that PCI revascularization procedures are performed
for African-Americans when compared to white patients [57,
58]. Retrospective analysis by Gaglia has also revealed that
African-American race was associated with lower rates of
drug-eluting stent (DES) usage while there was no significant
difference between Hispanics and non-Hispanic whites [59¢].
While this was meant to highlight a racial disparity, implying
that lower DES usage was equivalent to substandard care,
there has also been literature demonstrating worse outcomes
with DES in African-American patients. Adverse events in
this study were due to stent thrombosis despite higher levels
of adherence to dual anti-platelet therapy [60]. Later studies
also looked at revascularization in Hispanic subjects and
found similar results to Gaglia—lower rates of PCI in minor-
ity groups despite similar insurance coverage [61]. However,
with the emphasis placed on disparities, there have been more
efforts put towards correcting them. At centers where the mi-
nority population was not receiving appropriately timed pri-
mary PCI, quality improvement projects have been shown to
correct some disparity [62].

A review of a nationwide database of over 8 million PCI
procedures described the trends in DES usage since their in-
troduction [63]. Contained within the overall trends were
breakdowns in stent type based on cohorts highlighting poten-
tial disparities in care in women and African-Americans. Sim-
ilar low rates of DES use were found in the elderly and those
with Medicare, Medicaid, and no insurance when compared to
those with private insurance.

Using 46,245 STEMI patients from the National Cardio-
vascular Data Registry Acute Coronary Treatment and Inter-
vention Outcome Network-Get With The Guidelines Registry
(ACTION Registry-GWTG), Guzman compared treatment of
Hispanic patients to that of non-Hispanic Caucasians [64].
Hispanics had longer time of symptom onset to hospital arriv-
al, arrival to ECG, and door-to-balloon time. They had lower
percentages of ambulance use, pre-hospital ECG, arrival to
ECG in less than 10 min, and door-to-balloon time of less than
90 min. While there were no significant differences in the first
24 h in-hospital treatments (diagnostic catheterization, reper-
fusion therapy, primary PCI, DES use), fewer Hispanics re-
ceived exercise counseling and referrals to cardiac rehabilita-
tion. Despite the disparities in pre-hospital metrics, no signif-
icant differences were found in evidence-based discharge
medications or unadjusted in-hospital death. With many sim-
ilar metrics examined, Hispanics had previously been found to
have been treated more conservatively (with fewer invasive
revascularization procedures) when hospitalized for non-
STEMI ACS [46].

Earlier this year, Olafiranye compared long-term outcomes
in both bare metal and DES placement [65¢]. This study used
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the National Heart, Lung, and Blood Institute Registry of
3326 patients to compare whites and African-Americans.
Contrary to the nationwide database used by Gaglia, this
group had no significant difference in DES usage between
the racial groups. African-Americans treated with DES had a
higher rate of stent thrombosis compared to whites, but this
did not reach statistical significance. The authors found that in
both white and black patients, DES was more effective in
reducing death or recurrent MI over 2 years. While there
was a decreased need for repeat revascularization with DES
use in both groups, the effect was attenuated in blacks after
statistical adjustment which the authors attributed to the lower
sample size.

Coronary Artery Bypass Grafting

In 2010, approximately 397,000 bypass surgeries were per-
formed in the USA [1]. It has been recognized that the mor-
tality rates and readmission rates post-coronary artery bypass
grafting (CABQG) are worse in black patients than other races
[66—68]. Hospital quality has been found to have a significant
effect as minority patients are more likely to be treated at
centers with worse surgical mortality. In the Rangrass study,
hospital differences were responsible for 34 % of the differ-
ence between African-Americans and whites and 54 % of the
outcomes between Hispanics and whites [67+¢]. An additional
30 % of the disparity was attributed to socioeconomic factors.
Even after controlling for differences in hospital quality, disparity
remains which has not been fully evaluated to date.

A recent review examined disparities after cardiac surgery
focusing on the previously described issues of hospital quality
in addition to other contributing factors [69]. The authors
found that although there were proposed differences in bio-
logical factors and burden of comorbid conditions, the most
important determinants of disparity were socioeconomic and
hospital factors. It was found that African-Americans often
have lower access to more highly ranked hospitals and dispro-
portionately sought care at poor-quality hospitals. A number
of explanations were proposed for the differences in hospital
quality such as referral patterns that remain left over from the
era of institutionalized segregation, residential segregation,
and increased use of safety net hospitals.

The review goes on to examine ways which the deficits in
CABG quality of care may be addressed and improved.
Reaching somewhat broadly, the authors emphasize that the
primary reason behind the disparity is the difference in socio-
economic factors. From a more medical standpoint, emphasis
can be placed on removing the barriers to care at higher qual-
ity hospitals. The authors highlight a study where more than
40 % of African-American Medicare patients hospitalized in
2004 were admitted to just 5 % of the hospitals in the country.
Quality improvement efforts at those hospitals which lag the
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farthest behind standard of care could yield large gains with
relatively concentrated efforts.

Pollock reviewed outcomes at a single center looking for
the effects of gender and racial outcomes on isolated CABG
performed for 8154 consecutive patients at Baylor University
Medical Center [70]. While this study echoed those which
previously had shown an increased mortality in female pa-
tients compared to males, there was no significant difference
in operative mortality between white, African-American, and
Hispanic patients. The parity between races in this study could
be explained by all subjects being treated at the same high-
volume, high-quality center. This study was hindered by a
somewhat smaller sample size compared to previous studies.
Additionally, only 7.3 % of patients in this study were classi-
fied as Hispanic, far below the average in Texas.

Platelet Aggregation

Genetic differences along racial lines have been used to inves-
tigate questions of whether differences in platelet function can
be responsible for disparity in CHD and stroke. Studies of
platelet function have found differences in response to pro-
and anti-aggregation signaling between races [71, 72]. With
the identification of different pathways between races, it is
important to consider generalizability while developing new
anti-platelet drugs [73]. As technology improves, it becomes
easier to perform larger studies in genomics using genome-
wide association studies (GWAS) [74]. A recent GWAS by
Qayyum identified novel loci which were associated with
agonist-mediation platelet aggregation in African-Americans
but not European Americans [75]. Similar studies will need to
be continued to assess the heritable aspects of platelet aggre-
gation and to examine their effect on large-scale treatment of
CHD across race and ethnic groups.

Using the cohort from the PLATO trial, there was no dif-
ference in bleeding events found in Asian subjects treated with
ticagrelor compared to clopidogrel when compared to the rest
of the study cohort [76]. The authors did note the relatively
small Asian cohort relative to the entire study population.
Citing the small percentage of black subjects included in the
PLATO trial, a pilot cross-over study with 34 subjects was
performed to examine the onset and degree of platelet inhibi-
tion in black subjects with stable coronary disease taking
ticagrelor compared to those already taking clopidogrel [77].
It was found that ticagrelor provided greater platelet inhibition
than clopidogrel and demonstrated pharmacokinetics similar
to previously reported studies. The authors emphasized the
importance of investigating new CHD treatments and
strengthening an evidence base in the black population. To
this end, reducing disparities (under-representation of
minorities) in clinical trials of CHD treatments and therapies
is an ongoing challenge.
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Future Directions

Much of the disparity which still exists with CHD in ethnic
minorities can be attributed to the persistent gaps in socioeco-
nomic status and health care system-level factors.
Compounding the disparity is the fact that ethnic and racial
minorities had made up 55 % of the uninsured population
prior to the passage of the Affordable Care Act [78]. These
gaps contribute to an increased level of cardiovascular risk
factors as well as decreased access to both primary care and
inadequate treatment options when disease develops. While
socioeconomic equality may be outside of the range of the
medical system, health care reforms have already increased
the number of patients with access to care. Since the imple-
mentation of the Affordable Care Act, the Department of
Health and Human Services estimates that the uninsured rate
for African-Americans has dropped by 9.2 % (2.3 million) and
by 12.3 % (4.2 million) in Hispanics [79].

On a smaller scale, there are coverage providers starting to
focus more on primary prevention in the area of CHD. Using
the University of Michigan employees as a study population,
Burke estimated the effectiveness of a hypothetical interven-
tion which focused on primary prevention [80]. They
questioned whether targeting interventions in risk factor im-
provement would have improved cost savings by targeting
minority employees or any employee at high risk for CHD.
It was found that even though these hypothetical interventions
would result in better cost savings across high-risk employees,
75 % of CHD events in African-American employees could
also be prevented due to the high prevalence of CHD risk
factors in the minority population.

Conclusions

Many of the largest CHD studies to date have been limited to
white or African-American cohorts. As the USA becomes
increasingly diverse with the rise of populations of Asian
and Latin American descent, more attention should be paid
to designing cohorts that reflect the general population.

CHD disparities exist for ethnic minorities in the USA.
These range from differences in CHD treatments and out-
comes to a lack of epidemiological studies involving minori-
ties. Efforts need to be made to expand the knowledge base
regarding CHD in the US Hispanic and Asian-American pop-
ulation. With the African-American population, there have
been numerous studies documenting disparities in CHD risk
factors, treatment, and outcomes. Many of these disparities
remain related to patient-level factors (medication adherence,
health literacy), health care system factors (access to care,
differential treatment, and referral patterns), and environmen-
tal factors (socioeconomic status). While it is important to
define each of these issues, more focus will need to fall on

effective means for primordial and secondary prevention
along with risk factor recognition and management.
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