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The issue of health care disparities is an issue of considerable im-
portance in the United States [1]. There are clear disparities in lon-
gevity, favoring Americans of European ancestry over African
Americans and Hispanics [2]. Compared to whites, blacks have
higher incidences of hypertension, diabetes, and perinatal mortal-
ity, and worse prenatal care [3,4]. The most salient and, probably,
most important reason for these disparities lies in socioeconomic
factors favoring the most advantaged groups in our society [5]. Liv-
ing in poorer neighborhoods, with less access to healthy food, more
environmental exposure to pollutants, and poorer educational op-
portunities may contribute to these disparities. In addition, there
may be some contribution of genetic predisposition to certain con-
ditions such as hypertension [6]. In addition, there are problems
with the health care system as a whole [7]. Based on long experi-
ence, disadvantaged communities may, with good reason, distrust
the health care system to provide appropriate care [8]. There are
also problems of access, with disadvantaged communities suffering
more from inadequate insurance, transportation, and institutional
resources to receive medical care [9]. Patients from disadvantaged
communities may present later in the course of critical medical con-
ditions such as acute myocardial infarction (MI), leading to worse
outcomes [10].

Within the medical care system, there may still be disparities in
outcome for specific cardiovascular diagnoses and procedures. For
instance, survival after acute MI and coronary artery bypass surgery
does, while percutaneous coronary intervention (PCI) does not,
clearly vary by racial group over follow-up of several months
[2,11-13]. The relationship of ethnic group to severity of coronary ar-
tery disease was assessed in this issue of the journal by Elbadawi et al.
[14] The investigators studied the relationship of racial group to
SYNTAX score [15], as a measure of severity of anatomic extent of cor-
onary artery disease, in 260 patients who presented with ST-elevation
myocardial infarction (STEMI). The study group was composed of 201
(77.3%) whites, 24 (9.2%) African Americans, 19 (7.3%) Hispanics, and
15 (5.8%) other. The mean SYNTAX score was 13.847.7, with no
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significant difference between the groups. The four groups were com-
pared on a number of other variables, and this comparison revealed
nominal p-values below 0.05 for several, suggesting lower age, more
frequent hypertension, and higher rate of prior stroke in African
Americans, as well as variation in MI location across the groups. The
only statistically significant corollate of higher SYXTAX score was the
presence of chronic kidney disease. Increased six-month mortality
was associated with higher SYNTAX score and increased door-to-
balloon time.

This study raised interesting questions about racial group and ana-
tomic extent of coronary artery disease. However, there are significant
limitations, of which the authors are well aware. The study is small in
scale and from a single institution. The numbers of patients in the
African American, Hispanic, and other groups are small. These issues
limit generalizability. The variation between groups for a number of co-
variates must also be considered hypothesis generating as there are
multiple comparisons, with the p-values apparently not corrected for
multiplicity [16]. The population is too small, and we expect the number
of outcome events to be too small to meaningfully look at whether spe-
cific racial groups were associated with increased mortality. The issue of
whether racial group is associated with higher mortality after STEMI
would be of particular interest, and if so, whether it is mediated by
SYNTAX score or other covariates such as those measured in this
study would require a much larger sample size.

The study varies somewhat from that of Gijsbert et al. [17], who
studied 1000 patients of European, Chinese, Malay, or South Asian ori-
gin undergoing PCI. These investigators found higher SYNTAX scores
in stable South Asian and Malay patients undergoing PCI than in
European whites, and Chinese and Malay STEMI patients had higher
SYNTAX scores than South Asians or European whites. Over a two-
year follow-up period, in the STEMI subgroup, the SYNTAX score pre-
dicted mortality (p<0.001, HR 2.5 per 10-point increase in score). Also,
mortality was higher in South Asian and Malay patients than in
European whites, (p=0.02, HR 7.2 and 5.8, respectively). The key
point in agreement is that SYNTAX score predicted mortality over the
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medium (months) to long (years) term. Another study to evaluate racial
differences in the extent of coronary disease was published by Jiang
et al. [18] These investigators studied 3021 Chinese and 3230
Australian patients who underwent coronary arteriography. The
Australians had more severe anatomic coronary disease than the
Chinese.

Stepping back from the catheterization laboratory, we can con-
sider the relationship between racial group and extent of athero-
sclerosis in relatively large, community-based, epidemiologic
cohorts using non-invasive approaches. Budoff et al. [19] evaluated
the presence of coronary calcium in 16,560 men and women re-
ferred for risk evaluation. Adjusted relative risk compared to whites
in men was 0.64 for African Americans, 0.88 in Hispanics, and 0.66 in
Asians, and in women, 1.58 for African Americans, 0.84 in Hispanics,
and 0.71 in Asians. Using data from 6814 patients in the Multi-Ethnic
Study of Atherosclerosis (MESA), Bild et al. [20] found that com-
pared to whites, the relative risk of having coronary calcium was
0.78 in African Americans, 0.85 in Hispanics, and 0.92 in Chinese.
Building upon this in the MESA study, Detrano et al. [21] found
that in 6722 patients with 162 cardiovascular events, that compared
to patients with no calcium, patients with scores of 101 to 300 had a
hazard ratio of 7.73 for future events and, for scores over 300, a haz-
ard ratio of 9.67. However, there was no major difference between
groups in the risk associated with the calcium score. In 1289 men
and women from the Dallas Heart Study, Jain et al. [22] found that
the presence of coronary calcium varied slightly in black and white
men (37% and 41%, respectively, p=0.036) and women (29% and
23%, respectively, p=0.021). However, the point estimates from
the Dallas Heart Study were at least directionally similar to those
of Budoff et al. In the South Bay Heart Watch study of extent of pro-
gression of coronary calcium in 1289 patients, Kawakubo et al. [23]
found that compared to whites, African Americans and Hispanics
had lower prevalence of coronary calcium and less progression. In
contrast, no differences were noted between whites and Asian/Pa-
cific Islanders. On balance, these studies do suggest lower preva-
lence of coronary atherosclerosis in African American and Hispanic
men than in white men. The results in women appear less certain.
However, all these studies, even the most rigorous at establishing a
valid, representative epidemiologic cohort, may suffer from selec-
tion bias. What does seem most likely, even if the data are limited,
is that atherosclerosis predicts events to a similar degree across ra-
cial groups.

The issues of racial, ethnic, and gender disparities in health care are
complex and vexing. While there may be some genetic variability in
risk factors, most disparities appear to be related to socioeconomic fac-
tors, with variations in risk factors, access, care, and outcomes. Preva-
lence of coronary disease varies less consistently. However, access to
care favors the wealthy. In addition, the outcome of cardiovascular dis-
ease, especially after acute MI, does vary by racial group. All of this rep-
resents a substantial problem for disadvantaged communities and
society in general. An equitable society requires equitable care and equi-
table outcomes for all.

References

[1] Valero-Elizondo ], Hong JC, Spatz ES, Salami JA, Desai NR, Rana JS, et al. Persistent so-
cioeconomic disparities in cardiovascular risk factors and health in the United States:
Medical Expenditure Panel Survey 2002-2013. Atherosclerosis 2018;269:301-5.

[2] Graham GN, Jones PG, Chan PS, Arnold SV, Krumholz HM, Spertus JA. Racial Dispar-
ities in Patient Characteristics and Survival After Acute Myocardial Infarction. JAMA
Netw Open 2018;1:e184240.

[3] Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway CW, Carson AP, et al.
Heart Disease and Stroke Statistics-2019 Update: A Report From the American
Heart Association. Circulation 2019;139:e56-528.

[4] Lorenz JM, Ananth CV, Polin RA, D'Alton ME. Infant mortality in the United States. ]
Perinatol 2016;36:797-801.

[5] Adler NE, Glymour MM, Fielding ]. Addressing Social Determinants of Health and
Health Inequalities. JAMA 2016;316:1641-2.

[6] Rayner BL, Spence ]JD. Hypertension in blacks: insights from Africa. ] Hypertens
2017;35:234-9.

[7] Ferrer RL. Social Determinants of Health. In: Daaleman TP, Helton MR, editors.
Chronic Illness Care. New York: Springer; 2018.

[8] Gamble VN. Under the shadow of Tuskegee: African Americans and health care. Am ]
Public Health 1997;87:1773-8.

[9] Andrulis DP. Access to care is the centerpiece in the elimination of socioeconomic
disparities in health. Ann Intern Med 1998;129:412-6.

[10] McGinn AP, Rosamond WD, Goff Jr DC, Taylor HA, Miles JS, Chambless L. Trends in
prehospital delay time and use of emergency medical services for acute myocardial in-
farction: experience in 4 US communities from 1987-2000. Am Heart ] 2005;150:
392-400.

[11] Minutello RM, Chou ET, Hong MK, Wong SC. Impact of race and ethnicity on
inhospital outcomes after percutaneous coronary intervention (report from the
2000-2001 New York State Angioplasty Registry). Am Heart ] 2006;151:164-7.

[12] Khambatta S, Seth M, Rosman HS, Share D, Aronow HD, Moscucci M, et al. The asso-
ciation between patient race, treatment, and outcomes of patients undergoing con-
temporary percutaneous coronary intervention: insights from the Blue Cross Blue
Shield of Michigan Cardiovascular Consortium (BMC2). Am Heart ] 2013;165:
893-901.e2.

[13] Hartz RS, Rao AV, Plomondon ME, Grover FL, Shroyer AL. Effects of race, with or
without gender, on operative mortality after coronary artery bypass grafting: a
study using The Society of Thoracic Surgeons National Database. Ann Thorac Surg
2001;71:512-20.

[14] Elbadawi A, Alotaki E, Vazquez C, Barssoum K, Roy S, Shahin HI, et al. Racial variation
in the complexity of coronary artery disease in patients with acute ST-segment ele-
vation myocardial infarction. Cardiovasc Revasc Med 2019;20:887-90.

[15] Sianos G, Morel MA, Kappetein AP, Morice MC, Colombo A, Dawkins K, et al. The
SYNTAX Score: an angiographic tool grading the complexity of coronary artery dis-
ease. Eurolntervention 2005;1:219-27.

[16] Bishop D. Rein in the four horsemen of irreproducibility. Nature 2019;568:435.

[17] Gijsberts CM, Seneviratna A, Hoefer IE, Agostoni P, Rittersma SZ, Pasterkamp G, et al.
Inter-Ethnic Differences in Quantified Coronary Artery Disease Severity and All-
Cause Mortality among Dutch and Singaporean Percutaneous Coronary Intervention
Patients. PLoS One 2015;10:e0131977.

[18] Jiang SS, Lv L, Juergens CP, Chen SL, Xu D], Huang ZY. Racial differences in coronary
artery lesions: a comparison of coronary artery lesions between mainland Chinese
and Australian patients. Angiology 2008;59:442-7.

[19] Budoff MJ, Nasir K, Mao S, Tseng PH, Chau A, Liu ST, et al. Ethnic differences of the
presence and severity of coronary atherosclerosis. Atherosclerosis 2006;187:343-50.

[20] Bild DE, Detrano R, Peterson D, Guerci A, Liu K, Shahar E, et al. Ethnic differences in
coronary calcification: the Multi-Ethnic Study of Atherosclerosis (MESA). Circulation
2005;111:1313-20.

[21] Detrano R, Guerci AD, Carr JJ, Bild DE, Burke G, Folsom AR, et al. Coronary calcium as
a predictor of coronary events in four racial or ethnic groups. N Engl ] Med 2008;
358:1336-45.

[22] Jain T, Peshock R, McGuire DK, Willett D, Yu Z, Vega GL, et al. African Americans and
Caucasians have a similar prevalence of coronary calcium in the Dallas Heart Study. ]
Am Coll Cardiol 2004;44:1011-7.

[23] Kawakubo M, LaBree L, Xiang M, Doherty TM, Wong ND, Azen S, et al. Race-ethnic
differences in the extent, prevalence, and progression of coronary calcium. Ethn
Dis 2005;15:198-204.


http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0005
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0005
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0005
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0010
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0010
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0010
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0015
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0015
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0015
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0020
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0020
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0025
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0025
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0030
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0030
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0035
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0035
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0040
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0040
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0045
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0045
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0050
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0050
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0050
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0050
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0055
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0055
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0055
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0060
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0060
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0060
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0060
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0060
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0065
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0065
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0065
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0065
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0070
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0070
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0070
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0075
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0075
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0075
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0080
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0085
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0085
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0085
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0085
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0090
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0090
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0090
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0095
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0095
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0100
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0100
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0100
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0105
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0105
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0105
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0110
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0110
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0110
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0115
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0115
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0115

	Addressing Health Care Disparities
	References


