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Abstract

Cardiovascular disease (CVD), including heart disease and stroke, is the leading cause of death
in the USA, regardless of self-determined race/ethnicity, and largely driven by cardiometa-
bolic risk (CMR) and cardiorenal metabolic syndrome (CRS). The primary drivers of increased
CMR include obesity, hypertension, insulin resistance, hyperglycemia, dyslipidemia, chronic
kidney disease as well as associated adverse behaviors of physical inactivity, smoking, and
unhealthy eating habits. Given the importance of CRS for public health, multiple stakeholders,
including the National Minority Quality Forum (the Forum), the American Association of Clin-
ical Endocrinologists (AACE), the American College of Cardiology (ACC), and the Association
of Black Cardiologists (ABC), have developed this review to inform clinicians and other health
professionals of the unique aspects of CMR in racial/ethnic minorities and of potential means
to improve CMR factor control, to reduce CRS and CVD in diverse populations, and to provide
more effective, coordinated care. This paper highlights CRS and CMR as sources of significant
morbidity and mortality (particularly in racial/ethnic minorities), associated health-care costs,
and an evolving index tool for cardiometabolic disease to determine geographical and envi-
ronmental factors. Finally, this work provides a few examples of interventions potentially suc-
cessful at reducing disparities in cardiometabolic health. © 2013 S. Karger AG, Basel
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Fig. 1. Multiple risk factors significantly contribute to CVD morbidity and mortality, including the constella-
tion of risk factors termed CMR. LDL = Low-density lipoprotein; HDL = high-density lipoprotein; ApoB = apo-
lipoprotein B; T = elevated; | = reduced. Reproduced with permission from the ACC [2].

Cardiometabolic Risk and Health Care Burden

Cardiovascular disease (CVD), including heart disease and stroke, is the leading cause of
death in the United States, regardless of self-determined race/ethnicity [1]. Furthermore,
multiple risk factors significantly contribute to CVD morbidity and mortality, including the
constellation of risk factors termed cardiometabolic risk (CMR) [2] (fig. 1). CMR refers to
interrelated traditional risk factors for metabolic syndrome (MetS) such as dyslipidemia,
hypertension, obesity, insulin resistance, and hyperglycemia as well as behavioral factors
such as physical inactivity, smoking, and unhealthy eating patterns [2]. Family history, age,
sex, and race/ethnicity also contribute to CMR. More recently, the concept of CMR has been
expanded to the cardiorenal metabolic syndrome (CRS) also including microalbuminuria and
reduced renal function [3]. This improved category is especially relevant to understanding
and approaching the disparities in chronic kidney disease and end-stage renal disease in US
racial/ethnic minorities.

Importantly, obesity has served as the primary driver of the dramatic rise in CRS and
CMR during the past 20 years. More than one third of the adults (35.7%) and approximately
17% (12.5 million) of the youth are obese [4, 5], and diabetes mellitus (DM) tripled in adults
between 1980 and 2010, from 5.5 million to 20.7 million [6]. These trends, and enlarging
numbers of individuals with CMR, represent a significant health-care burden. Furthermore,
while significant improvements in coronary heart disease (CHD) and CVD risk continued
from 1999 to 2010, especially for Whites, the mean predicted risk for CHD and CVD increased
among African Americans. The lack of significant improvements in mean blood pressure (BP)
and total cholesterol coupled with strong increases in prevalent DM among African Amer-
icans largely account for the observed racial differences [7].

By 2012, US health care spending was estimated at USD 2.8 trillion or about 18% of the
total goods and services spending [8]. Direct obesity costs are astounding - approximately
USD 147 billion in 2008 [9] - and the estimated total economic cost of diagnosed DM in 2012
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was USD 245 billion, a 41% increase from the previous estimate of USD 174 billion [10].
Overall, the total cardiovascular costs in the year 2010 were approximately USD 444 billion
[1], largely attributable to CMR treatment.

Although US life expectancy and health care improved dramatically over the last century,
these benefits have not occurred equitably, largely due to disparities in CRS and CVD mortality.
Although having become smaller since 2003, the black-white life expectancy gap remains
large, reflecting social inequities and adverse life experiences [11]. Eliminating racial/ethnic
disparities would prevent approximately 1 million hospitalizations and save USD 6.7 billion
yearly. Preventable hospitalizations for Blacks for all conditions occur at twice the rate of
Whites, with approximately 430,000 yearly excess hospitalizations that waste USD 3.4 billion.
For Hispanics, approximately 110,000 excess hospitalizations yearly waste USD 900 million
[12].

Defining the Need for Identification of Racial/Ethnic Disparities in
Cardiometabolic Health

The National Health and Nutrition Examination Survey (NHANES) age-adjusted MetS
prevalence is 35.1% in men and 32.6% in women [1]. However, MetS prevalence among
racial/ethnic groups varies, and the burden of CVD, chronic kidney disease, and DM dispro-
portionately affects African Americans, Hispanics, American Indians/Alaskan Natives, and
perhaps other minorities such as Americans of Asian Indian (South Asian), East Asian and
Middle Eastern descent [13-15]. Therefore, especially in minorities, the need to identify CRS
and associated CV morbidity, mortality, and all-cause mortality remains of critical impor-
tance.

Unique Racial/Ethnic Aspects of CMR and Associated CVD

National disease data are limited in describing the unique and diverse tapestry of contem-
porary America. Critically missing is a national, coordinated surveillance system to integrate
current and emerging data, including understudied minorities [16]. Since the early 1960s,
NHANES has provided the most robust data to assess the health and nutritional status of
adults and children [17]. However, in order to produce reliable statistics, NHANES over-
samples African Americans and Hispanics (mainly Mexican Americans), thereby including
limited data from other growing subpopulations.

Nevertheless, MetS varies among subpopulations [15, 18]. Among men, 37% of the non-
Hispanic Whites meet the National Cholesterol Education Program (NCEP) Adult Treatment
Panel (ATP) III MetS criteria, compared to 33% of the Mexican Americans and 25% of the
non-Hispanic Blacks [19, 20]. For Mexican American women, the prevalence of MetS is 40.6%,
compared to 38.8% in non-Hispanic black and 31.5% in non-Hispanic white women.

Additionally, the national prevalence of type 2 DM in adults was 7.1% in non-Hispanic
Whites, 8.4% in Asian Americans, 11.8% in Hispanics, and 12.6% in non-Hispanic Blacks
between 2007 and 2009. Among Hispanics, the rates were 7.6% for Cubans and Central and
South Americans, 13.3% for Mexican Americans, and 13.8% for Puerto Ricans [21]. Despite
higher hemoglobin Alclevels in Blacks than in Whites at any given glycemic level, retinopathy
prevalence in Blacks increases at alower hemoglobin Alclevel [22]. The unexpectedly lower
MetS rates in Blacks, especially in men, are a conundrum and contradict their higher DM,
hypertension, obesity (in women), CHD and stroke mortality, and premature CVD rates.
Possible explanations for the lower MetS rates in Blacks include lower triglycerides and
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Table 1. CRS, CMR and CVD: the African American paradox

Higher CVD mortality rates, contributing significantly to reduced longevity

Higher proportion of black women and men (45-74 years) have premature CHD
Higher overweight/obesity rates (women)

Sedentary lifestyle

Relatively less MetS (especially men)

Earlier onset, more severe, and poorly controlled hypertension

Less prevalent hypertriglyceridemia, low high-density lipoprotein C levels, or both
Higher type 2 DM rates and associated complications

High chronic kidney disease/end-stage renal disease prevalence

higher high-density lipoprotein C levels [23]. This MetS paradox in Blacks, despite high CVD
morbidity and mortality, is one of the primary reasons for the expanded terms CMR and CRS
(table 1) [3, 24].

On the other hand, studies have documented that Hispanics in the USA may experience
an aggregate CVD risk and a mortality rate similar to or lower than that experienced by their
white counterparts. This epidemiological phenomenon of better than expected outcomes in
CVD mortality among Hispanics, despite lower levels of socioeconomic metrics such as
education and income and often higher levels of overall risk factors, has been coined the
Hispanic paradox. For example, Mexican Americans demonstrate lower hypertension rates
as compared to non-Hispanic Whites and Blacks, despite highly prevalent DM and obesity as
well as less awareness, access to treatment, and adequate BP control [25]. Therefore, there is
an inherent inaccuracy in determining CVD risk across racial/ethnic populations by using the
conventional ATP III MetS definition, with somewhat arbitrary cutoff points, which may be
different for diverse population subgroups.

Recent findings from the Hispanic Community Health Study/Study of Latinos (HCHS/
SOL) indicate that previous Hispanic CVD prevalence data, primarily from Mexican Amer-
icans, may underestimate the CVD risk burden and heterogeneity among US Hispanics/
Latinos [25]. For instance, foreign-born Hispanics with lower levels of acculturation may
demonstrate less CVD despite a lower income and education [26]. In the HCHS/SOL, adverse
CVDrisk factors were more prevalent in participants of Puerto Rican descent, in subjects with
a lower socioeconomic status, and in those reporting greater acculturation. Gender-matched
hypertension prevalence was highest among Dominican men and Puerto Rican women;
obesity was highest among Puerto Rican men and women. The prevalence of CMR factors in
both sexes was highest among Puerto Ricans and lowest among South Americans. Overall,
CVD was more prevalent in second- or third-generation immigrants who prefer English as
their primary language and in those with longer lengths of residency in the USA [25]. These
findings highlightthe importance of considering the heterogeneity of CVD riskamong Hispanic
populations by country of origin and other metrics of acculturation.

Significant heterogeneity in Asian subpopulations warrants group disaggregation, partic-
ularly for studying CMR factors and associated CVD. Data from 94,423 Asians (Asian Indians,
Chinese, Filipinos, Japanese, Korean, and Vietnamese) show considerable variation in CVD
prevalence; CVD is highest among Asian Indians and Filipinos [27] and lowest for Chinese
participants. Despite a lower BMI and a different definition of overweight/obesity than that
conventionally used in Whites, Asian Americans may have higher MetS rates [28]. US Fili-
pinos, the largest Southeast Asian and second largest Asian American subpopulation after
Chinese Americans, have a higher prevalence of type 2 DM than Caucasians, and Filipino
American women have high rates of central obesity [29].
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Asian Indians, including younger individuals, have a high CHD mortality [30] and may
have less favorable lipid, glucose, insulin, and C-reactive protein profiles as compared to
Europeans despite having the same BMI, which is primarily due to greater visceral adiposity
[31]. A cross-sectional study of 150 Asian Indian Americans (aged 45-79 years) demon-
strated that 37% had prediabetes and 29% had DM. Interestingly, prediabetes and DM have
been associated with stronger traditional Indian cultural beliefs - in part due to traditional
diets rich in carbohydrates [32].

There maybeahigher prevalence of DM in Middle Eastern or Arab Americans as compared
to European Americans. DM affects about 18% of the Arab Americans aged 20-75 years in
southeastern Michigan, with about half of them being unaware of their disease and not under-
going treatment [33]. Furthermore, obesity prevalence is 34% (with 26% MetS prevalence),
and low high-density lipoprotein C is the most common criterion [34].

Classification of Race/Ethnicity and CMR: Limitations in Utility and Pitfalls

Race, a crude proxy for any disease, is a social construct and not a scientific category.
Ethnicity, federally defined as the binary ‘Hispanic/Latino’ or ‘not Hispanic/Latino’, is also
inexact. Race/ethnicity categories, including multiracial identity, were proposed to assess
various health-related data, including surveillance and research. However, race categories
are arbitrary, as White can reflect origins in Europe, the Middle East, or North Africa, and
Asian can reflect origins ranging from India to Japan.

Moreover, there are greater genetic differences within than between certain racial/
ethnic groups and genetic variations within all populations [35-37]. Hence, CRS and CMR
with associated obesity are due to a complex interplay of behavioral, genetic, environmental,
and social factors. Racial/ethnic differences in disease prevalence and responses to medical
products may be only partially attributable to intrinsic factors (e.g., genetics, metabolism, and
elimination) and include extrinsic factors (e.g., diet, environmental exposure, and sociocul-
tural issues) or their interactions. Therefore, social determinants of health may be particu-
larly important contributors to CRS and CMR disparities [38]. For example, inadequate
community level, healthy food sources, or safe environments for physical activity may
contribute to disproportionate obesity levels among minorities.

The Framingham Risk Score is the most widely employed tool to estimate CVD risk, incor-
porating age, sex, total cholesterol, high-density lipoprotein cholesterol, BP, and cigarette
smoking [39, 40]. Overall, the Framingham Risk Score calculator can determine a patient’s
10-year absolute risk of CHD but may have some limitations and perhaps underestimate the
riskin diverse populations [41-43]. The strength of associations between individual CVD risk
factors differs significantly by race/ethnicity, with a greater risk for CVD mortality at younger
ages in some minority individuals, suggesting that CVD risk prediction models should be vali-
dated in increasingly diverse, contemporary cohorts [43].

Reducing Health Disparities in Cardiometabolic Health
While a comprehensive review of interventions to address and overcome CMR dispar-

ities is beyond this review’s scope, several potentially beneficial approaches are highlighted
herein.
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Mot Reported to NMQF
N 2.25% or Less
I 2.26% - 3.35%
B 3.36% - 5.04%
W 5.05% - 6.74%
6.75% - 8.44%
B8.45% - 10.14%
I 10.15% - 11.84%
I 11.85% - 14.00%
I 14.01% or Greater

Source: US Diabetes Index, Nati inority Quality Forum

Fig. 2. The figure indicates geographic variation in the overall prevalence of diabetes (BRFSS, 2011). Repro-
duced with permission from the Forum; National Health Index [44].

The National Minority Quality Forum’s (the Forum) Disease-Based Index and

Cardiometabolic Index

The National Health Index, built by the Forum, is a comprehensive database of patient
records allowing users to map chronic diseases by prevalence, cost, outcomes, comorbidities,
socioeconomic status, prescription drug use, etc. for any zip code, state, and congressional
and state legislative districts. This enables users to identify unmet needs, including undiag-
nosed and uncontrolled populations, and to forecast trends. The recent 2013 index [44]
provides a repository of zip code level data to compare, contrast, and define multiple vari-
ables related to CRS, CMR, MetS, and associated diseases by race/ethnicity, age, and gender
(fig. 2). Nevertheless, the specificity of translating geocoding to the individual level remains
a concern potentially limiting the widespread use of geocoding.

The Need for Interdisciplinary Approaches

This review is an interdisciplinary collaboration to improve CMR factor control in diverse
and high-risk populations and provide more effective, coordinated care for established
cardiometabolic disease [45]. The multiple associations and organizations herein seek to
identify communities in which acute events from CRS and CMR factors as well as disease are
higher than national average. Moreover, they aim at providing clinical profiles of typical
cardiometabolic patients with acute events in high-risk communities to contrast them with
patients in low-risk communities. This review and subsequent collaborations will ensure
recommendations to prevent progression by raising public and provider awareness, devel-
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oping research opportunities, supporting national or local quality improvement, investi-
gating and advancing health policy as well as addressing and reducing barriers confronting
minorities and at-risk patients. The overall goal is to reduce acute events (inpatient admis-
sions, emergency department visits, and deaths) associated with CRS and CVD, particularly
among minority and at-risk populations.

Advances in Patient-Centered Care: Self-Management of Cardiometabolic Health

To address patient communication, education, and engagement, the ACC initiated the
CardioSmart website [46] in March 2008, which provides comprehensive and authoritative
information as well as interactive management and compliance tools for heart disease
patients and their families, including racial/ethnic minorities and focusing on patient-
centered care. For example, the web-based Diabetes Education Center contains culturally and
linguistically appropriate modules, including novel tools such as text messaging for medi-
cation and dietary adherence reminders.

Another innovative program is e-HealthyStrides® [47], managed by the Morehouse
School of Medicine and designed to improve DM self-management via an integrated system
that empowers and engages patients, their social network, health coach, and care team. After
12 weeks of intervention, 260 African Americans had a significantly improved BP, physical
activity, and overall blood glucose level. Similarly, the Latino Diabetes Initiative at Joslin
Diabetes Center, affiliated with Harvard Medical School, comprehensively includes patient
care and education, research, outreach, and professional education to tackle the enormous
challenges of DM and CVD [48].

Importantly, the use of electronic medical records can be leveraged to reduce disparities
[49]. By recording race/ethnicity and language preference, health systems can better track
efforts at reducing disparities and monitor preventive service utilization data to identify gaps
for minority patients and develop targeted interventions. Increasingly, other programs and/
or tools are being developed to address CRS and CMR in racial/ethnic populations at local,
regional, and national levels.

Therapeutic Lifestyle Modifications

Importantly, obesity is a primary driver of the CRS and CMR epidemic. Therefore, compre-
hensive, therapeutic lifestyle modification through physical activity and weight loss promotion
is the cornerstone of any prevention program aimed at reducing CRS and CMR. Nationally,
physical activity remains suboptimal, with approximately 60% of all adults not engaging in the
physical activity recommended and 25% not engaging in physical activity at all. Fourteen percent
of the youth report no recent physical activity [50]. Given the rising rates of pediatric obesity and
CMR, future studies should focus on the youth from diverse racial/ethnic and socioeconomic
backgrounds. The diverse Diabetes Prevention Program, comprising 3,234 adults with impaired
glucose tolerance, demonstrated that intensive lifestyle modification reduced progression to
type 2 DM by 58%, with a positive impact on multiple CV risk factors (p < 0.001) [51].

Comprehensive CMR and Diabetes Management: Unmet Clinical Needs

All CRS patients should receive a comprehensive treatment program tailored to their
unique medical history, behaviors and risk factors, ethno-cultural background, and envi-
ronment. For subjects with prediabetes, including MetS, type 2 DM can be prevented or
delayed by lifestyle modification. Regular glycemic status monitoring is recommended: at
least one annual fasting plasma glucose and/or an oral glucose tolerance test [52], with
extensive dietary counseling and increased physical activity. Minority populations, often with
multiple risk factors, need more widespread screening and primary prevention (table 2).
Healthy lifestyle habits should start as early as possible in life, involving the whole family [53].
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Table 2. Prediabetes risk factors indicating screening [42]

Family history of DM

CVD

Overweight or obesity

Sedentary lifestyle

Non-white ancestry

Prior impaired glucose tolerance, impaired fasting glucose, and/or MetS
Hypertension

Increased levels of triglycerides, low high-density lipoprotein C, or both
Gestational DM history

Delivery of babies weighing >4 kg (9 1b)

Polycystic ovary syndrome

Antipsychotic therapy (schizophrenia and/or severe bipolar disease)

Reproduced with permission from the American Association of Clinical Endocrinologists [52].

Multiple federal agencies and a broad range of private-sector partners support the ‘Million
Hearts’ (MH) initiative to prevent heart attacks and strokes and reduce disparities by imple-
menting proven, effective, and inexpensive interventions [54]. The National Forum for Heart
Disease and Stroke Prevention, a coalition of over 65 organizations, spearheads multisector
action to support the MH initiative and build the collective voice for CVD prevention [55].

The Affordable Care Act (ACA) may increase the access to insurance and utilization of
healthy lifestyles by creating new incentives, enlarging existing employer wellness programs,
supporting fitness center memberships, and rewarding health education or health risk
assessment. As many as 129 million (approx. 50%) non-elderly Americans have some preex-
isting health condition, including DM or CVD, affecting their insurability, renewal, or treatment
[56].

Conclusions

Recent dramatic improvements in life expectancy and health care have not occurred
equitably, and disparities in quality care, morbidity, and mortality between Whites and
certainracial/ethnicminorities, including the white-black mortality gap, persist. Furthermore,
CRS and CMR account for substantial CVD and health care costs; starting in early childhood,
gene-environment interactions disparately influence obesity and associated CMR. The costs
of CVD and CRS disparities are tremendous and must be addressed through culturally appro-
priate lifestyle modification, therapeutic programs, and public health initiatives. This review
promotes an interdisciplinary collaboration to improve CRS and CMR factor identification
and control in diverse populations as well as strategies to provide effective, coordinated care.
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