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Epidemiology and Burden of Cardiovascular Disease

LAURENCE O. WATKINS, M.D., M.PH., FACC
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Summary: Coronary heart disease (CHD) is the leading
causeof deathintheUnited States. Therateof CHD and CHD
death varies across racia groups, with higher rates among
black men and women than among white men and women.
Thedevelopment of CHD ispromoted by major CHD risk fac-
tors—dydipidemia, hypertension, and smoking. These risk
factors are independently associated with CHD risk and are
common among adultsin the United States. Diabetesmellitus
isalso asignificant contributor to CHD risk and is associated
with risk of a CHD event equivalent to that conferred by the
presenceof prior CHD. Metabolic syndrome, arelated condi-
tion, also confersahigh risk for CHD aswell asfor thedevel-
opment of type 2 diabetes. Diabetes and metabolic syndrome
arecharacterized by the presence of central obesity andinsulin
resistance, which result in dydipidemia, hypertension, and car-
diovascular derangements that promote CHD. Diabetes and
metabolic syndrome illustrate the significance of risk factor
clustering, which contributesto CHD risk through the additive
effect of each risk factor. Diabetes, metabolic syndrome, and
risk factor clustering in general arebecoming more prevalent,
whichillugtratestheneed for better CHD prevention strategies
aimed a risk factor control. The pathol ogic processassoci ated
with risk factor clustering also contributesto the higher CHD
burden among black men and women, who have a higher
prevalence of risk factor clustering and type 2 diabetes. Fur-
thermore, despite having a higher CHD risk, black men and
women arelesslikely to receive adequate trestment or control
of risk factors, including dydipidemiaor hypertension. Elimin-
ating disparities among population groups will thus require
aggressiveeffortsfocused onrisk assessment, guiddineadher-
ence, and risk factor contral in populationsin need.
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Introduction

Cardiovascular diseasesaretheleading causeof degthinthe
United States. In 2001, diseases of the heart accounted for
29.0% of total deathsand cerebrovascular diseasefor an addi-
tional 6.8% (total 35.8% cardiovascular deaths), compared
with 22.9% of deaths attributed to malignant neoplasms.!
Age-adjusted desth ratesfor blacks exceeded thosefor whites
for both diseases of the heart and cerebrovascular diseases,
with black-whiteratiosof 1.3 and 1.4, respectively. Total car-
diovascular diseases accounted for 30.8% of deathsin black
men, and 36.5% in black women.2

In 2001, the age-adjusted death rates for coronary heart
disease (CHD) of black men and women exceeded those of
white men and women (262.0 vs. 228.4, and 176.7 vs. 137.4,
respectively, per 100,000).2 3 Though CHD mortality has de-
clinedinall race-sex groupssince 1968, therate of declinehas
dowed in blacks, especialy black women, in recent years#
Attaining the goal proposed by the U.S. Surgeon General of
eliminating health care disparities between popul ation groups
by 2010° wil require morevigorous preventive efforts.

Risk Factorsfor Coronary Heart Disease

Therisk of CHD can be predicted on the basis of acongtel-
lation of risk factors, of which three have cometo be regarded
asmajor risk factors: dydlipidemia(or e evated blood choles-
terol), hypertension, and cigarette smoking.6 Diabetesmellitus
hascometo berecognized asasignificant contributor toriskin
many populations.” The constell ation of risk factors subsumed
under thetitle* metabolic syndrome” frequently precedesdia-
betes, andinsulin resistance, acardinal feature of the metabol -
ic syndrome, providesaconceptual framework for investigat-
ing and understanding how risk factor clustering contributesto
CHDrisk8°

Dydipidemiaand Elevated Blood Cholesterol

The risk of CHD mortdlity conferred by cholesterol is
continuous and graded, and rises more steeply at levels
>200 mg/dl than at lower levels. The range 200-239 mg/d|
has been designated borderline high risk, and levels =240
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mg/dl ashighrisk. About 18 million men (16.7%) and 24 mil-
lion women (18.7%) in the United States have such levels.
Borderlinehigh levelsare detected in 33% of men and 32.4%
of women.8

The risk of CHD is most clearly related to levels of
low-density lipoprotein cholesterol (LDL-C). Inthe Athero-
sclerosis Risk in Communities (ARIC) study, LDL-C was
similarly predictiveof CHD eventsinal race-gender groups.10
Low-density lipoprotein cholesterol level sregarded asoptimal
(<100 mg/dl) are present in only 26% of the U.S. adult popu-
lation (Fig. 1). Levels>130 mg/dl are observedin 43% of the
population, with age-adjusted rates of 49.6 and 43.7% for
white men and women, respectively, and 46.3 and 41.6% for
black men and women, respectively.®

There is an inverse relationship between CHD incidence
and high-density lipoprotein cholesterol (HDL-C) in epidemi-
ologic studies, most recently inthe ARIC study, which showed
asmilar though dightly lessprotectiveeffect of HDL inblacks
thaninwhite persons.1° Clinical trialsusing statin drugs have
generally demongtrated reductioninratesof CHD eventsasso-
ciated with LDL-C reduction.® In the Antihypertensive and
Lipid-Lowering Treatment to Prevent Heart Attack Trid
(ALLHAT), agtatigticaly significant (27%) reductionin CHD
event rateswas observed in black study participants compared
with those subjected to usua carein the community.1! Inthis
study, it was evident that black patientswith hypertenson and
elevated LDL-Clevelswerelesslikey to betrested with lipid-
lowering drugsthan werewhitepatients. Earlier sudieshad re-
vedled that black adultsof all agesarelesslikely to havetheir
blood cholesterol checked than arewhiteadultsand had shown
disparitiesintreatment ratesbetween black and white adults.12

Hypertension

Hypertension, defined as systolic blood pressure =140
mmHg, or diastolic blood pressure=90 mmHg, or taking anti-
hypertensive medications, is present in one of four U.S.
adults.13 14 The age-adjusted prevalenceissignificantly high-

er in black than in white men aged 20-74 years (36.7 vs.
25.2%, respectively), and the disparity iseven grester inblack
women (36.6 vs. 20.5%). Black Americansdevel op hyperten-
sonearlierinlifeand haveahigher prevaence of more severe
(classlll) hypertension.* Among them, thosewiththe highest
pressures are more likely to be middle-aged, less educated,
overweight, and less active, and to have diabetes. Datafrom
the ARIC study confirmed that hypertension isastrong pre-
dictor of CHD incidenceinal race-gender groups, moresoin
black than in white subjects.20

Hypertens on awareness, treatment, and control rates have
improved over thelast 25 years, andinthe Nationa Hedthand
Nutritional Examination Survey (NHANES) 1999-2000 they
were 70, 59, and 34%, respectively.1> Control rates remain
lower in black than in white adultsin NHANES 19992000
(24 vs. 32%, respectively), despite higher treatment rates (57
vs. 53%, respectively). Evidence from different sources sug-
gests that both physician nonadherence to recommended
guidelines!® and patient noncompliance are contributory.”

Hypertension appears to contribute to cardiovascular dis-
ease mortdity in African Americans, both by accelerating the
development of coronary atherosclerosis and by inducing
more severe |eft ventricular hypertrophy. The interaction of
these two pathologiesisthelikely cause of the higher sudden
death ratesinyoung, black adults.18

Diabetes

Diabetes has been accorded the status of a coronary risk-
equivalent in the National Cholesterol Education Program
(NCEP) Adult Trestment Panel (ATP) I11 report.6 Compelling
evidencefor thisconclusionisprovided by the Finnish East-
West Study, in which the 7-year incidence of myocardia in-
farction was virtudly identical in diabetic subjects without
myocardid infarction a basdline, and nondiabetic subjects
with prior myocardial infarction (18.8 vs. 20.2%, respective-
ly).19 Other data, from the Multiple Risk Factor Intervention
Trid (MRFIT) screenee follow-up, demongtrated a 3- to 4-
fold increased risk of cardiovascular death in men with com-
pared with thosewithout diabetes, 20 with the greatest popula-
tionimpact a the highest cholesterol levelsor in the presence
of multiplerisk factors.

The prevalence of diabetes has been increasing in the
United States in the last half century. Data from NHANES
19992000 and NHANESI 1 (1988-1994) indicatethat anes-
timated 29 million (14.4%) of personsaged =20 yearshad -
ther diagnosed diabetes, undiagnosed diabetes, or impaired
fasting glucose; 29% of diabetes cases were undiagnosed.?
The unadjusted preval ence of diagnosed and undiagnosed di-
abetes in NHANES 1999-2000 was 8.3% (an estimated
16.7 million persons). The age-adjusted prevalence of dia-
betes, diaghosed and undiagnosed, washigher in black thanin
whitepersons(14.9vs. 7.4%).21. 2

The NHANES 1999-2000 detected poor control of risk
factors for cardiovascular disease among adults with diag-
nosed diabetes.23 Only 35.8% of participantsachieved thetar-
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get systolic blood pressure (SBP; <130 mmHg), and diastolic
blood pressure (DBP; <80 mmHg) levels. More than half
(51.8%) had cholesterol levels =200 mg/dl. The mean body
mass index (BMI) of adults with diagnosed diabetes hasin-
creasedinthe decade between NHANESI 1 (1988-1994) and
NHANES 1999-2000, as hasthe prevalence of obesity (BMI
>30), now 54.6% compared with 41.6%. Thesefindings are
confirmed in smaller studiesin other settings, which reved a
greater likelihood of poor diabetic control and poor blood
pressure control in African American than in white patients,2*
and ahigher prevalence of obesity and poor glycemic control
inyoung adult, urban African Americans.®

M etabolic Syndrome

The NCEP ATP 1118 recommended a definition of the
metabolic syndrome, whichisidentified asaclustering of car-
diovascular risk factors that include central obesity, €levated
blood pressure, glucoseintolerance, hypertriglyceridemia, and
low HDL-C 89 The syndrome hasbeen linked to elevated in-
sulinlevelsand resistanceto the peripherd effectsof insulint®
and is sometimes referred to as the insulin resistance syn-
drome. Insulin resistance has been linked to many of the fea-
turesof thesyndrome.

Theprevalence of themetabolic syndromeis24.0%inmen
and 23.8%inwomenintheU.S. adult population aged 20-74
years.? Cross-sectional increasesin prevalence are observed
in both men and women, with the highest prevalencein indi-
vidualsaged 60-69 years (43.5% for men and 42% for wom-
en). Theprevalencein white men (25%) exceedsthat in black
men (16%), but the preval encein black women (26%) exceeds
that inwhitewomen (23%).

The high prevalence of the metabolic syndromeis driven
by the increasing prevalence of obesity in the U.S.
population.?”- 2 The age-adjusted prevalence of obesity
(BMI =30 kg/m?) in U.S. adults aged 20-74 in NHANES
19992000 was similar in white and black men, 27.3 and
28.1%, respectively, but much higher in black than in white
women, 49.7 versus 30.1%, respectively. In ARIC, theinci-
dence of diabetes mellitus type 2 was 2.4-fold higher in
African-American women than in whitewomen, amost half
of that risk being conferred by adiposity.2®

The metabolic syndrome confers a high risk for eventual
development of diabetes mellitus.% The metabolic syndrome
is associated on a cross-sectional basis with a higher preva-
lence of CHD.3! In andlysesthat employ avariety of metabol-
ic characterigtics, such asfasting glucose levels, postprandia
glucoseleves, fasting insulin levels, and anumber of compo-
nents of the metabolic syndrome, the metabolic syndromeis
associated with an increased risk of cardiovascular disease
mortality, CHD incidence, and CHD mortality.32 33

Risk Factor Clustering

The metabolic syndrome al so appearsto underliethe clus-
tering of risk factors(the occurrence of morethan onerisk fac-

tor in individuals). Data from the Behavioral Risk Factor
Surveillance System (BRFSS) indicatethat the percentages of
U.S. adults reporting one or more risk factors (high blood
cholesteral, high blood pressure, diabetes, cigarette smoking,
obesity) increased from 58.2%in 1991 to 64% in 2001, with
the greatest relative increases observed for obesity and dia-
betes (64.7 and 46.5%, respectively).3* In the 2001 data, re-
ports of one or more risk factors were more likely in black
adults (71.2%) than white adults (63.5%). The datafrom the
1999 survey® reved that the age-adjusted preva enceof two or
morerisk factorswas 37.8% in African-American adultsand
26.7% in white adults (Fig. 2). The most common combina
tion among personswith two risk factorswashigh blood pres-
sureand high cholesteral, at 23.9%. Among personswiththree
risk factors, the most common combination was high blood
pressure, high cholesterol, and obesity (32.5%). Of thosewith
four risk factors, 43% had the combination of high blood pres-
sure, high cholesteral, obesity, and cigarette smoking, and
40% thecombination of high blood pressure, high cholesteral,
obesity, and diabetesmellitus. Inthese data, hypertension and
high cholesteral were more than twice ascommon inindivid-
uaswith asinthosewithout diabetes. Risk factor clustering of
this type was more common in African-Americans than in
whites, epecially among women. In a similar analysis of
NHANES Il (1988-1994), black adults had the highest
prevalenceof threeor morerisk factors, dmost onein five.%

Undertreatment of Minorities: Implications
for Digparities

Randomized controlled trids (RCTs) are believed to pro-
vide the highest level of evidence for clinical practice, but
RCTsfrequently do not enroll individual swho arerepresenta-
tive of patients seen in the community. Frequently, minority
patientsaswell aswomen and older subjectsare underrepre-
sented in RCTs, and this hasimplicationsfor the generdliza-
tion of the data derived from these trids to these patient

40
African-

2 Ameri
£ 45 merican
@
g .
5 30 Hispanic
% _— White
P a

20 —

1991 1993 1995 1997 1999
Year

Fic.2 Individuals reporting two or more risk factors (high blood
pressure, high blood cholesterol level, diabetes, obesity, current
smoking) by race. Data were collected from the Behaviord Risk
Factor Surveillance System and are age-standardized to the 2000
U.S. population. Relative changefrom 1991 to 1999 was statigtically
significant (p<0.001) for al 3 groups. Dataarefrom Ref. No. 35.
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groups.¥ Itisunfortunate that thereisevidence of undertreat-
ment of black patients in recent cardiovascular RCTSs. In
ALLHAT, black patientswerelesslikely to attain blood pres-
sure goals than were white patients, with control rates at 5
yearsof 63.3 and 70.0% for black and white men, respective-
ly, and 58.8 and 65.2% for black and white women, respec-
tively.11. 38 Therewas evidence of systematic failureto titrate
medicationswhen goal SBP was not attained.38 On the other
hand, inthe ALLHAT Lipid-Lowering Tria, the black sub-
group of stetin-treated patientswasthe only subgroup with a
CHD event ratelower than that of the comparison usual-care
group inthe community.11 Consistent with other observations,
black patientsin the community had lipid-lowering treatment
initiated by their physicians much less frequently than did
white patients.12 In the Heart and Estrogen/Progestin Re-
placement Study (HERS), black women had higher rates of
diabetes, hypertension, and hyperchol esterolemia, but were
lesslikely to receive aspirin or statin drugsand werelesslike-
ly at follow-up to have optimal blood pressureor LDL-C con-
trol. Theoutcomesreflected atwo-fold increasein CHD event
ratesin blacks, and higher cardiovascular mortality.°

Disparitiesin cardiovascular outcomes between black and
white patients persist in part because of the inadequacies of
the current health care system and the failure to focus ade-
quate efforts on populations most in need. The global risk
management approach recommended by NCEPATPII1 and
the Seventh Report of the Joint National Committee on Pre-
vention, Detection, Evaluation, and Treatment of High Blood
Pressure allows hedlth care practitionersto identify high-risk
patients and to set strict targets, and offersthe potential to ex-
ert maximal impact on cardiovascular outcomes. A system-
wide responseto this challengewoul d alow the maintenance
of adeclinein CHD mortality, rather than the leveling or in-
crease the obesity-diabetes epidemic portends.
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