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ALTHOUGH MORTALITY RATES

for acute myocardial infarc-
tion (MI) and coronary heart
disease (CHD) have de-

clined in the United States since the
1970s,1-4 both death certificate data and
evidence from 4 US communities sug-
gest a steeper decline in acute CHD
mortality between 2000 and 2008 for
whites than for blacks, widening a long-
standing disparity.5,6 Furthermore, data
from Kaiser Permanente suggested that
hospitalizations for MI decreased be-
tween 2002 and 2007,7 but more so for
whites than for blacks. Neither death
certificate data nor health plan data per-
mit examination of incident events.5,8-10

Two other major secular trends may
influence contemporary estimates of in-
cident CHD. First, statins have come into
wide use over the past 10 years,11 low-

ering incidence rates. Second, cardiac
troponin assays have become increas-
ingly sensitive and very small amounts
of myocardial necrosis are now rou-
tinely detected. Even very small non–
ST-elevation MIs (NSTEMIs), with peak
troponin level of less than 0.5 µg/L, may
confer similar long-term risks as larger
MIs.12-14 However, very small NSTEMIs
have only recently been included in stud-
ies of MI event rates, resulting in higher
reported MI incidence rates. The over-
all effect of these secular trends on es-
timates of CHD incidence and racial dis-
parities is unclear.

We analyzed data from the national
Reasons for Geographic and Racial Dif-
ferences in Stroke (REGARDS) cohort
with 3 objectives: (1) to examine ra-
cial and sex differences in incident total
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Context It is unknown whether long-standing disparities in incidence of coronary
heart disease (CHD) among US blacks and whites persist.

Objective To examine incident CHD by black and white race and by sex.

Design, Setting, and Participants Prospective cohort study of 24 443 partici-
pants without CHD at baseline from the Reasons for Geographic and Racial Differ-
ences in Stroke (REGARDS) cohort, who resided in the continental United States and
were enrolled between 2003 and 2007 with follow-up through December 31, 2009.

Main Outcome Measure Expert-adjudicated total (fatal and nonfatal) CHD, fatal
CHD, and nonfatal CHD (definite or probable myocardial infarction [MI]; very small
non–ST-elevation MI [NSTEMI] had peak troponin level �0.5 µg/L).

Results Over a mean (SD) of 4.2 (1.5) years of follow-up, 659 incident CHD events oc-
curred (153 in black men, 138 in black women, 254 in white men, and 114 in white wom-
en).Amongmen, theage-standardized incidence rateper1000person-years for totalCHD
was 9.0 (95% CI, 7.5-10.8) for blacks vs 8.1 (95% CI, 6.9-9.4) for whites; fatal CHD: 4.0
(95% CI, 2.9-5.3) vs 1.9 (95% CI, 1.4-2.6), respectively; and nonfatal CHD: 4.9 (95% CI,
3.8-6.2) vs 6.2 (95% CI, 5.2-7.4). Among women, the age-standardized incidence rate
per 1000 person-years for total CHD was 5.0 (95% CI, 4.2-6.1) for blacks vs 3.4 (95% CI,
2.8-4.2) for whites; fatal CHD: 2.0 (95% CI, 1.5-2.7) vs 1.0 (95% CI, 0.7-1.5), respec-
tively; andnonfatalCHD:2.8 (95%CI,2.2-3.7)vs2.2 (95%CI,1.7-2.9).Age-and region-
adjusted hazard ratios for fatal CHD among blacks vs whites was near 2.0 for both men
and women and became statistically nonsignificant after multivariable adjustment. The
multivariable-adjustedhazard ratio for incidentnonfatalCHDforblacksvswhiteswas0.68
(95% CI, 0.51-0.91) for men and 0.81 (95% CI, 0.58-1.15) for women. Of the 444 non-
fatal CHD events, 139 participants (31.3%) had very small NSTEMIs.

Conclusions The higher risk of fatal CHD among blacks compared with whites was
associated with cardiovascular disease risk factor burden. These relationships may dif-
fer by sex.
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CHD, fatal CHD, and nonfatal CHD
across race-sex groups, (2) to exam-
ine whether risk factors were associ-
ated with observed race-sex risk differ-
ences, and (3) to examine race-sex
differences in participants with very
small NSTEMIs.

METHODS
REGARDS Cohort Study
Procedures

REGARDS is a prospective cohort study
of 30 239 individuals examining re-
gional and racial influences on stroke
mortality. Details are described else-
where15,16; briefly, participants were en-
rolled between 2003 and 2007 using
commercially available lists and a com-
bination of mail and telephone contacts
to recruit English-speaking, community-
dwelling adults aged 45 years or older,
whowere living in thecontinentalUnited
States. Race and sex were balanced by de-
sign, with oversampling from the South-
eastern United States; the final cohort in-
cluded 58% of participants who were
women and 42% of participants who had
black race. Race was self-reported. Base-
line data collection included computer-
assisted telephone surveys assessing
medical history and health status. In-
home examinations by trained health
care professionals followed standard-
ized, quality-controlled protocols to col-
lect fastingbloodandurine samples; elec-
trocardiograms; blood pressure, height,
and weight measurements; and medica-
tion use by pill bottle review. Blood and
urine samples were centrally analyzed at
the University of Vermont. Electrocar-
diograms were centrally analyzed at
Wake Forest University.

Living participants or their proxies
were followed up every 6 months by tele-
phone with retrieval of medical records
for reported hospitalizations. Deaths
were detected by report of next of kin or
through online sources (eg, Social Se-
curity Death Index) and the National
Death Index. Proxies or next of kin were
interviewed about the circumstances sur-
rounding death, including the presence
of chest pain. Death certificates and au-
topsy reports also were obtained to ad-
judicate cause of death.

For this study, individualswithpreva-
lent CHD (self-report of MI or coronary
revascularization procedure at baseline
or evidence of prior MI on the baseline
electrocardiogram)wereexcluded.Events
through December 31, 2009, were in-
cludedinthisanalysis.At that time,9.5%
were lost to follow-up. The study proto-
colwasreviewedandapprovedbythe in-
stitutional review boards at the partici-
pating institutions and all participants
provided informed consent.

Acute CHD Events

The CHD events were adjudicated by a
teamofexpertswhousedpublishedguide-
lines.17,18ForMI,medicalrecordswereex-
aminedforthepresenceofsignsorsymp-
tomssuggestiveof ischemia;arisingand/
orfallingpatternincardiactroponinlevel
orcreatinephosphokinase-MBlevelover
6ormorehourswithapeak levelgreater
than twice theupper limitofnormal (di-
agnostic cardiac enzymes); and electro-
cardiogramchangesconsistentwithische-
miaorMI,guidedbytheMinnesotacode
andclassifiedasevolvingdiagnostic,posi-
tive, nonspecific, or not consistent with
ischemia.19,20DefiniteMIswerethosewith
diagnosticenzymesorelectrocardiogram.
ProbableMIswerethosewithelevatedbut
not diagnostic (ie, equivocal) enzymes
withapositivebutnotdiagnosticelectro-
cardiogram;or, if enzymesweremissing,
with a positive electrocardiogram in the
presenceof ischemicsignsorsymptoms.
Only definite or probable MIs were in-
cluded as events in this study. The high-
est and lowest levels of troponin and up-
per limits of normal for the hospital’s
assayalsowere recorded.Myocardial in-
farctionthatwasadjudicatedtohavebeen
causedbyaninvasiveprocedurewasclas-
sified as procedure-related.

Because there is no widely accepted
approach to defining very small
NSTEMI, we examined publicly avail-
able upper limits of normal for commer-
cially available troponin assays21 and
conservatively used 0.5 µg/L as the
threshold of peak troponin to define very
small NSTEMI, which is a level above
twice the upper limit of all but 1 assay.
Other MIs, including the 9 without tro-
ponin level available, were considered

typical MIs. Elective and urgent coro-
nary revascularization procedures were
not included in the main analysis be-
cause their use differs by race.22-30

For fatal events, the medical his-
tory, hospital records, interviews with
next of kin or proxies, and death cer-
tificate or National Death Index data
were reviewed to adjudicate the cause
of death, with definite or probable CHD
death used in the analysis (an ex-
panded definition appears in the eAp-
pendix at http://www.jama.com).17

Cases were assigned to 2 adjudica-
tors and disagreements were adjudi-
cated by committee. The test for agree-
ment between adjudicators yielded a �
level greater than 0.80 for the pres-
ence of definite or probable MI or defi-
nite or probable acute CHD death.

The3mainendpointsexaminedwere
acompositeof fatal (definiteorprobable
CHDdeath)ornonfatalCHD(definiteor
probableMI),andfatalandnonfatalCHD
events, separately.WithinnonfatalCHD
events, we also examined very small
NSTEMI and typical MI separately.

Covariates

Age, race, sex, income, education, and
smoking status were self-reported. An-
nual income was dichotomized at less
than $20 000 and education was dichoto-
mized at less than a high school di-
ploma. Smokers were defined as having
smoked at least 100 cigarettes in their
lifetime and smoking now, even if just
occasionally. Use of antihypertensive and
statin medications was based on self-
report and pill bottle review.

Thebiometricsusedinthisanalysis in-
cludedbodymass index(BMI;calculated
asweight inkilogramsdividedbyheight
in meters squared) and blood pressure.
Participantshad theirheight andweight
measured using a standardized protocol
during the in-home visit. Body mass in-
dex was modeled as a continuous mea-
sure. Blood pressure was obtained using
an aneroid sphygmomanometer after a
seated rest of 5 minutes with both feet
on the floor.16 Two measures were ob-
tained followingastandardizedprotocol
andaveraged.Systolicbloodpressurewas
modeled as a continuous variable.
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Blood and urine markers included lev-
els of total cholesterol, high-density li-
poprotein (HDL) cholesterol, fasting glu-
cose, high-sensitivity C-reactive protein
(CRP), serum creatinine, and urinary al-
bumin and creatinine from a spot urine
specimen. Total and HDL cholesterol lev-
els were modeled as continuous vari-
ables. Diabetes was classified as present
if fasting glucose level was 126 mg/dL or
greater (nonfasting glucose level: �200
mg/dL; n=229) or if patient reported tak-
ing diabetes medications. High-
sensitivity CRP was log-transformed and
modeled as a continuous variable. Esti-
mated glomerular filtration rate (GFR)
was calculated using the Chronic Kid-
ney Disease Epidemiology Collabora-
tion equation.31 Urinary albumin and cre-
atinine levelswereused todefine the ratio
of albumin to creatinine.

Analysis
Age-standardizedincidenceratesper1000
person-yearswerecalculatedforeachrace
and sex group for each end point. Sex-
stratifiedCoxproportionalhazardsmod-
elswereconstructed toestimate thehaz-
ardratios(HRs)forblackscomparedwith
whites for incident events for the 3 end
points (total CHD, fatal CHD, and non-
fatal CHD). The assumptions of propor-
tionalityweremetandtherewerenotime-
dependent variables. Individuals were
censoredat thetimeof theirevent,death,
ortheendoffollow-up.Modelswerecon-
structedincrementallytoexaminechanges
in HR as covariates were added. Model 1
adjusted for age and region (stroke belt,
stroke buckle, or other parts of the
continental United States because the
REGARDS study oversampled residents
of the stroke belt and stroke buckle).

Model 2 added income and education to
model1covariates.Model3addedFram-
ingham risk factors (levels of total and
HDLcholesterol,smokingstatus,systolic
blood pressure, and diabetes status) and
useof statinorantihypertensivemedica-
tiontomodel2covariates.Model4added
BMI,estimatedGFR,andlog-transformed
ratio of albumin to creatinine, and high-
sensitivity CRP to model 3 covariates.
Missing covariates were imputed using
chained equations with 5 data sets.32,33

We calculated the age-standardized in-
cidence of very small NSTEMI and typi-
cal MI per 1000 person-years for each
race and sex group. The HRs for blacks
compared with whites for typical and
very small NSTEMI were estimated from
sex-stratified Cox proportional hazards
models with identical incremental ad-
justment as those described above for the
main analysis.

Sensitivity analyses examined the ef-
fectof includingelectiveandurgentper-
cutaneouscoronaryrevascularizationpro-
ceduresandcoronaryarterybypassgraft
surgery intheanalysisas incidentevents.
Afterincludingtheseprocedures, theage-
standardizedratesfortotal incidentCHD,
fatal CHD, and nonfatal CHD and Cox
proportionalhazardmodels(asdescribed
above)werecalculated for eachraceand
sexgroup.Becauseblackshavea shorter
life expectancy than whites, we also ex-
amined whether all-cause mortality
among blacks was a competing risk for
nonfatalCHDbyenteringall-causemor-
tality as a competing risk to the fully ad-
justedmodels.Also,weexaminedtherole
of MIs complicating coronary interven-
tionsandothersurgicalproceduresforthe
end points. Statistical significance for all
analyses was a P value of less than .05.
AnalyseswereconductedusingSASver-
sion9.2(SASInstitute Inc)andStataver-
sion 11 (StataCorp).

RESULTS
Sample Characteristics

After excluding 5314 individuals with
baseline CHD and 426 without follow-
up,thestudysampleincluded24 443par-
ticipants(TABLE1).Blacksandwhiteshad
a similar mean age, but blacks had less

Table 1. Baseline Characteristics of REGARDS Cohort Members Without Coronary Heart
Disease at Baseline

No. (%) of Cohorta

Men Women

Black
(n = 3739)

White
(n = 6420)

Black
(n = 6609)

White
(n = 7675)

Region
Stroke beltb 1245 (33.3) 2221 (34.6) 2252 (34.1) 2762 (36.0)
Stroke bucklec 604 (16.2) 1261 (19.6) 1272 (19.2) 1975 (25.7)
Non–stroke belt or buckle 1890 (50.5) 2938 (45.8) 3085 (46.7) 2938 (38.3)

Education � high school 685 (18.3) 380 (5.9) 1249 (18.9) 509 (6.6)
Annual income � $20 000d 704 (21.0) 428 (7.3) 1951 (34.3) 1109 (17.1)
Antihypertensive medication use 2080 (57.7) 2420 (39.4) 4216 (66.3) 3074 (41.7)
Diabetes 1176 (31.5) 1110 (17.3) 2046 (31.0) 1119 (14.6)
Statin use 940 (25.2) 1823 (28.5) 1668 (25.3) 1892 (24.7)
Current smokere 730 (19.6) 738 (11.5) 1012 (15.4) 973 (12.7)
Estimated glomerular filtration rate

� 60 mL/min
355 (10.0) 499 (8.0) 666 (10.7) 686 (9.3)

Mean (SD)
Age, y 63.9 (9.2) 64.9 (9.2) 63.5 (9.3) 64.1 (9.5)
Body mass indexf 28.9 (5.4) 28.2 (4.8) 31.9 (7.1) 28.2 (6.2)
Cholesterol, mg/dL

Total 187.0 (39.5) 187.2 (36.4) 198.8 (40.5) 202.7 (38.5)
High-density lipoprotein 48.4 (14.6) 44.9 (13.3) 57.2 (15.9) 57.9 (16.4)

Systolic blood pressure, mm Hg 131.7 (16.9) 126.8 (15.0) 129.5 (17.2) 123.0 (15.7)
Median (25th-75th)

High-sensitivity C-reactive protein, mg/L 2.0 (0.92-4.4) 1.5 (0.7-3.3) 3.5 (1.4-7.5) 2.2 (1.0-4.9)
Ratio of albumin to creatinine, mg/g 7.2 (4.1-20.9) 5.9 (4.0-12.0) 7.7 (4.9-17.0) 7.5 (5.0-13.1)
Abbreviation: REGARDS, Reasons for Geographic and Racial Differences in Stroke.
SI conversion factors: To convert C-reactive protein to nmol/L, multiply by 9.524; high-density lipoprotein and total cho-

lesterol to mmol/L, multiply by 0.0259.
aUnless otherwise indicated.
bDefined as the states of Alabama, Arkansas, Louisiana, Mississippi, Tennessee and the noncoastal regions within the

states of North Carolina, South Carolina, and Georgia.
cDefined as the coastal regions within the states of North Carolina, South Carolina, and Georgia.
dThe 3033 (12.4%) who declined to report income were not included in the denominator.
eDefined as having smoked at least 100 cigarettes in one’s lifetime and currently smoking, even if only occasionally.
fCalculated as weight in kilograms divided by height in meters squared.
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education and a lower income level.
Smoking,diabetes,andreducedestimated
GFR were more prevalent and systolic
blood pressure, BMI, and level of high-
sensitivityCRPwerehigheramongblacks
than whites.

Incidence Rates

The mean (SD) follow-up time was 4.2
(1.5) years. The 659 total incident CHD
events through December 31, 2009, in-
cluded 153 events in black men, 254 in
white men, 138 in black women, and 114
in white women (TABLE 2). Although the
incidence rate per 1000 person-years of
total CHD was similar among black men
(9.0; 95% CI, 7.5-10.8) and white men
(8.1; 95% CI, 6.9-9.4), black men had
higher incidence of fatal CHD (4.0 [95%
CI, 2.9-5.3] vs 1.9 [95% CI, 1.4-2.6] for
white men) and lower incidence of non-
fatal CHD (4.9 [95% CI, 3.8-6.2] vs 6.2
[95% CI, 5.2-7.4] for white men;
FIGURE). Women had lower incidence
rates per 1000 person-years than men
within each racial group. However,
black women had higher incidence rates
per 1000 person-years for total CHD
(5.0 [95% CI, 4.2-6.1] vs 3.4 [95% CI,
2.8-4.2] for white women), for fatal
CHD (2.0 [95% CI, 1.5-2.7] vs 1.0 [95%
CI, 0.7-1.5] for white women), and for
nonfatal CHD (2.8 [95% CI, 2.2-3.7] vs
2.2 [95% CI, 1.7-2.9] for white wom-
en; Figure).

Risks for CHD

For total CHD, the age- and region-
adjusted HR for black men compared
with white men was 1.15 (95% CI, 0.94-
1.41) (model 1) and in the fully ad-
justed model it was 0.87 (95% CI, 0.69-
1.08; model 4) (TABLE 3). Among
women, the age- and region-adjusted
HR for total CHD for blacks vs whites
was 1.48 (95% CI, 1.15-1.90) and in the
fully adjusted model it was 0.90 (95%
CI, 0.68-1.20).

For fatal CHD, the age- and region-
adjusted HR for black men compared
with white men was 2.18 (95% CI, 1.55-
3.06) and in the fully adjusted model
it was 1.34 (95% CI, 0.91-1.96). Among
women, the age- and region-adjusted
HR for fatal CHD for blacks vs whites

was 1.93 (95% CI, 1.23-3.03) and in the
fully adjusted model it was 1.14 (95%
CI, 0.69-1.99) (Table 3).

For nonfatal CHD, the age- and re-
gion-adjusted HR for black men com-
pared with white men was 0.81 (95% CI,
0.63-1.06) and in the fully adjusted
model it was 0.68 (95% CI, 0.51-0.91).
Among women, the age- and region-
adjusted HR for nonfatal CHD for blacks
vs whites was 1.31 (95% CI, 0.97-1.77)
and in the fully adjusted model it was
0.81 (95% CI, 0.58-1.15) (Table 3).

Role of Very Small NSTEMI

Very small NSTEMI comprised 31.3%
of nonfatal CHD events; there were 33
(40.2%) among black men, 47 (24.6%)
among white men, 35 (39.8%) among
black women, and 24 (28.9%) among

white women (Table 2). Incidence rates
for typical MI were lower for black men
than for white men, but rates for very
small NSTEMI were similar (eFigure 1
at http://www.jama.com). In contrast,
incidence rates for typical MI were simi-
lar for black women and white women,
but incidence rates for very small
NSTEMI were higher for black women
than for white women.

The HRs for typical MI for blacks vs
whites were similar to the overall non-
fatal CHD results for both men and
women (TABLE 4). The HR for very
small NSTEMI was not statistically dif-
ferent for black men vs white men, but
black women had a higher age-
adjusted HR for very small NSTEMI vs
white women, which became nonsig-
nificant with full adjustment.

Table 2. Incident Coronary Heart Disease (CHD) Events Through December 31, 2009a

Overall
(N = 24 443)

Men Women

Black
(n = 3739)

White
(n = 6420)

Black
(n = 6609)

White
(n = 7675)

Person-years of follow-up 102 907 15 977 28 733 26 760 31 438
Total CHD events 659 (3) 153 (4) 254 (4) 138 (2) 114 (2)

Fatal 215 (1) 71 (2) 63 (1) 50 (1) 31 (�1)
Nonfatal 444 (2) 82 (2) 191 (3) 88 (1) 83 (1)

Very small NSTEMIb 139 (31.3) 33 (40.2) 47 (24.6) 35 (39.8) 24 (28.9)
Abbreviation: NSTEMI, non–ST-elevation myocardial infarction.
a Incident CHD defined as adjudicated definite or probable myocardial infarction or definite or probable CHD death.

Values are expressed as number (percentage) unless otherwise indicated.
bDefined as an adjudicated definite or probable MI with peak troponin level of less than 0.5 µg/L. The percentages

reflect the number of incident very small NSTEMIs divided by the number of nonfatal incident CHD events.

Figure. Coronary Heart Disease (CHD) Outcomes by Race and Sex in the Reasons for
Geographic and Racial Differences in Stroke (REGARDS) Cohort
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Data are through December 31, 2009. Error bars indicate 95% confidence intervals. The P values for the differ-
ences between black and white men are total CHD, P=.30; fatal CHD, P� .001; and nonfatal CHD, P=.07. The
P values for the differences between black and white women are total CHD, P=.002; fatal CHD, P=.003; and
nonfatal CHD, P=.10.
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Sensitivity Analyses
Including coronary revascularization
procedures substantially and dispropor-
tionately increased the age-standard-
ized incidence rates for whites vs blacks.
For white men, total CHD increased by
69.3% and nonfatal CHD increased by
93.7%; for white women, total CHD in-
creased by 63.2% and nonfatal CHD in-
creased by 86.7%. For black men, total
CHD increased by 21.6% and nonfatal
CHD increased by 42.7%; for black

women, total CHD increased by 34.1%
and nonfatal CHD increased by 54.5%.
Effects on fatal CHD were trivial (eTable
1 and eFigure 2). For men, the HRs for
blacks compared with whites for inci-
dent total and nonfatal CHD were lower
than in the model without revascular-
izations, but there were minimal changes
in the HRs for incident fatal CHD com-
paring black men with white men
(eTable 2). For black women com-
pared with white women, higher HRs for

total CHD became significantly lower in
the fully adjusted models; multivariable-
adjusted HRs for nonfatal CHD also were
significantly lower. Higher HRs for fatal
CHD became nonsignificant with mul-
tivariable adjustment (eTable 2).

Accounting for the competing risk of
all-cause mortality among blacks had
little effect on the risks for nonfatal
CHD (adjusted HRs comparing blacks
with whites: 0.59 [95% CI, 0.46-0.78]
for men and 0.87 [95% CI, 0.64-1.18]
for women without revasculariza-
tions; adjusted HRs comparing blacks
with whites: 0.44 [95% CI, 0.36-0.55]
for men and 0.72 [95% CI, 0.56-0.91]
for women with revascularizations).
There were 10 procedure-related MIs
among black men and 23 among white
men; the results including procedure-
related MIs were almost identical to
those that did not include these events.

COMMENT
In the REGARDS study, black men and
black women had twice the age-
standardized rate of fatal incident CHD
compared with white men and white
women. This increased risk was associ-
ated with racial differences in CHD risk
factors, which were more prevalent
among black men and women com-
pared with white men and women. A
marked sex difference was present for
nonfatal acute CHD: black men had a
lower risk of presenting with incident
nonfatal acute MI than white men, but
black women had a higher risk than
white women. The low risk in black men
remained present in the fully adjusted
models, but the excess risk observed
among black women was entirely at-
tenuated after accounting for their higher
cardiovascular disease risk factor bur-
den. The high risk of presenting with
death as the first manifestation of CHD
among black men and women, which is
associated with excess burden of car-
diovascular disease risk factors, is simi-
lar to past reports4-7 and demonstrates
little evidence of progress toward elimi-
nating this disparity.

The incidence ratesweobservedwere
consistent with other reports of contin-
ued downward trends in MI and acute

Table 3. Total, Fatal, and Nonfatal Acute Coronary Heart Disease (CHD) Events

Black vs White, Hazard Ratio (95% CI)

Men Women

Total CHD
Model 1a 1.15 (0.94-1.41) 1.48 (1.15-1.90)

Model 2b 1.04 (0.84-1.29) 1.25 (0.96-1.62)

Model 3c 0.93 (0.74-1.16) 0.95 (0.72-1.25)

Model 4d 0.87 (0.69-1.08) 0.90 (0.68-1.20)

Fatal CHD
Model 1a 2.18 (1.55-3.06) 1.93 (1.23-3.03)

Model 2b 1.78 (1.24-2.56) 1.63 (1.02-2.62)

Model 3c 1.50 (1.02-2.19) 1.20 (0.73-1.97)

Model 4d 1.34 (0.91-1.96) 1.14 (0.69-1.99)

Nonfatal CHD
Model 1a 0.81 (0.63-1.06) 1.31 (0.97-1.77)

Model 2b 0.78 (0.60-1.03) 1.10 (0.80-1.52)

Model 3c 0.72 (0.54-0.95) 0.85 (0.61-1.19)

Model 4d 0.68 (0.51-0.91) 0.81 (0.58-1.15)
aAdjusted for age and region of residence.
bAdjusted for model 1 covariates plus education level and income.
cAdjusted for model 2 covariates plus total cholesterol, high-density lipoprotein cholesterol, smoking status, systolic

blood pressure, diabetes, and use of antihypertensive and statin medications.
dAdjusted for model 3 covariates plus body mass index, estimated glomerular filtration rate of less than 60 mL/min,

log-transformed high-sensitivity C-reactive protein, and log-transformed albumin-to-creatinine ratio.

Table 4. Nonfatal Myocardial Infarctions (MIs) by Typical and Very Small Non–ST-Elevation
MI (NSTEMI) Classificationa

Black vs White, Hazard Ratio (95% CI)

Men Women

Nonfatal typical MI
Model 1b 0.65 (0.47-0.89) 1.11 (0.76-1.61)

Model 2c 0.64 (0.45-0.90) 0.97 (0.65-1.44)

Model 3d 0.64 (0.45-0.91) 0.75 (0.50-1.14)

Model 4e 0.62 (0.44-0.88) 0.74 (0.49-1.14)

Nonfatal very small NSTEMI
Model 1b 1.33 (0.85-2.09) 1.79 (1.06-3.03)

Model 2c 1.22 (0.76-1.95) 1.44 (0.83-2.51)

Model 3d 0.93 (0.57-1.52) 1.08 (0.60-1.92)

Model 4e 0.83 (0.50-1.37) 0.97 (0.54-1.74)
aVery small NSTEMI defined as a nonfatal incident CHD event with highest troponin level of less than 0.50 µg/L.
bAdjusted for age and region of residence.
cAdjusted for model 1 covariates, education level, and income.
dAdjusted for model 2 covariates, total cholesterol, high-density lipoprotein cholesterol, smoking status, systolic blood

pressure, diabetes, and use of antihypertensive and statin medications.
eAdjusted for model 3 covariates, body mass index, estimated glomerular filtration rate of less than 60 mL/min, log-

transformed high-sensitivity C-reactive protein, and log-transformed albumin-to-creatinine ratio.
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CHD mortality. There are relatively few
biracialcohortsthatprovideincidencedata
in the United States. Incidence rates for
CHD from the Atherosclerosis Risk in
Communities(ARIC)studyweresubstan-
tiallyhigherper1000person-years inthe
1990s than in our study (10.6 for black
men, 12.5 for white men, 5.1 for black
women, and 4.0 for white women).34 Of
note,coronaryrevascularizationswerein-
cludedasCHDevents in that report.The
useoftheseprocedureshasincreaseddra-
maticallysincethattime,albeitwithsome
recentdecreases,22andweobservedlower
revascularization use among black vs
white REGARDS participants. More re-
cently, the ARIC surveillance study re-
porteddeclinesinCHDdeathwithouthis-
tory of MI as well as first MI from 1987
through 2008, revealing larger declines
for whites than for blacks, with the low-
estdecline foundinblackmenandanin-
creaseinfirstMIamongblackmen.5These
results support thecontinueddisparities
in CHD we observed.

The racial and sex differences in fa-
tal vs nonfatal acute CHD incidence
rates that we observed are, to our
knowledge, new. In the ARIC study, the
incidence of overall CHD was similar
for black and white men and for black
and white women, but nonfatal and fa-
tal events were not reported sepa-
rately.34 A recent analysis of pooled
ARIC and Cardiovascular Health Study
data compared risks of sudden cardiac
death (SCD) and non-SCD CHD (non-
fatal CHD, including revasculariza-
tion procedures, and fatal CHD judged
not to be SCD) over 14 years ending in
2002.35 This study reported a HR of 1.81
(95% CI, 1.31-2.49) for SCD for blacks
compared with whites and a HR of 0.76
(95% CI, 0.67-0.86) for non-SCD.
While these categories are not directly
comparable with ours, the results are
generally concordant. Our more re-
cent results, taken together with prior
studies, suggest there has been disap-
pointingly little progress in lowering the
excess risk of death at first clinical pre-
sentation of acute CHD among blacks.

To our knowledge, previous re-
ports have not found the lower risk of
incident nonfatal CHD among black

men that we described. The additional
analyses we conducted did not sup-
port that all-cause mortality was a com-
peting risk, or that procedure-related
MI, which potentially could have in-
flated nonfatal CHD in white men, con-
tributed substantially. The low risk was
seen only for typical MIs but not very
small NSTEMIs. Additional studies are
needed to confirm these findings.

The role of very small NSTEMI in the
incidence of acute CHD is an emerging
phenomenon. Numerous reports con-
firm the long-term risks associated with
very small NSTEMIs, and experts in-
cluding the European Society of Cardi-
ology, the American College of Cardi-
ology Federation, the American Heart
Association, and the World Heart Fed-
eration recommend classifying such
events as MIs.14,18,36-40 The large propor-
tion of very small NSTEMIs suggests that
comparisons of contemporary with past
incidence rates will be complicated, es-
pecially for studies of racial disparities if
our findings across race and sex groups
are confirmed in other studies. In addi-
tion, the optimal threshold for defining
very small NSTEMI is not clear; past re-
ports that included estimates of the in-
cidence of very small NSTEMI relative
to typical MIs used varying definitions
of this entity.14,38,39,41 We selected a con-
servative threshold but other thresh-
olds may be reasonable, and consensus
on how to define very small NSTEMI
across epidemiological studies may be
warranted, along with consensus on how
to handle very small NSTEMI for com-
parisons with past studies.

Limitations of this study include its
observational design and attendant cau-
tions about drawing causal infer-
ences. The REGARDS cohort was not
designed as a surveillance study; thus,
we likely underestimated incidence for
nonfatal CHD events but not for fatal
CHD events, which have more com-
plete ascertainment. Although the
REGARDS cohort has wide reach, par-
ticipants in any research study may dif-
fer from the general population, affect-
ing generalizability. Some of our
covariates were self-reported, which
carries limitations. Future analyses will

permit more in-depth exploration of
very small NSTEMIs.

Strengths of this study include its na-
tional scope and unique in-home data
collection, facilitating participation from
residents of geographic areas beyond
driving distance of large research in-
stitutions. The large number of geo-
graphically dispersed black and white
participants is another notable strength,
as is the contemporaneous nature of the
cohort, with ongoing follow-up and rig-
orous adjudication of events using pub-
lished guidelines, including conduct-
ing interviews with next of kin.

CONCLUSIONS
Similar incidence rates of total CHD
among men obscured marked racial dif-
ferences in fatal and nonfatal CHD. Fa-
tal CHD risk was higher among black
men and associated with known risk
factors, but nonfatal CHD risk was
lower with and without risk factor ad-
justment. In contrast, black women had
higher rates of total, fatal, and nonfa-
tal CHD, with higher risks attenuated
by known risk factors. Excess risk fac-
tor burden among black men and
women continues to be a major public
health challenge, along with their high
risk for death as the presentation of
CHD. Increased emphasis on optimiz-
ing well-established CHD risk factors
among blacks could potentially re-
duce these disparities.
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