L)

Articles

Ischemic Heart Disease and Stroke Mortality in
African-American, Hispanic, and Non-Hispanic White
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We compare recent trends in ischemic heart disease (IHD) and stroke mortality in California among

the 6 major sex-racial or -ethnic groups. Rates of age-specific and -adjusted mortality were calculated
for persons aged 35 and older during the years 1985 to 1991, Log-linear regression modeling was per--
formed to estimate the average annual percentage change in martality. During 1985, through 1991,
the mortality for IHD and stroke was generally highest for African° Americans, intermediate for non-
Hispanic whites, and lowest for Hispanics, Age-adjusted mortality for IHD declined significantly in ail

sex-racial or -ethnic groups except African-American

womaen, and stroke rates declined significantly in

all groups except African-American and Hispanic men. African Americans had excess JHD mortality rel-
. ative to non-Hispanic whites until late in life, after which mortality of non-Hispanic whites was higher.
Similarly, African Americans and Hispanics had excess stroke mortality relative to non-Hispanic whites

early in life, whereas stroke mortality in non-Hispan

ic whites was higher at older ages. The lower IHD

and stroke miortality among Hispanics was paradoxical, given the generally adverse risk profile and so-
cioaconomie status observed among Hispanics. An alarmingly high prevalence of self-reported cardio-
vascular diseasa risk factors in 1994 to 1996, particularly hypertension, leisure-time sedentary lifestyle,
and obestty, is a serious public health concern, with implications for future trends in cardiovascular dis-
gase mortality. Of particular concern was the growing disparities In stroke and |HD mortality among
younger-aged African Americans refative to Hispanics and non-Hispanic whites.

(Karter Aj, Gazzanlga jM, Cohen RD, Casper ML, Davis BD,

‘Kapian GA. Ischemic heart disease and stroke mortality in

African-American, Hispanic, and non-Hispanic white men and women, 1585 to 1991, West | Med 1998; 169:33x~XXX)

1 the United States, rnortality attributable to the two
major forms of cardiovascular disease (CVD),
ischamic heart digease (IHD) and stroke, has varied con-
siderably among the three major racial or ethnic groups,
African Americans, non-Hispanic whites, and Hispan-
{cs.! Overall, CVD mortality has dropped considerably
since 1970, although the rate of the decline appears to be
slowing >* Trends in minority populations have not been
as favorable, resulting in a widening racial or ethnic dis-
parity.+~* Consequently, the identification and continued
‘monitoring of high-risk subgroups are important compo-
nents of CVD-prevention efforts.
Although trends in CVD mortality in African Ameti-
cans and non-Hispanic whites hava been- well docu-

mented, recant published information for this country’s
fasting growing minority, Hispanics, is relatively scarce,
especially with regard to stroke’ Documenting trends

in Hispanics is of particular interést because of their

paradoxically low CVD morality despite unfavorable
cardiovascular risk profiles.®¥ Historically, less than
half of the states hava collected Hispanic race or ethnic-
ity on death records, and in most ¢asss, the practice
began Within the past decade. The distribution of CVD
risk factors varies among the three major Hispanic sub-
groupe—Mexican Americans, Cuban Americans, and
Puerto Ricansi*—and, in turn, the distributions of these
subgroups vary widely from state o state, making the
pooling of data problematic, Califormia has reliably

Feom ta Division of R 1, Kaisce P
{CQORE), Unwz'ﬁ of Califomiz, 3an Francisco, Insaite B Foakh

Public Healm, Lipfvemnil

ante, Nortner Caliornia Region, Oakland (Or Kaner); tha Cardiovusou]a Disaans Outseuch, Resources, ind Epidemology
, Ban Pranciyeo(Tx Ga:

and Agil iga
Davie), e Human Poptaticr Laboautory, Public Bealth Instiute, Bericaley Calit gag;m the Cadiovasculsr Bealth Swadies Beaeh, National Cartat
e o teiion arf Healds P @, m”hf% e e e o Ada
Ungverity of Michiran, Ann Amor O Kiplan)

and the Califosnia Depatmert of Eloulth, Sarvices, Suctumernto

"Ga (Dt Caspee); and the Depatuunent of Epidemioloy, School of

Baprint requests to Andrew J, Karter, D, Divizion of Reseateh, Kaizer Fermanents, 3305 Browdway, Oaklund, CA 04611-5714 (e-mail: 1}k @dorIaisec orL)

"2'd

A j 39 45

HO¥B3S3y 40 AId NHQS:IB 86. 92 oY



.2 _WIM, SeBtember 1598—Vol 169, No. 3

! ABBREVIATIONS USED IN TEXT
: BRESS = Behaviorl Risk Factor Surveillance Survey
CVD = candiovasculur disense
ICD-9 = Ixternational Claasificasion of Diseases, 9th Revision
IHD = ischemis heast disanse
M] « myocardial infarction

* recorded Hispenic origin on desth certificates since

' 1985. The Hispanic population i California is over-
whelmingly Mexican American and represents about
35% of Hispanics'in the US population, In additica, Cal-
ifornia has a lasge African-American population, pro-
viding adequate statistical power far racial-ethnic com-
parisons. In this article, we sxamine the trends in IHD
and stroke mortality among these three major racial-eth-
nic groups in California during the yeass 1985 to 1991

. and recent results from the California Behavioral Risk
Factor Surveillance Survey (BRFSS).

Methods

" Mortality data for Celifornia residents were obtained
from the desth cerificate computer files of the California
Department of Health Services, Health Data and Statiss

tics Branch, Health Demographice Section for 1985 to
1991. The computer files were searched for underlying-
cause-of-deatlt codes 410 to 414 (THD) and 430 to 438
(stroke) according to the International Classificaion of
Diseases, 9th Revision (1CD-9)* Race= or cthnicity-spe-
cific population estimates for California residents were
obtained from the California Department of Finance.
Race. or ethnicity-specific, age-adjusted muortality
rates for ages 35 and older were calculated using the
1980 US census ss the standard for direct adjustment.
Numerators of the age-specific rates were based on IHD

! and stroke deaths in ten-year age intervals to increase

. the stability of each age-sex-racial or -ethutic stratum.

The relative change (average annual percentage change

in the rate) in THD mortality was estimated using a log-

linear model that assumes a constant proporticnal
change.!4 Statistical interactions between the relative
change and race or ethaicity were assessed as a tast of
statistical differences in the trends. Age-specific rate
ratios were calculated using non-Hispanic-white age-
specific rates as the referent group. Results from the
California BRFSS for the years 1954 t0 1996 were used
to estimate the prevalence of selected cardiovasculas
rigk factors, after age-adjusting to the 1990 Califernia
population. Tha BRFSS le sizes for men and
women, respectively, wese as follows: African Ameri-
can, 274 and 406; Hispanic, 1,217 and 1,539; and non-

Hispanic white, 3,413 and 4,296, In this article, the term

“eace or ethnicity” is meant to reflect the combination

of defining -human physical-biclogic variations, and

adaptations, as well as-the socia] context, including his-
torical conditions, ecoriomi¢ and social factors, and
political and culrural forces
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Results

Ischemic Heari Disease

For men, between 1985 and 1991, the age-adjusted rates
of THD mottality in California were ccnsistently lowest
for Hispanics, whereas thoss in African-American and
non-Hispanic-white men were similar. For women, the
age-adjusted rates of IHD mortality were consistently
lowest for Hispanica and highest for Adrican Americans.
The racial or ethnic differences were substantial, with
about & twofold higher age-sdjusted THD mortality in
African-American and non-Hispanic-white men than in
Hispanic men and in African-American women than in
Hispanic women.

During this peciod, the age-adjusted IHD mortality
declined more for men than for women in each of the
three racial or ethnic groups (Table 1). For men, non-
Hispanic whitas had the largest, Hispanics intermediate,
and African Americans the smallest decline in rates. For
women, Hispanice again had the largest and non-His-
panic whites had lightly lesser declines, whereas
‘African Americans showed no significant decline (95%
confidence interval includes zero). Among African-
American women, there was a slighi increass in IHD
mortality during the easly years; however, by 1991 the
rate had dropped back to the level observed in 1985,
Racial-ethnic differences in these trends were not statis-
tically significant for men (P = .15), but approached
significance in women (P = .08).

During 1985 to 1991, the age-specific rates (Table 2)
were consistently lowest for Hispanics among both men
and women. Among men, the age-specific IHD mortali-
ty was lower for non-Hispanic whites than for African
Americans until midlife, after which a erossover”

" ocourred, and African Americans had lower rates during

the older ages. The age of mortaiity crossover for
African-American and non-Hispani¢ whites changed
over tme as well, ranging from the 60s during 1985 to
the 80s in 1991. A similar pattern Was observed between
non—Hispanic-white and African-American women,
although the age at mortality crossover was later. In gen-
eral, the age-spacific IHD rates for those younger than 65
years have dropped between 1085 and 1991 (Table 2).
The age-specific rate ratios suggest, however, that,
except for men aged 33 to 44 years, the gap berween the
rates for African-American and non-Hispanic.white men
and women has widened whereas that between Hispanic
and pon-Hispanic-white men and women has narrowed,

Stroke

For both men and women, the mortality for stroke was
consistently-highest for African Americans, lowest for
Hispanics, and Intermediate for nen-Hispanic whites
(Table 1), Substantial facial-ethnic variasion occurred,
with about'a twofold higher age-adjusied rate in African
Americans relative to Hispanic men and woman guring
the entire period.

During 1985 through 1991, the age-adjusied stroke
mortality daclisied slightly more for women than for men
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not significant in

lschamic Heart Disease and Stroke Martality by Racg or Ethnicity—Karter et a) . 3

in each of the three racial-ethnic ‘groups (Table 1), The
rates showed no significant chaniges in African-American
and Hispanic man or African-American women, but
declines occurred!in the remaining sex-racial or -ethnic
groups. Racial or gthnic differences in these trends were

(P= .58), but approached signi-
ficance in men (X=.06). :

During 1985 to 1991, non-Hispanic whites had the
lowest stroke mortality in the youngest age groups; how-
ever, their rates crossed over the Hispanic rates in the 65-
to 74-year-old group and the African-American rates in
the oldest age group (285 years). The 1983 to 1991

. trends in'age-specific stroke rates for those younger than

65 years have been mixed and have not shown as much

vement ag in D) (Table 2). As was the case with
THD, the age-specific rate ratios suggest that the gap
between stroke rates for African-American and non-tis-

_ papic-white men and women has widened. The gap

batween Hispanic and non-Hispanic-white men and
wotnen was-also widening, however, while Hispanic age-
specific strokes rates have exceeded those of non-His-

_panic whites at the younger ages.:

Cardiovascular Risk Factors

Table 3 details the age-adjusted prevalance estimates by
race or ethnicity and sex for five major, self-reported,
CVD behavioral sisk factors: cigarette smoking, obasity,
hypertepsion, diabetes mellitus, and leisure-time seden-
tary lifestyle. In general, the prevalence of current smok-
ing was similar among gex-racial or -sthnic groups,
except for Hispanic women, who reported a statistically
lower prevalence. African-American men and women
had the highest prevalence of hypestension. For African-
American men, it was statistically higher than among
Hispanic or non~Hispanic-white men, and for African-
American womes, it was statistically higher than armong
non~Hispanic-white women. The prevalences of obesi-
ty, diabetes mellitus, and leisure-time sedentary lifestyle

v'd

were statistically lower among non-Hizpanic whites than
among the two minority populations. At nearly 70%, the
prevalence of a sedentary lifestyle was statistically high-
er ampng Hispanic men than among African-American
men Or WOmmaDn.

Discussion

During 1985 to 1991, the age-adjusted mortality for THD
declined statistically in all sex-racial or -sthnic groups
except African-American women. Strwke rates daclined
statigtically in non~Hispanic-white men and woman and
Hispanic women whereas African-American men had an
increase in rates, albeit nonsignificant. For éach recial-
ethnic group and across the time period, men had higher
age-adjusted THD mortality than women, but stroke
mortality was similar among men and women. The
racial-ethnic patterns for both CYDs were consistent
with the general patterns observed at tha national level;
Hispanics had the lowest age-adjusted rates, non-His-
panic whites had intermediate rates, and African-Amer-
icans had the highest rates’ The relatively greater
effacis of CVD for African-American men and women
were clearly avident; on average, African Americans
ware dying at the fastest rate and at the youngest age rel-
ative to Hispanica and non-Hispanic whites and had the
least favorable trends between 1985 and 1991.
Although observing patterns in an age-adjusted rate
over time i3 the simplest way to evaluate trends in CVD
mortality, such a populaticn-weighted average masks tha
important age-specific racial-sthnic differences in the
groups that wa observed. In addition, identifying eXcess
mortality, in particular race- or ethnicity-age sirata, Will
facilitare appropriate 1ailoring of CVD-prevention
efforts. Non-Hispanic-white THD rates increased more
rapidly with age than those for African Amsticans or
Hispanics. Subsequently, African-American men and
women had an excess IHD mortality relative to non-His-
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panic whites until late in lifs, after which non-Hispanic-
white mortality was higher. During 1985 to 1591, despite
a slight drop in the age-specific rates, growing racial-eth-
nicity disparities in IHD were observed among the
youngest ages. In particular, the youngest African-Amer-
ican women had high rate ratios of 3.23 in 1991 com-
pared with 2.37 in 1983. Hispanics consistently had the
lowast age-specific [HD rates, with age-specific rate
ratios (relative to non-Hispanic whires) often below 0.7,
although the gap narrowed during the observation period.

Stroke rates also increased most rapidly with age for
non-Hispanic whites. Consequently, African-American
and Hispanic men and women had an excess stroks mor-
tality' relative to non-Hispanic whites early in-lifs,
whereas non~Higpani¢-white mortality was higher after

S'd

a varying mortality crossover point in the age groups 55
t0 64 ysags and 65 to 74 years, This mortality crossover
has also been noted in other vital-statistics studies of
stroke in Hispanics and non-Hispanic whites.”? Despite
a slight drop in the age-specific rates during 1983 to
1991, the excess stroke mortality ralative to non-His-
panic whites increased; for example, in 1991, African-
American men and women in the youngest age group
had about a fourfold higher stroke mmortality than did
non-Hispanic whites, In addition, yovng Hispanics had,
in general, higher age-specific stroke rates than non-His-
panie whites in 1991,

The substantially lower mertality of THD in Hispan-
ics relative to non-Hispanic whites ameong women, in
addition to men, make our findings different from those
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of recant reports!®* (although not others®). Inconsis-
tencies may be gue to the inclusion of differing ICD-9
codes or temporal or geographic Vvagiations betwesn
studles. Hispanios also had the most favorable secular
wends, with the steepest declines in rates of IHD in
women and of stroks in men and women.

The Hispanio results are paradoxical considering the
relatively low socioeconomio status of this racial-ethnic

group and the ‘well-established asscciation between

sociceconomic status and CVD mortality.2-% Hispanics
have advantageous rates of other key heaith indicators,
guch as infant mortality, lifs expectancy, and measures
of functional health, while having a greater proportion of
persons living in poverty, without health insurance, and
with raduced access to health care than nonsHispanic
whites 552 With 22% of Hispanics falling below the
federally established poverty threshold, Hispanics have
higher rates of poverty than African Americans (21%) or
nion-Hispanic whites (9%) in California.?’ A national
study has suggeated a *healthy miigrant effect,” with for-
eign-born Hisga_nics having lower mortality than nativea
born persons.?! In thar study, however, the Hispanic
advartage remained even after adjusting for nativity.
The paradoxically low rates in Hispanics are made
even more parplexing by ithe generally adverse cardio-
vascular risk profile in this racial-ethnic group.® On
avarage, Hispanics have higher triglyceride levels, lower
high.density-lipoprotein—cholesterol levels, higher sys-
.. tolic blood pressures, higher body mass index and central
obesity, and a greater incidence and prevalence of

S°'d

non~insulin-dependent diabétes mellitus272-=® Among
the racial-ethnic groups participating in the first Naticnal
Health and Nutrition Examination Suzvey (NHANES.1)
(1976-1980) and the Hispamic Health and Nutrition
Examination Survey (FHANES) (1982-1584), Hispan-
ics aged 43 to 74 years had the highest prevalence of dia-
betes mellitus (diagnosed plus undiagnosed): 12% in
non-Hispanic whites, 19% in African Americans, and
24% in Mexican Americans.® Whereas the overall
prevalence of hypertension is lower among Hispanics
than among African Americans and similar to. that of
non-Hispanic whites, 23244 the propartion of hypestan-
sive persong with poor blood pressure control is high in
both Hispanics and African American 334 These

- adverse risk factors may be partially offset by a lower

rate of smoking; in one study, California Hispanics wete
statigtically less likely than non-Hispanic whites to be
current smokers and, among smokers, smokad fewer cig-
avettes.® The recent BRFSS results also support a Jower
prevalence of current smoking in Hispanics, although
significant only in women.

Vital-statistics studies and swveillance studies of
incident and prevalent CVD have presented inconsistent
findings with regard to the Hispanic paradox, sspecially
for IHD, The Corpus Christi (Texas) Heart Project has
shown a greater incidence of hospiralized myocardial
infarction (MI) among Hispanics than among non-His-
panic whites.?® This study, however, lacks data on silent
Mls and fatal, out-of-hoepital coronary events, which
éogxprisa a third to half of the fatal coronary everss.
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The sams study group also observed higher case~fatality
rates after MI in Hispanics than in non-Hispanic
whites.?47 In the San Luis Valley (Colorado). Diabstes

. Study, the prevalence of coronary heart disease in men

with diabetes was S0% lower among Hispanics than
non-Hispanic whites, but little difference was evident
thoase without diabetes.** In contrast to the San
Luis study, the San Antonio (Texss) Heart Study showed
a Jower prevalence of MI in Hispanics than in non-His-
panic~white men in those without diabetes.’ The higher
cage-fatality rate in Hispanics may explain the higher
incidence of MI observed m one study and the Jower
prevalence observad in the other.?* The lower IHD
mortality. obsarved in Hispanics in this and other vital-
statistics studies, however, is not consistent with a con-
comitant high case-fatality and high incidence rate of MI
previously reparted for this racial-ethnic group.
Vital-statistics data have limitations-that may explain
these inconsistencies. We have not validated death cere
- tficate coding, and thus, coding artifacta could account
for a portion of ‘the observed racial-ethnic differences,
especially for Hispanics, Substantial underreporting for
Hispanic race or' ethnicity has been noted in death cer-
tificates by some.*4° The National Longitudinal Mertal-
ity Study, howevey, observed that 94% of self-reported
Hispanics were classified as Hispanic on the death cer-
tificate (98.7% overall agreement for Hispanic origin).®
Inflating Hispanic rate numerators by an additional 6%,
. however, would not account for the sizable CVD rate dis-
aepancies observed berween Hispanics and African

Americans or non-Hispanic whites. Previous studies

have discounted coding artifacts becayse of the consis-
tenicy in results across state horders.S* Additional missed
dearhs could have resulted if Hispanics chose to return to
Mexico or other countries of origin to dis after severe
. CVD events and thus not be reported,® although this
probably represents a small fraction of the total.

t Alarmingly higher IHD and stroke mortality in
African Americans than in nonsHispanic whites has
resulted in a targeting of preventive efforrs. Public
health efforts to reduce the disparity in CVD outcomes
require a continued identification and characterization of
racial-ethnic and age-specific risks. It is impoctant to
evaluate niot only group diffarences dn martality when
considering possible target groups, but alse current dif-
ferances and secular trends in CVD risk factor profiles
that affect future montality. In recent years, the preva-
lences of cigarette smmoking and abesity showed compet-
ing trends; the favorable decline in the prevalence of
. clgarette smoking in all sex-racial or -ethnic groups

California’s adult population (27.5% decreaze
since 1984-1987) was offset by a dramatic rise in the
prevalence of obesity (52.1% increase since
1984-1987). Between 1984 to 1987 and 1994 1o 1996,
the prevalence of a sedentary lifestyle was relatively sta-
ble at §3% for all Californians. Combined with the

greater prevalence of diabetes in the minority popula--

tions, these are serious public health concerns with
implications for future. trends in CVD mortality. The

s d
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effect of increasing levels of these risk factors on mor-
tality trends may be somewhat offset by recent improve-
ments in the management of patients af risk.

Clearly the forces behind the recent declines in CVD
mortality have not benefited all demographic -groups
aqually. The benefits of lmproved secondary prevention
especially will likely lag for more economically disad-
vantaged groups. For African Americans, particularly
early in life, the highest IHD and stroke mortality, lack of
a comparable decline in age-adjusted IHD and stroke
rates, and unfavorable trends in CVD risk factors suggest
that increased primary and secondary’ prevention efforts
should be focused on this race or ethinicity currently at
greatest risk. Although comparing diffarent populations
requires caution, national data on IFID mortality from
1968 through 1985 indicate that the average annual per-
centage decline may be slowing . dramatically for
African-American women (~3.9% in 1968 to 1978,
=~2.0% in 1979 to 1985 in the nationa, data,* and —0.3%
in 1935 to 1991 in California data). A similar but more
gradual decelerating decline occtirred in African-Ameri-
can men and non-Hispanic white wpmen, whereas an
accelaration in the declines occurredd in non-Hispanic
white man. Despite the lower and decining age-adjusted
THD mortaliry, Hispanics had higher stroks martality
than nen-Hispanic whites sarly in life. Taken together
with Hispanics' less favorable CVD risk profile and the
large number of Hispanics amrering the ages of greater
risk for [HD and stroke over the next several decades,?
this minority population also desarves careful monitoring
efforts. The intarplay between race or ethniciry, risk fac-
tor profile, and the trends in CVD mcirtality and, in par-
ticular, the paradoxical finding of unexpectedly low
CVD rates in Hispanics despite an adverse cardiovascu-
lar cisk profile, lower sociceconomic status, and incon-
sistent epidemiologic findings nead further investigation.
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