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BSTRACT

 

Background

 

Life expectancy is shorter and mor-
tality from cardiovascular disease higher among
blacks than among whites in the United States. We
studied whether place of birth was associated with
mortality from cardiovascular causes among non-
Hispanic black and white residents of New York City.

 

Methods

 

We linked mortality records from 1988
through 1992 with 1990 U.S. Census data for New
York City. Mortality data for blacks born in the U.S.
South and Northeast and in the Caribbean were com-
pared with those for whites born in the Northeast.

 

Results

 

Among blacks, the rates of overall mortal-
ity and mortality from cardiovascular causes exceed-
ed those among whites. Among persons born in the
Northeast, the rates of death from cardiovascular
disease for white men (285 per 100,000), as com-
pared with black men (299), and for white women
(155), as compared with black women (165), were
similar. However, Southern-born black men and wom-
en both had mortality from cardiovascular disease
that was substantially higher than that of their coun-
terparts born in the Northeast, and Caribbean-born
blacks had rates substantially lower than their North-
eastern-born counterparts. The differences among
the groups in the rates of death from coronary heart
disease were greater than those for death due to
stroke or hypertension. In each category defined by
age and sex, Caribbean-born blacks had significantly
lower rates of death from coronary heart disease
than did whites. Black men who were 25 to 44 years
of age and were born in the South had a rate of
death from coronary heart disease that was 30 per-
cent higher than that of Northeastern-born blacks,
and four times that of Caribbean-born blacks of the
same sex and age.

 

Conclusions

 

The higher rate of mortality from
cardiovascular causes among blacks, as compared
with whites, in New York City masks substantial vari-
ation among blacks based on their place of birth.
(N Engl J Med 1996;335:1545-51.)
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IFE expectancy is shorter, and mortality
rates greater, for black than for white Amer-
icans.

 

1

 

 Recently, these two discrepancies
have widened.

 

2

 

 Cardiovascular disease, the
leading cause of death for all Americans, is the most
important single determinant of these disturbing
trends.

 

3,4

 

Although the relative contribution of genetic and
environmental factors to this mortality pattern re-
mains unknown, clues can be found in observational
studies of defined populations. For example, there
are marked regional differences in mortality from
cardiovascular disease within and among countries.

 

5-9

 

Moreover, migrants often carry patterns of disease
from their countries of origin to their countries of
destination.

 

10

 

 At the same time, changes in the inci-
dence of disease in migrating populations provide
the best evidence of the impact of the environment
on patterns of disease.

To determine the enduring impact of birthplace
on mortality from cardiovascular disease in residents
of New York City, we examined rates of death from
cardiovascular disease for the years 1988 through
1992 for blacks from the southern United States,
blacks born in the Caribbean area, and Northeast-
ern-born blacks and whites, and we compared each
of these groups with the total U.S. population. We
found that the variation in mortality from cardiovas-
cular disease within the black population according
to birthplace far exceeds the interracial differences
between blacks and whites.

L
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METHODS

 

Sources of Data

 

This analysis is based on New York City mortality records for
the five-year period from 1988 through 1992 and on 1990 U.S.
Census data.

 

Death Records

 

Computer tapes with information on the registration of deaths
were provided to us by the New York City Health Department, to
which all births and deaths in the city are reported.
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 Information
identifying individual persons was eliminated to preserve confiden-
tiality. The records of deaths included the person’s borough and
ZIP Code of residence, age, sex, educational attainment, race, an-
cestry, and birthplace. These characteristics were recorded by fu-
neral directors, usually on the basis of information obtained from
a relative of the deceased person. Underlying causes of death were
coded by a physician according to the 

 

International Classification
of Diseases, 9th Revision 

 

(ICD-9). The major categories in our
analysis were death from all causes, death from cardiovascular dis-
ease (ICD-9 codes 390 to 459), death from coronary heart disease
(codes 410 to 414), death from stroke (codes 430 to 438), and
death from hypertensive disease (codes 401 to 404).

 

Census Data

 

The 1990 U.S. Census Public Use Microdata Samples (PUMS)

 

12

 

data were obtained from the Department of Data Service of the
City University of New York. The PUMS tapes, the largest avail-
able census data base, contain data on about a 5 percent sample
of the total census population. A weighting value was assigned by
the Census Bureau to each case in this sample. On the basis of
these weights, the characteristics of the PUMS sample were ex-
trapolated to the total population.
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 The variables, as constructed
from data reported by the respondents themselves, included bor-
ough of residence, race, ethnic group, age, sex, birthplace, educa-
tion, years of residence in the United States (for foreign-born re-
spondents), and employment status.

 

Matching Variables

 

Information on age, sex, race, ethnic group, birthplace, and ed-
ucation was available in both the death records and the census
data. A person’s year of immigration and employment status were
not available in the death records. Of these several variables, four
(age, sex, race, and birthplace) were recorded in the same format
in both files.

Birthplace was defined in the following manner. First, persons
born in the United States were separated from those born else-
where. Those born in the United States were then subdivided ac-
cording to four regions.
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 The South comprised the states of Ala-
bama, Arkansas, Delaware, Florida, Georgia, Kentucky, Louisiana,
Maryland, Mississippi, North Carolina, Oklahoma, South Caroli-
na, Tennessee, Texas, Virginia, and West Virginia and the District
of Columbia. The Northeast comprised Connecticut, Maine, Mas-
sachusetts, New Hampshire, New Jersey, New York, Pennsylvania,
Rhode Island, and Vermont. Because there were few black mi-
grants to New York from the Midwest and West (1.5 percent), per-
sons born in these areas, black or white, were not included in the
final analysis. Only whites born in the Northeast were studied.

The category of foreign-born blacks included only migrants
from the Caribbean islands and excluded a small number of blacks
born elsewhere. Of the foreign-born blacks, 86 percent were from
Barbados, Grenada, Haiti, Jamaica, and Trinidad and Tobago.

With both the data sources,
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 we considered as whites those
who either defined their race (or whose race was listed on the
death records) as white or identified themselves as (for example)
Canadian, German, Italian, Lebanese, Near Eastern, Arab, or Pol-
ish. We considered as blacks those who indicated their race (or
whose race was listed on the death records) as black, Negro,
or African American or whose background, region, or nation of

origin was identified as (for example) black Puerto Rican, Jamai-
can, Nigerian, West Indian, or Haitian.

The definition of Hispanic origin was similar in the two data
files. However, the variable representing Hispanic origin in the
two data sets differed. In the census data, Hispanics were defined
as such in a single variable that captured the response to questions
about place of origin. Respondents who had cited Mexico, Puerto
Rico, or Cuba, as well as those who indicated that they were of
other Spanish or Hispanic origin, were defined as Hispanics. In
the death records, Hispanic status was defined through a variable
called ancestry and included persons (even those born in the
United States) whose ancestry was Mexican, Puerto Rican, or
Cuban and those whose ancestors came from other Hispanic
countries.
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 We therefore excluded both persons of Hispanic ori-
gin in the census data and those of Hispanic ancestry in the death
records, so that only data on non-Hispanic blacks and non-His-
panic whites remained.

Educational attainment was classified into 17 categories in the
census file and 5 categories in the death records. More than 10
percent of the information on education was missing from the
death records, so education was not included in our analysis of
mortality.

 

Statistical Analysis

 

Mortality rates were computed according to race, sex, and birth-
place for residents of New York City, as well as for the United
States as a whole. The measures of mortality according to sex that
we used in the analysis were age-adjusted death rates according to
cause of death, standardized mortality ratios (with the mortality
rate of Northeastern-born whites as the reference category), and
excess deaths of blacks (as compared with Northeastern-born
whites). These measures were estimated for each region of birth.
Initially, five-year mortality rates (for 1988 to 1992) per 100,000
persons were computed by dividing the number of deaths (from
the death records) in the five years by the population in 1990 as
recorded in the census and then multiplying by 100,000. To esti-
mate an average annual mortality rate, the five-year rate was divid-
ed by 5 and expressed as a rate per 100,000 per year.

For each of the sexes and causes of death, age-adjusted mortal-
ity rates according to birthplace (and for the United States as a
whole) were calculated by the direct-standardization method

 

15

 

with the U.S. population in 1940

 

16

 

 as the standard and with
10-year age categories, to permit comparison with data on the na-
tional population. In addition, the 1990 population of New York
City was used as a standard to make it possible to perform an
analysis according to five-year age groups; this was done within
each of three broader age strata (25 to 44 years, 45 to 64, and
65 and above) to estimate age-adjusted mortality rates.

With the sex-specific death rates of Northeastern-born whites
as the reference category, standardized mortality ratios for blacks
according to birthplace were computed for each sex by the indi-
rect method of standardization

 

15 

 

for those 25 to 64 years of age.
To calculate the standardized mortality ratios according to birth-
place, the total number of observed deaths due to each cause in
the five-year period was divided by the total expected number of
deaths, a figure based on the population of each age group and
the death rates of that age group in the reference category. The
95 percent confidence intervals for the standardized mortality ra-
tios were calculated. We calculated annual excess deaths as the dif-
ference between the total number of observed deaths and the ex-
pected number of deaths for the five years from 1988 through
1992 (again with the sex-specific death rates of Northeastern-
born whites as the reference category), divided by 5 and ex-
pressed as an annual rate per 100,000 persons.

 

RESULTS

 

Demographic Characteristics

 

Most of the whites in our final sample (73.1 per-
cent) were born in the Northeast (Table 1). This was
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also true, but less so, for blacks (54.1 percent). Nearly
20 percent of black subjects came from the South,
and 17 percent from the Caribbean region. Blacks
from the South were older on average, and this group
included comparatively more old people, and fewer
young people; blacks born in the Northeast were the
youngest group, and black Caribbean migrants were
intermediate in age (mean age, 51.1, 23.2, and 37.7
years, respectively). The proportion of Northeastern-
born blacks and whites who were male was the same
(46.9 percent), but there were fewer males among
blacks born in the South (38.1 percent) and the Car-
ibbean (43.3 percent). In general, the educational at-
tainment of whites and the proportion employed ex-
ceeded the levels among blacks. More Caribbean
migrants than blacks born in the South had graduat-
ed from high school (77.9 percent vs. 64.5 percent).

As noted above, five Caribbean countries — Barba-
dos, Grenada, Haiti, Jamaica, and Trinidad and Toba-
go — were the birthplace of 86 percent of the black
Caribbean migrants. The demographic characteristics
of the migrants from these five islands were generally
similar and did not differ importantly from those of
the remaining 14 percent of black Caribbean mi-
grants. The average length of stay in the United States
for the black Caribbean migrants was 13.9 years.

 

Mortality Rates

 

The age-adjusted death rates per 100,000 New
York City residents exceeded those for the country
as a whole (878.9 vs. 680.2 for males and 456.8 vs.
387.9 for females). Moreover, within the city, the
overall mortality rates for blacks substantially ex-
ceeded those for whites among both males (1224.8
vs. 721.4) and females (593.7 vs. 393.1). Black males
born in the South had a higher rate of death from
all causes (1382.7) than did blacks born in the
Northeast (1221.8) and a much higher rate than did

black Caribbean migrants (762.3). The same pattern
held for females (Southern-born blacks, 647.0;
Northeastern-born blacks, 552.5; and Caribbean-
born blacks, 386.7).

Cardiovascular disease was the leading cause of
death for both black and white New Yorkers, ac-
counting for 34.1 percent and 51.8 percent of all
deaths, respectively. Overall, the age-adjusted total
rate of death from cardiovascular disease per 100,000
population (with the 1940 U.S. population used as
the standard) was 264.9 for blacks and 209.9 for
whites. Among males, this rate was sharply higher
for Southern-born blacks than for other blacks
or Northeastern-born whites (Fig. 1). The pattern
among females was similar. All four regional groups
had higher rates than did the U.S. population as a
whole (251.8 for males and 143.0 for females in the
United States as a whole) (data not shown). All the
groups of black males had higher death rates from
stroke than New York City whites, but Southern-
born black males had higher rates than other blacks.
This was also true for females. The relative disadvan-
tage of Southern-born black males persisted in their
rate of death from coronary heart disease (207.9 per
100,000), but this rate was similar to that among
Northeastern-born whites (203.7 per 100,000). By
contrast, Southern-born black females had a higher
rate of death from coronary heart disease (137.0 per
100,000) than did Northeastern-born white females
(109.1). Blacks, both male and female, born in the
Caribbean and the Northeast had lower rates of death
from coronary heart disease than did their Northeast-
ern-born white counterparts.

The relative differences in mortality according to
birthplace between the groups (Table 2) were great-
est among the young (25 to 44 years old) and the
middle-aged (45 to 64 years old). Again, blacks gen-
erally had higher death rates than whites. The differ-

 

*Data are from the 1990 U.S. Census.

†Numbers in parentheses represent the percentages of the total population in each racial group that was born in the
region shown. 
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25 yr
25 to 64 yr

 

�

 

65 yr

6.0
70.1
23.9

59.2
37.7

3.1

23.5
68.0

8.5

28.0
53.1
18.9

Male sex — % 38.1 46.9 43.3 46.9

At least high-school education — % 64.5 74.6 77.9 85.6

Unemployed — % 19.2 19.7 10.1 12.3
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ences within the black population were also greatest
among those under 65 years of age. Southern-born
blacks, both young and middle-aged and both male
and female, had higher rates of death from all causes
(as well as from selected cardiovascular causes) than
the other black groups. The difference in mortality
between Southern-born and Caribbean-born blacks
was particularly marked.

Young black men born in the South had an age-
adjusted rate of death from coronary heart disease
(30.1 per 100,000) that was 30 percent higher than
that of young Northeastern-born black men (23.1),
and more than four times as high as that of young
Caribbean-born black men (7.4). These relative dif-
ferences were somewhat diminished in middle-aged
subjects, but even in this group, Southern-born
blacks still had a rate of death from coronary heart
disease more than twice that of Caribbean-born
blacks (406.5 vs. 165.2 per 100,000). In the oldest
group (65 years of age or older), the death rate from
coronary heart disease among Caribbean-born blacks
(2149.1 per 100,000) became roughly equal to that
among Southern-born blacks (2117.5 per 100,000).
Caribbean-born black men had lower rates of death
from coronary heart disease than Northeastern-born

whites in all age groups. On the other hand, in all
age groups and both sexes, deaths due to hyperten-
sive disease and stroke were higher among Carib-
bean-born blacks than among Northeastern-born
whites (Table 2).

 

Standardized Mortality Ratios and Annual Excess Deaths

 

Southern-born black men 25 to 64 years of age
had higher rates of death from all causes and higher
rates of death from each of the categories of cardio-
vascular disease than did Northeastern-born white
men (Table 3). Black men born in the Northeast had
higher rates of death from all causes and from total
cardiovascular disease, stroke, and hypertension than
did whites born in the Northeast, but the rates of
death from coronary heart disease were similar in the
two groups. Caribbean-born black men had a mor-
tality rate from all causes similar to that of North-
eastern-born whites, but a higher mortality rate from
stroke and hypertensive disease. All these patterns (for
death from coronary heart disease, all causes, stroke,
and hypertensive disease) were also found among
Southern-born black, Northeastern-born black, and
Northeastern-born white women. Caribbean-born
black men, however, had a sharply lower mortality

 

Figure 1.

 

 Age-Adjusted Annual Rates of Death from Selected Cardiovascular Diseases in Non-Hispanic Blacks and Whites in New
York City from 1988 through 1992, According to Birthplace.
Mortality rates were adjusted for age in 10-year age categories, with the U.S. population in 1940 used as the standard. CVD denotes
cardiovascular disease, and CHD coronary heart disease.
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rate from total cardiovascular disease and from coro-
nary heart disease than did Northeastern-born whites.
Caribbean-born black women had rates of death from
all causes, total cardiovascular disease, and coronary
heart disease that were similar to those of Northeast-
ern-born white women.

The excess deaths among black as compared with
white New Yorkers were largely due to the presence
of Southern-born blacks. As compared with North-
eastern-born whites, only Southern-born blacks had
excess deaths from coronary heart disease. Striking-
ly, in spite of their excess deaths from all causes and
from total cardiovascular disease, Northeastern-born
blacks had no excess deaths from coronary heart dis-
ease. As a group, Caribbean-born black men actually

had fewer deaths from cardiovascular disease overall
— particularly deaths from coronary heart disease —
than did men from any other region. It should also
be noted that nearly half the excess deaths among
Southern-born black women were accounted for by
cardiovascular disease. By contrast, less than 10 per-
cent of the excess deaths among Northeastern-born
black men were due to cardiovascular disease.

 

DISCUSSION

 

Mortality rates in New York City differ substan-
tially according to race and sex. The disadvantage of
blacks as compared with whites is well known. What
has not previously been noted, however, is the strik-
ing heterogeneity of mortality rates within the black

 

*Death rates are expressed per 100,000 population per year, with adjustment for age according to
five-year age groups, with the total population of New York City in 1990 used as the standard.
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deaths/100,000

 

Men

 

25–44 yr
All causes
Cardiovascular disease
Coronary heart disease
Hypertension
Stroke

1313.1
106.5

30.1
16.0
15.5

1259.6
99.0
23.1
14.6
15.2

479.3
38.2

7.4
4.5
8.0

393.0
38.8
16.8

3.6
3.8

45–64 yr
All causes
Cardiovascular disease
Coronary heart disease
Hypertension
Stroke

2415.5
835.6
406.5

94.2
102.9

2106.4
653.8
318.9

73.2
74.0

914.3
347.7
165.2

33.1
64.4

1227.3
493.1
339.8

19.0
25.3

 

�

 

65 yr
All causes
Cardiovascular disease
Coronary heart disease
Hypertension
Stroke

7662.8
3525.8
2117.5

220.0
321.0

5290.4
2495.9
1467.5

140.6
248.7

7092.0
3646.6
2149.1

184.1
452.6

5727.6
3194.2
2429.8

164.5
57.4

 

Women

 

25–44 yr
All causes
Cardiovascular disease
Coronary heart disease
Hypertension
Stroke

369.4
50.4
12.4
10.9
14.9

320.7
56.8
10.1
10.3
13.0

157.4
20.0

3.2
3.2
3.7

127.6
14.6

5.1
0.8
2.3

45–64 yr
All causes
Cardiovascular disease
Coronary heart disease
Hypertension
Stroke

1141.6
456.6
223.8

51.5
65.8

953.8
322.1
151.5

40.4
41.5

588.4
221.2
105.3

28.6
38.6

664.1
202.3
133.1

8.2
16.9

 

�65 yr
All causes
Cardiovascular disease
Coronary heart disease
Hypertension
Stroke

5222.2
2936.8
1815.0

178.6
319.2

2803.4
1579.1

981.0
115.3
141.3

3991.1
2344.8
1409.2

143.0
349.8

3715.3
2158.5
1620.8

45.6
146.8
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