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We analyzed cardiovascular dis-
ease mortality risks associated with
obesity using participant-level meta-
analysis of data from the Black Pool-
ing Project for Black and White indi-
viduals. The adjusted relative risks
(ARRs) were stronger among White
participants than among Black par-
ticipants for coronary heart disease
AAR=1.21 (95% confidence interval
[CI]=1.07, 1.36) versus 0.87 (95%
CI=0.69, 1.09), respectively, and car-
diovascular disease ARR=1.18 (95%
CI=1.07, 1.29) versus 0.91 (95%
CI=0.77, 1.05), repectively. The results
suggest that obesity is an indepen-
dent risk factor in White people, and
additional study of body size and dis-
ease progression is necessary in the
assessment of racial disparities. (Am
J Public Health. 2008;98:XXX–XXX.
doi:10.2105/AJPH.2006.093781)

Increased body mass index (BMI; calcu-
lated as weight in kilograms divided by height
in meters squared) has been associated with
increased risks for cardiovascular disease.1–4

Likewise, the racial disparities in obesity, car-
diovascular disease, and stroke have left Black
patients with a particularly heavy disease bur-
den.5–7 However, the disease risks attributed
to obesity are inconsistent and less clear for
Black individuals than for White individu-
als.1,3,4,8–22 The association between obesity
and cardiovascular disease is limited because
of the relative paucity of long-term follow-up
outcomes for Black men and women. We
examined the association between BMI and

coronary heart disease (CHD), stroke, and
cardiovascular disease mortality by reviewing
data from the Black Pooling Project, which in-
cludes more than 450000 person-years of
follow-up.

METHODS

Data Source
The Black Pooling Project includes participant-

level data on 27691 persons (4853 Black
and 22838 White) from 4 studies: Evans
County Heart Study, Charleston Heart Study,
and National Health and Nutrition Examina-
tion Survey I and II (NHANES I and II). Base-
line values, collected between 1960 and
1980, included height, weight, blood pres-
sure, cholesterol, diabetes status, and smoking
status.23–27 Mortality follow-up ranged from
15 to 30 years and included more than

450000 person-years (82893 Black and
368069 White).

Analysis
We used 3 Cox proportional hazards

regression models to calculate the relative
risk of CHD, stroke, and cardiovascular
disease mortality associated with obesity
(BMI ≥ 30 kg/m2), with normal weight
(BMI = 18.5–24.9 kg/m2) as the referent
group. The covariates in each of these
models were chosen a priori. Model 1 was
adjusted for age; model 2 for age and
smoking status; and model 3 for age,
smoking status, hypertension, cholesterol,
and diabetes. We ran these models for
each race group (Black and White) and
each gender in both race groups (Black
and White men and women) separately in
each of the 4 cohorts and then pooled

TABLE 1—Sample Characteristics for Black and White Women and Men: Black Pooling
Project

Black White

Total Women Men Total Women Men

Total sample, No. 4853 2843 2010 22 838 12 739 10 099

Deaths, No. (%)

Cardiovascular disease deaths 1165 (24) 636 (22) 529 (26) 3738 (16) 1654 (13) 2084 (21)

Coronary heart disease deaths 569 (12) 297 (10) 272 (14) 2388 (10) 980 (8) 1408 (14)

Stroke deaths 302 (6) 174 (6) 128 (6) 631 (3) 343 (3) 288 (3)

Person-years 82 893 50 881 32 012 368 069 215 400 152 669

Age, y, mean (SD) 51.1 (14) 50.1 (14) 52.7 (14) 51.3 (14) 50.4 (15) 52.4 (14)

Blood pressure, mm Hg, mean (SD)

Systolic blood pressure 148 (32) 149 (34) 147 (29) 134 (23) 133 (25) 136 (21)

Diastolic blood pressure 91 (16) 90 (16) 92 (16) 83 (12) 82 (12) 85 (12)

Cholesterol, mg/dL, mean (SD) 220 (48) 223 (49) 216 (46) 224 (48) 227 (51) 221 (45)

BMI,a %

Underweight 4 5 4 4 4 3

Normal weight 38 31 48 47 51 42

Overweight 32 31 34 34 27 43

Obese 17 21 11 11 12 11

Morbidly obese 9 13 3 4 6 2

Diabetes, % 6 7 5 4 4 4

Smoking status, %

Nonsmoker 54 66 36 46 59 29

Former smoker 9 6 13 21 13 31

Current smoker 37 28 51 33 28 40

aBMI=body mass index; weight in kilograms divided by height in meters squared, Underweight was defined as <18.5 kg/m2,
normal weight as 18.5–24.9 kg/m2, overweight as 25–29.9 kg/m2, obese as 30–34.9 kg/m2, and morbidly obese as ≥ 35 kg/m2.
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them according to participant-level meta-
analysis to obtain an overall estimate. We
tested the racial differences in the associa-
tion between obesity and mortality with a
z statistic—calculated as the difference in
the estimated regression coefficients for
obesity in Black and White individuals
divided by the standard error of the
difference.

RESULTS

Table 1 presents descriptive characteristics
of participants in the Black Pooling Project.

Among White persons, obesity was inde-
pendently associated with CHD, stroke, and
cardiovascular disease mortality in models
1 and 2 and with CHD and cardiovascular
disease mortality in model 3 (Table 2). In
model 2, which controlled for age and
smoking, obesity had a significantly stronger
association with CHD (P = .002), stroke
(P = .012), and cardiovascular disease
(P < .001) mortality among White individu-
als than among Black individuals. Similar
results were obtained when the association
between obesity and CHD, stroke, and car-
diovascular disease mortality was calculated
for each gender–race group.

Given that a previous report suggested
that cardiovascular disease risk begins at a
higher BMI for Black than for White indi-
viduals,21,28 we also examined risk associ-
ated with morbid obesity (BMI ≥ 35 kg/m2).
Among Black individuals, morbid obesity
was not independently associated with car-
diovascular disease mortality (relative risk
[RR] = 1.09; 95% confidence interval
[CI] = 0.89, 1.36), whereas among White
individuals, the risk of cardiovascular dis-
ease mortality increased further (RR = 1.51;
95% CI = 1.29, 1.76).

DISCUSSION

Although significant differences in body
size and cardiovascular disease mortality
have been confirmed between Black and
White persons, the association between obe-
sity and mortality remains inconsistent. The
Black Pooling Project enhanced the findings
of previous studies that suggested that the
risk of death associated with a high BMI is

stronger among White than among Black
people1,12 by identifying a significantly
greater association between obesity and CHD,
stroke, and cardiovascular disease mortality
among White individuals. Among White
participants, obesity was independently as-
sociated with CHD, stroke, and cardiovascu-
lar disease mortality after adjustment for
age and for age and smoking, and with
CHD and cardiovascular disease mortality

after adjustment for multiple comorbid risk
factors. The association between obesity
and stroke among White participants was
attenuated in the fully adjusted model;
however, the association remained signifi-
cant when hypertension was removed from
the model.

These results were limited by several
factors, including the lack of data on body
fat pattern, particularly measures of waist

TABLE 2—Relative Risk (RRs) and 95% Confidence Intervals (CIs) of Coronary Heart Disease
(CHD), Stroke, and Total Cardiovascular Disease Mortality Associated With Obesity Among
Black and White Men and Women: Black Pooling Project

CHD, Stroke, Cardiovascular Disease,
RR (95% CI) RR (95% CI) RR (95% CI)

Total population

Model 1

Blacks 1.12 (0.91, 1.38) 0.81 (0.61, 1.09) 0.97 (0.84, 1.12)

Whites 1.33a (1.19, 1.48) 1.33a (1.08, 1.65) 1.34a (1.22, 1.46)

Model 2

Blacks 1.01 (0.81, 1.26) 0.84 (0.63, 1.13) 1.02 (0.88, 1.20)

Whites 1.50a (1.34, 1.69) 1.40a (1.12, 1.73) 1.48a (1.35, 1.62)

Model 3

Blacks 0.87 (0.69, 1.09) 0.84 (0.61, 1.16) 0.91 (0.77, 1.05)

Whites 1.21a (1.07, 1.36) 1.14 (0.91, 1.44) 1.18a (1.07, 1.29)

Women

Model 1

Blacks 1.21 (0.90, 1.61) 0.98 (0.68, 1.43) 1.12 (0.93, 1.36)

Whites 1.55a (1.32, 1.81) 1.37a (1.04, 1.81) 1.52a (1.34, 1.72)

Model 2

Blacks 1.18 (0.88, 1.60) 1.08 (0.73, 1.60) 1.14 (0.94, 1.39)

Whites 1.67a (1.42, 1.97) 1.42a (1.07, 1.60) 1.61a (1.42, 1.82)

Model 3

Blacks 1.03 (0.76, 1.42) 0.96 (0.64, 1.45) 1.02 (0.83, 1.25)

Whites 1.32a (1.12, 1.57) 1.15 (0.85, 1.54) 1.27a (1.12, 1.45)

Men

Model 1

Blacks 0.94 (0.65, 1.34) 0.73 (0.40, 1.33) 0.96 (0.74, 1.24)

Whites 1.32a (1.12, 1.54) 1.46a (1.04, 2.07) 1.32a (1.16, 1.51)

Model 2

Blacks 0.96 (0.65, 1.40) 0.74 (0.39, 1.40) 0.99 (0.76, 1.31)

Whites 1.43a (1.21, 1.69) 1.50a (1.05, 2.14) 1.42a (1.24, 1.63)

Model 3

Blacks 0.86 (0.57, 1.28) 0.65 (0.34, 1.25) 0.88 (0.66, 1.17)

Whites 1.18a (1.00, 1.41) 1.23 (0.85, 1.78) 1.16a (1.01, 1.34)

Note. Model 1 was adjusted for age. Model 2 was adjusted for age and smoking status. Model 3 was adjusted for age,
smoking status, cholesterol, diabetes, and hypertension. Obese was defined as having a body mass index (weight in kilograms
divided by height in meters squared) as 30.0–34.9 kg/m2.
aP = .05.
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circumference and abdominal visceral fat,
which have been shown to be strongly
associated with cardiovascular disease mor-
tality.14,29,30 This study was also limited by
the use of only baseline measures for BMI
and other covariates. This analysis was lim-
ited to CHD, stroke, and cardiovascular
disease mortality and did not consider
competing causes of mortality.

These findings confirm a stronger associ-
ation between BMI and CHD, stroke, and
cardiovascular disease mortality among
White than among Black individuals.
Nonetheless, obesity should be considered a
significant risk factor for both Black and
White people, and weight loss and manage-
ment strategies should be used to reduce
the racial disparities in cardiovascular dis-
ease. Clearly, comorbid conditions, includ-
ing hypertension and diabetes, are strongly
associated with obesity and have significant
racial differences in severity and preva-
lence. Nonetheless, our results suggested
that obesity does not explain the racial dis-
parities in CHD, stroke, and cardiovascular
disease. Additional longitudinal studies are
needed to investigate the mechanisms of
obesity and cardiovascular disease progres-
sion as well as the risks attributed to race in
disease outcomes. Likewise, the results of
this long-term follow-up study support the
implementation of public health interven-
tion strategies targeting all segments of the
population.
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minutes of moderate-intensity physical ac-
tivity most days of the week.1 National sur-
veillance indicates that Hispanic individu-
als are less physically active than are
non-Hispanic White individuals2–5; how-
ever, studies do not account for socioeco-
nomic factors that may confound the associ-
ation.6–9 Additionally, studies have not
examined differences among Hispanic
persons by country of origin.

Hispanic individuals in the United States
come from 19 countries of origin, each
with distinctive histories and cultural influ-
ences.10–12 Health and health behaviors
vary across these groups.13 More-accultur-
ated Hispanic persons are more physically
active than are their less-acculturated
counterparts.14,15

We used nationally representative data
to compare the prevalence of leisure-time
physical activity among Hispanic and non-
Hispanic White individuals in the United
States. We conducted multivariate analyses
that included sociodemographic covariates
to determine whether disparities in leisure-
time physical activity persisted after we
controlled for confounders.

METHODS

We combined data collected from 2000
through 2003 of the National Health Inter-
view Survey to examine leisure-time physi-
cal activity among adults (18 years and
older).16

Measures
Race/ethnicity. Participants who self-

reported as Hispanic also identified their
Hispanic origin or ancestry (Table 1). We
limited analyses to Hispanic individuals
who reported a single country of origin
from Latin American regions. Excluded in-
dividuals represented 4.5% of the Hispanic
sample.

Leisure-time physical activity. Participants
were asked about frequency and duration
of vigorous and of light-to-moderate activi-
ties during their leisure time. The leisure-
time physical activity questions within the
National Health Interview Survey have
been rigorously evaluated17 and are used
for national leisure-time physical activity

surveillance and monitoring progress to-
ward Healthy People 2010 objectives.18

We defined a 3-level physical activity
variable: (1) no leisure-time physical activity,
(2) some leisure-time physical activity but
below recommended levels, and (3) leisure-
time physical activity at recommended levels
according to the CDC, American College of
Sports Medicine,1 and Healthy People 2010
objectives.18

Sociodemographics. Table 1 includes a list
of sociodemographic variables. To account for
potential nonlinear trends in age, we entered
dummy-coded variables for age groupings.
Proxy measures for socioeconomic status in-
cluded education, employment status, and
health insurance.

Health indicators. Self-rated health was
defined as fair or poor versus good or bet-
ter. Physical limitations were defined as
any difficulties with performing unaided
activities. Psychological distress was de-
fined as negative mood that interfered with
functioning “some” or “a lot” during the
past 30 days.

Behavioral risk factors. Behavioral risk fac-
tors included smoking status and weekly
heavy drinking episodes (≥ 5 drinks/episode).

Acculturation. We used 3 proxy measures
for acculturation: (1) interviewed in Spanish,
(2) birthplace, and (3) resided in the United
States less than 10 years.

Analysis
We adjusted analyses for the complex

sampling design with Stata statistical soft-
ware version 9.2 (Stata Corp, College Station,
Tex). The analytic plan followed 2 steps:
(1) we compared leisure-time physical ac-
tivity prevalence and socioeconomic and
demographic characteristics between non-
Hispanic White participants and each of
the Hispanic subgroups, and (2) we used
ordinal logistic regression to create multi-
variate-adjusted models that examined
differences in the 3-level leisure-time
physical activity measure between non-
Hispanic White individuals and each of
the Hispanic subgroups.19 Parameter esti-
mates from these models indicated odds
of being in a more active level of leisure-
time physical activity. Post/hoc analysis of
differences between odds ratios for each
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Leisure-Time Physical
Activity Disparities
Among Hispanic
Subgroups in the United
States
| Charles J. Neighbors, PhD, MBA, David X.

Marquez, PhD, and Bess H. Marcus, PhD

Studies of leisure-time physical ac-
tivity disparities for Hispanic individ-
uals have not adjusted for sociode-
mographic confounds or accounted
for variation by country of origin. We
used the National Health Interview
Survey to compare leisure-time phys-
ical activity among Hispanic and non-
Hispanic White persons. All Hispanic
subgroups were less active than
were non-Hispanic White people,
yet significant heterogeneity existed
among Hispanic persons. Sociode-
mographic factors partly accounted
for disparities among men; dispari-
ties among women persisted despite
multivariate adjustments. Interven-
tions must attend to these under-
served yet varied subcommunities.
(Am J Public Health. 2008;98:
XXX–XXX. doi:2006.086682)

The Centers for Disease Control and Pre-
vention (CDC) and the American College
of Sports Medicine recommend at least 30


