CARDIOVASCULAR RiISK FACTOR VARIATION WITHIN A HISPANIC COHORT:
SWAN, THE STUDY OF WOMEN’S HEALTH ACROSS THE NATION

Obijectives: Hispanics have less favorable
cardiovascular risk profiles relative to other
groups, although little is known regarding
variability in risk profiles according to country
of origin. Our goal was to examine the
association of cardiovascular risk factors with
country of origin and acculturation in a cohort
of middle-aged Hispanic women.

Design: Cross-sectional study.

Setting: Baseline data for participants at the
New Jersey Site of the Study of Women’s
Health Across the Nation (SWAN).

Participants: 419 women, aged 42-52 years,
comprising 142 non-Hispanic Whites and 277
Hispanic: Central American (n=29), South
American (n=106), Puerto Rican (n=56),
Dominican (n=42) and Cuban (n=44).

Main Outcome Measures: BMI, smoking,
blood pressure, lipid profiles, and presence of
hypertension, hyperlipidemia, diabetes and
metabolic syndrome were compared using
univariate and multivariable models.

Results: LDL and HDL varied significantly
across Hispanic subgroups (overall P=.05).
Prevalence of metabolic syndrome was great-
est in Puerto Rican women (48.2% vs 40.0%,
35.0%, 13.9% and 29.3% in Central American,
South American, Dominican and Cuban wom-
en, respectively, P=.016). Central American
women were least likely to smoke (P<.05 vs
Puerto Rican, Cuban and South American).
Prevalence of hypertension and diabetes were
similar across groups. Differences in lipids and
metabolic syndrome were not explained by
acculturation, financial strain, education, phys-
ical activity, smoking or dietary fat intake.

Conclusions: There is significant heterogene-
ity in cardiovascular risk status among middle-
aged Puerto Rican, Cuban, Dominican, Cen-
tral American and South American women,
not explained by acculturation or socioeco-
nomic indicators. These differences may be
important for targeting screening and preventive
interventions. (Ethn Dis. 2010;20:396-402)
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INTRODUCTION

Hispanics are the fastest growing
demographic subgroup in the United
States, and will constitute 25% of the
US population by 2050." In general,
Hispanics in the United States have
higher prevalence of cardiovascular risk
factors than do non-Hispanic Whites,
particularly obesity and diabetes.>?
Paradoxically, some studies have report-
ed lower coronary heart disease and
total cardiovascular disease (CVD) rates
among US Hispanics compared with
other ethnic groups.4’S However, others
demonstrating  higher all cause® and
coronary heart disease mortality in
Hispanics”® have challenged the exis-
tence of a Hispanic paradox.

Reasons for elevated risk factor
prevalence among Hispanics remain
unclear. Acculturation to a more seden-
tary western lifestyle has been suggested
as a factor related to the elevated rates of
obesity and diabetes,”"!
medical care has been shown to be lower

and access to

among Hispanics compared with other
ethnic groups in the United States.'?
Our current understanding is limited by
the lack of data regarding variation in
cardiovascular risk factors among His-
panic subgroups. The term Hispanic
refers to a heterogeneous group consist-
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ing of persons with ancestries from
varying countries of origin. Despite
heterogeneity of socioeconomic status
and culture, few studies have described
risk factor prevalence among ethnic
subgroups of Hispanics.'”> The New
Jersey cohort of the Study of Women’s
Health Across the Nation (SWAN)
provided the opportunity to examine
variations in cardiovascular risk factors
among Hispanic women in relation to
country of origin and measures of
acculturation.

Despite heterogeneity of
socioeconomic status and
culture, few studies have

described risk factor

prevalence among ethnic

subgroups of Hispanics. 13

METHODS

This cross-sectional study included
baseline data for women enrolled at the
Newark, NJ site of the SWAN, a
multicenter, multiethnic community-
based longitudinal study designed to
characterize biological and psychosocial
changes during the menopausal transi-
tion. ' Briefly, SWAN enrolled a total
of 3,302 women from 1996 to 1997 at
seven sites: Boston, Mass, Chicago, Ill,
Detroit, Mich, Los Angeles and Oak-
land, Calif, Newark, NJ, and Pitts-
burgh, Pa. Each site recruited Caucasian
women and women from one other



race-ethnic background. The NJ site
was the only site that specifically
targeted enrollment of Hispanic wom-
en. At enrollment, women were re-
quired to have an intact uterus and at
least one ovary, were not pregnant or
breastfeeding, and were aged 42—
52 years. All participants were still
menstruating, and women using oral
contraceptives or hormone replacement
therapy within the previous three
months were excluded.

The Newark site recruited Hispanic
and Caucasian women from Hudson
County, NJ using random digit dialing
and snowball sampling.'* Census tracts
containing higher than average densities
of Hispanic houscholds were over
sampled. A total of 420 women (142
Caucasian, 278 Hispanic) were en-
rolled. Women were asked to designate
their primary race-ethnicity. Women
were eligible for enrollment at the NJ
site if they designated Puerto Rican,
Mexican or Mexican American, Do-
minican, Central American, Cuban or
Cuban American, South American,
Spanish, or other Hispanic, or Cauca-
sian/White non-Hispanic (European
descent). This study was approved by
the institutional review board of the
New Jersey Medical School and all
women signed informed consent prior
to participation.

A fasting blood draw was targeted to
the early follicular phase of the men-
strual cycle (days two to five). All
samples were maintained at 4°C until
separated and then were frozen at
—80°C and shipped on dry ice to a
central laboratory. Standard cardiovas-
cular risk factors were assayed at the
Medical Research Laboratories, (Lex-
ington, Ky, USA) which is certified by
the National Heart Lung and Blood
Institute, Centers for Disease Control
Part 11T program."” Low-density lipo-
protein was calculated using the Friede-
wald equation16 excluding women with
triglycerides >4.52 mmol/L (400 mg/
dL). The HOMA insulin resistance
index was calculated as (fasting insulin
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X fasting glucose)/22.5.17 C-reactive
protein was quantified with an ultra-
sensitive rate-immunonephelometric
method (hs-CRP on a BN 100, Dade-
Behring).

Blood pressure was measured in the
right arm with the participant seated
following at least five minutes of rest.
Two sequential values were averaged.
Height and weight were measured
without shoes with participants wearing
light clothing. Waist circumference was
measured over undergarments or light
clothing. Body mass index (BMI) was
calculated as (weight [kg]/height [m?)).

Diabetes was defined as a fasting
blood glucose level =6.993 mmol/L
(126 mg/dL) or self-reported use of
insulin. Metabolic syndrome was de-
fined according to the Adult Treatment

Panel III criteria'®!?

as having at least
three of the following metabolic abnor-
malities: 1) blood pressure >130/85 or
self-reported use of antihypertensive
medications; 2) HDL cholesterol
<1.295 mmol/L (50 mg/dL); 3) tri-
glycerides =1.695 mmol/L (150 mg/
dL); 4) fasting glucose =5.55 mmol/L
(100 mg/dL) and/or diabetes; or 5)
waist circumference =88 cm.

Dietary data were obtained through
an interviewer-administered modifica-
tion of the 1995 Block Food frequency
questionnaire.”” Based on examination
of The Hispanic Health and Nutrition
Examination Data (HHANES), nine
items were added to capture nutrient
intake among Hispanic participants.
Frequency and portion size was asked
for each food. Physical activity was
assessed by self-report with an adapted
version of the Kaiser Physical Activity
Survey, which is based on the Baecke
questionnaire.”"** Smoking history was
assessed by self-report.

Demographic data were obtained by
self-report using standard question-
naires. Level of acculturation was ascer-
tained from four questions regarding
the language in which women usually
think, read or speak, talk to their
friends, and listen to the radio or watch
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television.”> Responses to each were
coded as: 0=only Spanish, 1=Spanish
more often than English, 2= English
equal to Spanish, 3=English more often
than Spanish, or 4=only English. The
mean responses for these 4 questions
was then calculated and used to create a
categorical variable (0=low, 1-2=mid,
=3=high acculturation). The question
regarding houschold income was fre-
quently unanswered or missing. There-
fore, as an indicator of economic status,
we utilized a three level variable that
describes a perception of economic
(financial) strain, how hard is it to pay
for basics (very hard, somewhat hard,
not very hard).

Statistical Methods

Demographic, behavioral, and car-
diovascular risk factor variables were
compared between non-Hispanic Whites
and all Hispanics combined using the
chi-square test for categorical variables
and #test for normally distributed con-
tinuous variables and Wilcoxon Rank
Sum test for non-normally distributed
continuous variables. Differences among
Hispanic subgroups were assessed using
chi-square for categorical variables, AN-
OVA for normally distributed continu-
ous variables and Kruskall Wallis test for
non-normally distributed continuous
variables. When the overall difference
across Hispanic subgroups was signifi-
cant (P<.05), post-hoc tests were per-
formed with adjustment for multiple
comparisons. As the primary purpose of
our study was to examine differences in
CVD risk factor levels among Hispanic
ethnicities, the multivariable analyses
focused only on the Hispanics’. P-values
were examined for overall differences
across the five Hispanic subgroups, with
Puerto Ricans (PR) as the referent group
based on their significantly higher level
of acculturation relative to the other
groups in this cohort. Linear regression
was used to examine differences in CVD
risk factors by Hispanic subgroup after
adjusting for age, acculturation, percent
dietary fat intake, alcohol consumption,
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Table 1. Demographic and behavioral characteristics in Caucasians and Hispanics by ethnicity, SWAN New Jersey site
P for differences across groups
Central South Non-Hispanic
Puerto Ricans Cubans Dominicans Americans Americans Caucasians White vs Among Post-hoc
Variable n=56 n=44 n=42 n=29 n=106 n=142 Hispanict Hispanicst comparisons*
Age in years, mean
(SD) 46.4 (3.1)  46.7 (3.0) 45.4 (2.6) 47.4 (2.9 46.3 (2.5) 46.2 (2.8) 71 .05
Education, % >high
school 21.2 39.3 23.1 23.1 29.7 74.8 <.001 .29
Acculturation:
%Low 50.0 65.9 81.0 93.1 76.0 0 <.001 <.001 PR vs D
PR vs CA
PR vs SA
%Medium 28.6 31.8 14.3 6.9 19.2 2.9
%High 21.4 23 4.8 0 4.8 97.1
Hard to pay for basics
%Very hard 25.0 18.2 35.7 37.9 23.8 8.5 <.001 .52
%Somewhat hard 55.4 59.1 50.0 44.8 66.0 38.7
%Not very hard 19.6 22.7 14.3 17.2 15.2 52.8
Physical Activity Score
%<6.25 38.9 39.5 35.7 34.6 37.5 26.1 <.001 .96
%6.25-7.6 42.6 37.2 42.9 34.6 35.6 22.5
%=7.65 18.5 233 21.4 30.8 26.9 51.5
Alcohol Intake
%Non-drinkers 44.6 523 50.0 69.0 49.1 40.4 .001 64
%<17.9 kcal/day 23.2 13.6 11.9 17.2 16.0 19.2
%18.0-37.1 kcal/day 17.9 18.2 26.2 10.3 21.7 13.5
%>37.1 kcal/day 14.3 15.9 11.9 3.5 13.2 27.0
Percent kcal from
fat (SD) 35.2(9.2) 32.8(6.9) 33.9(6.9 32.5 (5.9) 32.5 (6.0) 33.6 (8.0) .75 17
% Current smokers 26.8 25.0 12.8 0 14.4 22.7 15 .01 PR vs CA
CA vs Cu

* Post-hoc pairwise comparisons with P<.05.
t P for chi-square or ANOVA.

PR — Puerto Ricans, Cu — Cubans, D — Dominicans, CA — Central Americans, SA — South Americans.

socioeconomic status (defined by diffi-
culty paying for basics), and smoking
status, with additional models also
adjusting for BMI. The odds ratios for
metabolic syndrome for each ethnic
group relative to PR was calculated using
logistic regression adjusted for the covar-
iates noted above. Analyses were per-
formed using SAS version 9.1 (SAS
Institute Inc., Cary, North Carolina).

RESULTS

No women identified themselves as
Spanish or other Hispanic, and the one
woman identifying herself as Mexican
American was excluded, leaving 419 of
the total 420 for analyses (Table 1).
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Mean ages of all groups were similar.
The proportion of women reporting
education beyond high school was
higher in Non-Hispanic Whites com-
pared with all Hispanics combined,
fewer Non-Hispanic Whites reported
that it was very hard to pay for basics,
and Non-Hispanic whites were more
physically active.

Among Hispanic subgroups, educa-
tion and the proportions reporting
difficulty paying for basics were similar.
Acculturation was substantially higher
among Puerto Ricans than other His-
panic groups. Prevalence of current
smoking was significantly lower among
Central Americans compared with

Puerto Ricans or Cubans. Level of
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physical activity was similar across the
Hispanic groups.

In agreement with previous studies,
non-Hispanic Whites had more favor-
able cardiovascular risk profiles com-
pared with Hispanics, with higher mean
HDL cholesterol, lower blood pressure
and triglycerides, and lower prevalence
of diabetes, fasting insulin, HOMA
index, and lower BMI (Table 2).

Among Hispanic women, LDL and
HDL levels varied significantly, with
post-hoc testing showing significantly
lower LDL among Puerto Rican com-
pared with Cuban women. Triglycerides
also varied across Hispanic groups, with
Dominicans significantly lower than
either Puerto Ricans or South Ameri-



cans. The prevalence of diabetes among
Hispanics ranged from 5.9% to 15.6%
although differences were not statisti-
cally significant. Glucose levels and
HOMA

groups. Prevalence of metabolic syn-

index were similar across

drome was highest among Puerto Rican
women and lowest among Dominican
women, for whom prevalence was one-
third to one-half that among other
Hispanic groups (overall P for differ-
ences =.0016). These differences pri-
marily reflect differences in the propor-
tions of participants with low HDL,
high triglycerides, and high waist cir-
cumference (Figure 1). After adjust-
ment for age, education, SES (difficulty
paying for basics), acculturation, per-
cent dietary fat intake, alcohol con-
sumption and smoking status, Puerto
Ricans remained most likely to have
metabolic syndrome, although the dif-
ference was statistically significant only
for comparisons with Dominicans (OR;
95% confidence interval: .13; .03 to .5).

Differences in cardiovascular risk
factors among Hispanic groups were
further evaluated in linear regression
models adjusted for age, education,
financial status, acculturation, dietary
fat intake, alcohol consumption, smok-
ing status, and BMI, with Puerto Rican
considered the referent. Additional
models also adjusted for BMI (Table 3).
After adjustment, Puerto Rican women
had significantly lower LDL cholesterol
levels than Cubans, Dominicans, or
South Americans. A similar pattern was
observed for Puerto Rican compared
with Central American women although
the difference was not statistically sig-
nificant after adjustment for BMI. In
adjusted models, HDL was significantly
higher among Dominican or Central
American women compared with Puerto
Rican women and BMI was significantly
lower among Dominican or South
American women compared to Puerto
Rican women. Triglyceride levels were
lower in Dominican compared with
Puerto Rican women, although adjust-
ment for BMI attenuated the associa-
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PR vs D
D vs SA

.006

.003

1.44 (1.05-2.06) 1.11 (.75-1.59)

1.18 (.97-1.77)

(.76-1.37)

.94

1.33 (.88-1.62)

1.51 (.89-2.14)

Triglycerides, mmol/L*

.56
.98
.07

.004

3.3
4.94 (4.72-5.38)

9.8 5.9 8.3 15.6
5.05 (4.77-5.66) 5.30 (4.66-5.99) 4.99 (4.66-5.83)

5.11 (4.77-5.49)

13.5
5.22 (4.61-9.10)
119.5 (65.3-186.1)

% with Diabetes

.07

Glucose, mmol/L*
Insulin, pmol/L

HOMA

.003
.002
.008
.37

66.7 (43.1-125.7)
2.1 (1.3-4.1)

27.7 (6.5)
86.9 (17.9)

72.2 (52.8-142.4) 89.6 (52.1-143.8)
2.8

72.2 (46.5-111.8)

77.1 (57.6-102.8)

14
.34
27

(1.6, 5.2)

2.4 (1.5-3.8) 2.4 (1.7, 4.8)
29.4 (5.0)

28.2 (5.8)

2.7 (1.8-3.5)
30.4 (7.5)

3.9 (2.0-6.0)

30.3 (5.9)

29.1 (5.6)
86.8 (13.7)

Body Mass Index, kg/m*

89.2 (8.8)

86.2 (13.7)

90.3 (16.8)

Waist Circumference, cm  91.1 (14.3)

* For variables that were not normally distributed, medians and interquartile ranges are presented.

t P for chi-square, ANOVA or Kruskall-Wallis test.
t Post-hoc pairwise comparisons with P<.05.

PR — Puerto Ricans, Cu — Cubans, D — Dominicans, SA — South Americans.
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Table 3. Multivariable-adjusted linear regression beta estimates (95% confidence interval) for CVD risk factor differences among
Hispanic sub-groups, SWAN New Jersey site

Variable Puerto Ricans Cubans Dominicans Central Americans South Americans

Systolic blood pressure, mm Hg

Model 1* Ref 1.9 (2.9, 6.7) 2.0(=3.1,7.1) 3.5(=2.3,9.3) —.3(—4.4,3.7)

Model 2t Ref 2.1(=2.5,6.7) 3.9(-1.1, 8.8) 4.6 (—1.0, 10.1) 9 (=3.1, 4.8)
Diastolic blood pressure, mm Hg

Model 1 Ref ~3(=3.5,2.8) ~.6(=3.9,2.7) 1.1 (=2.7, 4.8) ~3(=3.0,23)

Model 2 Ref —.3(—-3.3,2.8) .3 (=3.0, 3.5) 1.5(=2.1,5.2) 2(—24,28)
LDL, mg/dL

Model 1 Ref 15.7 (3.1, 28.2) 20.5 (7.1, 33.9) 15.2 (.01, 30.5) 12.4 (1.8, 23.1)

Model 2 Ref 15.7 (3.1, 28.3) 20.7 (7.0, 34.3) 15.3 (—.01, 30.6) 12.5 (1.7, 23.4)
HDL, mg/dL

Model 1 Ref —.6 (—5.5, 4.3) 7.7 (2.5,12.9) 8.2 (2.3, 14.1) 3.1 (=1.1,7.2)

Model 2 Ref —.7 (=55, 4.1) 6.3 (1.2, 11.4) 7.4 (1.6, 13.1) 2.2 (1.9, 6.3)
Log triglycerides, mg/dL

Model 1 Ref -1(=3,.2) ~.3 (-6, —.02) —1(~4,.2) 004 (-2, .2)

Model 2 Ref —-.1(=.3,.2) —.2 (—.5,.06) —.1(—.4,.2) d(=.1,.3)
Log glucose, mg/dL

Model 1 Ref —.03(=.2,.1) —.03(=.2,.1) —.02(=.2,.1) .004 (—.1,.1)

Model 2 Ref —.03 (=.1,.1) .002 (—.1,.1) .0004 (—.1,.1) .02 (=.1,.1)
Body mass index, kg/m?

Model 1 Ref —.3(—-2.8,2.2) —3.4(-6.1, =.7) —-1.9(-49,1.1) —2.2 (43, -.1)

Model 2 Ref -—-- -—-- - -

* Model 1 adjusted for age, education, SES (difficulty paying for basics), acculturation, % dietary fat intake, alcohol consumption, and smoking status.

t Model 2 adjusted for Model 1 plus BMI.

tion. Blood pressure measures, waist
circumference, and glucose levels were
not significantly different in Puerto
Ricans compared with any of the other
ethnic groups after adjustment.

DISCUSSION

This is one of the first studies to
examine differences in cardiovascular
risk factors among subgroups of His-
panic women selected from the same
geographic area. Hispanic women rep-
resent a heterogeneous group with
respect to cardiovascular risk factor
prevalence, with Puerto Rican women
at somewhat higher risk.

Diabetes and metabolic syndrome
are the risk factors most consistently
shown to be more prevalent among
Hispanics compared with non-Hispanic
Whites.” In our cohort, Puerto Rican
women were most likely to have
metabolic syndrome. Dominican wom-
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en were 80% less likely and Cuban
women were 60% less likely to have
metabolic syndrome than were Puerto
Ricans. In the Mult-Ethnic Study of
Atherosclerosis (MESA) cohort, Do-
minican American men and women
were also less likely to have metabolic

. 1
syndrome than were Puerto Ricans.'”

In our cohort, Puerto Rican
women were most likely to

have metabolic syndrome.

More recent data from MESA also
demonstrate significant differences in
the risk profiles of Hispanic sub-
groups.'” Our findings of lower LDL,
higher BMI, insulin and higher preva-
lence of smoking among Puerto Rican
women, compared with Cuban Ameri-
cans, are consistent with the patterns
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observed for these groups in the larger
MESA study.'? The similarity of these
findings is of interest given that the
SWAN cohort is on average more than
10 years older than the MESA cohort,
and that all women in the present
analysis were recruited from the same
geographical area, which could imply
that the ethnic subgroup differences
may not be explained by regional or
environmental differences.

In HHANES, Cuban American
women had lower prevalence of hyper-
tension compared with Puerto Rican or
Mexican American women.”* Cuban
American women in HHANES had
lower rates of overweight, and hyper-
cholesterolemia, while Puerto Rican
women were more likely to smoke than
were other Hispanic groups. These
differences may be attributable to age
differences of the cohorts. For example,
in the HHANES sample, the mean age
for Cuban American women was two
years younger and that for Puerto
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Fig 1. Prevalence of metabolic syndrome and its components by country of origin

Rican women was 10 years younger
than the corresponding means in our
sample.**

In our sample, differences across
subgroups of Hispanics were not ex-
plained by differences in acculturation,
lifestyle factors or body size. This is
consistent with a study of Mexican
Americans and Central Americans living
in California, that reported that accul-
turation was not associated with obesity
in women."?

Some prior studies have shown that
Hispanics may be unaware of their
cardiovascular risk status. The Centers
for Disease Control and Prevention
have reported that only 42% of Mexi-
can Americans were aware of having
elevated cholesterol levels, compared
with 66% of non-Hispanic Whites."*>
In HHANES, despite lower prevalence
of hypertension, Cuban American
women were more likely to be aware
of their hypertension status compared
with Puerto Rican or Mexican Ameri-
can women.>* In this SWAN Newark,
NJ cohort, nearly 90% of women
reported having their blood pressure
screened in the past 2 years, regardless
of race/ethnicity. There were differences
in the proportions who reported having
cholesterol checked in the previous two
years, ranging from 91% for Cuban
women to 78% among Dominican
women and 73% among Central/South
American women. Others have reported
that awareness of overweight or obesity

status is low among Hispanics, when
self-perceptions are compared with ac-
tual anthropometric measures.”**’” Fi-
nally, only 27% of Hispanic women
compared with 55% of non-Hispanic
White females have been reported to
indicate awareness that heart disease is a
major health problem for women.>?®
The present study is limited by its
cross-sectional design, and small sample
size among subgroups. However, this
community-based sample provides the
opportunity to describe a group of
relatively low socioeconomic status wom-
en who have been rarely studied. Because
the group of Hispanic women is hetero-
geneous with respect to country of origin,
we were able to explore variability in the
prevalence of cardiovascular risk across
ethnic subgroups residing in the same
geographic area. We demonstrated that
among middle-aged Hispanic women in
the SWAN New Jersey cohort, prevalence
of cardiovascular risk factors varies by
country of origin. Given the lack of data
on this topic, these data provide useful
information that highlights the need to
further explore reasons for the variations
in cardiovascular risk among Hispanic
women. Additional studies are required to
confirm whether these results are gener-
alizable to Hispanic women from other
geographic areas or to larger samples.
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