ORIGINAL REPORTS: CARDIOVASCULAR DISEASE AND

RISK FACTORS

Objectives: Although the co-occurrence of
multiple risk factors increases the risk of
cardiovascular disease (CVD) morbidity/mor-
tality, few studies have examined the
prevalence of risk factor clustering among
African Americans in community-based faith
settings. This study examined the prevalence
and clustering of CVD risk factors in a
sample of church members from South
Carolina.

Design: Cross-sectional analysis of baseline
data from a faith-based intervention, Faith,
Activity, and Nutrition (FAN).

Setting: African Methodist Episcopal churches
in four geographically-defined districts in South
Carolina.

Participants: 1119 church members.

Main Outcome Measures: Self-reported pres-
ence or absence of healthcare provider
diagnosed diabetes, high cholesterol, and
hypertension. Objectively measured blood
pressure, height, and weight (body mass
index) were also taken. The prevalence of
single, multiple, and clustering of risk factors
was computed.

Results: 62% of participants were obese,
64% had hypertension, 23% had diabetes,
and 39% had high cholesterol; 15% had no
risk factors, 24% had 1 risk factor, 30% had
2 risk factors, 22% had 3 risk factors, and
10% had 4 risk factors. The most common
clusters of risk factors were: obese and
hypertensive (18%), obese, hypertensive
and hypercholesterolemic (13%), and obese,
hypertensive, hypercholesterolemic, and di-
abetic (10%).

Conclusions: The prevalence of risk factors
and risk factor clustering in church members in
South Carolina is exceedingly high. Culturally-
relevant behavioral interventions targeting risk
factor reduction in this population should be a
public health goal. (Ethn Dis. 2011;21(2):129-
134)
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INTRODUCTION

Since 1900, cardiovascular disease
(CVD) has been the leading cause of
death in the United States every year
except 1918." The prevalence of CVD
and associated risk factors, as well as
death rates from CVD, is higher in
African Americans than Caucasians.'
The prevalence of high blood pressure
in African Americans in the United
States is among the highest in the world,
and is continuing to increase.! The
prevalence of stroke and other CVDs is
particularly high in the Southeastern
United States,"™ designated as the
Stroke Belt in 1980 by the National
Heart, Lung, and Blood Institute. South
Carolina has the 6th highest death rate
from stroke nationally and the 15th
highest death rate from CVD.' The
leading cause of death among African
American adults in South Carolina is
heart disease, accounting for nearly 25%
of all deaths in 2007.°

Cardiovascular disease risk factors
tend to cluster.*” The co-occurrence of
multiple risk factors increases the risk of
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The high prevalence of risk
factors among African
Americans and South
Carolinians may put these
groups at a substantially
higher risk for developing
CVD or premature death due
to CVD. Efforts to reduce risk
should be a public health

priority.

CVD morbidity/mortality.*'" Data
from the 2003 Behavioral Risk Factor
Surveillance System (BRESS) indicate
that the prevalence of having two or
more risk factors (high blood pressure,
high cholesterol, diabetes, obesity, smok-
ing, physical inactivity) for heart disease
and stroke is highest among African
Americans (48.7%)."* In South Caro-
lina, 17.6% of adults aged =18 years
have no risk factors, 34.0% have one risk
factor, and 48.4% have multiple risk
factors."> The high prevalence of risk
factors among African Americans and
South Carolinians may put these groups
at a substantially higher risk for devel-
oping CVD or premature death due to
CVD. Efforts to reduce risk should be a
public health priority.

The clustering patterns of CVD risk
factors among African American South
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Carolinians, a particularly high-risk
population, have not been adequately
described. Furthermore, few studies
have examined the prevalence of risk
factor clustering among African Amer-
icans in community-based faith settings.
The purpose of this study was to
quantify the percentage of African
American adults from a church-based
sample who had the following clinical/
biological risk factors for CVD: obesity,
hypertension, diabetes, and high cho-
lesterol, and to examine the clustering of
these risk factors among participants.

METHODS

The Faith, Activity, and Nutrition
(FAN) program is a 5-year physical
activity and nutrition intervention im-
plemented in African Methodist Epis-
copal (AME) churches in South Car-
olina. The FAN program uses a
community-based participatory research
approach in which a planning commit-
tee consisting of church leaders, church
lay members, and university staff work
together at all stages of the research
project to develop, implement and
evaluate the program. The primary
goals of FAN are to increase moderate
to vigorous intensity physical activity
(PA) and fruit and vegetable consump-
tion, and to improve blood pressure.14
The intervention targets are guided by
the structural ecologic model; interven-
tion activities aim to: 1) provide
opportunities for PA and healthy eating;
2) make opportunities for PA and
healthy eating enjoyable and relevant
3) set organizational guidelines that
support PA and healthy eating; and 4)
get the message about PA and healthy
eating out through cultural and media
messages within the church.'”> The
present study uses baseline data only.

Church Recruitment and
Data Collection

As reported in more detail else-
where, ' pastors from four geographi-
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cally-defined districts in South Carolina
were sent letters from their presiding
elder introducing the FAN program and
inviting participation. Pastors from
churches agreeing to participate in the
FAN program typically asked the health
director or another church member
(FAN coordinator) to act as the liaison
between the church and the FAN
program staff to schedule and coordi-
nate measurement sessions.

The liaisons from interested church-
es were asked to recruit members of
their congregation to take part in a
measurement session. At each measure-
ment session, participants completed an
informed consent form that was ap-
proved by the Institutional Review
Board at the University of South
Carolina and by the FAN planning
committee. To be eligible, participants
had to be aged =18 years, be free of
serious medical conditions or disabilities
that would make PA difficult, and
attend worship services at least once a
month.

Upon providing consent to partici-
pate, FAN staff administered physical
assessments (eg, objectively measured
blood pressure, height, and weight) with
each participant. In addition, partici-
pants were asked to complete a survey
that assessed: sociodemographic charac-
teristics; physical activity, dietary, and
other health-related practices; and psy-
chosocial variables.

Measures

Sociodemographic and Health-related
Variables

Participants were asked to self-report
their age, sex, race, marital status, and
highest grade or years of education
completed. Participants also rated their
general health status on a scale from 1
(excellent) to 5 (poor). Self-reported
presence of diabetes, high cholesterol,
and hypertension was defined as the
participant reporting having been told
by a doctor that he or she had that

specific condition.'® Finally, partici-
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pants were asked whether they had seen
a healthcare provider in the past
12 months.

Blood Pressure

Resting blood pressure was taken
three times on the right arm (60 second
rest between each reading) after partic-
ipant sat quietly for five minutes with
legs uncrossed, with the automated
DinaMap ProCare Monitor (DPC-
100X-EN).'” The average of the second
and third measures was used for statis-
tical analyses. Participants with a systol-
ic blood pressure =140mm Hg, dia-
stolic blood pressure =90mm Hg,'® or
self-reporting hypertension'® were clas-
sified as hypertensive.

Body Mass Index

Height to the nearest quarter inch
and weight to the nearest 1/10 kilogram
were obtained by trained staff. Body
mass index (BMI) was calculated as kg/
m? using standard procedures. Partici-
pants with a BMI =30 kg/m” were
classified as obese.

Statistical Analyses

Risk factors were defined as: 1)
BMI=30 kg/m?; 2) healthcare provider
diagnosis of hypertension or objectively
measured blood pressure =140/90; 3)
self-reported healthcare provider diag-
nosis of diabetes; and 4) self-reported
healthcare provider diagnosis of high
cholesterol.

Basic descriptive statistics included
frequencies and means of key survey
variables for the total sample and across
risk factor groups (ie, participants with
0—4 total risk factors). Differences in
demographic, health-related, and other
key variables across risk factor groups
were examined with x> or ANOVAs.
The prevalence of single risk factors was
calculated first, followed by the preva-
lence of multiple risk factors. A risk
factor index was calculated by assigning
a score of 1 each for the presence of
obesity, hypertension, diabetes, and
high cholesterol. Finally, each possible
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Table 1. Baseline characteristics for the total sample (N=1119) and for each risk factor category
Total sample 0 risk factors 1 risk factor 2 risk factors 3 risk factors 4 risk factors
(N=1119) (n=168) (n=264) (n=332) (n=241) (n=114)
n % or mean (SD)
Age, yearst 1119 54.1 (14.0) 43.9 (13.5) 49.3 (15.6) 55.9 (12.1) 60.1 (10.4) 61.8 (9.4)
BMI, kg/sz 1119 32.9(7.4) 25.4 (3.1) 319 (7.1) 34.2 (7.3) 35.2 (6.7) 37.7 (6.0)
Sex
Male 270 24.1 31.0 25.8 20.8 22.4 23.7
Female 849 75.9 69.1 74.2 79.2 77.6 76.3
Educationt
<HS grad 107 9.6 6.6 7.6 9.3 12.0 14.0
HS grad or GED 350 31.3 26.2 23.5 31.6 34.0 50.0
Some college 332 29.7 31.6 36.4 27.4 30.3 16.7
College grad 330 29.5 35.7 32.6 31.6 23.7 19.3
Marital status
Married 608 54.6 54.5 52.7 53.8 56.9 56.6
Not married 506 45.4 45.5 47.3 46.2 43.2 43.4
Income
<$20,000 276 27.8 22.6 20.8 30.7 30.6 38.0
$20-$39,999 286 28.8 27.7 33.1 28.0 26.7 27.0
$40-$59,999 220 22.2 27.1 22.9 19.3 22.8 20.0
=$60,000 211 21.2 22.6 23.3 22.0 19.9 15.0
Self-rated healtht
Excellent 54 4.8 15.5 4.6 2.4 3.3 0
Very good 279 249 41.1 29.6 27.1 14.5 6.1
Good 578 51.7 37.5 50.8 56.3 56.9 50.0
Fair 187 16.7 5.4 14.4 12.4 22.8 38.6
Poor 21 1.9 0.6 0.8 1.8 2.5 5.3
Blood pressure, mm Hg
Systolict 1113 128.5 (20.7) 113.5 (11.2) 123.8 (17.0) 134.3 (22.3) 133.8 (20.3) 133.3 (21.3)
Diastolict 1113 70.6 (10.6) 66.1 (8.7) 70.2 (9.6) 73.1(10.8) 71.7 (11.1) 68.4 (11.2)
Health care provider*t
No 67 6.0 8.9 10.6 4.5 2.9 1.8
Yes 1050 94.0 91.1 89.4 95.5 97.1 98.3

* Seen healthcare provider in past 12 months

t Significant difference across risk factor groups (P<.05)

combination of risk factors (ie, risk
factor clustering) was examined.

RESULTS

Demographic and health-related
characteristics of the total sample and
for participants in each risk factor
category are shown in Table 1. Infor-
mation on the presence/absence of all
risk factors was provided by 1191
participants. The mean age of the total
sample was 54.1 * 14.0 and the mean
BMI was 32.9 + 7.4 kg/m>. A majority
of participants were female (75.9%),

married (54.6%), had at least some
college education (59.2%), and had
total household incomes under $40,000
(56.6%). A majority of participants
(94.0%) reported seeing a health pro-
fessional in the past 12 months. In
general, as the number of risk factors
increased, so did age, BMI, and systolic
and diastolic blood pressure. Those with
the highest number of risk factors also
reported lower levels of education and
poorer self-rated health. Finally, those
with two or more risk factors were more
likely to have seen their healthcare
provider in the past 12 months than
those with fewer risk factors.
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The prevalence of individual risk
factors is shown in Table 2. Of the total
sample, 61.9% were obese, 63.9% had
self-reported and/or objectively mea-
sured hypertension, 39.4% had self-
reported high cholesterol, and 23.1%
had self-reported diabetes. When exam-
ining the prevalence of multiple risk
factors, 15.0% had no risk factors,
23.6% had 1 risk factor, 29.7% had 2
risk factors, 21.5% had 3 risk factors,
and 10.2% had 4 risk factors.

The cluster pattern of multiple risk
factors is shown in Figure 1. The most
common cluster of risk factors was
being obese and hypertensive, occurring
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Table 2. Prevalence of risk factors
African American church members

Risk factor n (%)

Obese

No 426 (38.1)

Yes 693 (61.9)
Hypertension

No 404 (36.1)

Yes 715 (63.9)
Diabetes

No 861 (76.9)

Yes 258 (23.1)
High Cholesterol

No 678 (60.6)

Yes 441 (39.4)
Number of risk factors

0 168 (15.0)

1 264 (23.6)

2 332 (29.7)

3 241 (21.5)

4 114 (10.2)

in 17.5% of participants. Following this
cluster, 12.5% of participants were
obese, hypertensive and hypercholester-
olemic, and 10.2% of participants were
obese, hypertensive, hypercholesterol-
emic and diabetic.

DISCUSSION

Cardiovascular disease is a major
public health problem and the leading
cause of death among adults in the
United States." Disproportionate rates
of CVD risk factors are seen in minority
populations, particularly African Amer-
icans."'” This study examined the
prevalence and clustering of CVD risk
factors in a sample of African American
church members from South Carolina,
a state with a high percentage of African
Americans. The prevalence of risk
factors in African American church
members in our study was quite high,
and a large percentage of participants
had multiple risk factors, putting this
population at an increased risk for CVD
and premature death.

With the exception of high choles-
terol, which was nearly identical (39%),
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Fig 1. Risk factor clustering among African American church members

the prevalence of risk factors in our
sample was substantially higher than the
prevalence estimated from the BRFSS.
According to the BRESS, in 2009, 39%
of African American adults in South
Carolina were obese, compared to the
62% in our sample; 13% had self-
reported diabetes, compared to the 25%
in our sample; and 35% had hyperten-
sion compared to the 64% in our
sample.”® The BRESS uses self-reported
BMI and hypertension, whereas we used
objectively measured BMI, and includ-
ed both self-reported and objectively
measured hypertension. However, 59%
of our sample self-reported hyperten-
sion, which is still considerably higher
than what was reported by the BRFSS.
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According to the BRFSS, in
2009, 39% of African
American adults in South
Carolina were obese,
compared to the 62% in our
sample; 13% had self-reported
diabetes, compared to the
25% in our sample; and 35%
had hypertension compared to
the 64% in our mmple.20




One potential explanation for these
discrepancies is the differences in sam-
ples; our sample of African Americans
was older and had fewer men than the
BRESS sample. Furthermore, a number
of the counties or areas (eg, Williams-
burg county) where we recruited were
rural, had a higher-than-average per-
centage of African Americans, and had
higher rates of poverty compared to the
rest of the state.?’ This could, in part,
explain the higher prevalence of risk
factors in our sample compared to the
rest of South Carolina.

A small percentage (15%) of partic-
ipants in this study had no risk factors,
whereas 61% had at least 2 risk factors,
and 32% had at least 3 risk factors. The
most common clustering of risk factors
was being obese and hypertensive,
followed by being obese, hypertensive,
and having high cholesterol. These
findings are quite alarming and warrant
a substantial public health effort to
prevent and/or control these potentially
hazardous risk factors. Studies have
shown that African Americans with a
specific set of factors (ie, risk factor
clustering) are at a considerably higher
risk for CVD.'"*?

The clustering of risk factors among
African American populations has not
been adequately described in most faith-
based studies targeting African Ameri-
cans. In a previous study by Wilcox et al
targeting African Americans (7=571)
from AME churches in South Carolina,
42% of participants were obese, 53%
had self-reported hypertension, 25%
had self-reported diabetes, and 32%
had self-reported high cholesterol.*
Project Joy was a faith-based physical
activity and nutrition intervention tar-
geting CVD risk profiles among African
American women aged =40 years in
Baltimore.”* In that sample (7=529)
the mean BMI was 32 kg/m®, 55% had
hypertension (=140/90 or on medica-
tion), and 18% had diabetes (blood
glucose =126 or on medication). Fi-
nally, Gittner and colleagues described
CVD risk factors in a random popula-
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tion of African Americans from Cleve-
land participating in health screenings at
their church.?> Of the sample (n=144),
42% were obese, 51% had high total
cholesterol (=200), 48% had a high
systolic blood pressure (=140), 16%
had a high diastolic blood pressure
(=90), and 13% had diabetes (blood
glucose =140). Although it is difficult
to make direct comparisons due to sex
and age differences across studies, the
prevalence of risk factors in our sample
was higher for most factors, indicating
that our sample may be at an even
higher risk than other groups of church
members. None of the studies reported
the prevalence of risk factor clustering
among participants.

Although the overall health of our
sample was fairly poor, most partici-
pants (94%) reporting seeing a health-
care provider in the past 12 months.
Nearly all participants reported getting
their blood pressure checked by a health
professional at some point, most within
the past year. Despite the healthcare
visits and screenings, 25% of partici-
pants still had uncontrolled hyperten-
sion (data not shown). There are
multiple possible explanations for these
discrepancies. Less-than-ideal compli-
ance with medication and medical
advice has been shown in underserved,
financially disadvantaged popula-

26-28

tions, with limited financial re-

sources and distrust of healthcare pro-
fessionals as potential explanations.*
Furthermore, medical care may be of a
lower quality in some of these medically
underserved areas.>’

The high prevalence of risk factors,
and more importantly the frequent
clustering of risk factors among partic-
ipants, substantiates the need for inter-
ventions targeting these multiple risk
factors in African Americans. The
church is important in the African
American community, therefore one
possible approach to more effectively
improve health is for universities to
partner with churches to develop and
implement health-behavior change pro-
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grams. Working together could help
assure that programs are culturally and
ethnically relevant, while at the same
time include evidence-based interven-
tion strategies that have been shown to
successfully change behavior. A number
of interventions targeting health behav-
jors such as diet, physical activity, and
weight loss in African Americans have
been implemented in faith-based set-
tings, and results have been promising
thus far.*!

This study has a number of strengths
including the very large sample of South
Carolinian African American adults and
the objective BMI and blood pressure
measures. We also recognize study
limitations including the self-report
measures of diabetes and high choles-
terol. Although we have no reason to
necessarily believe that AME church
members differ substantively from other
African Americans in South Carolina or
the southeastern United States, we
acknowledge that state level differences
in risk factors do exist which may limit
the generalizabilty of this study.

This study describes an unpleasant
reality for a sample of church members
from South Carolina that includes an
exceptionally high prevalence of risk
factors and risk factor clustering. Cul-
turally relevant behavior change inter-
ventions targeting risk factor reduction
should be made an important public
health target.
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