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Objective: To assess risk factors for cardiovas-

cular disease, barriers to health care, and

desired health care education topics for

Hispanics in the coastal region of South

Carolina known as the Lowcountry.

Methods: 174 Hispanic adults were surveyed

at visits at the Mexican consulate using a novel

interview instrument. The prevalence of car-

diovascular risk factors was compared to the

Behavioral Risk Factor Surveillance System

(BRFSS), an annual telephone survey, to

evaluate the validity of the survey instrument.

Results: Results are comparable to the BRFSS

telephone study of the Hispanics in the same

area. However, participants in our study were

older (Age .35 5 41.4% vs. 34.9%) and

reported fewer years of formal education

(higher level education 5 12.9% vs. 44.2%).

Cost of care (72.8%) and language barriers

(46.8%) were the main difficulties reported in

obtaining health care access. The main edu-

cational topics of interest were diabetes

(61.5%), hypertension (43.7%), stress (42.5%),

and cardiac disease (40.2%).

Conclusion: Our study supports the evidence

that there is a demand and need for cardio-

vascular disease and diabetes education

among Hispanics. Our study also shows that

a large proportion of Hispanics experience

barriers to health care. and that large tele-

phone studies may underrepresent higher risk

Hispanic populations. (Ethn Dis. 2014;24[2]:

155–161)
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INTRODUCTION

The ethnic landscape of the United
States is rapidly changing. As of 2010,
16% of the population identified itself
as Hispanic. This group, up from 13%
in 2000, represents the majority of
growth in the total population,1 signi-
fying a major shift in the target
population for modern health care
efforts in the United States.2 Several
studies using the Hispanic Health
and Nutrition Examination Survey
(HHANES) and the National Health
and Nutrition Examination Study
(NHANES) data have concluded that
many cardiovascular disease (CVD) risk
factors are higher in the US Hispanic
population compared to the general
population.3–5 One of the risk factors is
a higher prevalence of obesity and
diabetes in Hispanics vs non-Hispanic
Whites. 2,6–8 Early studies showed that
even though Hispanics had lower rates
of hypertension compared with non-
Hispanic Whites, less than 10% of
hypertensive Hispanic men had their
blood pressure under proper control.2,9

Additionally, the latest data from
NHANES IV shows that Mexican Amer-
ican men and women actually do have
higher rates of hypertension than non-
Hispanic Whites.7

Cardiovascular disease remains the
leading cause of death across all US
ethnic groups, and the main risk factors
are well studied.10 These risk factors
include elevated LDL, low HDL, smok-
ing, HTN, diabetes, and obesity.6

Interestingly, several studies show that
Hispanics have favorable lipid profiles
and smoke less than non-Hispanic
whites.6,11,12 Although HHANES,
NHANES, and other large databases
have begun to characterize the national

profile of Hispanics, the local popula-
tions of different regions remain inad-
equately described. In South Carolina,
5.3% of the population is Hispanic
making them the 3rd largest ethnic
group.13 National statistics may not
accurately reflect the risk factors of a
local area, and interventions to improve
the health of a population may have
different outcomes in different environ-
ments. Community research involving
collaboration between academic research
institutions and local investigators is
necessary to identify and address the
cultural differences, funding constraints,
language barriers, and other impediments
to proper health care of our Hispanic
population.14 To date, only one other
study has examined the Hispanic com-
munity around the Lowcountry in South
Carolina; the study showed that Hispan-
ics considerably underestimate their risk
of CVD and diabetes.15

The Alliance for Hispanic Health
(AHH) is a student-driven organization
at the Medical University of South
Carolina.16 Our study reports the
results of a survey performed by the
AHH. The primary purpose of the
survey was to describe the health-related
risk factors in the local Hispanic
population in the southeastern region
of South Carolina commonly known as
the Lowcountry, which includes
Charleston. The secondary goal of the
survey was to assess the self-reported
barriers to health care as well as health
care topics of interest in the Low-
country’s Hispanic population. The
data from this project are anticipated
to be used to explore risk factors in
relation to positive screening tests for
hypertension, diabetes, and high cho-
lesterol for this specific population as
the project is continued.
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An additional goal of our study was

to compare our results with data

collected by the Centers for Disease

Control and Prevention’s (CDC) Be-

havioral Risk Factor Surveillance System

(BRFSS). The BRFSS is the world’s

largest on-going telephone health survey

system. The system has tracked health

conditions and risk behaviors annually

since 1984.17 Telephone surveys have

the benefit of being able to quickly and

inexpensively sample populations across

large areas, including the Lowcountry in

South Carolina. However, telephone

surveys have no direct way of covering

households that do not have a tele-

phone. While attempts can be made to

compensate with weighting algorithms,

poorer households will have a smaller

representation, thus inaccurately reflect-

ing the population.18 We hypothesize

that our survey will provide a better

representation of low income families

than data collected from telephone

surveys.

METHODS

Data Collection

Alliance for Hispanic Health
Data were collected using IRB-

approved surveys and health evaluations

of Hispanics attending the Mexican

consulate visits between December

2010 and April 2011. Participants

answered closed-ended questions about

sex, age, level of education, occupation,

race, ethnicity, country of origin, pre-

ferred language, duration in the United

States, tobacco use, exercise habits,

stress, alcohol consumption, and med-

ication use. Patients were also asked

when was the last time they had their

cholesterol, blood pressure, or glucose

tested, were seen by a health care

professional, and if they had any family

history of heart disease, hypertension, or

diabetes. Patients were asked if they ever

had difficulties seeking medical care due

to transportation, cost of care, conve-

nience, language barrier, or lack of

services; in addition, patients were asked

open-endedly about what other barriers

they had encountered in their medical

care. Last of all, patients were asked if

they were interested in learning about

cancer, cardiac disease, diabetes, obesity,

stress, sexually transmitted infections,

asthma, HIV, women’s health, contra-

ception, sudden infant death, and any

open-ended topic of interest.

Major variables of interest were

responses related to the prevalence of

known cardiovascular risk factors. The

survey was conducted verbally in Span-

ish to help eliminate language and

literacy barriers while obtaining in-

formed consent and accurate data. The

researchers used forms written in En-

glish and in Spanish to conduct the

interview. Multiple pretest pilot studies

were conducted at smaller health fairs

prior to the study to improve the clarity

and neutrality of the questions; to test

that an adequate range of reproducible

and valid responses resulted from the

instrument; and to allow the researchers

to practice their interviews. Students of

various health professions evaluated all

participants of the study for height,

weight, blood pressure, glucose, and

cholesterol levels. All blood pressures

were taken with the appropriate cuff

and the patient sitting with arm at heart

level.19 Glucose and cholesterol levels

were measured by trained volunteers

using the Alere Cholestech LDXH Total

Cholesterol and Glucose Panel Test

Cassettes. Data were managed using

the secure database system of REDCap

hosted at the Medical University of

South Carolina (MUSC).17

Risk factors and positive screens

were determined using accepted guide-

lines to match comparable publications.

Obesity was defined as a measured BMI

of $30 kg/m2.20 Stress was a risk factor

if the subject reported being stressed at

$3 days a week. Alcohol abuse was

defined as a male consuming $3

drinks/day or a female consuming $2

drinks/day.17 A positive screening for

hypertension was defined as a systolic

blood pressure $160 mm Hg or a

diastolic blood pressure $90 mm Hg.21

Positive screen for diabetes was a

random blood glucose level $160 mg/

dL.22 Random blood cholesterol

$200 mg/dL was a positive screen for

high cholesterol.23

Behavioral Risk Factor
Surveillance System

In order to assess for content validity

of our survey instrument, our results

were compared to data extracted from

the database created by the CDC’s

annual telephone survey. Participants

in the BRFSS database were included if

they met these criteria: 1) survey was

completed in 2011; 2) lived in the

county of Beaufort, Berkeley, Charles-

ton, Colleton, Dorchester, Hampton, or

Jasper in South Carolina; and 3)

Hispanic race/ethnicity.

Data Analysis

Alliance for Hispanic Health
Demographic analysis was conduct-

ed using a simple random sample

model. The Hispanic population esti-

mate for the Lowcountry is 60,864

based on the 2010 US Census.13 A

x2-square analysis was run on all risk

factors to positive screenings of blood

pressure, cholesterol, and glucose. In

addition, a x2-square analysis was done

The primary purpose of the

survey was to describe the

health-related risk factors in

the local Hispanic population

in the southeastern region of

South Carolina commonly

known as the Lowcountry,

which includes Charleston.
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comparing living in the United States

for .5 years to the risk factors and

positive screenings.

Behavioral Risk Factor
Surveillance System

The data were stratified by county

and weighted to account for probability

of selection of a telephone number, the

number of adults in a household, and

the number of telephones in a house-

hold. In addition, the data were raked to

margins of age group, education, mar-

ital status, tenure, sex, and phone

ownership to match proportion of

segments in the population.24

Comparison of AHH and BRFSS
The equality of variances test was

utilized to indicate if a significant

difference in variances existed in the

characteristics. The characteristics were

then compared in a two-sample paired

t-test to detect significant differences in

the means of the common characteris-

tics between the AHH and the BRFSS

data. To make the age ranges equiva-

lent, any individual aged ,18 years was

eliminated from the AHH dataset for

this comparison. The data analysis for

this study was generated using SASH
software, Version 9.3.25,26

RESULTS

A total of 174 individuals were
sampled at two health fairs held at

Mexican consulate visits. Demographic
characteristics and estimates for the

Hispanic population from the AHH
and BRFSS data are shown in Table 1.

Comparisons of the two databases are
also reported in Table 1. Significant

differences between the means were
found in the proportion aged 35 to

45, reported high school diploma or
GED, reported some college, and those

with a measured BMI $ 30 kg/m2. The
mean percentage of individuals who had

at least some college education in the
AHH dataset was 12.9% compared to

44.2% in the telephone survey.

Figure 1 shows the breakdown by

percentage of health care topics of
interest to Hispanics. Diabetes educa-

tion had the largest interest at 61.5%,
followed by high blood pressure, stress,

A
H

H
B

R
FS

S
C

o
m

p
ar

is
o

n

n
M

ea
n

SE
9

5
%

C
I

n
M

ea
n

SE
9

5
%

C
I

%
D

if
f.

M
ea

n
D

if
f.

9
5

%
C

I
P

O
b

es
it

y
6

2
.3

5
6

.0
3

6
.2

8
5

,
.4

2
8

A
st

h
m

a
3

1
.1

7
8

.0
2

9
.1

2
1

,
.2

3
6

C
an

ce
r

6
5

.3
7

4
.0

3
7

.3
0

1
,

.4
4

6
St

re
ss

7
4

.4
2

5
.0

3
8

.3
5

1
,

.4
9

9
C

ar
d

ia
c

p
ro

b
le

m
s

7
0

.4
0

2
.0

3
7

.3
2

9
,

.4
7

6
W

o
m

en
’s

h
ea

lt
h

3
8

.2
1

8
.0

3
1

.1
5

6
,

.2
8

C
o

n
tr

ac
ep

ti
ve

s
3

2
.1

8
4

.0
2

9
.1

2
6

,
.2

4
2

H
IV

/A
ID

S
4

7
.2

7
.0

3
4

.2
0

4
,

.3
3

7
ST

Is
5

0
.2

8
7

.0
3

4
.2

2
,

.3
5

5
C

h
ild

re
n

’s
h
ea

lt
h

4
0

.2
3

.0
3

2
.1

6
7

,
.2

9
3

O
th

er
1

7
.0

9
8

.0
2

3
.0

5
3

,
.1

4
2

Fig 1. Healthcare topics of interest to Hispanics in the Lowcountry
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and cardiac problems at 43.7%, 42.5%,
and 40.2%, respectively.

When asked about difficulties expe-
rienced when seeking medical attention,
72.8% responded with cost of care, and
46.8% responded with language barrier.
Figure 2 extrapolates these results to the
Hispanic population in the Lowcoun-
try, and shows the projected number of
Hispanics who have experienced each
type of difficulty.

An analysis of risk factors compared
to positive screenings from blood pres-
sure measurements and blood analysis is
shown below in Table 2. In addition,
comparison of duration in the United
States .5 years is shown compared to
the proportion of risk factors and
screenings. Expected significant findings
include a relationship between obesity
and high cholesterol and the duration of

.5 years in the United States and

obesity. Unexpected findings include a

significant relationship between insuffi-

cient exercise and a lower positive screen

for diabetes.

DISCUSSION

Almost three-fourths of those sam-
pled reported cost of care as hindering
their access to health care, with approx-
imately half reporting language being a
barrier to obtaining health care. There-
fore, when considering how to improve
access, providers should seek ways of
overcoming these obstacles. Consistent
with previous reports, our study also
showed that Hispanics in the Low-
country significantly underestimate
their risk for diabetes and CVD,15

demonstrating the need and demand
for education in these areas. As reported
by the participants themselves, our
results indicate a desire for more
education about diabetes, hypertension,
stress, and cardiac disease. These obser-
vations together underscore the impor-

Fig 2. Estimated number of Hispanics in the Lowcountry that experience difficulties receiving medical attention based on
survey respondents

Almost three-fourths of those

sampled reported cost of care

as hindering their access

to health care, with

approximately half reporting

language being a barrier to

obtaining health care.
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tance of addressing the issues of health
care barriers and education, especially
for diabetes and CVD, since this
population not only is at increased
risk2,6–8 but also may be less knowl-
edgeable of their risk and have increased
difficulty obtaining care.

Our study revealed several impor-
tant relationships between risk factors
and positive screens, as demonstrated in
Table 2. Evidence that obesity and
length of stay in the United States could
be associated with significant risk factors
in CVD in Hispanics is extremely
relevant in the context of potential
educational and health care needs for
Hispanics in the Lowcountry.

Surveys done at health fairs do not
have the non-coverage bias caused by
dependence on possession of a tele-
phone, however, significant convenience
bias exists in the sample as participating
in a health fair is a voluntary choice.15

Despite these limitations, the AHH and
BRFSS dataset are largely similar with
insignificant differences in mean BMI,
sex, smoking status, exercise, stress, and
alcohol abuse. With acknowledgment of
the bias inherent in convenience sam-
pling methods, the number of similar-

ities supports an accurate representation
of the target population of Lowcountry
Hispanics. However, our study provides
a larger representation of less educated,
older individuals that may be underrep-
resented in telephone surveys.

The smaller proportion of people
aged 25 to 35 in our survey can be
explained in that despite younger indi-
viduals being generally poorer,27 young
people are generally healthier and less
concerned about disease. A possible
explanation for our survey’s significantly
larger proportion with a maximum
education level of high school and
smaller proportion with college experi-
ence is that individuals who engage in
free health care opportunities tend to be
less educated. These people are often
underrepresented in telephone surveys.
The final significant difference between
the datasets is the percentage of obese
individuals (BMI $ 30 kg/m2). Possible
reasons for this difference are the direct
measurement of BMI in the AHH study
vs reported in the BRFSS. An additional
possible reason is our study had a larger
proportion of less educated individuals,
which could indicate lower socioeco-
nomic status. Studies have shown a

direct relationship between low socio-

economic status and obesity in devel-

oped countries.28

Major limitations of our study

include those inherent to data collected

via survey, including convenience sam-

pling bias. However, our study does

offer a unique insight as the respondents

were visiting a Mexican consulate. The

increased risk of associations occurring

by random chance given the large

number of comparisons performed

should also be noted. In addition, the

majority of individuals sampled were

Mexican immigrants. While Mexicans

make up the majority of Hispanics in

the Lowcountry, there are significant

numbers of Hispanics with different

cultural and national backgrounds that

may be associated with different cardio-

vascular risk factors.

The national databases have de-

scribed the demographics and trends of

the Hispanic population in the United

States. Our study has attempted to

identify and prioritize the health care

needs of the Lowcountry Hispanic

population for targets of intervention

while serving as a foundation for future

studies of this community. Our survey

instrument and method produced re-

sults comparable to the BRFSS, which

supports any future investigation results

using our technique as reflective of the

local Hispanic population. Other possi-

ble areas of research could utilize a

comparable survey instrument to exam-

ine the health care needs of the Gullah

Gechee Nation, a unique African-

American population and culture in

the Lowcountry. In addition, the inter-

nal validity of the instrument could be

assessed using the Cronbach’s alpha

measurement to evaluate for overall

consistency of similar variables.14

CONCLUSION

Health surveys conducted by the

AHH provide similar results to tele-

phone surveys of Hispanics in the

Table 2. Chi-Square analysis of AHH risk factors

Risk Factor Positive Screening

Positive
Screen with

Risk Factor, %

Positive Screen
without Risk

Factor, % P

Obese + screen for diabetes 13.3 7.5 .09
+ screen for HTN 14.3 14.6 .12
+ screen for high cholesterol 50.0 31.2 .01

Current smoker + screen for diabetes 14.3 8.8 .08
+ screen for HTN 23.3 12.5 .32
+ screen for high cholesterol 46.4 36.8 .22

Insufficient exercise + screen for diabetes 7.0 15.1 .03
+ screen for HTN 13.1 16.9 .39
+ screen for high cholesterol 38.0 39.6 .61

Stress + screen for diabetes 5.0 10.5 .36
+ screen for HTN 5.0 15.8 .28
+ screen for high cholesterol 60.0 35.3 .3

Duration in US, .5 years Obese 44.5 28.6 ,.01
+ screen for diabetes 11.3 0 .12
+ screen for HTN 15.9 4.8 .28
+ screen for high cholesterol 40.6 25.0 .23
Current smoker 15.9 33.3 .12
Insufficient exercise 61.4 58.7 .38
Stress 13.3 4.8 .78
Alcohol abuse 3.5 10.0 .22
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Lowcountry yet with a unique emphasis
on an older, less educated Mexican
population that may be underrepresent-
ed in telephone surveys. The effect of
insufficient exercise, alcohol abuse, and
greater duration in the United States
may have negative impacts on the health
of Hispanics and warrants further
investigation. Cost of care and language
are the main barriers to Hispanics access
to health care. Diabetes, cardiovascular
disease, and stress are potential health
care topics for Hispanic educators.
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