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PREFACE

time to reflect on the accomplishments

of biomedical research and to address
new goals regarding the health of the Nation.
In 1990, the Department of Health and
Human Services (DHHS) Secretary Louis
Sullivan released Healthy People 2000 with
the goals of increasing healthy life expectan-
cy, reducing health disparities among
Americans, and achieving access to preven-
tive services for all Americans. Although,
indeed, much has been accomplished toward
fulfilling these goals, some issues remain.
Reducing health disparities was one of the
goals of the Healthy People 2000; Healthy
People 2010 has committed to a bolder
goal—eliminating health disparities among
Americans. President Clinton stated in the
year 2000 that fulfilling this commitment to
eliminate racial and ethnic health disparities
by the year 2010 is a moral imperative.
The National Heart, Lung, and Blood
Institute (NHLBI) agrees.

The NHLBI recognized very early the need
for focused research in minority populations
where issues unique to the population could
best be addressed. The Strong Heart Study,
initiated in 1988, was designed to provide a
description of cardiovascular disease (CVD)
and its risk factors among American Indians.
Indeed, data from this multicenter study
immediately provided the most representative
data available on CVD and many other
aspects of the health of American Indians.
The 3-year initial study (Phase |) made
apparent that the distribution of risk factors
and the trajectories of disease among
American Indians were not reflective of the
national data on all Americans. These data
helped to inform Federal and State leaders

T he new millennium is an appropriate

about the health of the Nation; no other
data on American Indians were available.
Subsequently, measurement of new risk fac-
tors and collection of morbidity and mortality
events during Phases Il and Il allowed the
development of risk functions specific to
American Indians. This information rein-
forces both the unique risk factor profile and
the disparities in health of American Indians.

The NHLBI provides this data book of the
Strong Heart Study to the American Indian
communities that have been so cooperative
and supportive of this research effort for
more than a decade. We also provide it to
those responsible for health care delivery in
these and surrounding American Indian
communities so that they are more fully
informed of the health issues specific to
American Indians.

We thank the participating American Indian
communities. Reductions in health dispari-
ties cannot begin until the disparities have
been identified. The Strong Heart Study
has made a significant contribution to the
identification of the health disparities of .
American Indians. It is our intention that L
these data will serve as the basis for public |
health awareness, community planning, and

resource utilization to realize the goals of

Healthy People 2010 for current and future

generations of American Indians.

C- oA ot~

Claude Lenfant, M.D.

Director

National Heart, Lung, and Blood Institute
National Institutes of Health
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INTRODUCTION

Ithough American Indians in the past

had very low CVD rates, CVD today

is the leading cause of death among
American Indians. Approximately 30 percent
of American Indian deaths for all ages is
associated with diseases of the heart, and the
number of American Indians ages 45 years
and older with heart disease exceeds the next
three leading causes of death (cancer, dia-
betes, and unintentional injuries) combined.
Data collected by the Indian Health Service
in the 1980s had suggested that there might
be diversity among American Indian commu-
nities in the rates of CVD. In addition, the
decline in age-adjusted heart disease rates
experienced by the general population was
not being observed, which was a cause for
great concern. Largely as a result of these
observations, the NHLBI initiated the Strong
Heart Study in 1988. It was conducted in 13
American Indian tribes in three geographical-
ly diverse areas we have called centers. In
the Arizona center, the MedStar Research
Institute completed examinations in the
Gila River and Salt River Indian communities
that include Pima and Maricopa (Akimel
O’odham/Pee Posh) Indians, and the Ak-Chin
Indian Community that include the Pima and
Papago Indians. In the Oklahoma center, the
University of Oklahoma Health Sciences
Center completed examinations in Lawton,
Anadarko, and Carnegie from American
Indian communities that include the Kiowa,
Comanche, Apache, Fort Sill Apache,
Wichita, Delaware, and Caddo tribes. The
South Dakota and North Dakota Center (the
Dakotas) completed examinations of the
Oglala Sioux in the Pine Ridge Reservation
and the Cheyenne River Sioux in Eagle

Butte, South Dakota, and the Spirit Lake
Tribe in Fort Totten, North Dakota.
Responsibility for the Dakota Center has
evolved from the Aberdeen Area Indian
Health Service to the Aberdeen Area Tribal
Chairmen’s Health Board, and, most recently,
to the Missouri Breaks Industries Research,
Inc, an American Indian-owned corporation.

The objectives of the Strong Heart Study

are threefold: to investigate CVD and its risk
factors among these centers, to identify dif-
ferences in CVD among centers, and to deters:
mine if the differences in known risk factors
for CVD explain the differences in CVD
among centers. The study has had a particu-
lar focus on the effects of diabetes on CVD
and its risk factors because of the high preva-
lence of diabetes among American Indians.

The initial study included community surveil-
lance for CVD mortality to compare mortali-

ty rates among the centers. In addition, phys-
ical examinations were conducted on 4,549
American Indian men and women ages 45 to &
74 years. This examination provided data to
compare risk factors, including high blood
pressure, cigarette smoking, and high blood
cholesterol levels, and existing disease among
the three geographic areas. Following the
initial examination, the Strong Heart Study
was extended to complete a second examina-
tion repeating many of the examination
measures to look for change in risk factors
and disease status and adding measures on
pulmonary function and echocardiography.
This second examination, through additional
observation and information, provided an
opportunity to determine what factors are
related to CVD in American Indians and if

.
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risk factors are changing over time. A third
examination, recently completed, added
additional information on disease and risk
factor trends and new measures of atheroscle-
rosis and arteriosclerosis to better understand
the kind of CVD that occurs in American
Indians. This data book will present data

from these examinations.

Largely as a result of the Strong Heart
Study, the general assumption that American
Indians are at lower risk of developing

CVD compared to the general population
has been proven wrong. It was commonly
thought by researchers and clinicians that
American Indians have some inherent
protection against CVD,; it is now clear

that this is probably incorrect, or that this
protection, if any, has been largely overridden
by the presence of diabetes.

The emerging disparity between CVD
mortality and morbidity among American
Indians compared to the general population
may have occurred from numerous factors.
Major cultural changes such as reduction

in physical activity, changes in dietary
intake, increased rates of smoking and other
lifestyle habits might influence CVD. In
addition, the Strong Heart Study has con-
firmed that diabetes is a major risk factor for
CVD among American Indians. The study
continues to focus on understanding why this
increase in CVD occurs in individuals with
diabetes and, more importantly, what can be
done to reverse the trend.

This data book contains data from the base-
line examination on the prevalence of major
risk factors of CVD in American Indian men
and women ages 45-74 in the American
Indian communities from the three centers
that participate in the Strong Heart Study.
The information is presented in six sections:



Section 1.

Phase |—Enrollment and Demographics
provides data on the number of participants
from each community and their social and
demographic characteristics.

Section 2.

Mortality and Morbidity Rates presents
death rates and disease rates by cause
from the community mortality survey and
examination data.

Section 3.

Knowledge of CVD Factorssummarizes
community knowledge of factors that
increase the risk of disease.

Section 4.

Biologic Risk Factors for CVD shows
values for major risk factors and discusses
possible treatment strategies.

Section 5.

Diabetes Prevalence and Diabetes-Related
Variables provides special emphasis on

the CVD risk factor that distinguishes CVD
risk for American Indians.

Section 6.

Environmental/Lifestyle Risk Factors—
includes lifestyle risk factors such as cigarette
smoking, alcohol consumption, diet and
physical activity, and discusses strategies

for adopting healthful lifestyles.

Since its inception, the Strong Heart Study
has made an effort to include a training
component in each of the centers to provide
an opportunity for young American Indian
students to gain experience in the conduct of
biomedical research. We believe that through
such exposure members of the community
may get a better understanding of scientific
research and perhaps be motivated to pursue
further training that will lead to research or
medical careers.

The Strong Heart Study places major
emphasis on obtaining input from and
sharing results with its participating

American Indian communities. Community
representatives and physicians participate as
members of the Steering Committee, and
many community members have provided
advice and guidance throughout all phases of
the study. The Steering Committee wishes to
emphasize the extreme importance of
leadership and involvement from Indian
communities in research conducted within
their communities. This data book is one
way through which results will be communi-
cated to participants and community mem-
bers and translated into improved healthcare
systems and prevention programs that

will ultimately reverse the rising incidence

of CVD in American Indian populations.






1. PHASE |—ENROLLMENT AND
DEMOGRAPHICS

Phase | Enroliment. A total of 4,549 people
participated in the first Strong Heart Study
examination in 1989-91, 1,500 or more at
each of the three centers: Arizona, Oklahoma,
and the Dakotas. Overall, 62 percent of the
enrolled tribal members ages 45 to 74 years
who were residing on or near the reservation
or community in the 13 participating tribes
completed the first examination of the study.
Participation rates ranged from 55 percent to
72 percent across the three centers. Forty-
one percent of the participants were men and
59 percent were women. Figures 1 and 2
provide the details.

Marital Status. Fifty percent to 63 percent of
the male participants were currently married
and 42 percent to 50 percent of the female
participants were currently married. Two to
three times as many women were widowed
as men. Figures 3 and 4 show marital status
among men and women by center.

Education Levels. Just over 50 percent of
American Indians in the Strong Heart Study
were high school graduates. Significantly
more participants from Oklahoma graduated
high school and attended college than did
participants from Arizona and the Dakotas.
Men and women achieved about the

same level of education within each center.
Figures 5 and 6 show education levels
among men and women by center.

Figure 1. Phase | Enrolilment Among Men
by Age Group and Center (1989 to 1991)
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Figure 2. Phase | Enrollment Among Women
by Age Group and Center (1989 to 1991)
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Figure 3. Marital Status Among Men
by Center

Percent

Figure 5. Education Levels Among Men
by Center
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Figure 4. Marital Status Among Women
by Center
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Figure 6. Education Levels Among Women
by Center
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2. MORTALITY AND MORBIDITY RATES

Prevalence of Heart Attack. A heart attack
(myocardial infarction) results from damage
to the heart muscle caused when the blood
supply to a portion of the heart is reduced or
cut off. Among men who came to the first
Strong Heart Study examination, definite evi-
dence of a previous heart attack was seen in
men from Oklahoma (5.6 percent) and the
Dakotas (4.9 percent) more often than in men
from Arizona (1.7 percent). Evidence of a
previous heart attack was based on standard-
ized interpretation of the electrocardiogram
taken during the examination, or a history

of a heart attack verified by an expert panel
completing a standardized review of the
medical records. Definite and possible
designations followed standard guidelines

of Minnesota Codes for interpreting the
electrocardiogram. Across centers, from 4.3
percent to 6.6 percent of men had some indi-
cation of a possible previous heart attack.
Combining definite and possible heart attack
rates shows that from about 7 to 12 of every
100 men ages 45 to 74 in the Strong Heart
Study had some evidence of a previous heart
attack. Figure 7 shows the prevalence of
myocardial infarction among men by center.

Definite evidence of a previous heart attack
was less common in women. A lower rate of
heart attack in women compared to men is
seen in most populations. Between 0.5 per-
cent and 1.5 percent of women at the Strong
Heart Study centers had evidence of having
already had a heart attack at the time they
were examined, and nearly 5 percent of
women had signs of a possible prior heart
attack. Overall, 5 to 7 of every 100 women
ages 45 to 74 in the study had some evidence
of a prior heart attack. Figure 8 shows the
prevalence of myocardial infarction among
women by center.

Prevalence of Coronary Heart Disease.

The combined frequency of several types of
coronary heart disease (CHD) (heart attack,
heart surgery to prevent a heart attack, and
chest pain determined to be angina pectoris)
is shown for men in Figure 9. Definite
evidence of CHD was present in 2.4 percent
to 7 percent of all men examined in the
Strong Heart Study. Possible heart disease
was even more common, ranging from

14.6 percent to 18.2 percent. As was true for
heart attack alone, CHD was less common
in Arizona men ages 45 to 74 than in those
from Oklahoma or the Dakotas. Combining
the rates for possible and definite CHD
shows that 17 to 25 of every 100 Strong
Heart Study men ages 45 to 74 had some
evidence of heart disease. These rates show
that CHD is a common and important prob-
lem in American Indian men. Figure 9
shows the prevalence of CHD among men
by center.



Figure 7. Prevalence of Myocardial Infarction
(MI) Among Men by Center
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Figure 8. Prevalence of Myocardial Infarction
(MIl) Among Women by Center
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The combined frequency of several important
types of CHD for women is shown in

Figure 10. Definite evidence of CHD was
not common in women (rates ranged from
0.8 percent to 2.3 percent). However,
evidence of possible CHD was found in a
high percentage of women (19.2 percent

to 22.8 percent) and these rates were even
higher than those for men. This is due to
more electrocardiogram abnormalities and
more reported chest pain in women than

in men. Combining the rates for possible
and definite CHD shows that 20 to 25 of
every 100 Strong Heart Study women ages
45 to 74 had some evidence of this condi-
tion. These rates show that CHD is a com-
mon and important problem in American
Indian women.

Prevalence of Stroke. A stroke refers to
damage to some part of the brain because of
either bleeding into the brain or because the
blood supply to a part of the brain is reduced
or cut off. Strokes are included as part of
CVD because they can result from the same
kinds of problems in blood vessels that cause
heart attacks. Figure 11 shows that less than
1 percent of women (0.2 percent to 0.7 per-
cent) and from 0.2 percent to 1.4 percent of
men reported having had a previous stroke at
some time before their first Strong Heart
Study examination. In men ages 45 to 74,
the rate of previous stroke was higher in par-
ticipants from the Dakotas and Oklahoma
than in those from Arizona, but the number

of cases is too small to draw firm conclu-
sions. Except for Arizona, a history of stroke
was more common in men than in women.

Incidence of Cardiovascular Disease.

Figure 12 presents the annual incidence of
CVD among men and women ages 45 to
74 in the Strong Heart Study communities
estimated over a 4-year period from the first
examination until the second. CVD includes
heart attack, congestive heart failure, and
stroke and includes those who survived as
well as those who died from the disease
during this period.



Figure 9. Prevalence of Coronary Heart Figure 11. Prevalence of Stroke Among Men
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Cardiovascular Disease Death Rates by

Cause. Table 1 shows the annual numbers of
deaths for every 1,000 men in the Strong
Heart Study centers. The mortality rate for
total CVD including heart attack, congestive
heart failure, and stroke was lowest in
Oklahoma men (31 per 1,000 men), followed
by Arizona and the Dakotas. Depending on
the center, death rates in men from CVD
were 1.2 to 2.2 times higher than rates in
women. Sudden death (within 1 hour)
equaled or exceeded myocardical infarction.

Table 2 shows the annual number of deaths
for every 1,000 women in the Strong Heart
Study centers. The mortality rate for total
CVD (all types) was lowest in Arizona
women (19 per 1,000 women) and similar in

Oklahoma and the Dakotas. There were some

differences by center in which type of CVD

Table 1. Cardiovascular Disease Death Rates
Among Men by Cause and Center
(Mortality Rate per 1,000 population)*

Arizona Oklahoma Dakotas
Myocardial
Infarction 7 3 13
Sudden
death 11 10 12
Other coronary
heart disease** 15 9 20
Stroke 4 5 7
Congestive
heart failure 0 2 2
Other CVD 5 2 3
TOTAL CVD 42 31 56

* Community Mortality Surveillance, (1984—1988)
based on death certificate data.

** Total coronary heart disease = myocardial infarction +
sudden death + other

10

had the highest death rate. The death rate in
Arizona women was highest for stroke (6 per
1,000) followed by heart attack (MI) and sud-
den death. In Oklahoma, the highest death
rates were for other CHD and stroke, while
among Dakota women, other CHD and heart
attack were the leading causes of CVD death.

Prevalence of Enlarged Hearts. In the sec-
ond Strong Heart Study examination, pictures
of the heart were made using high-frequency
sound (ultrasound), a technique called
echocardiography. One of the most impor-
tant measurements that can be obtained by
echocardiogram is an estimate of the weight
of the heart’s main pumping chamber, the left
ventricle. Increased left ventricular muscle
weight (left ventricular hypertrophy) has been
shown to be a stronger predictor of heart
attack and cardiovascular death than

Table 2. Cardiovascular Disease Death Rates
Among Women by Cause and Center
(Mortality Rate per 1,000 population)*

Arizona Oklahoma Dakotas
Myocardial
infarction 4 4 5
Sudden
death 4 5 3
Other coronary
heart disease** 2 9 10
Stroke 6 6 3
Congestive
heart failure 0 2 2
Other CVD 3 0 3
Total CVD 19 25 26

* Community Mortality Surveillance, (1984—1988)
based on death certificate data.

** Total coronary heart disease = myocardial infarction +
sudden death + other



standard risk factors other than older age
itself in other populations. Among women,
more than one-third of those in Arizona and
approximately 3 of 10 of those in Oklahoma
and the Dakotas had left ventricular hypertro-
phy. Among Strong Heart Study men, preva-
lence rates of left ventricular hypertrophy
were lower, approximately 1 in 6 in Arizona
and the Dakotas and 1 in 7 in Oklahoma.
Better control of hypertension and of over-
weight/obesity, two of the major causes of
left ventricular hypertrophy, would be expect-
ed to reduce the prevalence of this form of
heart disease. Figure 13 shows the preva-
lence of left ventricular hypertrophy by
gender and center.

The ability of the heart to pump blood out of
the heart and through the body is measured
by the proportion of the blood in the heart
that is pumped out with each heart beat
(ejection fraction). Mild ventricular dysfunc-
tion is defined as an ejection fraction of less
than 54 percent, which, for comparison pur-
poses, was found in 2 percent of apparently
healthy individuals of the same age living in
New York City. Severe ventricular dysfunc-
tion is defined as an ejection fraction less
than 40 percent. Individuals with severe
ventricular dysfunction are at high risk of
CVD. From three (in Arizona) to seven

(in the Dakotas) of every 100 Strong Heart
Study men had severe ventricular dysfunc-
tion, while more than one-sixth of men in

all centers had mild ventricular dysfunction.
Figure 14 shows the prevalence of mild and
moderate-to-severe left ventricular dysfunc-
tion among men by center.

Prevalence of Mild-to-Severe Impairment

of Heart Function. The prevalence rates

of severe cardiac dysfunction were lower
among Strong Heart Study women than men,
ranging from about 1 in every 100 in the
Dakotas to nearly 3 in every 100 in Arizona.
Mild ventricular dysfunction occurred in 6

to 9 of every 100 Strong Heart Study women
in all three centers. Figure 15 shows the
prevalence of mild and moderate-to-severe
left ventricular dysfunction among women

by center.

Figure 13. Prevalence of Left Ventricular Hyper-
trophy Among Men and Women by Center
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Figure 14. Prevalence of Mild and Moderate-
to-Severe Left Ventricular Dysfunction
Among Men by Center
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Prevalence of Emphysema (Self-Reported).
Emphysema is a disease that destroys the
lungs and makes breathing very difficult.

It is usually caused by smoking or exposure
to pollutants in the air. Rates of emphysema
are lowest in Arizona and appear slightly
higher for men than women as shown in
Figure 16. See the later figures in the
section on environmental/lifestyle risk factors
for relationships of emphysema rates to
cigarette smoking.

Prevalence of Arthritis (Self-Reported).
Figure 17 shows the percentage of Strong
Heart Study participants who reported that
a medical person had told them at any time
that they have arthritis of any and all kinds
(degenerative, rheumatoid, etc.). Women
reported more arthritis at all three centers
than men.
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Prevalence of Cancer (Self-Reported).

Figure 18 shows the percentage of Strong
Heart Study participants who reported that
a medical person had told them at any time
that they have cancer (including leukemia
and lymphoma). Women at all three sites
reported significantly more cancer than men;
women from Oklahoma and the Dakotas
were more likely to report being told they
have cancer than Arizona women.

Nationally, breast and cervical cancer are the
two most common types of cancer occurring
among American Indian women, while
prostate cancer is most common among
American Indian men. Because there are
effective screening tests for these three types
of cancer, annual checkups are recommended
for people ages 40 years and older.

In terms of deaths due to cancer, however,
cancer of the lung is the leading cause of
cancer-related death among both American
Indian men and women. Over 90 percent of
these cases are directly related to cigarette
smoking. Therefore, Strong Heart Study
participants who presently smoke are urged
to quit.



Figure 15. Prevalence of Mild and Moderate-
to-Severe Left Ventricular Dysfunction
Among Women by Center

Figure 17. Prevalence of Self-Reported
Arthritis Among Men and Women by Center
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Figure 16. Prevalence of Self-Reported
Emphysema Among Men and Women
by Center
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Figure 18. Prevalence of Self-Reported Cancer
Among Men and Women by Center
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Evidence of Gallstones (Ultrasound and
Surgery). Figures 19 and 20 show the per-
centage of Strong Heart Study men and
women participants who were shown to have
gallstones according to the gallbladder ultra-
sound examinations (by ultrasound group)
that Strong Heart Study participants received
as part of the Phase Il examination. These
figures also show the percentage of partici-
pants who had already had their gallbladders
surgically removed at the time of the ultra-
sound (by surgery group). A high percentage
of women at all three centers already had
their gallbladders surgically removed at the
time of the Phase Il examination. When
compared with men, women were far more
likely to have had their gallbladders surgical-
ly removed at all three centers. Among par-
ticipants still having their gallbladders, how-
ever, ultrasound identification of gallstones
was roughly equal among men and women.
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Figure 19. Evidence of Gallstones Among
Men by Center
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Figure 20. Evidence of Gallstones Among
Women by Center
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3. KNOWLEDGE OF CARDIOVASCULAR DISEASE RISk FACTORS

Development of CVD is associated with sev-
eral risk factors including high blood pres-
sure, diabetes, high blood cholesterol, stress,
overweight, high-saturated-fat diets, physical
inactivity, and smoking. One key to prevent-
ing CVD lies in controlling these risk factors
at both the individual and community levels.
At the individual level, health promotion
programs aimed at changing knowledge,
attitudes, and behaviors of individuals are
important. At the community level, tribal
initiatives to change practices, policies, and
the environment are necessary.

The Strong Heart Study included questions
on participants’ knowledge of CVD risk fac-
tors. Data from these questions are useful to
tribal leaders and health planners in designing
and implementing CVD risk factor reduction
programs. Figures 21 through 28 show par-
ticipants’ risk factor knowledge.

While the Strong Heart Study has consistent-
ly provided health education on CVD risk
factors to study participants, more compre-
hensive CVD risk factor education and reduc-
tion programs are needed in tribal communi-
ties. CVD risk factor knowledge is the first
step in risk factor reduction. While most
Strong Heart Study participants are knowl-
edgeable about CVD risk factors, changing
high-risk behaviors is very difficult at

both the individual and community levels.
More research is needed to evaluate the best
approaches to CVD risk factor reduction in
American Indian communities.

Knowledge of High Blood Pressure as a

Risk Factor. Blood pressure measurement
consists of two numbers, systolic and dias-
tolic blood pressure, representing the blood
pressure when the heart is pumping and
when it is at rest. Blood pressure is normally
measured in the arm, while the individual

is sitting, and after a few minutes of rest.
High blood pressure is linked with increased
risk of heart disease and stroke. Figure 21
presents participants’ knowledge that high
blood pressure is a risk factor for heart
disease among men and women by center.

Knowledge of High Cholesterol as a Risk
Factor. Cholesterol is a fatlike substance
found in the blood. It can be divided into
high density lipoprotein (HDL) cholesterol,
low density lipoprotein (LDL) cholesterol,
and very low density lipoprotein (VLDL)
cholesterol. High levels of (total) cholesterol
and LDL cholesterol are linked to higher risk
of heart disease. Figure 22 presents partici-
pants’ knowledge that high cholesterol is a
risk factor for heart disease among men and
women by center.
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Figure 21. Participants’ Risk Factor
Knowledge: Recognition that High Blood
Pressure Increases Risk for Heart Disease
Among Men and Women by Center
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Figure 22. Participants’ Risk Factor
Knowledge: Recognition that High

Cholesterol Increases Risk for Heart Disease

Among Men and Women by Center
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Knowledge of Overweight as a Risk

Factor. Overweight can be assessed by a
variety of measurements, the most common
of which is weight for height as assessed by
body mass index (BMI). Body mass index is
determined by dividing weight (measured in
kilograms) by heightimeasured in meters).
Based on population surveys, overweight
has been defined as a BMI from 25 to 29.9.
Obesity has been defined as a BMI of 30 or
greater. Higher levels of BMI have been
linked to increased risk of heart disease and
diabetes. Figure 23 presents participants’
knowledge that overweight is a risk factor
for heart disease among men and women
by center.

Knowledge of Cigarette Smoking as a Risk
Factor. Cigarette smoking has been linked
to increased risk of heart disease, lung dis-
ease and cancer. The risk of disease from
cigarette smoking rises with the number of
cigarettes smoked and the number of years
an individual smoked. Risk declines with
the number of years since quitting. Cigarette
smokers are urged to quit smoking or, at
least, reduce the number of cigarettes
smoked. Figure 24 presents participants’
knowledge that cigarette smoking is a risk
factor for heart disease among men and
women by center.

Knowledge of Family History of Heart
Disease as a Risk Factor. Further education
on the importance of knowing one’s family
history of heart disease in order to recognize
that heart disease risk is increased when there
is a family history of the disease. This area
of knowledge ranked lowest of all risk factor
knowledge areas. The Strong Heart Study
has recently received additional funding to
further study familial and genetic factors

that cause heart disease. Education on the
relevance of family history of heart disease
will also be provided as part of that study.
Figure 25 presents participants’ knowledge
that family history of heart disease is a risk
factor for heart disease among men and
women by center.



Figure 23. Participants’ Risk Factor
Knowledge: Recognition that Being
Overweight Increases Risk for Heart Disease
Among Men and Women by Center
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Figure 25. Participants’ Risk Factor
Knowledge: Recognition That Family History
of Heart Disease Increases Risk for Heart
Disease Among Men and Women by Center
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Figure 24. Risk Factor Knowledge:
Participants Recognizing Cigarette Smoking
Increases Risk for Heart Disease by Gender
and Center
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Figure 26. Participants’ Risk Factor
Knowledge: Recognition That Worry, Anxiety
and Stress Increase Risk for Heart Disease
Among Men and Women by Center
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Knowledge of Worry, Anxiety, and Stress

as a Risk Factor. Worry, anxiety and stress
have been associated with a variety of nega-
tive health outcomes including heart disease.
Figure 26 presents participants’ knowledge
that worry, anxiety, and stress are risk factors
for heart disease among men and women

by center.

Knowledge of Lack of Regular Physical
Activity as a Risk Factor. Lack of regular
physical activity has become an increasingly
important risk factor for heart disease as
people move away from traditional life styles.
Machines and labor saving devices have
reduced physical activity on the job and in the
household. Access to television has increased
sedentary behavior and reduced people’s
time for leisure physical activity. Figure 27
presents participants’ knowledge that lack of
physical activity is a risk factor for heart
disease among men and women by center.

Knowledge of High Fat Diet as a Risk

Factor. High blood cholesterol is one of the
strongest predictors of CHD. Although blood
cholesterol levels are influenced by genetic
factors, they are also greatly influenced by
diet. The most important component of the
diet that influences blood cholesterol is satu-
rated fat. The main source of saturated fat
in the diet comes from animal fat; including
whole fat milk and whole fat milk products
such as cheeses. Nutrition education pro-
grams can help community members recog-
nize that animal fat is a major source of satu-
rated fat. The use of lean meat, poultry, and
fish; removal of the fat from meat before and
during cooking; more frequent use of low-fat
and non-fat dairy products, including fruits,
vegetables, and whole grain food products;
and choosing sensible serving sizes of food
are effective approaches to a healthy diet that
will help to lower the risk of heart disease.
Figure 28 presents participants’ knowledge
that a diet high in animal fat is linked with
increased risk of heart disease among men
and women.
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Figure 27. Participants’ Risk Factor
Knowledge: Recognition That Lack of Regular
Physical Activity Increases Risk for Heart
Disease Among Men and Women by Center
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Figure 28. Participants’ Risk Factor
Knowledge: Recognition That a Diet High in
Animal Fat Increases Risk for Heart Disease
Among Men and Women by Center
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4. BioLoaGIC RISk FACTORS FOR CARDIOVASCULAR DISEASE

High Blood Pressure. High blood pressure
(hypertension) is one of the most important
risk factors for heart attack, stroke, and
cardiovascular death.

Prevalence. In the first Strong Heart Study
examination, more than 4 of every 10 men
and women participating in Arizona and
Oklahoma and more than 25 percent of those
in the Dakotas had elevated blood pressure
or were taking medication to control blood
pressure. Hypertension was more common
among Strong Heart Study participants from
Arizona and Oklahoma than in a national
survey conducted at the same time. (Third
National Health and Nutrition Examination
Study, 1988—91), and less common among
participants in the Dakotas. Figure 29 shows
percentage of participants with hypertension.

