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Introduction
Despite declines over the past few

decades, cardiovascular diseases remain
the leading cause of death and disability
in the United States.' In 1992, more than
861 000 Americans died from heart dis-
ease or stroke, the main forms of cardio-
vascular disease.' Cardiovascular disease
risk factors can be classified as either
modifiable or nonmodifiable.2 Among
modifiable factors, physical inactivity has
recently been recognized as one of the
four major risk factors for cardiovascular
disease3; the other factors are cigarette
smoking, high blood pressure, and ele-
vated blood cholesterol.3

Healthy People 2000,4 the publication
outlining the nation's public health goals,
includes chapters on heart disease and
stroke and their antecedent risk factors
(physical inactivity, poor nutrition, and
tobacco use). As a result of large dispari-
ties between racial groups, separate objec-
tives have been established for reducing
heart disease and stroke among Blacks.4
Significant progress has been shown for
only 5 of the 12 national health objectives
for physical activity.5

Healthy People 2000 states that com-
munity-based intervention is a critically
important method for achieving health
objectives for the nation.4 Even with
modest budgets, community-based coali-
tions have effectively changed health
policies; for example, they have instituted
requirements for smoke-free schools6 and
labeling of heart healthy foods.7 Commu-
nity-based programs also are beginning to
address multiple risk factors5 (e.g., heart
health coalitions for controlling multiple
cardiovascular disease risk factors).

Large community-based prevention
projects have used combined interven-

tions that address both individual behav-
ior change and community-wide change.8'9
Most of these studies have focused on
cardiovascular disease prevention. They
include the North Karelia Project in
Finland,10"'1 the Stanford Five-City
Project,'2-'5 the Pawtucket Heart Health
Program,'1648 and the Minnesota Heart
Health Program.'922 In these projects,
interventions were delivered via mass
media, health professionals, education
professionals, community leaders, cowork-
ers, neighbors, friends, family members,
and other community members. Among
the US projects, favorable results have
been reported for health knowledge,'3
smoking,'5'22 blood pressure,14 and physi-
cal activity.2' Recently in Minnesota,
however, significant progress was not
observed for most risk factors against the
background of strong favorable secular
trends.2' These large cardiovascular dis-
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ease intervention projects had annual
budgets of $1 million to $1.5 million for 10
years or more.7 None of the large cardio-
vascular disease trials in the United States
have involved a significant focus on
isolated, rural populations.

Recently, smaller scale cardiovascu-
lar disease prevention projects have been
implemented by numerous public health
agencies.13'24 However, information on
the effectiveness of these projects of
relatively short duration and low budget is
sparse. Data from South Carolina72526
suggest that projects with only a few years
of intervention exposure can show favor-
able health changes. Winkleby27 recently
suggested the need for smaller, more
focused studies within high-risk sub-
groups such as minority and low literacy
populations.

In 1989, in cooperation with the
Centers for Disease Control and Preven-
tion (CDC), the Missouri Department of
Health began a cardiovascular disease
risk reduction project in the Bootheel
area of southeastern Missouri. The long-
term goal of the Bootheel Heart Health
Project was to reduce morbidity and
mortality due to cardiovascular disease,
and the shorter term project objectives
focused on reducing the major modifiable
risk factors for cardiovascular disease. We
report on the 5-year evaluation of the
prevalence of cardiovascular disease risk
factors addressed by the project.

Methods
Data-Driven Planning and Coalition
Development

The intervention region was identi-
fied following analysis of mortality data.
High mortality rates for coronary heart
disease deaths were found for five coun-
ties (i.e., Dunklin, New Madrid, Stod-
dard, Mississippi, and Scott) clustered in
the six-county area in southeastern Mis-
souri known as the Bootheel. The
Bootheel is bordered on the south by
Arkansas and across the Mississippi River
on the east by Tennessee, Kentucky, and
Illinois. Except for Kansas City and St.
Louis, the Bootheel has the largest Black
population in Missouri. This medically
underserved rural area is characterized by
high rates of poverty and low educational
levels.28 Additional details on the data-
driven planning conducted in this project
have been presented elsewhere.29

Several models and theories were
used in developing the Bootheel Heart
Health Project, which was initially based
on the planned approach to community

health model.-0 Additional theoretical
models underlying the project were com-
posites of social learning theory31,32 and
the stage theory of innovation.33 Coalition
development was ensured by involving
local leaders and community groups in the
planning process. Local leaders were
identified through established agencies
(e.g., local government or voluntary agen-
cies) and through word of mouth as the
project coordinator interviewed area lead-
ers. A detailed inventory on all key
contacts was maintained. After nearly 5
months of extensive effort to identify and
meet with community leaders in each of
the six counties, the first coalition plan-
ning meeting was held in New Madrid
County in September 1990.

By late 1990, community members in
the area had organized 5 "subcoalitions"
within the six-county region. By the end of
the study period, 17 subcoalitions were
active. The local coalitions allowed for
tailored interventions and helped mini-
mize members' travel. Once a year, each
coalition submitted a proposal to the
Missouri Department of Health for local
projects. Each of the six county coalitions
received about $5000 per year to imple-
ment community-based interventions.
Coalitions were allowed to select their
own priorities from a list of possible
cardiovascular disease-related interven-
tions provided by project staff. Local
health agencies were a key component in
the coalition development process, provid-
ing assistance in many areas, including
provision of blood pressure and choles-
terol screenings, training, and distribution
of local funds for coalition activities.

Intervention Activities
The coalitions in all six counties

developed walking clubs, aerobic exercise
classes, heart healthy cooking demonstra-
tions, community blood pressure and
cholesterol screenings, and cardiovascular
disease education programs.34 Examples
of coalition projects included (1) annual
heart healthy fitness festivals that involved
exercise demonstrations, registration for
exercise classes and walking clubs, and
screenings for hypertension, diabetes, and
cholesterol; (2) a "High Blood Pressure
Sunday," where ministers included heart
disease education in the sermon, the
congregations were screened for hyperten-
sion, and heart healthy dinners were
served in the church; (3) poster contests
sponsored by local schools, the winning
entries being featured in local newspa-
pers; (4) the "Heart Healthy Corner," a

weekly newspaper column on heart dis-

ease prevention written by a coalition
member; and (5) environmental changes
such as the construction of a walking and
fitness path.

By using coalition records and the
average frequency of events, we estimated
the number of intervention activities over
the project period. The most frequently
held events were walking club functions
(n = 4000) and exercise classes (1275
class hours), followed by blood pressure
screenings (n = 2050), community events
(n = 415), cholesterol screenings (n = 70),
cooking demonstrations (n = 60), and
diabetes screenings (n = 30).

Risk Factor Survey Data
Two special surveys were conducted

to evaluate the project's progress. These
surveys were based on the methods of the
Behavioral Risk Factor Surveillance Sys-
tem, which was developed in 1981 by the
CDC.35,36 This flexible, state health agen-
cy-based surveillance system assists in
planning, implementing, and evaluating
health promotion and disease prevention
programs.35'TM Missouri began conducting
statewide Behavioral Risk Factor Surveil-
lance System surveys in 1986.

Survey methods have been discussed
in detail elsewhere3537; we review them
briefly here. Questions were standardized
on the basis of those used in the Behav-
ioral Risk Factor Surveillance System and
were identical in the 1990 and 1994
surveys.37 The core areas related to
cardiovascular risk and sociodemograph-
ics involved a total of 87 questions. In the
1994 survey, approximately 30 questions
were added to the end of the survey
instrument to examine related issues such
as coalition exposure, arthritis, functional
status, and quality of life. Risk factors
were as follows: no leisure-time physical
activity (report of no exercise, recre-
ational, or physical activities [other than
regularjob duties] during the past month);
current smoker (respondents who had
ever smoked 100 cigarettes and currently
smoked cigarettes); consumes five fruits
and vegetables daily (report of average
daily consumption of five or more servings
of fruits and vegetables); overweight (body
mass index [weight in kilograms divided
by height in meters squared] .27.8 for
men and . 27.3 for women); and choles-
terol checked (response of yes to question
on whether blood cholesterol had been
checked within the past 2 years). Since no
clinical measures were taken, no data
were available on blood pressure levels.

Using random-digit dialing (as in the
standard Behavioral Risk Factor Surveil-
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lance System),38 we selected cross-sec-

tional samples of noninstitutionalized
adults in the six-county region who had
telephones. Based on the 1990 census,28
an estimated 87.2% of households in the
six-county region (range = 81.4% to
90.1%) had telephones. The survey was

administered by trained interviewers dur-
ing January through March 1990 and
again in January through May 1994.
Among eligible respondents (i.e., those
with working phones and nonbusiness
phone extensions), the response rates

were 89% in 1990 and 76% in 1994.
Because intervention activities were con-

ducted largely among Blacks, we over-

sampled Blacks in the 1994 survey. In the
1994 survey, the first 1000 respondents
were selected from the entire six-county
area; 500 additional interviews were con-

ducted in communities in which 20% or

more of the population was Black (as
reported in the 1990 census28). The
samples were generally representative of
the overall Bootheel population,28 al-
though they slightly underrepresented

younger persons, males, and those with
less education (Table 1). The 1994 survey

was more racially representative than the
1990 survey. Among sociodemographic
categories, the only significant difference
in sample percentages between 1990 and
1994 involved race (P < .05).

StatisticalAnalyses
After data collection, risk factor data

were cleaned and edited by means of
standard Behavioral Risk Factor Surveil-
lance System quality control procedures.36
After editing, data were weighted with
SUDAAN,39 a specialized statistical pro-

gram for analyzing complex sample survey

data. Through weighting, summary esti-
mates and standard errors account for the
probability of selection and for the age,

gender, and race distributions of the
population.36,37

We constructed two measures of
intervention "exposure" to determine
whether risk factor prevalence estimates
varied according to the degree of contact
with intervention activities. In the first
analysis, individual communities were

dichotomized according to whether they
had active coalitions (i.e., members regu-

larly participating in organized events) by
the end of the study period. This was

accomplished by matching phone prefixes
from areas with active coalitions with
those of survey respondents. If a match
occurred, the respondent was part of the
"coalition present" category; those not
matched were placed in the "coalition
absent" group. In the second analysis, risk
factor data were cross tabulated with
responses to a question about whether
respondents were aware of the heart
health coalition in their county.

Analysis of covariance models were

used to calculate prevalence estimates for
each of the five risk factors and effect size
differences while adjusting for covariates
(e.g., sociodemographic factors) that may
have confounded results.2,40'41 The net
change in risk factors within areas with
and without active coalitions was mea-

sured by means of a Time x Coalition
Present term. Additional two-way terms
for time and age, gender, race, and
education level were included to account
for possible variations in cardiovascular
risk factors over time within these sociode-
mographic subgroups. Only the two-way
Time x Education term was statistically
significant and therefore included in all
subsequent models. The models also
accounted for intraclass correlations of
persons within counties4l'42 through a

three-way interaction term (County x

208 American Journal of Public Health

TABLE 1-Characteristics of Participants In the Bootheel Surveys and US
Census Estimates

Survey Data, % Census Data, %

1990 1994 Bootheel
(n = 1006) (n = 1510) Regiona Missouria

Age, y
18-34 23.5 24.2 31.8 35.9
35-54 34.4 35.2 32.9 33.1
55+ 41.9 40.4 35.3 30.9
Unknown/refused 0.2 0.2 ... ...

Gender
Female 61.5 64.6 53.0 51.8
Male 38.5 35.4 47.0 48.2

Race
White 91.9 87.8 88.2 87.7
Black 6.6 10.7 11.4 10.7
Other 1.1 1.2 0.4 1.6
Unknown/refused 0.4 0.3 ... ...

Education level
Less than high school graduate 37.9 33.4 45.3 26.1
High school graduate 38.9 41.2 34.4 33.1
Some college/technical 13.0 15.6 10.3 18.4

school graduate
College graduate or more 9.9 9.5 10.0 22.4
Unknown/refused 0.3 0.3 ... ...

aBased on the 1990 US census of adufts.28

TABLE 2-Adjusted Prevalence of Risk Factors for Cardiovascular Disease:
Bootheel Region and Missouri, 1990 and 1994

Bootheel Region Missouria

Risk Factor 1990 1994 P 1990 1994 P

No leisure-time physical activity 43.1 42.1 > .10 29.0 32.7 > .10
Currentsmoker 20.8 18.1 >.10 22.7 19.3 >.10
Consumes 5+ servings of fruits 21.9 21.6 >.10 17.3 23.3 .03
and vegetables per day

Overweight 39.9 46.3 <.01 43.7 52.0 <.01
Cholesterol checked in past 2 years 59.4 63.2 .05 63.0 67.6 .08

Note. Prevalences were adjusted by analysis of covariance for age, race, gender, education level,
Time x Education Level, and Time x County.

aBased on 1990 (n = 437) and 1994 (n = 381) data from the Missouri Behavioral Risk Factor
Surveillance System (BRFSS) for rural counties (except the six Bootheel counties). Data on
cholesterol screening are from the 1990 and 1993 (n = 476) Missour BRFSS (unpublished).
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Coalition Present x Survey year), along
with appropriate lower order terms. The
three-way term was not significant and
only marginally influenced effect esti-
mates; this term was left out of final
models to conserve statistical power.

Results
From 1990 to 1994, no significant

changes were observed in the no leisure-
time physical activity (also referred to
hereafter as "physical inactivity") and
cigarette smoking risk factors in the entire
Bootheel or statewide samples (Table 2).
Fruit and vegetable consumption im-
proved in the statewide sample (P = .03).
For the Bootheel sample, improvement
was noted in the proportion of respon-
dents reporting that they had had their
cholesterol checked in the previous 2
years (P = .05). The prevalence of over-
weight based on self-reported weight and
height increased in the Bootheel and
statewide (P < .01).

The prevalence of the five primary
cardiovascular disease risk factors was
compared within various sociodemo-
graphic subgroups (Table 3). Risk factor
prevalence estimates varied considerably
by subgroup. For example, physical inac-
tivity was higher among older respon-
dents, Blacks, and people with less educa-
tion. Although estimates were not always
statistically significant, Blacks in the
Bootheel showed improvement for each
of the five risk factors. Such was not the
case for Whites, for whom very slight
improvements were observed for physical
inactivity and cholesterol screening; slight
worsening in risk was noted for smoking,
fruit and vegetable consumption, and
overweight among Whites.

For the physical inactivity variable,
significant improvement was observed for
communities having coalitions in compari-
son with communities not having coali-
tions (P = .03) (Table 4). The prevalence
of overweight based on self-reported
weight and height increased less in com-
munities having coalitions than in commu-
nities not having coalitions (P = .07). In
addition, a net positive effect was noted
for the prevalence of having cholesterol
checked within the previous 2 years
(P = .04). Conversely, fruit and vegetable
consumption appeared to show a slight
decrease in areas with active coalitions
relative to those without coalitions.

Respondents in the 1994 Bootheel
survey also were stratified by whether they
were aware of the heart health coalition in
their county (Figure 1). In the 1994 data, I
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24.2% of respondents reported being
aware of their county coalition. Each risk
factor except cigarette smoking showed
slightly more favorable prevalence rates
among respondents who were aware of
the heart health coalition. Physical inactiv-
ity prevalence rates were significantly
different between the two groups

(P = .03). In addition, the prevalence of
having cholesterol screening was higher
among respondents who were aware of
the coalitions (P = .04). These differences
in physical inactivity and cholesterol
screening were slightly larger when the

analyses in Figure 1 were restricted to

respondents in areas with active coali-
tions.

Discussion

Our project builds on the extensive
work of the "first generation"43 cardiovas-
cular disease prevention programs funded
by the National Heart, Lung and Blood
Institute.12-22 "Second generation" pro-

grams, such as the Bootheel Heart Health
Project, can be implemented by public
health agencies that rely on considerably
smaller intervention and evaluation bud-
gets. Even with modest resources, commu-

nity-based interventions show promise in

improving behaviors related to cardiovas-
cular disease risk within a brief period
(i.e., about 3 years of intervention expo-

sure). Such projects are ongoing through-

out the United States; however, few have
included long-term evaluation compo-
nents that allow systematic measurement
of change over time.

The recently completed Heart to
Heart Project in South Carolina is similar
to ours in that it demonstrated measur-
able improvements in dietary fat consump-
tion25 and cholesterol awareness and
screening.26 Community-based interven-
tions previously have been shown to
increase physical activity among adoles-
cents44 and adults.21 Our results also are
consistent with earlier reports4546 of in-
creases in physical activity in relation to
environmental changes within a commu-
nity (e.g., bike paths, exercise clubs, and
access to recreational facilities).

The increase in physical activity
within the target population in the
Bootheel may have positive health effects,
as suggested by recent epidemiologic and
clinical studies3,47 in which regular, moder-
ate physical activity, such as walking,
reduced the risk for cardiovascular dis-
ease and all-cause mortality. The CDC/
American College of Sports Medicine
recommendation stresses the favorable
health benefits of moderate, daily physical
activity.47 The Bootheel project is unusual
among physical activity interventions in
that it focused on a rural Black population
at very high risk of cardiovascular disease
as a result of physical inactivity and other
factors.

The changes resulting from the
Bootheel Heart Health Project were
obtained at a fairly low cost. Over the
project period, the annual cost of the
Bootheel project was approximately
$105 000.

Our findings for two other cardiovas-
cular disease risk factors are generally

210 American Journal of Public Health

TABLE 4-Adjusted Prevalence of Risk Factors for Cardiovascular Disease in 1990 and Percentage Change in the Estimates by
1994, by Presence of an Active Coalition: Bootheel Region

Active Coalition Present Active Coalition Absent

1990 Absolute Change, % 1990 Absolute Change, % Net
Risk Factor Prevalence, % (95% Cl) Prevalence, % (95% Cl) Effect, % P

No leisure-time physical activity 47.6 -3.0 (-8.5, +2.5) 48.2 +3.8 (-2.9, +10.5) 6.8 .03
Currentsmoker 19.7 -1.3 (-6.3, +3.6) 22.4 -5.0 (-11.1, +1.1) 3.7 >10
Consumes 5+ servings of fruits 23.0 -1.3 (-5.7, +3.1) 20.0 +0.9 (-4.5, +6.4) 2.2 >10
and vegetables per day

Overweight 41.3 +4.3 (-0.9, +9.4) 37.8 +10.2 (+3.9, +16.6) 5.9 .07
Cholesterol checked in 58.9 +4.3 (-1.0, +9.6) 62.6 -0.2 (-6.7, +6.5) 4.5 .04

past 2 years

Note. Prevalences were adjusted by analysis of covariance for age, race, gender, education level, Time x Education Level, and Time x County. Cl =
confidence interval.

Preaec (%)
70 -

ONot heard of coalffion mHerd ofcl

80 -

so1 ,40-

30

20-

10

0
Physically Current Consume 5+ Overweght Choleserol
Inac*te smoker fuufe & vS9. chocked in postetablesldsy 2yers

FIGURE 1-Prevalence (and 95% confidence intervals) of risk factors for
cardiovascular disease, by awareness of the county heart health
coalition: Bootheel region, 1994.
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consistent with state and national data
showing increasing trends in the rate of
overweight4849 and the proportion of
individuals having their cholesterol
checked.5051 In the Bootheel risk factor
survey, trends toward increases in rates of
cholesterol screening and overweight were
observed. Our findings of decreased physi-
cal inactivity, along with a stable rate of
overweight, in active coalition areas ap-
pear to support recent studies52 showing a
relation between longitudinal weight gain
and low physical activity. Larger samples
and better measures of intervention expo-
sure will be needed to further clarify this
potentially important relationship.

Although this paper has summarized
the major quantitative evaluation of the
Bootheel project, comprehensive qualita-
tive evaluation is also being conducted.
Elements of this evaluation include focus
group analyses (i.e., case studies), analy-
ses of the coalitions' level of effort, and
media content analyses. Evaluation of
so-called "environmental factors"53 is im-
portant in showing community-level
changes (e.g., the addition of a walking
path in a low-income neighborhood) that
may occur prior to changes in behavioral
risk factors or mortality rates. Case stud-
ies provide information on how and why
various strategies succeed or fail.556
Furthermore, community-based interven-
tions may have beneficial effects that have
little direct relation to cardiovascular
disease risk reduction. For example, as a
result of the Bootheel project, coalition
members became more active in local
government, gaining election to city coun-
cils and school boards.

The limitations of our study should
be noted. The study lacked a true experi-
mental design and comparison groups;
thus, in our quasi-experimental design, we
relied mainly on internal comparisons
with statewide rural Behavioral Risk
Factor Surveillance System data. A
strength of our analysis, however, involves
the two a priori measures of nonmutually
exclusive intervention exposure that dem-
onstrated measurable differences in physi-
cal inactivity between "exposed" and
"nonexposed" groups. As supporting evi-
dence, physical inactivity was the risk
factor most frequently and consistently
addressed in coalition activities.

We cannot precisely account for the
effects of national programs (e.g., the
National High Blood Pressure Education
Programs7 or the National Cholesterol
Education Program58) on changes in
cardiovascular disease risk factors in local
populations. Although national cam-

paigns can influence physical activity,59
little national attention has been directed
toward physical activity until recently.47 In
addition, our analyses showed increases in
physical inactivity in Bootheel areas with-
out active coalitions and in other rural
counties in Missouri.

We relied on self-reported, cross-
sectional telephone survey data and had
no comprehensive information on the
accuracy of the Behavioral Risk Factor
Surveillance System data during the study
period. However, previous studies6"2
have shown fairly high accuracy of Behav-
ioral Risk Factor Surveillance System
data on reported risk factors for cardiovas-
cular disease and demographic character-
istics. In particular, smoking status and
physical activity appear to be reported
with high accuracy.60/6364 A 1993 test-
retest study of the Missouri Behavioral
Risk Factor Surveillance System found
high reliability for several cardiovascular
disease risk factor questions.62 Since the
surveillance system relies on telephone
interviews, the potential exists for re-
sponse bias due to lack of phone coverage
of certain sociodemographic groups.65 A
previous study from South Carolina66
indicates that in-person interviews may be
unnecessary unless a very high proportion
of nontelephone households is present;
we estimate that approximately 13% of
households in the study area lacked
telephones. Our study did not collect
in-person clinical data such as blood
pressure and cholesterol measurements
and biochemical validation of smoking
status.

In summary, the decline in physical
inactivity and increase in cholesterol
screening shown in the Bootheel project
suggest that a community-level reduction
in cardiovascular disease risk may be
achievable through relatively low-cost in-
terventions that combine educational ef-
forts with environmental changes. How-
ever, because of limitations in our study
design, further data are needed, including
longer term measurements ofcardiovascu-
lar disease risk factors, morbidity, and
mortality, as well as replication of similar
projects in other underserved areas. E
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