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ABSTRACT

Heart-to-Heart: An Exercise Intervention for Rural Women
Walking can reduce the incidence of heart disease in women. There is a paucity of
research aimed at increasing exercise in rural women, a high-risk group for heart disease.
This pilot study tested Heart-to-Heart (HTH), a multifaceted 12-week-walking program,
designed to increase exercise in rural women. Forty-six rural women were randomized to
either the HTH program or a control group, which involved brief individual exercise
counseling. The primary outcome of cardiorespiratory fitness and the secondary
outcomes of self-efficacy and social support were measured pre and posttest. Group
differences were analyzed with repeated measures analysis of variance. Women in the
HTH group had a greater improvement in cardiorespiratory fitness, (¥ (1,39) 3.852, p=
.057) and experienced a greater increase in social support from friends, (F (1,40)=9.141,
p=.004) compared to women in the control group. Women in both groups
experienced an increase in social support from family, (F (1,40)= 9.304, p=.004);
however, they did not experience an increase in self-efficacy for sticking to it, (F
(1,40)= .056, p= .814) and self-efficacy for making time for exercise, (F (1,40)=
1.166, p= .287).
HTH appears to be effective in improving cardiorespiratory fitness in a population of
rural women; however, further testing is needed.
Author: Cindy Kay Perry

Approved:
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CHAPTER ONE

INTRODUCTION



Introduction

Women’s participation in regular exercise is a major factor in preventing
heart disease, the leading cause of death in women in the U.S. (Fletcher et al., 1996;
Pate et al., 1995; United States Department of Health and Human Services, 1996;
2000, (USDHHS)). Women have higher rates of morbidity and mortality from, and a
higher incidence of risk factors for, heart disease than men (American Heart
Association, 2005, (AHA)). Physical inactivity is a significant independent risk
factor for coronary artery disease (CAD) (AHA, 2005; Fletcher et al., 1996) and
contributes to an estimated 30% of coronary events in middle—aéed women in the US
(Manson et al., 1999). Less than 15% of women reach the recommended level of
exercise (USDHHS, 1996; 2000) and the percentage is even lower for rural women
(USDHHS, 1996; 2000) in the U.S.

Several published reports indicate that the key determinants of exercise in
women include self-efficacy (JF Sallis, Hovell, & Hofstetter, 1992), stage of
change (Sherwood & Jeffery, 2000), social support (Neis, Vollman, & Cook, 1998; JF
Sallis et al., 1992; Sherwood & Jeffery, 2000), and time for activity (Neis et al.,
1998), as well as social interaction during (Sherwood & Jeffery, 2000) and
enjoyment (Neis et al., 1998) of the exercise. Rural women, White and Latina, report
additional barriers to exercise beyond those experienced by white urban and suburban
women, such as a lack of role models (Evenson, Sarmiento, Macon, Tawney, &
Amerman, 2002; Wilcox, Castro, King, Housmann, & Brownson, 2000). Thus

increasing exercise participation in rural women, both Latina and white, is



particularly challenging, yet holds significant potential to reduce the incidence of
CAD in this group.

Heart-to-Heart (HTH) is an innovative, 12-week, multifaceted exercise
intervention designed by the investigator to address the determinants of exercise and
to increase exercise in rural women at risk of developing CAD. The overall objective
of this study is to pilot test HTH in a sample of rural women to determine its
feasibility and potential to increase exercise participation. The investigator will
incorporate knowledge gained from this pilot study in future studies aimed at exercise
promotion and prevention of CAD risk factors in rural women.

Specific Aims
The specific aims of this study are to:
Aiml

Determine the magnitude of change in exercise adherence, cardiorespiratory
fitness, and physical activity for rural women engaged in HTH and rural women in the
control group and whether this magnitude differs significantly for rural women in
HTH and rural women in the control group.

Hypothesis

Rural women in HTH will have a greater magnitude of change in exercise
adherence, cardiorespiratory fitness, and physical activity than rural women in the
control group.

Aim 2
Examine the magnitude of the change in self-efficacy and social support for rural

women in HTH and rural women in the control group and whether the magnitude of



change differs significantly for rural women in HTH and rural women in the control
group.
Hypothesis
Rural women in HTH will have a greater magnitude of change in self-efficacy,
and social support than rural women in the control.
Aim 3
Examine whether self-efficacy and social support are mediators between
HTH and the outcome variables of exercise adherence, cardiorespiratory fitness, and
physical activity.
Hypothesis
Self-efficacy and social support mediate the relationship between HTH and the
outcome variables of exercise adherence, cardiorespiratory fitness and physical
activity.
Aim 4
Describe HTH participants’ experiences with the intervention to aid in

refinement of HTH.



CHAPTER TWO

REVIEW OF THE LITERATURE

AND

THEORETICAL FRAMEWORK



Exercise programs tailored to rural women can play a significant role in reducing
the incidence of risk factors of heart disease in this population. Physical inactivity is a
significant risk factor for heart disease. Physical inactivity was first identified in 1992 by
the American Heart Association as a significant independent risk factor for heart disease
(Fletcher et al., 2001). The relative risk for CAD due to physical inactivity is similar to
the increased risk for CAD associated with high cholesterol, smoking, and hypertension
(AHA, 2005). Endurance exercise decreases the risk of heart disease because endurance
exercise directly inhibits the physiological mechanisms that can lead to atherosclerosis
and reduces risk factors associated with CAD including, obesity, insulin resistance,
dyslipemia, and hypertension (Brooks, Fahey, White, & Baldwin, 2000; Fletcher et al.,
2001; Shepard & Balady, 1999; Thompson et al., 2003). Exercise interventions that
successfully increase exercise participation in women are critical to reducing the risk
of CAD in women in the U.S.

Intervention strategies grounded in the social cognitive theory and the
transtheoretical model can enhance womeﬁ’s adherence to an exercise program (Dishman
& Buckworth, 1996; Kahn et al., 2002; Marcus & Forsyth, 1999) by addressing the key
determinants of exercise for women in the U.S. These two behavior change theories
explain factors that influence exercise behavior and the process of behavior change. They
can guide the development of strategies that encourage a change in exercise behavior in
women. Factors that influence a woman’s exercise behavior can be categorized into
environmental, social, and intrapersonal factors. These factors are expressed differently
for different populations of women (Bandura, 1997; National Institutes of Health

Consensus Panel of Physical Activity and Cardiovascular Health, 1996; Pate et al., 1995,



USDHHS, 1996). Heart-to-Heart, developed by the investigator, is grounded in an
integration of the social cognitive theory and the transtheoretical model that addresses
the key factors that influence exercise in rural Latina and white women. It is designed to
engage rural women in exercise and promote adherence to regular exercise.
Heart Disease in Women

In the last ten years the mortality trend for women with cardiovascular disease has
risen, remained flat, and is now declining slightly, whereas, for men it has been sharply
declining (AHA, 2005). In 1998 heart disease accounted for 43% of all deaths in women
and was twice that of deaths from all types of cancer in women combined (AHA, 2005).
One out of every two women will die of cardiovascular disease in the United States
(AHA, 2005). The majority of cardiovascular deaths in women are due to coronary artery
disease (CAD) and more specifically, from a myocardial infarction (MI) (AHA, 2005).
Women have significantly higher rates of complications and mortality from a MI than
men, even after adjustment for confounding factors such as age, coexisting illness, and
treatment (Chandra et al., 1998; Weaver et al., 1996). The prognosis for women after an
Ml is worse than men, with 38% dying within one year after experiencing an initial
recognized MI and 35% having a second event within six years; in contrast only 25% of
men die within one year and 18% have a second event within six years (AHA, 2005).
Thus, reducing the risk for CAD results in a reduced risk for an MI and the mortality
from an MI.

Several reasons account for the higher rates of morbidity and mortality in women
with CAD. Compared to men, women are not evaluated and treated as aggressively

(Canto et al., 2002; Chandra et al., 1998; Schulman et al., 1999; Weaver et al., 1996).



Although the majority of men and women experience chest pain with an ML, woﬁlen are
more likely to experience additional non-specific symptoms, such as nausea, that may
confuse the diagnostic picture (Devon & Zerwic, 2002). These non-specific symptoms
can lead to an acute MI going unrecognized by women and health care providers, thereby
delaying treatment. Compared to men, women are less physically active (AHA<2005;
USDHHS, 1996; 2000), have a higher incidence of obeéity and being overweight, and
after age 55 a higher incidence of hypertension and elevated total cholesterol (AHA,
2005) than men. In addition, Latinas have a higher incidence of obesity, hypertension,
diabetes, and physical inactivity (Winkleby, Kraemer, Ahn, & Varady, 1998) and a
higher prevalence of CAD than white women (AHA, 2005). Thus, woﬁlen experience
higher rates of morbidity and mortality from and increased incidence of risk factors for
CAD compared to men.
Rural Women and Heart Disease

Rural women have an increased incidence of risk factors for CAD than urban
women (National Center for Health Statistics, 2001). Rural communities are defined as
communities that are at least 10 miles from a population center of 30,000 or more
(Oregon Health & Science University Oregon Office of Rural Health, 2002). Rural
residents are less likely to receive preventive health services (Casey, Call, & Klingner,
2001; Kaiser Commission, 2001) and regular check-ups (Kaiser Commission, 2001)
despite having higher rates of chronic conditions (Kaiser Commission, 2001), increasing
the severity of chronic disease, such as CAD (National Center for Health Statistics,
2001). Rural dwellers have less education (US Department of Agriculture, 2001a) and a

higher rate of poverty (US Department of Agriculture, 2001b) than urban dwellers. Rural



women earn 31% less than rural men (Rogers, 1997). Education level and
socioeconomic status (SES) are inversely associated with mortality from CAD and this
association is stronger for women (R. Cooper et al., 2000; Lantz et al., 1998). This
association is partly explained by a higher incidence of smoking, obesity, and physical
inacﬁvity in individuals of low SES (R. Cooper et al., 2000; Lantz et al., 1998). Rural
women have the highest incidence of obesity (National Center for Health Statistics, 2001)
and are the least physically active (USDHHS, 1996). Therefore, rural women,
particularly of low SES, have higher rates of mortality from CAD. Individuals of lower
SES are more likely to lack social support which is predictive of morbidity and
mortality (Lantz et al., 1998). Women with low social interaction and social support
are more likely to have severe CAD (Orth-Gomer et al., 1998). Therefore, rural women,
who have low SES, are likely to have low social support and a higher risk of CAD. Thus,
rural women are at higher risk for CAD in part due to lower SES and diminished
individual and community resources. Therefore, this study is aimed at rural women.
Physical Activity and Heart Disease

Endurance Exercise Effects on Atherosclerosis and CAD Risk Factors

Current evidence indicates that endurance exercise inhibits atherosclerosis. One
mechanism is through the improvement of endothelial function. (Bowles, Woodman, &
Laughlin, 2000; Hambrecht et al., 2003; Hambrecht et al., 2000; Shepard & Balady,
1999; Smith, 2001). Exercise increases blood flow causing a corresponding increase in
the frictional force exerted by blood flow on the vessel wall, called shear stress. An
increase shear stress stimulates the production of nitric oxide by the endothelium which

leads to vasodilation, inhibition of superoxide anion production, and reduced
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permeability of the endothelium (Hambrecht et al., 2003; Hambrecht et al., 2000; Malek,
Alper, & Azumo, 1999; Ross, 1999; Smith, 2001). In male and female animal models,
endurance exercise limits vasoconstriction regulated by endothelin (Bowles et al., 2000).
Further research is necessary to determine if endurance exercise produces this response in
humans. Arthrosclerotic vessels tend to have a lower shear stress than normal vessles
(Smith, 2001). Exercise appears to counter the impairment of nitric oxide production in
the endothelium. Thus, those individuals with arthrosclerosis may benefit the most from
an increase in shear stress and the subsequent increase in nitric oxide production

In addition, exercise appears to reduce the production of inflammatory mediators
thereby, dampening the inflammatory response (Bowles et al., 2000; Hambrecht et al.,
2003; Hambrecht et al., 2000; Shepard & Balady, 1999; Smith, 2001). The exercise
induced increased shear stress stimulates endothelial phenotypes that protect vessels from
atherosclerosis, which are called atheroprotective (Hambrecht et al., 2003; Hambrecht et
al., 2000; Malek et al., 1999; Smith, Dykes, Douglas, Kirshnaswamy, & Berk, 1999; Vita
& Keane, 2000). Long-term (greater than 6 months) endurance exercise stimulates the
production of t-cell phenotypes that are atheroprotective and decreases the production of
phenotypes that are atherogenic and promote inflammatory response (Smith, 2001; Smith
et al., 1999). Subsequently, theses changes in T-cell and endothelial phenotypes lead to
decreased production of cytokines that promote inflammatory response and increased
production of cytokines that lessen the inflammatory response (Smith, 2001) Finally,
these changes trigger a reduction in the immune and inflammatory responses associated
with CAD, such as the proliferation and migration of smooth muscle into the intima,

oxidation of LDL cholesterol, production of super oxide anions. These exercise-induced
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alterations in the inflammatory process are consistent with the lower levels of C-reactive
protein, a marker of inflammation and cardiovascular disease, measured in women who
exercise regularly (LaMonte et al., 2002)

Endurance exercise appears to play a role in exerting antithrombotic effects
(Bowles et al., 2000; Hambrecht et al., 2003; Hambrecht et al., 2000; Shepard & Balady,
1999; Smith, 2001). It has been found to reduce fibrinogen and favorably affect
plasminogen factors (Fletcher et al., 2001). In addition, long term exercise may reduce
platelet activity (Fletcher et al., 2001). Reducing platelet activity reduces atherosclerosis
because platelet activation contributes to the migration and proliferation of smooth
muscle and monocytes to the site of endothelial injury and the formation of the
vasoconstricting substance, thromboxane (Ross, 1999). .

Endurance Exercise Effects on Obesity

Obesity increases the risk for and mortality from CAD. Obesity is defined as a
body mass index grater than 30. Obesity is becoming more prevalent among American
women. In 2001, thirty percent of white American women, twenty three percent of
Hispanic American women (forty percent among Mexican .American women) and fifty
percent of African American women were obese (AHA, 2005). Women tend to gain
weight with advancing age thereby increasing their risk of CAD (Sternfeld et al., 2004).
Abdominal and visceral fat are correlated with insulin resistance and dyslipidemia
(Rendell, Hulthen, Tornquist, Groop, & Mattiasson, 2001; Ross, Freeman, & Janssen,
2000; A. Ryan, 2001) and abdominal fat is predictive of insulin resistance and

triglyceride levels (Rendell et al., 2001). Obese women have a significantly increased
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relative risk of death from heart disease compared to non-obese women (Hu et al., 2004).
Exercise reduces obesity, which in turn impacts insulin resistance and dyslipidemia.

Obesity is lessened by endurance exercise. Endurance exercise alone without
dietary changes can result in weight loss and specifically a reduction in abdominal fat (A.
L. Dunn et al., 1997; Ross et al., 2000; Shepard & Balady, 1999; Sternfeld et al., 2004;
Stewart et al., 2005). Endurance exercise spares lean body mass and increases resting
metabolic rate, which enhances caloric expenditure (Brooks et al., 2000). Thus, exercise
can reduce weight and the impact of obesity on CAD risk.
Endurance Exercise Effects on Insulin Resistance

Diabetes is a significant risk factor for CAD with 2/3 of diabetics dying from
cardiovascular disease (AHA, 2005). Women with type 2 diabetes have a higher rate of
mortality from CAD than men (Mosca et al., 1997). From 1994 to 2002 the prevalence
of diabetes in the US increased by 54% (AHA, 2005). And, from 2000 to 2001 the
prevalence rose by 8.2% (AHA, 2005). Insulin resistance typically progresses to diabetes
in the absence of an intervention. Endurance exercise has been shown to be an effective
intervention that improves insulin sensitivity in both diabetic and non-diabetic women.

The exercise-induced improvement in insulin sensitivity in non-diabetic women
can delay or prevent the onset of diabetes (Brooks et al., 2000; A. Ryan, 2001; Shepard &
Balady, 1999; Thompson et al., 2003). The intensity of éxercise needed to achieve this
effect is controversial. In two randomized control trials, moderate intensity endurance
exercise performed for 30-60 minutes 3-5 days a week improved insulin sensitivity in
non-diabetic women (Mensink, Feskens, Saris, Bruin, & Blaak, 2003; Tonnino, 1989).

However, another randomized trial found that only individuals who performed vigorous
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intensity exercise for 20 minutes 5 days a week along with making dietary changes
showed significant improvement in insulin sensitivity (K. McAuley et al., 2002). Two
cross sectional studies found a significant positive association between vigorous exercise
performed 5 days per week and improved insulin sensitivity whereas individuals who
performed moderate intensity exercise for 30 minutes 5 days a week followed the same
trend but this trend did not reach statistical significance (Brown et al., 2000; Mayer-Davis
etal., 1998). The Diabetes Prevention Program randomly assigned 3,234 participants
with impaired glucose metabolism or insulin resistance to a control group or one of two
interventions, a medication or behavioral modification. One intervention group received
metformin (an oral medication for the treatment of type 2 diabetes) and the other
intervention group followed a low-calorie and low-fat diet and a moderate intensity
exercise program for 150 minutes a week. The trial was stopped early because of the
significant differences between the treatment groups and the control group. After 2.8
years the incidence of the onset of diabetes was reduced by 58% in the diet and exercise
group compared to the control group, providing compelling evidence for the role of
exercise in improving insulin sensitivity and glucose metabolism (Diabetes Prevention
Research Group, 2002). Moreover, exercise has been found to exert an independent effect
on improving insulin sensitivity regardless of weight loss or dietary changes (Harding,
Williams, Hennings, Mitchell, & Wareham, 2001; Kriska et al., 2001). Based on these
studies, with the greatest credence given to the Diabetes Prevention Trial because of the
large sample size, it can be concluded that moderate-intensity exercise performed 5 days

a week can improve insulin sensitivity and that vigorous exercise or the addition to
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exercise of a low-fat, low-calorie diet provides even greater improvements in insulin
sensitivity.

Several mechanisms may contribute to the ability of exercise to improve insulin
sensitivity. One mechanism is that endurance exercise increases GLUT-4 levels in
muscles, the protein responsible for transporting glucose across muscle cell membranes,
increasing transport of glucose into muscle cells (Brooks et al., 2000; A. Ryan, 2001). It
has been determined that even a single bout of exercise promotes an increase in glucose
movement into cells through insulin independent transporters, such as GLUT-4 (Brown et
al., 2000). Exercise improves cellular level metabolism and oxidation, which leads to
improved insulin sensitivity (Menshikova et al., 2004) Finally, exercise increases the
enzymes that stimulate glucose metabolism and it suppresses hepatic glucose production
(Brooks et al., 2000; A. Ryan, 2001) Thus, these mechanisms provide an explanation as
to how exercise improves insulin sensitivity.

Endurance Exercise Effects on Dyslipidemia

Dyslipidemia is a risk factor for CAD. It is estimated that a 10% reduction in total
cholesterol may reduce the incidence of CAD by 30% (AHA, 2005). Women over age 50
have a higher incidence of elevated total cholesterol than men (AHA, 2005). Endurance
exercise improves lipid profiles. |

Many trials have examined the frequency and intensity of exercise on lipid
profiles. The evidence from these trials, although mixed, indicates that moderate intensity
exercise, such as walking, performed at least 3 days a week for at least 30 minutes can
reduce triglycerides, HDL cholesterol, and increase HDL cholesterol in women (Gill,

Herd, Vora, & Hardman, 2003; Keller & Trevino, 2000; King, Haskell, Yound, Oka, &
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Stefanick, 1995; Kraus et al., 2002; Park, Park, Kwon, Yoon, & Kim, 2003). Two studies
found that moderate-intensity exercise improved lipid levels (Keller & Trevino, 2000;
King et al., 1995). Furthermore, these studies found that moderate-intensity exercise
performed with greater frequency may provide a greater improvement on lipid levels than
moderate intensity exercise performed less often. However, in these studies many women
did not adhere to an exercise program that prescribed exercise 5 times per week and
therefore did not achieve maximum improvement in lipid profiles (Keller & Trevino,
2000; King et al., 1995). One study found that vigorous exercise performed 3 times a
week showed greater improvements in lipids than the moderate intensity exercise (Kraus
et al., 2002). The Stanford Five City Project, a large community-wide health promotion
campaign, found that increases in moderate intensity activity during a five-year study
period in post menopausal women increased HDL levels (D. Young, Haskell, Jatulis, &
Fortmann, 1993). Two recent systematic reviews examining the effects of exercise on
lipids concluded that moderate exercise can increase HDL cholesterol and decrease LDL
cholesterol and triglycerides. However, both these reviews concluded fhere is not
sufficient evidence to indicate that endurance exercise affects total cholesterol levels
(Durstine et al., 2001; Leon & Sanchez, 2001). The evidence from these studies and
reviews indicates that moderate intensity exercise performed at least 3 times a week can
improve lipid profiles. Vigorous intensity exercise if performed 3 times a week provides
additional improvements in lipid profiles.

The mechanism for exercise-induced changes in lipids is not well understood; it is
hypothesized that exercise affects the enzymes involved in lipid metabolism. Improved

lipid profiles may be due to an exercise-induced increase in lipoprotein lipase activity in
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adipose tissue (Gill et al., 2003; Park et al., 2003; Tall, 2002). Lipoprotein lipase lowers
VLDL and triglyceride levels (Brooks et al., 2000, Tall, 2002). A decrease of hepatic
lipase activity due to exercise may play a role in increasing HDL levels and decreasing
triglyceride levels (Tall, 2002) because hepatic lipase breaks down HDL lipids and
triglycerides (Brooks et al.,l 2000, Tall, 2002). Although evidence indicates endurance
exercise impabts lipids, further investigation to explain the exact mechanism is needed.
Endurance Exercise Effects on Hypertension

One in five Americans has hypertension and women after age 55 have a higher
incidence of hypertension than men (AHA, 2005). Hypertension is a risk factor for CAD.
Endurance exercise reduces diastolic and systolic blood pressure and this reduction is
greater in individuals with hypertension (Fagard, 2001; Hagberg, Park, & Brown, 2000;
Pescatello & Kulikowich, 2001; Seamus, Chin, Xin, & He, 2002).

At least four quantitative reviews have examined the long-term effect of regular
endurance exercise on blood pressure reduction. Endurance exercise lowered blood
pressure, on average 3-4 mmHg systolic and 2-3 mmHg diastolic for normotensive
individuals (Fagard, 2001) and 7-10 mmHg systolic and 6-8 mmHg diastolic for
individuals with hypertension (Fagard, 2001; Hagberg et al., 2000). Women with
hypertension had a greater reduction in systolic and diastolic blood pressure compared to
men with hypertension (Hagberg et al., 2000). Another review corroborated the findings
that those with higher initial blood pressure, particularly in those with hypertension, had a
greater reduction in blood pressure than those with a lower initial blood pressure.
(Pescatello & Kulikowich, 2001). One review article discussed the concern that many

studies were underpowered and the underpowered studies resulted in minimizing the
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effects of exercise on blood pressure in the individual studies (Pescatello & Kulikowich,
2001). Evidence presented in another review indicated that endurance exercise reduces
blood pressure with an overall pooled net reduction of 3.84 to 4.39 in systolic pressure
and 2.58 to 3.05 in diastolic pressure. This reduction diminished in studies with longer
follow-up after the exercise intervention ended, which the authors attributed to a lack of
adherence to the exercise program once the intervention ended (Seamus et al., 2002).
Thus, long-term and regular endurance exercise reduces blood pressure and these
reductions were greater in those individuals with a higher initial blood pressure.

Several mechanisms contribute to the exercise-induced reduction in blood
pressure. A central mechanism is the lessening of sympathetic nervous system activity,
which decreases resting heart rate and dampens the heart rate response during endurance
exercise in endurance trained individuals (Lesniak & Dubbert, 2001). Endurance exercise
increases the vascularization to skeletal muscles and this results in decreased peripheral
resistance and decreased afterload (Brooks et al., 2000; Lesniak & Dubbert, 2001).
Exercise induced increased shear stress appears to decrease peripheral vascular resistance
and improve arterial compliance (Lesniak & Dubbert, 2001). The exercise-induced
increased shear stress also reduces free radicals and increases anti-oxidants thereby,
increasing nitric oxide production, which in turn results in vasodilation and reduced
arterial pressure (Lesniak & Dubbert, 2001). Thus, endurance exercise reduces blood
pressure by several mechanisms.

The Dose-Response Relationship of Cardiorespiratory Fitness and Reduction in CAD
Mortality and CAD Risk Factors in Women

Evidence from prospective, cohort studies supports a curvilinear relationship

between cardiorespiratory fitness, physical activity levels and mortality from CAD. A
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prospective study examined the relationship between levels of physical fitness and CAD
mortality (Blair et al., 1989). Women who were more fit had a reduced incidence of CAD
mortality compared to those who were the least fit. In addition, higher levels of fitness
were associated with only small additional reduction in CAD mortality beyond those with
moderately high levels of fitness. An observational cohort study of 7,080 women found
that low cardiorespiratory fitness was a predictor of CAD mortality in women (Blair et
al., 1996). The relative risk of CAD mortality from low cardiorespiratory fitness was
2.79, which was higher than that for cigarette smoking with a relative risk of 1,73, or
elevated cholesterol with a relative risk of 0.99. Another prospective cohort study with
41, 836 women determined the relationship between CAD mortality and physical lactivity
was graded (Kushi et al., 1997). No physical activity performed was the reference and
moderate level activity that was performed greater than 4 times per week resulted in a
relative risk of .53 and vigorous activity that was performed more greater than 4 times a
week resulted in a relative risk .20. Thus, based on prospective data, increasing levels of
cardiorespiratory fitness are associated with progressiye reductions in the risk of CAD
mortality with the highest levels of cardiorespiratory fitness adding only small additional
reductions in the risk of CAD mortality, generating a curvilinear relationship.

A cross sectional examination of data within the Aerobics Center Longitudinal
Study was undertaken to determine the physical activity patterns associated with
cardiorespiratory fitness and risk of CAD mortality (Stofan, DiPietro, Davis, Kohl, &
Blair, 1998). Participants reported physical activity levels on a self-report questionnaire
and underwent treadmill exercise testing. The lowest fit based on exercise testing had the

highest level of CAD mortality compared to those with moderate or high levels of fitness
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based on exercise testing. Moderate levels of physical activity such as a brisk walk for 30
minutes performed on 5 days per week resulted in a level of cardiorespiratory fitness that
has been associated with reduction in CAD mortality (Stofan et al., 1998). The estimated
amount of exercise needed to achieve a reduction in CAD risk factors and mortality was
1.5 to 3 hours of moderate intensity exercise per week (Stofan et al., 1998). Therefore, a
woman does not to be highly fit to achieve health benefits from exercise such as a
reduction in CAD.

Increased physical activity or increased cardiorespiratory fitness has been found
to improve CAD risk factors. A cross sectional study that included 1128 women found
that cardiorespiratory fitness was inversely related to CAD risk factors (LaMonte et al.,
2000). A randomized controlled trial of 119 women found that women who participated
in moderate intensity exercise for 30 minutes most days of the week increased their
cardiorespiratory fitness and improved their CAD risk factor profiles (A. L. Dunn et al.,
1997). Thus, increased cardiorespiratory fitness, gained by performing moderate intensity
exercise for 30 minutes on most days of the week, can improve CAD risk factor proﬁles
in women.

The Effects of Walking on CAD in Women

Because of the curvilinear dose-response relationship between physical activity
and the health benefit of a reduction in CAD mortality, several prospective cohort studies
have examined the effect of walking at various intensities, durations, and frequencies on
the reduction of risk for CAD in women (Lee, Rexrode, Cook, Manson, & Buring, 2001;
Manson et al., 2002; Manson et al., 1999; Sesso, Paffenbarger, HA, & Lee, 1999). A

prospective cohort study of female alumni from the University of Pennsylvania found a
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33% reduction in CAD for women who walk 6 miles per week (Sesso et al., 1999). The
Women’s Health Initiative Observational Study, that has enrolled 73,743 women,
determined that walking could reduce the risk of CAD (Manson et al., 2002). Women
who walked at a increasing pace and therefore increasing energy expenditure had graded
reduction in relative risk of CAD mortality from a relative risk of .73 to .40, with walking
at moderate intensity having the greatest reduction in relative risk (Manson et al., 2002).
Data from the women’s health study revealed that women who walked at least one hour
per week at 3 mph had a 50% reduced risk of CAD than women who did not walk.
Vigorous intensity exercise was associated with additional risk reduction beyond
moderate intensity exercise (Lee et al., 2001). Based on self-report data from the Nurse’s
Health Study, a prospective cohort study, women who walked 1 to 2.9 hours per week at
a brisk pace had a 30%-40% reduction in the risk of CAD. Women who walked at a
faster pace and for more hours had an even greater reduction (Manson et al., 1999).
Thus, these prospective studies indicate that walking at moderate intensity for
approximately 2.5 hours per week is associated with a reduction in the risk of CAD with
walking at vigorous intensity associated with an even greater reduction in the risk of
CAD.
Exercise Recommendations

The exercise recommendations from the American College of Sport Medicine
(ACSM) (Pollock et al., 1998), the American Heart Association (Pollock et al., 2000;
Thompson et al., 2003) and the US Surgeon General (USDHHS, 1996) aimed at
improving cardiorespiratory fitness and reducing morbidity and mortality, are based on

the curvilinear dose-response relationship between exercise and health benefits, such as
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the reduction of CAD mortality. Endurance exercise conducted from at least 55% to no
more than 90% of maximum heart rate for a continuous or intermittent 30— 60 minutes
per day on three to five days a week is recommended. Bouts of at least ten minutes at the
same intensity can be accumulated throughout a day to achieve 30 minutes in a day and
has been shown to be equally as effective as one continuous bout of 30 minutes of
exercise (USDHHS, 1996). Resistance and flexibility training have been included in
exercise recommendations since 1990 but are not described here because this research
project focuses on endurance exercise, which is the most widely studied exercise mode.

The Healthy People 2010 physical activity goals reflect the aforementioned
recommendations. One goal is to increase from 15% to 30% the number of adults who
engage regularly, preferably daily, in moderate physical activity for at least 30 minutes
per day (USDHHS, 2000). Another goal is to reduce the proportion of adults who do not
engage in leisure-time physical activity from 40% to 20% (USDHHS, 2000). Both of
these goals would result in a greater percentage of the population performing the level of
exercise that has been associated with a reduction in risk factors for and mortality from
CAD.

Physical activity is one of the ten leading health indicators and one of the twenty-
two focus areas in Healthy People 2010 (USDHHS, 2000). The attention of physical
activity in Healthy People 2010 reflects the convincing evidence that physical activity
reduces all cause mortality, specifically mortality from CAD, as well as providing other
health benefits. However, 85% of adults do not participate in moderate intensity exercise

for 30 minutes on most days of the week. Thus, the challenge remains as to how to



22

increase participation in physical activity to meet the recommended level and the Healthy
2010 goals.
Deconditioning

The gains in cardiorespiratory fitness from exercise are rapidly lost. Exercising
less than two days a week or less than 55% maximum heart rate provides no
improvement in fitness or health benefits (Pollock et al., 1998). There is a marked
decline in fitness after two weeks without exercise, returning to previous fitness levels
within two and a half to eight months. Four to twelve weeks without exercise can result
in the loss of 50% of the training gain in cardorespiratory fitness (Pollock et al., 1998).
Missing occasional days, or sessions, of exercise or decreasing the frequency or duration
of exercise over no more than a 15 week period as long as intensity is maintained does
not affect cardiorespiratory fitness and therefore risk reduction benefits (Pollock et al.,
1998). Therefore, the development of exercise programs that promote regular exercise
and prevent sustained lapses in participation are critical to reducing the incidence of risk
factors for CAD in women.

Exercise Prescription

An exercise prescription that will result in cardiovascular benefits must be based
on the principles of exercise training. Key principles include overload, specificity, and
progression. The principle of overload states that in order for an organ or tissue to benefit
from exercise it must be exposed to a load that is greater than the habitual load it receives
(Franklin, Whaley, & Howley, 2000). For example, if a woman takes care of her
grandchildren and this involves some activity, her exercise program will need to add to

her current amount of exercise. The specificity states that the effects from exercise are
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specific to the type of exercise performed (Franklin et al., 2000). For example, a walking
program has been found to improve fitness to a level that reduces the risk of CAD;
however, walking will not increase upper body strength. The progression states that in
order to receive continual benefits and improvements in fitness an individual must
continually increase her level of exercise over a given period. For example, a woman
may start exercising at 40% of her age predicted maximum heart rate for 10 minutes a
day and gradual increase to 85% of her age predicted heart rate for 45 minutes a day.
HTH will utilize these principles of an exercise prescription in order to develop
individual exercise program and goals for each woman.

The stages of a lifetime exercise program include: initial, improvement, and
maintenance (Franklin et al., 2000). ACSM recommends that the initial phase of a
program will begin to slowly build the duration of exercise and typically lasts 4 weeks
(Franklin et al., 2000). The goal at this stage is for the individual to habituate to an
exercise program. In the improvement phase the intensity, frequency and duration will
increase gradually, although a little more rapidly than the initial phase, until reaching the
predetermined fitness or health goal (Franklin et al., 2000). The goal of the improvement
stage is to provide a gradual increase in exercise volume to allow for an overload, which
results in an improvement in cardiorespiratory fitness. In the maintenance phase, the
exercise remains at the same intensity, duration and frequency or slightly decreased as
achieved in the improvement phase with the goal of maintaining the benefits achieved
from the exercise without burnout or injury (Franklin et al., 2000). HTH will follow the

ACSM guidelines in order to enhance adherence to the adoption, defined as the initial 6
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months, of an exercise program by developing a program that is safe, effective, and
engaging.
Physical Activity in Women

Knowledge regarding the health benefits of exercise is not a significant
motivator to change exercise behavior in women. A survey of American adults
conducted one year after the Surgeon General’s report Physical Activity and Health
indicated that women had a greater understanding of the health benefits of exercise
than men, yet women reported less physical activity than men (Morrow, Jackson,
Bazzarre, Milne, & Blair, 1999). Prominent determinants of exercise in women are
self-efficacy (Eyler et al., 2002; JF Sallis et al., 1992), stage of change (Sherwood
& Jeffery, 2000), social support (Eyler et al., 2002; Neis et al., 1998; JF Sallis et al.,
1992), time (Neis et al., 1998), social interaction during (Sherwood & Jeffery, 2000)
and enjoyment (Neis et al., 1998) of exercise. Key determinants in Latinas are self-
efficacy (Duffy, Rossow, & Hernandez, 1996; Hovell et al., 1991; Laffrey, 2000),
stage of change (Laffrey, 2000), social support (Evenson et al., 2002; Eyler et al.,
2002; Hovell et al., 1991), time (Evenson et al., 2002; Eyler et al., 2002), lack of role
models (Evenson et al., 2002), and family responsibilities (Evenson et al., 2002; Eyler
et al., 2002). In contrast, convenience of exercise facilities or exercise equipment in
the home are determinants of exercise in men (JF Sallis et al., 1992). Women have
less leisure time to devote to exercise than men because of multiple roles and
commitments to work, family, and community activities (Henderson, Shaw,
Bialeschki, & Freysinger, 1995). Therefore, an intervention that specifically addresses

the needs of women is needed.
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Physical Activity in Rural Women

Exercise determinants for rural women are similar to those for urban women
(Wilcox et al., 2000), yet rural women have among the lowest level of physical activity
(USDHHS, 1996). Rural women face more barriers to exercise than urban women,
including caregiving responsibilities, lack of energy, lack of role models, and less social
support for exercise (Wilcox et al., 2000). Rural white women reported that social
support was critical to increasing exercise participation (Eyler & Vest, 2002).
Exercise Intervention Research

There have been at least seven systematic reviews examining exercise
intervention research (Banks-Wallace & Conn, 2002; Baranowski, Anderson, &
Carmack, 1998; Dishman & Buckworth, 1996; A. Dunn, Andersen, & Jakicic, 1998;
Kahn et al., 2002; Krummel et al., 2001; L. Robbins et al., 2001). The interventions
examined in these reviews had mixed results. The studies examined used a
fnultiplicity of research designs, theories, mediating variables, measurement
approaches, types and intensity of exercise, and targeted populations, complicating
analysis across studies. Five of the seven reviews are qualitative, descriptive reviews of
exercise interventions with differing foci. In one review, conducted by the Task Force on
Community Preventive Services, effect sizes were calculated to determine effectiveness
and to develop recommendations; however, the effect sizes are not reported in the review
article (Kahn et al., 2002). The Task Force concluded that there was strong evidence to
recommend social support interventions in community settings and individually adapted
health behavior change programs, community-wide campaigns, and enhancing access to

places for physical activity. There was one meta-analysis conducted in 1996 on 127
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exercise intervention studies that found that interventions that focused on behavior
modification, emphasized low to moderate intensity exercise and were administered in
groups had larger effect sizes (Dishman & Buckworth, 1996). These seven reviews arrive
at similar conclusions regarding the direction for future research. The overall identified
gaps and recommendations from these reviews include: interventions need to be tailored
to specific populations and settings, studies need to clearly delineate relationships
between mediating and moderating variables derived from theoretical frameworks that
act on behavior change, and the importance of using similar definitions and measures of
physical activity and cardiorespiratory fitness across studies. The two reviews only
looked at interventions that included women (Banks-Wallace & Cohn, 2002; Krummel et
al., 2001) and concluded that there is a need for additional research to understand the
intervention strategies that are the most effective for, and preferred by, specific
populations of women and that interventions need to be tailored to meet the specific
populations of women.

There is a paucity of exercise interventions that are specifically tailored to
meet the needs of women and even more scarce are interventions tailored to rural
women. Three interventions that were specifically tailored to women had mixed results at
the follow-up measurement point, which varied from 3-13 months. One study showed a
significant change in exercise (Segar, Jayaratne, Hanlon, & Richardson, 2002), one
measured exercise by stage of change and 41% were in a more active stage (Cody & Lee,
2000), and one found no significant change in exercise in both the control and
intervention group (Y. D. Miller, Trost, & Brown, 2002). Integ%ating several behavior

change theories in the development of interventions has been advocated as a way to
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improve the effectiveness of exercise interventions (Baranowski et al., 1998). The study
that showed the most effectiveness integrated four theories of behavior (Segar et al.,
2002) whereas, in the least effective study no theoretical underpinnings were explicated
(Y. D. Miller et al., 2002). These three studies suggest that a gender-tailored approach in
and of itself may not be sufficient to produce an increase in exercise participation or
adherence. The theoretical approach from which the gender-tailored intervention is
developed appears to play a critical role. These findings suggest that interventions, which
are grounded in theory, preferably an integration of theories, and tailored to women’s
needs has the most promising potential to increase exercis-e in women.

In addition to employing intervention strategies grounded in a theoretical
framework and tailored to a specific population, it is recommended that intervention
strategies be linked to mediating variables. The lack of a clear explication of the
effect of intervention strategies on mediating variables or the effect of the mediators
on the change in exercise participation can make it difficult to determine the strategies
or mediating variables that brought about a change in exercise behavior (Baranowski
et al., 1998; Lewis, Marcus, Pate, & Dunn, 2002). Baranowski et al. (1998) argue
that because interventions change behavior by influencing mediating variables,
researchers need to explicate the relationship between the outcome and mediating
variables and the effect of the intervention strategies on the mediating variables in
order to develop a greater understanding of what specific strategies can increase
exercise. Therefore, in a well-designed study a theoretical framework forms the basis
for developing intervention strategies that are designed to influence specific variables

and a conceptual model delineates the relationship between the variables. This allows
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the hypothesized relationships to be tested to determine what variables or strategies
are most effective in increasing exercise participation in a specific population of
women.

Theoretical Framework
Social Cognitive Theory

Social cognitive theory (SCT) defines a reciprocal relationship between the
factors of behavior: personal, which includes cognitive, affective, and biological aspects;
environmental; and behavioral (Bandura, 1997). According to the SCT, a change in one
area impacts the other areas causing a dynamic interaction effect. SCT postulates that
individuals proactively make choices regarding their actions and take control over
themselves and their environment based on these interacting components of behavior.
Furthermore, individuals can think abstractly and create symbols, which results in the
ability to self-reflect, self-regulate, learn vicariously and think about the future (Bandura,
1997). These cognitive processes help to shape behavior.

Self-efficacy is a critical component of the cognitive factors that influence
behavior. Self-efficacy is an individual’s perceived capabilities of a specific behavior.
People’s self-efficacy affects their performance and hence their outcomes. Self-efficacy
cognitions are situation specific rather than a global assessment of capability (Bandura,
1997). Self-efficacy regulates and is a predictor of the occurrence, the level of effort
applied towards, and the persistence of a behavior (Bandura, 1997). Self-efficacy will
influence the amount of time an individual will devote to changing a behavior, such as
increasing exercise. Mastery and vicarious experiences, physiological, affective, and

cognitive states, and social persuasion can generate self-efficacy (Bandura, 1997).
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Because mastery experiences involve the person performing a task, this is the most
powerful in changing self-efficacy beliefs.

Other important concepts of social cognitive theory define ways people think
about and control their behavior, emotions and thoughts. Outcome expectations are the
anticipated response to a behavior while outcome expectancies are the values placed on
an outcome (Bandura, 1997). A woman may know that if she exercises she will lose
weight (outcome expectation) and this will increase her physical attractiveness which she
views as impdrtant (outcome expectancy). Environmentdl stimuli, which influence
behavior, can be managed by altering the way one perceives the stimuli (Baranowski,
Perry, Parcel, 1997). A woman may be afraid to walk alone for exercise and this
emotional arousal may keep her from exercising. However, she may solve the problem
and reduce the emotional stimulus by walking with a friend. She is cognitively coping
with emotional triggered situations. Setting goals, self-reinforcement, and behavioral
capacity, defined as knowledge and skill to perform a behavior, also effect behavior
change (Baranowski, et al., 1997).

Transtheoretical Model

According to the transtheoretical model (TTM) individuals progress through five
discrete stages of change in order to internalize and integrate a new behavior (J.0.
Prochaska & Marcus, 1994; J.O. Prochaska, Redding, & Evers, 1997; J.O. Prochaska &
Velicer, 1997). In the precontemplation stage an individual is not interested in changing
exercise behavior. In the contemplation stage an individual is beginning to consider the
benefits of instigating a change in exercise behavior and is seeking out information. In

the preparation stage an individual has decided that a change in exercise behavior will be
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beneficial and is beginning to take steps to make a change. In the action stage an
individual acknowledges the benefit of changing exercise behavior and is actively
exercising. After six months of regularly exercising an individual moves into the
maintenance stage and continues making an effort to exercise regularly. TTM describes
the cognitive and behavioral processes an individual employs to move through the stages
of change. Individuals who commit to a behavior change when they are not in the action
stage will not adhere to the change since they have not gone through the necessary
preparatory steps (Samuelson, 1998). An individual may develop a sense of shame after
an unsuccessful attempt at increasing exercise resulting in more resistance to change in
the future (J.O. Prochaska et al., 1997; J.O. Prochaska & Velicer, 1997).

There are ten processes of change that people use as they progress through the
stages. These processes of change are conceptually the same as strategies. The first five
cognitive, or experiental processes are relied on most heavily in the earlier stages. These
processes are consciousness raising, dramatic relief, self-reevaluation, environmental
reevaluation, and self-liberation. The behavioral processes, which are used more in the
later stages, include social liberation, helping relationship (social support),
counterconditiong, contingency management and stimulus control (Prochaska, Marcus,
1994, Prochaska, et al., 1997, Prochaska, Velicer, 1997). The processes of change will be
employed as strategies to increase exercise participation in HTH.

The last two principal constructs to TTM are derived from different behavior
theories. Decisional balance involves weighing the pros and cons of a behavior. As one
moves into the action stage the pros of a behavior out weigh the cons and hence, propels

the change in behavior. Self-efficacy is from Bandura’s social cognitive theory. Self-
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efficacy is necessary for an individual to move into a more active stage of change
(J.O. Prochaska & Marcus, 1994).
Integration of Social Cognitive Theory and Transtheoretical Model

The constructs in SCT and TTM alone do not fully explain the complexity of
behavior change. However, these theories when integrated provide a conceptually
comprehensive explanation of behavior change. TTM places an individual along a
continuum of change and explicates the processes an individual employs in order to
move toward increasing exercise participation (J.O. Pfochaska & Marcus, 1994; J.0.
Prochaska & Velicer, 1997). This description of the process of behavior change is
missing in the SCT. The SCT provides a dynamic context in which the stages and
processes of change in the TTM occur. The dynamic interaction of intrapersonal,
behavioral, and environmental aspects of behavior change described in SCT
(Bandura, 1997) explains the complexities of behavior change and the intricacies of
individual responses to change at each stage. The integration of these two theories can
guide the development of a multi-pronged approach to increase exercise in women.
Tailoring the activities in an intervention to match the stage and corresponding processes
of change while acknowledging the influence of interacting intrapersonal, environmental
and behavioral factors on change may encourage the adoption and maintenance of the
desired behavior, increased adherence to an exercise program.

Concepts in the two theories are conceptually similar. Self-efficacy is a
prominent component in SCT and TTM and a strong mediator of behavior change
(Bandura, 1997; J.O. Prochaska & Marcus, 1994; J.O. Prochaska et al., 1997). SCT

and TTM emphasize the importance of social support. TTM and SCT describe
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intrinsic motivation and autonomy as essential for persistence of behavior change
(Bandura, 1997; J.O. Prochaska & Velicer, 1997). The processes of change
delineated in the TTM are strategies that can be employed to influence the factors of
behavior as described in SCT.
Conceptual Model

Social Cognitive Theory and the Transtheoretical Model form the basis of the
investigator-developed model. It posits that intrapersonal and environmental factors
influence behavior. HTH will impact a woman’s behavior, exercise participation as
measured by the outcome variables of exercise adherence, cardiorespiratory fitness, and
physical activity through the hypothesized mediating variables of self-efficacy within the
intrapersonal realm, and social support within the environmental realm. Figure 1 depicts
the conceptual model for HTH. HTH was designed to influence the intapersonal factor of
self-efficacy and the environmental factor of social support through a combination of
individual oriented and group based strategies. Table 1 outlines the strategies, underlying

theoretical concepts and empirical rationale for the HTH intervention.



HTH
Intervention

Environment
Social Support

83

W

Intrapersonal
Self-efficacy
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Figure 1: Proposed model of the interaction of intrapersonal, environmental,
behavioral, and outcome variables in the HTH study.
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Variables and Strategies in the Heart-to-Heart Intervention
Self-efficacy
Increasing seif-efﬁcacy is a prominent component of HTH because self-efficacy
is a determinant and predictor of exercise participation in diverse groups of women,
including Latinas (Calfas, Sallis, Oldenburg, & Ffrench, 1997; Dallow & Anderson,
2003; Laffrey, 2000; Marcus, Selby, Niaura, & Rossi, 1992; E. McAuley, 1992; E.
McAuley, Jerome, Steriani, Marquez, & Ramsey, 2003; Neis et al., 1998; Petosa,
Suminski, & Hortz, 2003; Resnick & Nigg, 2003; Rhodes, Martin, & Taunton, 2001; JF
Sallis et al., 1992; Sherwood & Jeffery, 2000; JE Wilbur, Miller, Chandler, & McDevitt,
2003; Wilcox et al., 2000). Self-efficacy plays an important role in exercise participation.
Self-efficacy explained between 8% and 24% of the variance in exercise participation in
studies designed to increase self-efficacy and exercise participation in diverse groups of
women (Calfas et al., 1997; E. McAuley et al., 1994; E. McAuley & Jac<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>