
Theoretical Constructs that Predict Women’s Exercise

Jessica A. Whiteley, B.A.

Thesis Submitted to the Faculty of
Virginia Polytechnic Institute and State University

in Partial Fulfillment of the Requirements for the Degree of

Master of Science
In

Psychology

Richard A. Winett, Ph.D (chair)
Jack Finney, Ph.D.
Robert S. Stephens, Ph.D.

October 13, 1998
Blacksburg, Virginia

Keywords:  Physical Activity, Women, Self-efficacy, Self-esteem,
Stages of Change

Copyright 1998, Jessica A. Whiteley



Theoretical Constructs that Predict Women’s Exercise

Jessica A. Whiteley

(ABSTRACT)

Although research has examined the determinants of physical
activity, this research has focused primarily on men and few
efforts have been made to explain the interrelationships between
commonly used predictors of physical activity.  Descriptive data
and regression analyses were conducted with 193 female students,
faculty, staff and community members of a southwestern Virginia
university town.  Variables that were entered into the regression
included age, body mass index, exercise knowledge, self-esteem,
depression level, self-efficacy, stage of change, exercise goals,
outcome expectations and outcome values.  Because of the high
correlations between some of these variables, a principal
components factor analysis was conducted.  The factor analysis
indicated significant overlap between items on the stage of change
and knowledge measures with self-efficacy.  Some knowledge items
were dropped to create a more succinct measure and self-efficacy
and stage of change were combined into one measure.  Results
indicated that the variables listed above significantly predicted
physical activity level as measured by kilocalories expended per
day on the Aerobic Center Physical Activity Questionnaire (Kohl,
Blair, Paffenbarger, Macera, & Kronenfeld, 1988) for this sample
of women (R 2 = .346, p  < .001), but that self-efficacy was the
only significant single predictor.  Additional regressions were
conducted to examine the indirect relationships between these
variables and physical activity level.  The constructs of self-
esteem, depression, and knowledge seemed to have indirect, rather
than direct, effects on physical activity that were mediated by
self-efficacy.  Goals and outcome expectations also did not seem
to directly predict physical activity level but were related to
some of the other variables.  Implications of the
interrelationships between these variables for planning physical
activity interventions include enhancing self-efficacy for
exercising while at the same time assessing for depressive
symptomatology and using incentives and motivators that are age
appropriate.
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Chapter 1: Introduction

The benefits of physical activity, and its preventive health
capabilities, are receiving increased attention (as reviewed
in Whiteley & Winett, in press; see Blair et al., 1989;
Paffenbarger et al., 1994; Paffenbarger & Lee, 1996; for a
review of some of the most recent findings see Table 1).
Physical activity has been associated with the prevention
and control of a number of medical conditions including:
coronary heart disease (Blair et al., 1989; Folsom et al.,
1997; Haskell et al., 1992; Hunter, 1997; Leon, Connett,
Jacobs, & Rauramaa, 1987; Powell, Thompson, Caspersen, &
Kendrick, 1987; Sallis, Haskell, Fortmann, Wood, & Vranizan,
1986), hypertension (Tipton, 1991), some cancers (Kampert,
Blair, Barlow, & Kohl, 1996; Lee & Paffenbarger, 1994;
Paffenbarger et al., 1994; Vena et al., 1985), non-insulin-
dependent diabetes (Helmrich, Ragland, Leung, &
Paffenbarger, 1991; Kriska, Blair, & Pereira, 1994), obesity
(DiPietro, 1995; Stefanick, 1993), osteoporosis (Cummings,
Kelsey, Nevitt, & O’Dowd, 1985; Marcus et al., 1992f; Snow-
Harter & Marcus, 1991), and mental health problems such as
depression (Dunn & Dishman, 1991).  Of particular
significance, is the role of physical activity in the
prevention of coronary heart disease, the leading cause of
morbidity and mortality in the United States (Harris,
Caspersen, Godon, DeFriese, & Estes, 1989).

The health protectiveness of activity has only recently been
realized and the accumulating evidence indicates that
inactivity and lack of fitness may be, from a population-
attributable risk perspective, the most prominent,
potentially modifiable, risk factor (Jeffrey, 1989).  This
is due to the association of inactivity and lack of fitness
with numerous diseases and disabilities and because so few
adults in developed countries are active enough to meet
health protective criteria.  Despite the known benefits of
physical activity, a sedentary lifestyle remains a public
health problem, accounting for an estimated 200,000 deaths
annually in the United States (Powell & Blair, 1994).  In
September of 1990, Healthy People 2000 (U.S. Department of
Health and Human Services, 1990) was released, outlining the
national health promotion and disease prevention objectives.
The first of the twenty-two objectives focused on physical
activity because it is associated with the prevention of so
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many diseases.  Of the 13 objectives for fitness and
activity only one, that for work site fitness programs, was
surpassed.  Some of the results found in the 1995 progress
reports (USDHHS, 1998) can be viewed in Table 2.  As is
evident from these data, none of these 2000 objectives have
been met yet, all objectives for the year 2000 are proposed
to be retained for 2010, and in all categories men are more
active than women (USDHHS, 1998).  Women are consistently
found to be less active than men (King, 1994; USDHHS, 1998).

Another concern of pressing importance is that of the
increase in prevalence of overweight.  For adults aged 20-74
the increase from 1976-80 and 1994 was 35% (USDHHS, 1998).
For women, this increase was 37% such that the prevalence of
overweight women aged 20-74 increased from 27% during the
period 1976-80 to 37% during the period 1988-94 (DHHS,
1998). The importance of promoting exercise, particularly in
women, is a serious public health concern that only recently
has received considerable attention (Kushi et al., 1997).

Clearly, physical activity is an important area to target as
a means of improving a person’s physical and mental health.
Although it is known that women are not as physically active
as men are, little is known about the determinants of
women’s physical activity level. Evidence for the lack of
specific knowledge regarding these determinants is found in
the lack of progress in the objectives for the year 2000,
the poor adherence rates to exercise, and the poor
maintenance rates.  Dishman and Buckworth (1996) state that
the lack of progress toward the physical activity goals is a
result of a poor understanding of interventions,
particularly interventions that can be implemented in the
community and in clinical medicine to reach the most people
and affect change on a larger scale.  However, little has
been done to specifically examine the determinants of
adherence for women.  Previously cited determinants include
demographic variables such as age and body mass index,
peoples’ knowledge of how lifestyle habits impair and
promote health, the confidence people have in their
abilities to exercise, the health goals people set for
themselves, the anticipated costs and benefits, the value
placed on the outcomes, and the environmental facilitators
and constraints on following an exercise program that they
will encounter in their lives (Bandura, 1997; King et al.,
1992; Sallis et al., 1986a, 1989).
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This study sought to gain a better understanding of women
and their activity levels by collecting descriptive data.
The descriptive data fell into three categories: general
demographics, health status indicators, and exercise and
physical activity practices.  This descriptive data may be
important for targeting interventions to better inform women
about the types of activities that are acceptable, likely to
be maintained, and beneficial.   Additionally, different
types of activities might be best suited to older versus
younger women.  Further, the determinants of physical
activity in women were explored and their relationships to
each other examined to assess if the social cognitive
variables of knowledge, negative affect, self-efficacy,
exercise goals, and outcome expectations (to be described in
more detail below) were better predictors of physical
activity level than other commonly cited variables such as
self-esteem and stages of change.  The result of the
identification of the key determinants will be an
intensified focus on the precise mechanisms of change to be
targeted and tailored for women’s physical activity
interventions.

Predicting Physical Activity: A Review of the Existing
Literature

Demographic Variables.  Various demographic variables have
been found to relate to physical activity levels.  One such
variable is age.  Epidemiological studies have shown that
exercise decreases with age (Stephens, Jacobs & White,
1985).  In a study by Sallis and colleagues (1989) exploring
the determinants of vigorous exercise in a community sample
of 2,053, age was a significant correlate, such that as
people increased in age, their level of vigorous activity
decreased.  More recently, Wilcox and Storandt (1996) found
that age was negatively related to exercise self-efficacy
and attitudes toward exercise.

Other commonly included demographic variables are years of
education, smoking status (Sallis et al., 1989; Wilcox &
Storandt, 1996), and health status (Wilcox & Storandt,
1996).  A recent study sought to determine if health
behaviors such as tobacco use, drinking and driving, unsafe
sex, eating fatty foods, and eating healthy foods predicted
physical activity levels (Johnson, Nichols, Sallis, Calfas,
Hovell, 1998).  Physical activity was found to have only
modest associations with eating behaviors but not with any
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of the other health behaviors examined.  Body mass index
(BMI), measured by taking a person’s weight in kilograms and
dividing it by their height in meters squared, is another
variable that has been found to predict physical activity
levels (Sallis et al., 1986a, 1989)

Knowledge.  Another variable that is often used as a
predictor of physical activity is knowledge.  Bandura (1997)
states that knowledge structures are the rules and
strategies of effective behavior.  Knowledge structures can
be gained through observational learning, exploratory
activities, verbal instruction, and cognitive synthesis of
acquired knowledge.  Bandura further claims that an explicit
knowledge of the biological and psychological benefits of
exercising can provide the incentive to start exercising.
Knowledge has been examined in a number of studies seeking
to predict physical activity levels but results have been
mixed (Lee, 1993; Sallis et al., 1986a, 1989).  One reason
for these mixed results is exemplified by a study by Lee
(1993).  Although Lee states that knowledge and self-
efficacy were predictors of leisure-time activities,
exercise knowledge was assessed using only two items and
each item was only found to correlate with leisure time
activities.  However, both knowledge items were also highly
correlated with self-efficacy, making interpretation
difficult and the term “predictor” inaccurate.  Another
study found knowledge was a predictor for men’s but not
women’s vigorous physical activity (Sallis et al., 1989).
The relationship between knowledge, self-efficacy, and
physical activity remains unclear in the literature and
needs to be further delineated.

Self-esteem and Self-efficacy.  Mone, Baker, and Jefferies
(1995) contend that an unanswered question in human
motivation theories concerns the relative effects of task-
specific expectancies, such as self-efficacy, on personal
goals and performance versus the effects of more general,
dispositional evaluations, such as self-esteem.  It has been
argued that self-esteem, satisfaction with oneself, affects
a person’s work and that people who feel good about
themselves produce better results (Hersey & Blanchard,
1993).  Self-esteem is an individual’s evaluation of his or
her self-respect, self-worth, self-competence, and self-
integrity (Mone et al., 1995).  Self-esteem, as embodied by
the development and protection of the self, has been viewed
as a goal and can act as a motivational process.   Self-
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esteem has been used as an outcome measure in a number of
studies on physical activity (c.f., Daley & Parfitt, 1996;
Palmer, 1995) and although the results have been mixed,
self-esteem has been shown to improve with exercise.
However, it is less clear how to specifically target a
global construct such as self-esteem in an intervention.
Self-esteem has multiple sources so that there may not be a
simple solution to improving it (Bandura, 1997).

Contrary to this perspective, however, is that task-specific
self-efficacy is more predictive of personal goals, task
persistence, and performance (Bandura, 1986, 1997) and
should be more predictive of a behavior than self-esteem.
Self-efficacy is a person’s beliefs about his or her
capabilities to exercise control over events that affect
one’s life (Bandura, 1997).  As such, self-efficacy is the
most central and pervasive mechanism of personal agency and
functions as a proximal determinant of motivation, affect,
and action.  A study by Mone, Baker, and Jefferies (1995)
sought to clarify how self-esteem and self-efficacy
differentially affect students' academic performance.
Across the three performance trials, self-efficacy was
significantly predictive of personal goals and performance
while self-esteem was not.

Self-efficacy has also proven to be a positively related to
physical activity in a number of studies (c.f., King et al.,
1992, McAuley, 1993; McAuley, Courneya, Rudolph, D, & Lox,
1994; Sallis et al., 1986a; Sallis et al., 1989; Sallis,
Hovell, Hofstetter & Barrington, 1992; Weinstein-Garcia &
King, 1991). Therefore, there appears to be evidence that
both self-esteem and self-efficacy have been found to
improve with physical activity.  Interestingly, a more
recent study examining self-esteem conceptualized this
construct as being multidimensional and developed scales for
global self-esteem, physical self-worth, and perceptions of
physical condition and attractive body (McAuley, Mihalko, &
Bane, 1997).  This approach essentially divides self-esteem
into separate domains, making it more similar to self-
efficacy.  To date, there appears to be no study that
compared the global construct of self-esteem with the domain
specific construct of self-efficacy as predictors of
physical activity level.  In addition, given their
motivational underpinnings, both constructs ought to predict
goals.
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Goals: Personal Projects.  Bandura (1997) states that
behavior is motivated by cognized goals.  According to
Bandura, goals do not regulate motivation and action
directly.  Instead, the self-influences of self-evaluative
reactions to one’s own performance, perceived efficacy for
goal attainment, and the adjustment of personal standards as
a result of one’s attainment, mediate cognitive motivation
based on goals.  Furthermore, it is the structure and
properties of goals that determine the level of motivation a
person will expend.

A relationship has been found between goals and exercise.
Gallucci (1995) examined the goals of participants at
various levels of continuous involvement in aerobics classes
and found that 93% of the participants had goals for their
exercise.  Beginners rated the goals as more distal.  Those
who rated their goals as being more influential and likely
of being achieved had higher aerobics class attendance rates
in the two months following the initial ratings. In another
study (Harrison & Liska, 1994) goal attainment, defined as
regular exercise in organizational fitness programs, was a
positive function of goal commitment.  Goal commitment was a
function of goal attractiveness added with goal-specific
self-efficacy/perceived control.  Goals have not, however,
been examined in relation to the other psychosocial
variables listed above as a predictor of physical activity
level.

Little’s Personal Project Analysis (PPA) methodology is
among one of the more established and rich procedures for
eliciting goals and evaluating them both idiographically and
nomothetically (Karoly & Lecci, 1993).  Thus, it is utilized
in the present study as a means of eliciting the goals of
participants. A personal project is a “set of interrelated
acts extending over time, which is intended to maintain or
attain a state of affairs foreseen by the individual (p.
276).”  These natural units reflect affective, cognitive,
and behavioral aspects of human functioning and are
idiographic in nature.  Each individual will chose different
projects that will reflect the constraints of their
environment and perceived capabilities.   The methodology
for the elicitation and examination of personal projects is
called Personal Project Analysis (PPA, Little, 1983).  This
methodology has been implemented to study such issues as
hypochondriaical or somatic complaints (Karoly & Lecci,
1993), life satisfaction (c.f., Palys & Little, 1983; Yetim,
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1993), well being (c.f., Omodei & Wearing, 1990; Salmela-Aro
& Nurmi, 1996), and the differences in goals between
depressed and anxious subjects (Lecci, Karoly, Briggs &
Kuhn, 1994). The current study seeks to extend the use of
the PPA to elicit goals specific to a requested content
category, in this case “health and exercise goals” and to
use number of goals listed as a predictor of physical
activity level.

Depression.  Another variable that was examined in relation
to physical activity was that of depression.  Bandura (1997)
did not, however, discuss how depression and self-esteem may
effect physical activity.  Depression is correlated with low
self-esteem.  In fact, a feeling of worthlessness is a
symptom of depression (APA, 1994).  Other symptoms of
depression include a lack of pleasure in activities,
decreased energy, and difficulty making decisions (APA,
1994), and all of these symptoms may influence goal setting
and goal attainment abilities.  Additionally, the lifetime
risk of depression is between 10 and 25% for women whereas
for men it is between 5 and 12% (APA, 1994).  If a woman is
depressed and an attempt is made to get her to start
exercising, rather than treating the depression, the
effectiveness of the treatment is currently unknown.  While
studies on physical activity have found that exercising can
improve one’s mood (c.f., Brown et al., 1995), apparently no
studies have examined the effect of depression on one’s goal
setting abilities and the level at which they engage in the
behavior.  So, while physical activity may improve mood, it
may be necessary to first improve mood and motivation before
a person will begin exercising.  Given that Bandura (1997)
states that failure to achieve goals can cause depression,
it might follow that those who are depressed and feeling
worthless, which is not a domain-specific state, will be
less likely to construct goals and exercise.

Stages of Change.  Another concept that is prevalent in the
physical activity literature is that of stages of change
from the transtheoretical model (Prochaska & DiClemente,
1983, 1992).  Stages, as described by Marcus and Simkin
(1994), are stable, in that they can last over time.  Stages
are also dynamic because they can change over time.  Stages
encompass both behavior and behavioral intent and may
therefore provide a framework for understanding sedentary
lifestyles.  The stages have been labeled as
precontemplation (no intention to change, or denial of the
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need to change), contemplation (seriously considering
change), preparation (making small changes, action (actively
engaged in the behavior), and maintenance (continuation of
successful change efforts).  Research has shown that
individuals often make several attempts at behavior change
before reaching maintenance, so that movement through the
stages is cyclical (Marcus & Simkin, 1994).

Stages of change have been used as a predictor of physical
activity outcomes (Marcus et al., 1992a;  Marcus, Rakowski,
& Rossi, 1992c; Marcus, Rossi, Selby, Niaura, & Abrams,
1992d; Marcus, Selby, Niaura, & Rossi, 1992e; Marcus &
Simkin, 1994) as well as an outcome measure (Cardinal &
Sachs, 1995).  In two studies, scores on a five-item self-
efficacy measure were significantly related to stage of
change so that self-efficacy differentiated the stages
(Marcus & Owen, 1992; Marcus, Selby, Niaura, & Rossi, 1992).
Bandura (1997) argues, however, that a stage approach is
inappropriate because of the multifaceted nature of human
functioning.  He further claims that the changes between the
stages are descriptive, rather than truly qualitative, as is
suggested by terming it a stage model.   Bandura (1997)
argues that because the stage model is a categorical
approach, it is unable to specify the determinants and
mechanisms that are responsible for behavior change as is
possible with the process model in social cognitive theory.
That is, a stage model represents a less sophisticated and
less complete theory.  This study seeks to determine,
therefore, if the stages of change predict physical activity
levels above and beyond what is already predicted by self-
efficacy.

Outcomes Expectations.  The final variable of interest is
that of outcome expectancies.  While self-efficacy is one’s
beliefs in his or her capabilities to perform a behavior,
outcome expectations are one’s judgments concerning likely
consequences these performances will produce (Bandura,
1997).  Bandura states that the ability to imagine the
likely consequences of behavior contributes to motivation.
Outcome expectancies can take three forms: physical, social,
and self-evaluative.  Within these categories, the positive
expectations are incentives and the negative expectations
are disincentives.   According to Rodgers and Brawley
(1996), the influence of self-efficacy should only be
present when adequate incentives for the behavior are
available, but few studies have examined this relationship.
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When physical activity is being predicted, outcome
expectancies have found to add to the accounted-for-variance
beyond self-efficacy (Rodgers & Brawley, 1993).  Bandura
claims that there is no single relationship between outcome
expectations and self-efficacy.  When outcomes are
contingent on quality of performance, outcome expectations
depend to a great extent on self-efficacy for the behavior.
When performance determines outcome, outcome expectations
add little beyond that of self-efficacy to the prediction of
the behavior.  Conversely, when outcomes are less certain or
depend on other factors than just performing the behavior
well, then they will add to the explanation of the behavior
beyond what is explained by self-efficacy.

Additionally, although a measure of outcome expectations for
physical activity has been developed (Steinhardt & Dishman,
1989), no such measure exists that is based on social
cognitive theory.  Bandura (1997) also states that how much
a person values a particular outcome is also influential in
determining the likelihood of engaging in a behavior.  If an
individual expects wonderful outcomes from exercising, but
these outcomes do not matter to that individual, than
exercising is less likely to occur.  Presently, there is no
measure to assess outcome values, as defined by social
cognitive theory, for exercising.

Research Objectives

In sum, this study aimed to collect demographic and
descriptive data on physical activity levels in women.  In
addition, the following factors: age, body mass index,
knowledge, self-esteem, depression, self-efficacy, personal
exercise goals, stages of change, and outcome expectations
were examined to determine which best predict physical
activity levels in women.  Social cognitive theory suggests
that self-efficacy will be the strongest predictor of
physical activity.  Finally, the relationships between these
variables were examined.

This information was collected as part of a larger study.
In the larger study, the Seven Day Physical Activity Recall
(Sallis, Haskell, & Wood, 1985) was conducted by phone or e-
mail with a subset of the participants to determine the
feasibility of conducting such interviews by means other
than face to face interview.  The Outcome Expectations and
Outcome Values measure were administered to all participants
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but a subset of these participants filled them out again two
weeks later to provide test-retest reliability.  The data
from the retest will not be presented at this time.
Additionally, the Personal Projects Analysis asked the women
who participated to rate their projects on a number of
dimensions.  The data from these dimensional ratings will
not be reported herein.  The methodology of collecting all
of the data, including the Seven Day Physical Activity
Recall, retest of the Outcomes measures, and the PPA
dimensions, will be reported in an attempt to accurately
portray the scope of the project and the potential research
burden experienced by study participants.  However, data on
these measures will not be presented at this time.
Therefore, descriptive data and data on knowledge,
depression, self-esteem, self-efficacy, number of exercise
goals, outcome expectations and outcome values will be
presented.  Data from the Seven-Day Physical Activity
Recall, retest of the Outcome measures, and the PPA
dimensions will not be present herein.

Hypotheses

1) Correlational hypotheses.
• Younger women will be more active than older women.
• Body mass index will be positively correlated with age

and negatively correlated with physical activity level.
• Depression will be negatively correlated with self-

esteem, exercise goals, self-efficacy, stage of change
and physical activity level.

• Self-esteem will be positively correlated with exercise
goals, self-efficacy, stage of change and physical
activity level.

• Goals will be positively correlated with self-efficacy,
stage of change, outcome expectations and physical
activity level.

• Self-efficacy will be correlated with all of the above,
stage of change and physical activity level.

• Stage of change will be correlated with all of the
above and physical activity level.

2) Regression hypotheses.  It is further hypothesized that a
woman’s physical activity level can be predicted by age,
BMI, exercise knowledge, BDI, self-esteem, personal goals,
self-efficacy, stage of change, outcome expectancies and
outcome values.  Self-efficacy, however, will account for
more unique variance than any other predictor will.
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3) Additional analyses.  It is hypothesized that the results
from the overall standard regression in number 2 will
suggest further analyses such as regressions to examine
the interrelationships among the variables to determine if
any that are not significant predictors of physical
activity might have indirect effects.  For instance, it is
hypothesized that age, body mass index, depression level
and self-esteem will predict self-efficacy.  Whereas self-
efficacy will predict outcome expectations and outcome
expectations will predict goals.  Additional analyses,
such as analyses of variance (ANOVA) may need to be
conducted to further explain difference between groups
that would be indicated by the overall regression.  For
instance, if age is a significant predictor, a closer
examination of between age group differences will be
conducted.

Chapter 2: Method

Participants

Participants were 193 women from the greater Blacksburg
community, consisting primarily of students, faculty, and
staff of Virginia Tech who gave their informed consent to
participate in the study.

Recruitment and Procedures

All women over the age of eighteen were eligible for the
study.  Graduate students, faculty, staff, and women from
the community either received flyers in their campus
mailboxes, an announcement via electronic mail, saw flyers
posted on campus or in the community, or met the researchers
in small group settings.  Interested women contacted the
researchers to receive more information about the study, or
if they did not have questions, requested the packet of
questionnaires.  The flyers and announcements indicated that
the packet of questionnaires would take just over an hour to
fill out and that that there would be a ten-minute follow-up
interview conducted by phone or by electronic mail.  The
flyers and announcements also indicated that in return for
completing both the questionnaires and the interview,
participants would receive feedback regarding their physical
activity status, a coupon to be redeemed at a local vender,
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and were entered in a lottery in which they could win either
a pair of sneakers, $25, or $75.

If women indicated they were interested in participating
they were sent a packet of questionnaires through the mail,
or if possible, through intercampus mail. The packet
contained a consent form, a set of instructions, and the
measures, already marked with subject identification
numbers.  The consent form provided more details about the
study, including the nature, purpose and procedures, as well
as a description of the benefits and potential risks of the
study (Appendix A).  Furthermore, the consent forms clearly
stated that any information provided by participants would
remain confidential and that they were free to withdraw at
any time.  All of the measures included in the packet,
except that measuring Personal Projects, were on opscan
forms.  Participants were instructed to use Number 2 pencils
and shade in the number that corresponded to their response.

Packets were mailed out to 115 students, faculty, and staff.
If after four weeks of having mailed the packet it had not
been returned, a reminder e-mail was sent to participants.
Eighty-nine packets, for a 77% response rate, were returned.
When the packet was returned the interview was conducted by
phone or by e-mail.  Subsequently, women were mailed their
feedback and coupons.

Undergraduate women were recruited through the pool of
students eligible for psychology extra credit (N = 104).
Packets of questionnaires identical to those of the other
participants, were passed out in group administrations of 15
– 50 people.  The researchers attending the sessions
answered any questions that arose.  Participants received
two extra credit points.  If participants came back in two
weeks to complete the outcome expectancy and outcome values
measures, they received another point.  If they also
participated in the interview by phone or e-mail they
received another extra credit point and a coupon from a
local vender.  Women who scored above a 14 on the BDI were
contacted and, if they so desired, were given the names and
numbers of counseling services in the area.  All study
procedures were approved by the Institutional Review Board
of Virginia Tech.

Questionnaires were completed by a total of 193 women.  Of
these participants, 51 did not complete the second side of
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the physical activity questionnaire.  Demographics for the
51 noncompleters indicated there were no significant
differences on all demographic measures, BDI, Rosenberg’s
Self-Esteem Scale, Knowledge, Outcome Expectations and
Values, Self-efficacy, Stage of Change, and number of
Personal Exercise Goals.  The two groups, did, however,
differ significantly in the number of kcals/day expended,
indicating that the eight items on the second page of the
questionnaire significantly contributed to total kcal/day
expenditure.  Therefore, the entire sample (N = 193) was
used for the descriptive data and only those who completed
the entire physical activity questionnaire were included in
the tests of significance reported below.  Additionally, 24
did not complete the second side of the Outcome Expectations
questionnaire, and 19 did not complete the second side of
the Outcomes Value questionnaire so that they were not
included in some of the analyses as well.  There were no
other systematic sources of missing data.

Measures

Demographics

A demographics questionnaire was administered to each
subject to assess such variables as current age, race,
marital status, years of education, and family income.  This
questionnaire also included self-reports of personal and
family history of disease, alcohol consumption, smoking
status, and blood pressure levels if known.

Physical Status

The PAR-Q (Thomas, Reading, & Shephard, 1992).  This seven
item, self-administered questionnaire, has been shown to
detect those who might have coronary heart disease.   Scores
represent the total of the seven items.

Body Mass Measurements

Participants were asked to provide their height in inches
and weight in pounds.  The subject’s Body Mass Index (BMI)
was converted to the metric system and was calculated as
weight in kilograms divided by height in meters, squared.

Physical Activity
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The Aerobics Center Physical Activity Questionnaire (Kohl,
Blair, Paffenbarger, Macera, & Kronenfeld, 1988).  This
self-report questionnaire assessed the average leisure and
household activities over the past three months.
Participants were indicated the number of sessions and
duration of the following physical activities: walking,
stair climbing, jogging, biking, swimming, aerobics,
moderate sports, vigorous racquet sports, other vigorous
sports, other activities, household activities, gardening,
and weight training.   Because the information was obtained
through opscan forms, participants were provided with ranges
of possible responses rather than allowed to provide free
responses.  The information from this measure was used to
estimate the total energy in kilocalories (kcal) expended in
sport or activities per week, by multiplying the MET score
by the duration of the workout, body weight in kilograms,
and frequency per day engaged in the sport or activity.
Total energy expenditure while physically active per day was
calculated by summing the kcal per day expended for each
sport or activity.  Kilocalories per day was the dependent
variable representing physical activity level, which
encompassed duration, frequency, and intensity of
activities, corrected by using an individual’s actual
weight.

Seven-Day Physical Activity Recall (Sallis, Haskell, Wood,
1985).  This measure used in a paper and pencil type format
by electronic mail or by personal interview.  Participants
were asked whether or not they were employed in the last
seven days, how many days they worked, how many hours they
worked, what two days of the week they consider to be their
weekend days.  The prompted interview then began using a
series of scripted questions to assess amount of sleep per
night for the last seven nights, types, duration, intensity
and time of day physical activities were performed, and
whether any strength or flexibility activities had been
performed.  The result is an estimate of total kilocalories
expended per 24 hours and is obtained by multiplying the
hours spent in an activity by the intensity level (METs) for
that activity.  As noted, the measure was adapted to a non-
interview format that was distributed via electronic mail.
Results from this measure will not be presented at this
time.

Exercise knowledge and attitudes.  A questionnaire was
created to assess knowledge, attitudes and opinions based on
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several such questionnaires in the literature (Lee, 1993).
There were 19 questions rated on a five point likert scale
ranging from 1, strongly agree to 5, strongly disagree.  A
principal components factor analysis with a varimax rotation
was conducted and yielded a 12-item factor loading (Cronbach
α = .69.  Four more items were eliminated to increase the 8-
item knowledge scale’s internal consistency reliability
(Cronbach α = .72), all four items assessed attitudes more
than knowledge.  The resulting measure, therefore, was
thought to assess knowledge rather than attitudes. Table 3
indicates which 12 of the 19 loaded together and which 8 of
these 12 items were retained.  The resultant 8 items were
reversed score, totaled, and the average per participant
obtained.

Process measures

Self-efficacy (Bandura, 1995).  A 20- item measure developed
by Bandura that asked participants to indicate how confident
they were they could exercise under a number of different
conditions on a scale from 1 (Not at all confident) to 10
(totally confident).  Four extra item were added to assess
moderate and vigorous exercise self-efficacy.  Reliability
for the 24-item scale in the current study was high
(Cronbach α = .96)

Rosenberg Self-Esteem Scale (Rosenberg, 1979).  A widely
used 10-item self-report measure of self-esteem with good
reliability and validity.  Subjects rated the items such as
“On the whole, I am satisfied with myself” on a scale from 1
(Strongly Agree) to 4 (Strongly Disagree).  The score
derived is a total of the 10 items and ranges from 10 to 40,
higher scores representing higher self-esteem.

Stage of Change (Marcus, Rakowski, & Rossi, 1992).  The
stages of change was assessed by asking participants to
indicate which of the following best applies to themselves:
I currently do not exercise and I do not intend to start
exercising in the next 6 months (precontemplation), I
currently do not exercise, but I am thinking about starting
to exercise in the next 6 months (contemplation), I
currently exercise some, but not regularly (preparation), I
currently exercise regularly but I have begun doing so
within the last 6 months (action), and I currently exercise
regularly and have done so for longer than 6 months
(maintenance).  Regular exercise was defined as exercising
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three or more times per week for at least 20 minutes or more
each time.

Outcome Expectancy.  This 48-item inventory asked
participants to rate on a scale from 1 to 7, how strongly
they disagreed (1) to strongly agree (7) with what they
expected to happen as a result of exercising.  The scale was
constructed from items on other outcome measures (Steinhardt
& Dishman, 1989) and by creating items that were in
consistent with Bandura’s (1997) three aspects of outcome
expectations; physical, social and self-evaluative.  A
principal components analysis with varimax rotation yielded
two factors with eigenvalues greater than 1.  Factor 1,
labeled Self-Enhancement, was the largest factor with 32
items and contained a mixture of physical and self-
evaluative outcome expectations.  Factor 2, labeled Social,
contained 12 items with items relating to being respected by
others and in others company while exercising.  Four items
failed to load independently (Items 26, 27, 34, 37).  Two
items were further dropped from Factor 1 to increase
internal consistency (Cronbach’s α = .96), making it a 30-
item factor.  Similarly, three items were dropped from
Factor 2, increasing the internal consistency to Cronbach’s
α = .89, making it a 9-item factor.  The two-factor solution
and resulting items after reliability estimates were
conducted can be viewed in Table 4.  Average scores per
participant for the two factors were computed.

Outcome Values.  This 48-item inventory asked participants
to rate on a scale from 1 to 7, how much each exercise
outcomes listed mattered from (1) it would not matter at all
to (7) it would matter a great deal. A principal components
analysis with varimax rotation yielded four factors with
eigenvalues greater than 1.  The four-factor solution can be
viewed in Table 5.  Factor 1, labeled Physical, was the
largest factor with 20 items (Cronbach’s α = .98) Factor 2,
labeled Social, contained 13 items with items relating to
being respected by others and in others company while
exercising (Cronbach’s α = .91).  Factor 3, labeled Positive
Self-Evaluative, contained 9-items.  After conducting a
reliability estimate for internal consistency, one item was
dropped from this factor, resulting in an 8-item factor
(Cronbach’s α = .88).  Factor 5, labeled Negative Self-
Evaluative, contained 5-items.  One item was dropped to
increase the reliability estimate, resulting in a 4-item
factor (Cronbach’s α = .79).  One item failed to load
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independently (Item 36).  Average score per participant for
each of the four factors were computed.

Personal Projects Analysis (PPA)

Personal Projects Elicitation List (Little, 1983). The
participant was given directions and examples of personal
projects. The directions stated that the participant was to
take ten minutes to fill in as many personal projects as she
could.

Personal Projects Matrix (Little, 1983).  From the list of
generated personal projects, participants selected the ten
projects that they were most likely to engage in over the
next month or so, if they listed more than ten.  If they
listed less than ten, they were asked to provide a few more.
Participants then rated each of these ten projects as part
of the Personal Projects Matrix (PPM) on a scale from 0 to
10 on each of the dimensions.  Little (1983, 1989) utilized
17 dimensions.  For the purposes of the larger study,
several dimensions were dropped and the following dimensions
(italicized dimensions in Appendix B) were added:
capability, how capable do you believe you are of doing each
project; skills, do you have the skills and know how to
carry out the project; plan, do you have a plan to carry out
the goal; satisfaction, on the whole how worthwhile or
satisfied does the project make you feel; realistic, how
realistic do you think this goal is, and; time-line, when do
you hope to accomplish this goal.

Health Personal Projects Matrix.  In the event that
participants provided no health projects on their
elicitation list, they were asked to generate five specific
health related goals.  The participants transferred over any
health related projects already on their original list and
added goals, when necessary, to equal five goals (if there
were more than five health goals on the original list they
will choose only those goals they intend to do in the next
month).  The health goals were then rated on each of the
dimensions.

For the purposes of the current study three variables were
derived; number of goals indicated on the unrestricted list;
number of health goals indicated on the unrestricted list,
and number of exercise goals listed under “Health/Exercise”
goals.
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Affective Measure

Beck Depression Inventory (BDI; Beck, Ward, Mendelsohn,
Mock, & Erbaugh, 1961).  The original 21-item inventory was
appended to not include question 9 that assesses
suicidality.  The resulting 20-items asked participants to
chose between four statements ranked in order of severity of
experience of a depressive symptom.  The subject chose the
statement that most closely reflects how she felt during the
past week.  Internal consistency has been indicated by odd-
even item correlation of r = .86 (Beck, Ward, Mendelsohn,
Mock, & Erbaugh, 1961), with a test-retest reliability of r
= .74 (Miller & Seligman, 1973).  A total score (ranging
from 0 – 80) was computed for each participant.

Again, for the purposes of the current paper, results from
the Seven Day Physical Activity Recall, details from the
Personal Projects Matrix, and retest data from the outcome
measures will not be reported.

Chapter 3: Results

Descriptive Results

Demographics. Participant characteristics (Table 6)
indicated that the study sample was predominately single
(79.3%), Caucasian (86.0%) with a mean age of 24.8 years
(range 18 – 62).  Only 37.5% of the women reported a mean
household income of less than $50,000.  Education levels
ranged from twelfth grade to doctoral levels with a mean of
13.66 years and a median of 12 years of education.

Health Status.  The health status and habits of the
participants can be seen in Table 7.  This sample of women
was generally very healthy.  Of the respondents, 82.4%
reported none of the health problems (coronary heart
disease, cancer, diabetes, alcoholism, high cholesterol,
high blood pressure, overweight, depression/mental health
problems).  Only three women, 1.6%, had not been to see a
physician in the last two years, and 91% had been within the
last year.   The guidelines for obesity are a body mass
index (BMI) of >30 and for overweight a BMI of 25 – 30.  For
this sample, four participants had BMIs over 30 (2%) and 25
participants fell between 25 and 30 (12.95%).  Sixteen
percent overweight is less than half of the national
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average.  Also lower than the national average was the
number of cigarette smokers, with only 11% of the sample
smoking.

The following relationships between these variables were
observed.  Age was positively correlated with BMI (r = .185,
p < .01) and the total number of personal diseases reported
(r = .321, p < .01).  Total number of personal diseases
reported was positively correlated with BMI (r = .469, p <
.001) and total number of family diseases reported (r =
.146, p < .05).   The total number of drinks per week was
negatively correlated with education (r = -.147, p < .05).

Physical Activity.  Table 8 demonstrates the kcal/week spent
in each activity and the times and minutes per week of each
activity for those women who participated in a particular
physical activity.  The most commonly engaged activity was
walking (n = 155; M = 4.03 times/wk.) followed by household
activities (n = 126; M = 2.96 times/wk.), other activities
(n = 71; M = 2.76 times/wk.), moderately vigorous sports (n
= 71; M = 2.14 times/week) and jogging (n = 66; M = 3.0
times/wk).  The average total kcal per day for the data
completed on the entire sample was 300 (SD = 277.50; Range =
0 – 1678.97).  The average number of times per week that
women engaged in the moderate activities was 9.43 times/week
(SD = 4.45; Range = 3 – 23) and for the vigorous activities
was 4.74 times/week (SD = 3.82; Range = 1 – 24).  Age was
positively correlated with kcal/day expended while gardening
(r = .217, p < .01) and doing household activities (r =
.203, p < .05) and negatively correlated with kcal/day
expended playing vigorous sports (r = -.154, p < .05).
Because of the extremely positively skewed distribution in
kcal/day (Mean = 300.44, Median = 218.46, SD = 244.50, Range
= 0 – 1678.97), a log 10 transformation was performed on
this measure (Table 8).  This transformation was performed
so as not to violate the assumption of a normal
distribution, and will be used for all of the analyses in
which physical activity level is involved.
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Psychosocial Variable Results

Factor Analysis.  Results from the original correlation
matrix suggested that Knowledge, Self-efficacy, and Stage of
Change were not operating as independent variables.   A
principal components factor analysis with a varimax rotation
was conducted to see which factors Knowledge, Self-efficacy,
Stage of change, and Outcome Expectations fell on, using the
BDI items as an anchor.   Significant overlap was found in
that five factors were indicated by a Scree Plot.   As
expected, using a five-factor solution, all of the BDI items
loaded on one factor.  All 24 of the self-efficacy items
loaded on one factor.  However, also loading on this factor
were four knowledge items, stage of change five
(Maintenance), stage of change three (Preparation), stage of
change two (Preparation), and one outcome expectation item.
Stage of change four (Action) and one (Precontemplation)
failed to load on any of the five factors.  The outcome
expectation items and knowledge items loading on self-
efficacy were discarded.  Two Outcome Expectation factors
were indicated with 32 and 12 items each.  Three Outcome
Expectation items loaded on multiple factors and were
eliminated.  Fourteen of the Knowledge items loaded on one
factor.  As was indicated previously, further items were
eliminated from the Outcome Expectations factors and
Knowledge scale to increase internal consistency.  As a
result of the significant overlap between self-efficacy and
stage of change, the two were conceptualized as a single
variable and standardized z-score were created and then
averaged to create a composite score of Self-efficacy (Keith
& Cool, 1992).

Correlational Data.  The relationships between the
psychosocial variables and physical activity are presented
in Table 9.  The knowledge and outcome variables are those
that resulted from the factor analysis and reliability
checks.  Self-efficacy and Stage of Change are shown
separately and as the composite score.  As is evidenced in
the matrix, age is significantly, though modestly negatively
correlated with Self-Enhancement (r = .-.177), Social
Outcome Expectations (r = -.202), and positively correlated
with self-efficacy (r = .188), and Stage of Change (r =
.230).   Number of personal diseases reported is negatively
correlated with self-esteem  (r = -.173).  Knowledge is
positively correlated with Self-esteem (r = .258), Social
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Outcome Expectations (r = .176), Self-efficacy (r = .347),
and Stage of Change (r = .176), but not with kcal/day.
Scores on the BDI are negatively correlated with Self-esteem
(r = -.395) and number of Exercise Goals (r = -.193), Self-
efficacy (r =-.266 ), and Stage of Change (r =-.237 ).
Self-esteem was positively correlated with the number of
Exercise Goals (r = .190), Self-efficacy (r = .347), and
Stage of Change (r = .176), and kcal/day (r = .174).  In
addition to depression and Self-esteem, Exercise Goals were
positively correlated with one other variable, kcal/day (r =
.175).   Self-Enhancement and Social Outcome Expectations
are equally correlated with Self-efficacy (r = .239) and
Social Outcome Expectations is correlated with kcal/day (r =
.234).  Self-efficacy is highly correlated with Stage of
Change (r = .639) and kcal/day (r = .531) and Stage of
Change is correlated with kcal/day (r = .527).  The
standardized Self-efficacy composite is correlated with all
of the same variables as the Self-efficacy variable, but not
the Stage of Change variable.  Of these correlations, the
highest were between Knowledge and Self-Efficacy, Self-
esteem and Self-efficacy, Self-efficacy and Stage of Change,
Self-efficacy and kcal/day, and Stage of Change and
kcal/day.

Regression Analyses Results

Physical Activity Regression.  A standard multiple
regression was performed in which the following variables
were entered simultaneously: age, BMI, Exercise Knowledge,
BDI, Self-esteem, Self-Enhancement Outcomes, Social
Outcomes, Physical Outcome Values, Social Outcome Values,
Positive Self-Evaluative Outcome Values, Negative Self-
Evaluative Outcome Values, number of Exercise Goals, and the
Self-efficacy composite.  These variables significantly
predicted kcal/day (F13,100= 4.07, p < .001).  Further, these
variables accounted for 34.6% of the variance in physical
activity level (R2 = .346).  The only single variable that
significantly accounted for the explained variance was self-
efficacy, uniquely accounting for 26.6% of the variance
(part R2 = .266, p < .001).  This suggested that self-
efficacy was the only variable exhibiting direct effects on
physical activity level in this sample.  However, a number
of variables did have meaningful beta weights, which with a
larger sample, may have been significant.  These include BMI
(β = .106), BDI (β = .190, p = .063), number of exercise
goals (β = .101), Self-enhancement Outcome Expectations (β =
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-.124), Social Outcome Expectations (β = .156) and Negative
Self-Evaluative Outcome Expectations (β = -.158).  A series
of multiple regressions were performed to further explain
the indirect relationships of the variables to physical
activity level, a summary of the significant predictors
found in these analyses can be found in Table 10.  The
regressions were based on the theoretical and temporal
relationships proposed by social cognitive theory (Bandura,
1997).

Self-Efficacy Regression.  To determine the predictors of
self-efficacy, age, BMI, BDI, Self-esteem and Knowledge were
entered simultaneously into a standard multiple regression.
These variables significantly predicted Self-efficacy,
accounting for 24% of the variance in Self-efficacy (R2 =
.244; F5,180 = 11.617, p < .001).  The best predictor of Self-
efficacy was Exercise Knowledge (β = .262, p < .001),
followed by Self-esteem (β = .190, p  = .01), Age (β = .174,
p = .01), and BDI (β = -.159, p = .026).  All significantly
predicted self-efficacy, while BMI did not.

Goals Regression.  To determine the predictors of Exercise
Goals, the following variable were entered simultaneously
into a multiple regression: age, BMI, BDI, Self-esteem,
Knowledge, Self-efficacy, Self-Enhancement Outcomes, Social
Outcomes, Physical Outcome Values, Social Outcome Values,
Positive Self-Evaluative Outcome Values, and Negative Self-
Evaluative Outcome Values.  These variables significantly
predicted number of Exercise Goals, accounting for nearly
19% of the variance  (R2 = .187; F12,33= 2.54, p = .005).  The
best predictor of Exercise Goals was Positive Self-
Evaluative Outcome Values (β = -.286, p = .036), such that
the more someone valued Self-Evaluative Outcomes, the less
Exercise Goals they listed, followed by Social Outcome
Values (β = .253, p  = .043),  and Knowledge (β = -.206, p =
.024).  Therefore, the more a woman values the social
outcomes of exercise the more exercise goals she will have.
However, the more knowledgeable a woman is about exercise,
the less exercise goals she listed.

Outcome Expectations Regressions.  Each factor for Outcome
Expectations and Outcome Values was entered as a dependent
variable in a series of regressions that sought to determine
if age, BMI, Knowledge, BDI, Self-esteem, and Self-efficacy
predicted Outcome Expectations and Values. These factors
significantly predicted Self-Enhancement Outcome
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Expectations, accounting for 12.2% of the variance in this
variable (R2 = .122;  F6,154 =  3.56, p = .003).  The only
significant predictors in this equation were Self-efficacy (β
= .287, p  = .001) and age  (β = -.197, p  = .014).
Therefore, as a woman’s self-efficacy increased so did her
self-enhancement outcome expectations.  As a woman gets
older, however, her self-enhancement expectations decrease.
Age, BMI, Knowledge, BDI, Self-esteem and Self-efficacy
significantly predicted Social Outcome Expectations,
accounting for 12.7% of the variance in this variable (R2 =
.127; F6,151 =  3.65, p = .002).  The only significant
predictors in this equation were Self-efficacy (β = .275, p
= .002) and age (β = -.233, p  = .004).  Thus, as a woman’s
self-efficacy increased so did her social outcome
expectations, and as a woman get older her, social outcomes
decreased.

Outcome Values Regressions.  Age, BMI, Knowledge, BDI, Self-
esteem, and Self-efficacy significantly predicted Physical
Outcome Values, accounting for 12% of the variance in this
variable (R2 = .120; F6,161 =  3.65, p = .002).  The only
significant predictor in this equation was age (β = -.351, p
< .001), such that as women get older they place less value
on the physical outcomes of exercise.  Age, BMI, Knowledge,
Self-esteem and Self-efficacy also predicted Social Outcome
Values, accounting for 7.6% of the variance (R2 = .076; F6,157
=  2.162, p = .049).  Again, age was the only significant
predictor (β = -.245, p  = .003), so that as a woman gets
older she places less value on the social outcomes of
exercise.  When all six variables were entered into a
multiple regression they significantly predicted Positive
Self-Evaluative Outcome Values, accounting for 12.8% of the
variance (R2 = .128; F6,156 = 3.81, p = .001).  Age was the
strongest predictor (β = -.263, p  = .001) followed by BDI (β
= .195, p  = .023).  This indicates that as women get older
they placed less value on positive self-evaluative outcomes.
Additionally, as depression increased women placed more
value on self-evaluative outcomes.  Negative Self-Evaluative
Outcome Values was not significantly predicted by the six
variables, age, BMI, Knowledge, BDI, Self-esteem and Self-
efficacy (R2 = .039; F6,162 = 1.093, p = .37).
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Analysis of Variance (ANOVA) Results

Several ANOVAs were conducted to determine if there were
significant differences between the stages of change groups.
There was only one person who indicated she was in stage one
(precontemplation).  Therefore, members of stage one and two
were combined.  However, the groups remained uneven with N =
13 in Stage one and two, N = 55 in Stage three, N = 34 in
Stage four, and N = 90 in Stage five.  To avoid violated the
assumptions of equal group sizes, a harmonic mean of 29.5
was computed and used for the following analyses.
Significant differences were found between the means for age
(F3,189  = 4.196, p = .007), BDI (F3,188 =  4.371, p = .005),
Self-Esteem (F3,189  = 4.190, p = .007),  and Self-Efficacy
(F3,188  = 44.243, p < .001).  Tukey’s HSD comparisons
indicated that the only significant difference for age was
that those in Stage five were significantly older than those
in Stage three (p = .02).  Those in Stage three were also
significantly more depressed than those in Stage five (p =
.003) and had lower self-esteem than those in Stage four (p
= .016) and Stage five (p = .035).  Significant differences
were also found between Stage two and Stage four (p = .001),
Stage two and Stage five (p < .001), Stage three and Stage
four (p = .007), Stage three and Stage five (p < .001), and
Stage four and Stage five (p < .001) for Self-efficacy such
that higher stages were associated with higher self-
efficacy.

In sum, physical activity was predicted by the twelve
variables of interest.  However, Self-efficacy was the only
significant single predictor.  Knowledge, Age, Self-esteem,
and BDI predicted self-efficacy.  Exercise Goals were
predicted by Knowledge (inversely), Positive Self-Evaluative
Outcome Values (inversely) and Social Outcome Values.  In
general, Outcome Expectations were predicted by age
(inversely) and Self-efficacy and Outcome Values were
predicted by age (inversely).  Body mass index did not
predict any of the hypothesized variables.

Chapter 4: Discussion

Because activity and exercise are health protective, but
because so few people are sufficiently active, it is
important to find out more about the determinants of
exercise and activity.  Relatively little of the exercise
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determinant literature has focused on women and recent
studies have shown that women are less active than men.
Furthermore, only one of the thirteen Healthy People 2000
goals for fitness and activity has been reached so that
activity and exercise goals will continue to play a
prominent role in Healthy People 2010 (USDHHS, 1998).

This research attempted to add to the activity and exercise
determinants literature by describing women’s demographic,
health status, and physical activity patterns.  Further,
this study sought to determine the predictors of physical
activity.  Included in the list of predictors were age, body
mass index, exercise knowledge, self-esteem, depression
level, self-efficacy, outcome expectations, outcome values,
and exercise goals.  Additionally, the interrelationships
among these theoretical constructs and variables were
examined.  Many of these constructs were cognitive in nature
and the relationships among them have not been well
understood.

Major Findings

The research reported here suggests that of the variables
examined, self-efficacy best predicts physical activity
level for the women in this sample. Self-efficacy, a
person’s confidence in his or her ability to perform a
behavior, is a construct that has been proven to be
malleable (Bandura, 1997; Calfas, Sallis, Oldenburg,
Ffrench, 1997) and as such, an appropriate variable to
target.  Demographic characteristics such as age cannot be
changed and global characteristics such as self-esteem are
not as easy to change and do not, therefore, lend themselves
to intervention strategies.  Although self-efficacy was the
strongest predictor of physical activity level it seemed to
mediate the effects of age, depression level, self-esteem,
and knowledge while predicting outcome expectations.
Additionally, stage of change, a widely used heuristic,
seemed to be subsumed under self-efficacy.  The implications
of these findings for interventions will also be discussed
later.

As predicted, self-esteem did not explain any of the
variance in physical activity above and beyond that which
was already explained by self-efficacy.  Self-esteem is a
global sense of self-worth so that an individual with high
self-esteem, that is, high self-liking, does not necessarily
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have performance attainments in all domains (Bandura, 1997).
Bandura (1997) states it is a person’s confidence in his or
her ability to initiate and maintain a particular behavior
that determines success.  Exercise is an ongoing pursuit,
and as such would best be predicted by self-efficacy for
exercising, which measures a person’s confidence to maintain
exercise practices.  Similar to the results found by Mone,
Baker, and Jefferies for academic achievement (1995), self-
esteem did not predict performance.  Self-esteem, did,
however, predict self-efficacy for exercise and may,
therefore, be an important building block for developing a
sense of exercise self-efficacy.

The proliferation of the stage of change model has been
noteworthy.  Bandura (1997) argues that this construct is
not theoretically sound, because he claims an attempt to
categorize behaviors that exist on a continuum is
inappropriate.  As was found in the work by Marcus and
colleagues (Marcus & Owen, 1992; Marcus, Selby, Niaura, &
Rossi, 1992), self-efficacy distinguishes those in the
different stages of change, increasing as the stages
increase.  Namely, those in maintenance (stage five) have
significantly higher self-efficacy than those who are in
action (stage four), who have higher self-efficacy than
those who are in preparation (stage three) and so forth.
This makes intuitive sense in that those who regularly
engage in a behavior are likely to be more confident in
their abilities to perform that behavior.

The factor analysis performed in this study suggests that
stages of change might, in fact, be subsumed under self-
efficacy.  Stage of change failed to load on its own factor,
loading instead on the factor containing all of the self-
efficacy items.  It might be, therefore, that these are not
two theoretically distinct constructs.  Stage of change in
the early stages may be a cognitive expression of a person’s
self-efficacy to exercise, and in the action and maintenance
stages of change it may be a behavioral expression of self-
efficacy.

Bandura (1997) also states that interventions must be
tailored to a person’s perceived level of self-efficacy.
Perhaps what stages of change provides is an easy way to
assess someone’s self-efficacy level in addition to a quick
check on where they are behaviorally.  Thus, it can be
easily used in large projects to segment people and easily



27

assign them to appropriate interventions.  A similar process
for self-efficacy would be necessary to tailor an
intervention to an individual’s self-efficacy level.  A
finite set of permutations is needed for large-scale
interventions.

In this sample, there were no significant differences in
self-efficacy for those in contemplation versus preparation,
but these two stages did differ significantly from action
and maintenance in their levels of self-efficacy.
Interestingly, those who were in the preparation stage were
more depressed than those in the maintenance stage and had
lower self-esteem than those in both the action and
maintenance stages.  This suggests that when intervening, in
addition to addressing self-efficacy, perhaps depression and
self-esteem need to be addressed directly to move a person
from not exercising regularly to exercising regularly.

Outcome expectations and outcome values did not predict
physical activity level as had been found by Rodgers and
Brawley (1993).  As was stated earlier, Bandura (1997)
claims that when outcomes are contingent on quality of
performance, outcome expectations depend to a great extent
on self-efficacy for the behavior.  When performance
determines outcome, outcome expectations add little beyond
that of self-efficacy to the prediction of the behavior.  It
appears as though this was the case for this sample of
women.  Exercise is a behavior that will only bring the
desired outcomes if done regularly and consistently so that
the performance truly does determine the outcome.  As
Bandura stated, in this situation, outcome expectations
might not explain physical activity level above and beyond
that what is explained by self-efficacy.
Although depression was not a significant predictor of
physical activity level, it was the strongest predictor
after self-efficacy as well as a significant predictor of
self-efficacy.

A caveat to these findings might reside in the measure of
physical activity used in this study.  Kilocalories expended
per day is a very precise measure, more precise than what is
often used in the literature.  It takes into account
duration, frequency, and intensity for an activity while
correcting for an individual’s weight.  This fine-grained
measure may not be the best dependent variable to use when
looking at outcome expectations and goals.  Through analyses
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with more general categories such as nonexerciser, light,
moderate, and hard exercisers, the constructs of outcome
expectations and goals might have been significant.  Thus,
the type of measure used in a study can influence the
effects found.

Other Findings

As was predicted, depression and self-esteem were
significantly correlated.  It may be, therefore, that
depression and low self-esteem, are related to a lower
efficacy for exercising.  If a person is depressed and not
feeling good about herself she may not have the energy,
stamina, and motivation to begin an exercise routine.  If
the task seems too challenging, confidence levels will not
be high and the likelihood of engaging in exercise is
lowered.  This suggests that if a woman is depressed, she
may not do well in an exercise program, or she may even be
less likely to seek involvement in an exercise program.
Further, exercise has been shown in some cases to improve
mood (Brown et al., 1995; Dunn & Dishman, 1991).  Perhaps
those who are moderately depressed may see improvements in
their moods by exercising but those who are severely
depressed may need to address their low mood and raise their
self-efficacy before exercising can be initiated and
maintained.  The implications of this for interventions will
be discussed further below.

Bandura (1997) states that as people first initiate
exercising, they rely most heavily on the acquisition of
knowledge, necessary skills, and generative capabilities.
Maintenance, however, relies on the motivation to sustain
the activity and utilize the skills already learned.  In
this healthy and active sample, knowledge may not have
directly predicted physical activity for this reason.
Knowledge, was, however the strongest predictor of self-
efficacy suggesting it has an important effect, indirectly,
on physical activity such that those who are more
knowledgeable about exercise, are more confident in their
abilities to exercise.  Interestingly, knowledge was
negatively related to setting exercise goals suggesting
those with greater exercise knowledge listed less exercise
goals than those with more knowledge.  Perhaps this measure
of goals, number of exercise goals listed, is not the best
measure of this construct.   Those who are more
knowledgeable about exercise may set less exercise goals but



29

these goals may be of a higher quality (i.e., more specific,
challenging, proximal, and realistic) and this realism would
predict exercising at a higher level.  A closer examination
of the data will seek to answer this question.

Other than knowledge, valuing positive self-evaluative
outcomes less and social outcomes more, predicted the number
of exercise goals listed.  Self-efficacy, did not, as was
hypothesized, predict number of goals.  Because self-
efficacy predicts physical activity and not goals, the
relationship between goals, as defined for the purposes of
this study, and physical activity is uncertain.  Goals was
significantly, though modestly, positively correlated with
physical activity level, suggesting there may be a
relationship between the two variables.

Self-efficacy and age best predicted outcome expectations.
Those who had higher self-efficacy expected greater outcomes
from exercise.  This relationship between outcome
expectations and self-efficacy was as predicted (Bandura,
1997).  More interesting, is the relationship between age,
outcome expectations, and outcome values.  The older a woman
is, the less likely she was to have high outcome
expectations or value the outcomes from exercise.  Age was,
however, positively correlated with self-efficacy.  This
suggests that although the older women in this study were
confident they could exercise and were exercising, they did
not expect as much, or value the outcomes of exercise as
much, as younger women do.  This suggests different
motivational mechanisms for younger and older exercisers, a
point that needs to be considered in constructing
interventions.

The sample surveyed was relatively active, in fact twice as
active on the whole as the national averages (USDHHS, 1998)
and they were very healthy.  Because the words “physical
activity” appeared in the promotional materials for the
study it is likely that a more active group of women
expressed interest in the study than would truly be
representative of the larger population of students,
faculty, and staff.  In this sample, the activity most
frequently engaged in was walking, suggesting that this may
be a good activity to promote in exercise interventions.
Aside from how relatively inexpensive walking is, it less
likely to cause injury, and perhaps more likely to be
maintained.  Gardening and housework were also frequently
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engaged in behaviors and if these activities can be done
more intensely, these activities might be an easy and
acceptable way to increase caloric expenditure and increase
fitness.  Women are already doing these activities so it
would not require them to add extra activities to their
schedules.  Although walking, household activities, and
gardening are lifestyle changes that would increase a
woman’s physical activity level, vigorous activity has been
found to have the greatest impact in terms of disease
prevention.  As is indicated by the Healthy People 2010
updates and progress reviews, only 11% of women are
exercising vigorously (USDHSS, 1998).  In the sample for
this study, 28 % participated in no vigorous activities,
approximately 24% participated in vigorous activities once
or twice per week, and 48% of the sample were exercising
vigorously three or more times per week.  The data from this
study might, therefore, provide more information on the
determinants of exercise maintenance than initiation.

Intervention Implications

Clearly, self-efficacy will need to be an important focus in
the development of interventions.  According to Bandura
(1997), self-efficacy can be influenced through mastery
experiences, vicarious learning (modeling), verbal
persuasion, and physiological and affective states.
Interventions should be tailored to a woman’s level of self-
efficacy and work on improving self-efficacy through a
series of mastery experiences in which women will set
realistic and challenging goals.  For example, if a woman
has been sedentary a distal goal might be to increase
activity levels to 30 minutes of exercise at least three
times per week.  However, subgoals need to be derived
enroute to this distal goal.  Therefore, perhaps she can
start by walking 5 or 10 minutes three times per week and
increase the duration by five minutes every week.  With the
success experienced from meeting these goals, self-efficacy
will improve, and new goals, and therefore levels of
performance, can be met.  Feedback should be provided so
that participants will develop their self-regulatory skills
and have indications of their performance. Additionally, the
use of effective models and respected peers can also improve
self-efficacy.

Learning to understand and not feel defeated by,
physiological and affective responses to exercise, should
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also be incorporated into interventions.  For example,
people may feel depressed about their performance in the
following situations.  If someone has been sedentary they
will likely be out of breath when initiating exercise.
Similarly, certain activities will be better matches for
some people who will vary in talent and skill levels.
Additionally, obstacles and barriers will arise that may
prevent reaching proximal goals but do not signify failure.
Restructuring these experiences to be positive can help
circumvent feelings of frustration, failure and defeat,
which may lead to discontinuation of the exercise behavior.

Perhaps stage of change remains a useful construct in that
it not only conveys information about self-efficacy levels,
it helps to quickly identify those who are exercisers from
those who are not and their intentions toward initiating the
behavior.  For example, those in precontemplation and
contemplation are likely to have low self-efficacy for
exercising.  It will be important to assess their knowledge
levels and provide knowledge, mastery experiences, and
incentives (Bandura, 1997) to increase their self-efficacy
for exercising.  Similar strategies would be indicated for
those in the preparation stage but special attention must be
paid to why they are having trouble exercising regularly.
Perhaps these individuals are setting lofty goals or have
unrealistic expectations that lead to frustration and
depression.  If depressive symptomatology is present it
should be acknowledged and treated.

In this sample, knowledge was not significantly different
between the stages of change but those who were exercising
irregularly were significantly more depressed and had lower
self esteem than those who exercised regularly.  Although
the direction of the relationship cannot be determined
(i.e., are these women depressed and therefore having more
difficulty exercising regularly, or is there inability to
exercise regularly making them depressed) depression does
seem to play a role in the amount of women’s physical
activity.  The identification of those who are depressed so
that this can be first treated, may be an important
determinant of success in an exercise program, particularly
given the high prevalence of depression in women (APA,
1994).

Another factor that may need to be addressed in designing
interventions is the age of the participants.  If the women
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are older, using outcome expectations and values as
motivators may not be effective, or as effective as it would
be for a younger sample.  Further work could be done to
create norms on the outcome expectations and outcome values
scales herein.  Scores can then determine the degree to
which women expect or value exercise outcomes on the various
factors and the highest scores can be targeted in
interventions.  If, for example, a woman is found to have a
high score on the Social Outcome Values scale a tailored
intervention for her would focus on doing activities with
others and the respect she will gain from others by
exercising regularly.

Conclusion

In summary, self-efficacy is the strongest predictor of
physical activity in women.  Other commonly used predictors
such as age, body mass index, knowledge, self-esteem, goals,
and outcome expectancies did not add to the explanation of
physical activity level beyond what was already explained by
self-efficacy.  A new variable added to those that have
already examined in the literature, which also did not
significantly predict physical activity, was depression.
Although these variables did not directly effect physical
activity, age, knowledge, depression level, and self-esteem
did significantly predict self-efficacy and should,
therefore, be considered in the designing of physical
activity and exercise interventions.  Tailoring can be done
by assessing a woman’s self-efficacy and stage of change,
her outcome expectations and values, knowledge, and
depression level.  Thus, an intervention can be efficiently
tailored to the individual to promote and maintain physical
activity and exercise.
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Appendix A

VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY

Title of Project: Women and Physical Activity
Investigators: Jessica A. Whiteley, B.A. & Richard
Winett, Ph.D.

I.  Purpose of Project
Much of the research examining the benefits of physical activity
that has been conducted to date has been conducted with men. By
participating in this project you will help to provide information
about the relationship between physical activity and women,
including women’s beliefs and attitudes toward exercising.

II. Procedures
You will be asked to complete several questionnaires about your
current physical health, physical activity status, and knowledge,
opinions, and attitudes toward exercise.  The questionnaires will
take about one hour to complete.  You will also be asked to
complete a ten-minute phone interview regarding your exercise
habits.

III. Risks
The risks involved with your participation are minimal.  You will
not be asked to make any changes, only to answer questions
regarding your current health and physical activity status and
beliefs regarding physical activity.  All of your responses will
be completely confidential. You are free to withdraw from this
project at any time without penalty.

IV.  Benefits
The main benefits of participating in this project are that you
will be assisting a scientific effort to learn more about women
and physical activity and that you may become more familiar with
your current patterns and attitudes toward exercise.

V. Confidentiality
The questionnaires you will complete will be confidential.  You
will not be asked to put your name on the questionnaires.  You
will be assigned a unique project ID number if you choose to
participate in the project.  This ID number will then be used on
any questionnaires you complete. All of the questionnaires you
complete will be kept confidential and only the researchers at
Virginia Tech will have access to these.  The questionnaires will
be kept in locked filing cabinet at the Center for Research in
Health Behavior.  Additionally, your ID number, and not your name,
will be entered into the computer for data analysis.
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VI.  Compensation
Participants will receive one extra credit point for every hour of
participation.  Additionally, upon completion of the
questionnaires and phone interview you will be entered into a
raffle.  One participant will receive $75 and another participant
will receive $25.  Finally, all participants will receive a
discount, prize, or gift from a local business upon receipt of
their completed questionnaires.

VII.  Freedom to Withdraw
You are free to withdraw from participating at any time, without
penalty.  You are also free not to answer any or all questions on
the questionnaires without penalty.

VIII.  Approval of Research
This project has been approved, as required by the Institutional
Review Board for Research Involving Human Subjects at Virginia
Polytechnic Institute and State University and by the Department
of Psychology.

IX.  Participant Responsibilities
I voluntarily agree to participate in this study.  I agree to
provide accurate information to the best of my ability.

X.  Participant’s Permission
I have read this form and understand the conditions of this
project.  I have had all of my questions answered.  I voluntarily
agree to participate in this project.  If I participate, I may
withdraw at any time, without penalty.  I agree to abide by the
rules of this project.

________________________________ _________________
Signature Date

________________________________ _________________
Print Name Study ID Number

(Office Use only)

Should you have any questions about this project or its conduct,
please contact:

Jessica A. Whiteley, B.A. (540) 231-2437
Richard Winett, Ph.D. (540) 231-8747
Robert J. Harvey, Ph.D., HSC (540) 231-7030
Thomas Hurd, Chair, IRB (540) 231-9359
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Table 1
Review of Recent Research on the Physical Effects of Physical Activity

Study Authors N Type Major Findings
Men and women in
the Aerobic
Center
Longitudinal
Study

Blair et al.,
1989

M =
10,244
W =
3,210

Longitudinal A strong inverse relationship between fitness
level and all-cause mortality found for men.
The pattern was similar for women.  The least
fit men had an increased risk of mortality 3
times that of the most fit men; the least fit
women, four times the risk of most fit women.

Men in the
Harvard Alumni
Health Study

Paffenbarger,
Kampert, et
al., 1994

M =
14,623

Longitudinal An inverse relationship was found between
physical activity and cardiovascular disease
risk.  The most active men were at a 54%
lower risk of morality than the least active
men.  Light sports players had a 21% lower
risk, and moderately vigorous players a 37%
lower risk than non sports players.

Men in the
Aerobic Center
Longitudinal
Study

Blair et al.,
1995

M =
9,777

Longitudinal At follow-up, for healthy men, each minute of
improvement on a treadmill test of fitness
corresponded to an approximately 10%
reduction in mortality.  When investigators
compared the magnitude of  benefit associated
with lifeway characteristics that predict
altered risk of morality, the largest risk
reduction was found for a favorable change in
physical fitness (60%), followed by quitting
cigarette smoking (50%).

Cardiorespiratory
fitness and other
precursors on
cardiovascular
disease and all-
cause mortality
in men and women

Blair et al.,
1996

M =
25,341
W =
7,080

Longitudinal Low physical fitness is an important
precursor of mortality. Cardiovascular
fitness was found to reduce the risk of
premature death in the presence of other risk
factors such as smoking, high cholesterol,
overweight, and family history of heart
disease.
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Physical
activity,
physical fitness,
and all-cause and
cancer mortality:
A prospective
study of men and
women

Kampert,
Blair,
Barlow, &
Khol, 1996

M =
25,341
W =
7,080

Longitudinal Strong inverse relationship found risk of
all-cause mortality and level of physical
fitness in both men and women.  The risk of
morality from cancer declined across
increasing levels of fitness among men;
however, the decline was suggestive, but not
significant, for women (p = .07).

Risk factors for
cardiovascular
disease among
exercising and
nonexercising
women

Anspaugh,
Hunter &
Kignan, 1996

W =
1,412

Cross-
sectional

Women who exercised had lower body weights,
BMIs, lower risk blood profiles, and lower
blood pressure than did the nonexercising
women.

Physical activity
and mortality in
postmenopausal
women

Kushi et al,
1997

W =
41,836

Longitudinal A graded, inverse relationship between
physical activity and all-cause mortality in
postmenopausal women was found.  Women who
reported being regularly physically active
were at significantly reduced risk of death
during follow-up.  Increasing frequency of
moderate physical activity was associated
with reduced risk of death

Intensity,duratio
n, and frequency
of physical
activity and
coronary risk
factors

Mensink,
Heerstrass,
Neppelenbroek
, Schuit &
Beelach, 1997

M =
5,943
W =
6,039

Cross-
sectional

All observed coronary risk factors were
related to high intensity physical activity.
For women this included blood pressure, hear
rate and body mass index.  Some risk factors
also showed a beneficial association with
moderate and even low intensity activities.
Additionally, higher frequency and duration
of activity, independent of intensity, showed
a beneficial association with risk factors,
especially serum lipids and BMI.
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Strength
improvements with
1yr. of
progressive
resistance
training in older
women

Nelson et
al., 1994;
Morganti et
al., 1995

W = 39 Intervention Women in the progressive resistance training
group trained twice weekly for 12 months.
Upper and lower body strength increased

From Whiteley & Winett, in press
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Table 2.
Progress Updates on Healthy People 2000

Number and Objective listed in Healthy People
2000 (All objectives proposed to be retained
for Healthy People 2010)

Total
1985

Total
1995

Men
1995

Women
1995

1.3 Increase to at least 30 percent the
proportion of people aged 18 and
older who engage regularly,
preferably daily, in sustained
physical activity for at least 30
minutes per day.

22% 23% 25% 21%

1.4 Increase to at least 25 percent the
proportion of people aged 18 and
older who in engage in vigorous
physical activity that promotes the
development and maintenance of
cardiorespiratory fitness 3 or more
days per week for 20 or more minutes
per occasion.

12% 16% 17% 15%

1.5 Increase to 85 percent the proportion
of people aged 18 and older who
engage in any leisure time physical
activity.

76% 77% 79% 75%



47

Table 3.
Twelve-items that Loaded on Knowledge Factor and the Resultant Eight-item
Exercise Knowledge Questionnaire

Items
 4 When I exercise or play sports, I feel self-conscious about the way

I look to others.
 8 Physical activity will cause my muscles to become bulky.
 9 I might have a heart attack while exercising.
10 People who exercise are likely to injure themselves.
11 Exercise can cause arthritis.
12 If I exercise now, I will be healthier and active in old age.
13 Exercise is something that I could enjoy
14 Exercise can improve my mood
15 Exercise can relieve stress.
16 I can’t exercise because of my health
17 Exercise costs too much money
19 Most people my age think women look out of place exercising.

Italicized items are those that were dropped after conducting reliability
estimates.
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Table 4.
Two-Factor Solution for Outcome Expectations.

Factor 1: Self-Enhancement
2 I will have more energy
3 I will feel guilty if I don’t exercise.
4 I will like my appearance
5 I will feel “high” during or after exercising
6 I will lose weight.
7 I will be happier.
8 I will enjoy life.
9 I will be less likely to get osteoporosis as I get older.
10 I will not feel good about myself unless I exercise.
11 I will find that my clothes will fit better.
14 I will be toned.
15 I will feel less mentally stressed
16 I will have strength to do other things in my life.
19 I will be more attractive.
21 I will be less irritable
22 I will be less likely to get out of breath easily
23 I will feel calm.
25 I will be physically fit
28 I will feel healthier
30 I will feel more alive.
31 I will be less likely to develop heart disease
33 I will have control over my appetite.
35 I will feel less self-conscious.
36 I will feel a sense of accomplishment
38 I will be at lower risk for developing a number of diseases.
40 I will stay in shape
41 I will feel rejuvenated.
42 I will be admired for losing (or maintaining) weight.
43 I will enjoy exercising.
45 I will be doing what I know I should.
46 I will feel less guilty about the foods I eat.
47 I will enjoy the sunshine and wind outdoors.
Factor 2: Social
 1 I will be less likely to get cancer as I grow older.
12 I will be able to spend more time with my family.
13 I will be more aware of my surroundings.
17 I will be able to spend more time with my friends.
18 I will be respected for my athletic abilities.
20 I will be less likely to get diabetes.
24 I will feel like I am part of a team.
29 I will be able to socialize while I exercise.
32 I will be admired for my healthy lifestyle.
39 I will have a sense of belonging.
44 I will be more liked my others.
48 I will not need to watch the foods I eat as carefully.
Italicized items are those that were dropped after conducting reliability
estimates.
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Table 5.
Four-Factor Solution for Outcome Values

Factor 1: Physical
1 If you are less likely to get cancer a you get older
2 If you have more energy.
7 If you are happier.
8 If you enjoy life.
9 If you are less likely to get osteoporosis as you get older.
14 If you are toned
15 If you feel less mentally stressed.
16 If you have strength to do other things in your life.
20 If you are less likely to get diabetes.
21 If you are less irritable
22 If you are less likely to get out of breath easily.
23 If you feel calm.
25 If you are physically fit.
28 I you feel healthier.
30 If you feel more alive.
31 If you are less likely to develop heart disease.
38 I f you are at lower risk for developing a number of diseases.
40 If you stay in shape
41 If you feel rejuvenated.
43 If you enjoy exercising
Factor 2: Social
5 If you feel “high” during or after exercise.
12 If you are able to spend more time with your family.
13 If you are more aware of my surroundings.
17 If you are able to spend more time with my friends.
18 If you are respected for your athletic abilities.
24 I you feel like I you are part of a team.
29 I f you are able to socialize while you exercise.
32 If you are admired for your healthy lifestyle.
37 If you are a role model for others.
39 If you have a sense of belonging.
42 If you are admired for losing (or maintaining) weight.
44 I f you are more liked by others.
47 If you enjoy the sunshine and wind outdoors.
Factor 3: Positive Self-Evaluative
4 If you like your appearance more.
6 If you lose weight.
11 If you find that your clothes fit better.
19 If you are more attractive.
27 If you appear younger.
33 If you have control over your appetite
35 If you feel less self-conscious.
45 If you are doing what you know you should
46 If you feel less guilty about the foods you eat.
Factor 4: Negative Self-Evaluative
3 If you feel guilty if you don’t exercise.
10 If you do not feel good about yourself unless you exercise.
26 If you have an almost obsessive feeling about exercising.
34 If you lose your sense of well being if you do not exercise.
48 If you do not need to watch the foods you eat as carefully.
Italicized items are those that were dropped after reliability estimates.
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Table 6.
Participant Characteristics

N = 193
Age
    Mean
    SD
    Range

24.8
10.46
18 – 62

Height (inches)
   Mean
    SD
    Range

65.0
2.7
59 – 72

Weight (pounds)
   Mean
    SD
    Range

135.6
21.12
95 – 230

BMI (kg/m2)
    Mean
    SD
    Range

22.37
3.42
16.27 – 38.72

Years Education
   Mean
    SD
    Range

13.66
2.70
12 – 21

Marital Status
   Single
   Married
   Divorced
   Living Together
   Other

79.3%
13.0%
4.1%
2.6%
1.0%

Family Income
   Under 9,999
   10-29,999
   30-49,999
   50-69,999
    Over 70,000

5.2%
16.1%
16.1%
26.4%
35.8%

Race
   Caucasian
   African American
   Asian
   Hispanic
   Other

86.0%
3.1%
6.7%
1.0%
3.1%
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Table 7.
Health Status and Habits

N = 193
Personal Disease History (Number
and Percent of Cases)
   CHD
   Cancer
   Diabetes
   Alcoholism
   High Blood Pressure
   High Cholesterol
   Overweight
   Depression/mental health
   Total
       Mean
       SD
       Range

0
1 (.5%)
3 (1.6%)
0
3 (1.6%)
5 (2.6%)
14 (7.3%)
11 (5.7%)

.19

.4325
0 – 2

Family Disease History (Number
and Percent of Cases)
   CHD
   Cancer
   Diabetes
   Alcoholism
   High Blood Pressure
   High Cholesterol
   Overweight
   Depression/mental health
Total
     Mean
      SD
      Range

41 (21.2%)
63 (32.6%)
53 (27.5%)
42 (21.8)
61 (31.6%)
28 (14.5%)
30 (15.5%)
27 (14.0%)

1.8
1.6
0 – 7

PAR-Q
     Mean
     SD
     Range

.342

.618
0 – 3

Drinks per week
     Mean
     SD
     Range

4.64
6.16
0 – 32

Cigarettes per day
   None
   < 10
    11 – 20
   > 20

88.6%
10.4%
1.0%
0%
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Table 8
Kcal/day and Frequency of Different Physical Activity Categories

Activities and Number of women who
performed each activity at least once in
past week

Mean SD Range

Walking   n = 155/193
   Kcal/week
   Times past week
   Miles per session
   Minutes per session

362.70
4.03
1.29
22.58

406.71
2.74
.84
14.27

17.01 – 2708.82
1 – 9
.25 – 3.80
2.5 – 60

Jogging   n = 66/193
   Kcal/week
   Times in past week
   Miles per session
   Average minutes per session

925.17
3.0
2.30
27.72

917.52
1.79
1.18
16.19

25.66 – 4343.69
1 – 7
.25 – 4.0
2.5 – 60

Treadmill   n = 32/193
    Kcal/week
    Times in past week
    Minutes in past week

492.55
2.34
25.39

646.62
1.31
13.16

9.83 – 2853.30
1 – 7
2.50 – 55.50

Biking   n = 46/193
     Kcal/week
     Times in past week
     Minutes per session in past week

264.15
2.57
26.02

267.42
1.78
18.22

23.36 – 1197.04
1 – 9
2.50 – 60

Swimming    n = 13/193
     Kcal/week
     Times swam in past week
     Minutes swam per session

621.66
2.15
40.69

526.37
1.14
16.75

106.14 – 1951.03
1 – 5
18 – 55.50

Aerobics    n = 49/193
     Kcal/week
     Times did aerobics in past week
     Minutes did aerobics in past week

981.27
2.55
58.89

1116.8
1.72
35.08

36.06 – 6384.83
1 – 9
7.50 – 136.00

Moderate Sports (e.g., doubles tennis)
n = 70/193
     Kcal/week
     Times played in past week
     Minutes played in past week

639.23
2.14
69.49

619.41
1.53
48.52

23.81 – 2467.57
1 – 9
7.50 – 150

Vigorous Racquet Sports    n = 23/193
     Kcal/week
     Times played in past week
     Minutes played in past week

1473.9
2.39
62.57

2062.4
2.02
37.68

173.88 – 7385.28
1 – 9
23 – 136

Vigorous Sports (basketball, soccer)
n = 27/193
     Kcal/week
     Times played in past week

1170.9
2.0

989.02
1.64

520.73 – 4297.08
1 – 7

Other Activities    n = 71/142
     Kcal/week
     Times did in past week
     Minutes per session

379.44
2.76
30.94

370.17
1.70
18.09

11.84 – 1872.99
1 – 9
2.50 – 60

Household Activities    n = 126/142
     Kcal/week
     Times in past week
     Minutes per session

277.28
2.96
22.92

303.95
1.80
15.63

10.21 – 2462.08
1 – 9
2.50 – 60

Gardening    n = 17/142
     Kcal/week 195.43 177.35 30.62 – 580.60
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     Minutes in past week 47.14 44.58 7.50 – 150
Weight Training    n = 62/142
     Kcal/week
     Times in past week
     Minutes per session in past week

487.37
2.65
29.43

351.66
1.22
15.45

47.17 – 1973.15
1 – 6
2.50 – 60

Flights of stairs/day     N = 193 10.672 13.16 0 – 51
Total kcal/day    N = 193 300.44 277.50 0 – 1678.97
Total kcal/day log 10    n = 141 2.3665 .4062 1.26 – 3.18
Times Sweat in Past Week     n = 140 3.73 2.84 0 – 9
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Table 9.
Pearson Correlations, Means, and Standard Deviations of Predictor Variables

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13
1.  Age
2. BMI .185*
3. # of Diseases .321** .469**
4.  Knowledge .140 -.045 -.047
5.  BDI -.065 .086 .140 -.086
6.  Self-Esteem .081 -.052 -.173* .258** -.40**
7. Goals -.128 -.119 -.185* -.025 -

.193**
.190**

8.  OE: Self-
Enhan.

-.177* .054 .013 .176 .053 .023 .024

9.  OE: Social -
.202**

-.114 -.094 .006 -.072 .140 .035 .617**

10.  Self-
Efficacy

.188** -.069 -.102 .347** -
.266**

.332** .132 .239** .239**

11.  SOC .230** -.065 -.076 .176* -
.237**

.191** .036 .096 .128 .639**

12. Kcal/day log
10

-.011 -.061 -.082 .075 -.137 .174* .175* .143 .234** .531** .527**

13. SE Composite .219** -.072 -.087 .340** -
.276**

.335** .134 .222** .229** .999** .684** .548**

M
SD

24.82
10.46

22.37
3.43

.1917

.4325
4.55
.46

8.07
6.55

32.83
5.12

2.21
.98

5.79
.866

4.20
1.21

6.01
1.93

4.05
1.03

2.37
.4062

-2.3E-
03
.72

* p < .05, ** p < .01
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Table 10.
Predictors and Beta Weights of the Variables of Interest

Dependent
Variable

Significant
Predictors (p < .05)

Beta
Weights

Physical Activity Self-efficacy  .622
Self-efficacy Knowledge  .262

Self-Esteem  .190
Age  .174
BDI  .159

Goals Positive Self-Evaluative
Outcome Values

-.286

Social Outcome Values  .253
Knowledge -.206

Self-Enhancement Outcome
Expectations

Self-efficacy  .287

Age -.197
Social Outcome Expectations Self-efficacy  .275

Age -.233
Physical Outcome Values Age -.351
Social Outcome Values Age -.245

Positive Self-Evaluative
Outcome Values

Age -.263

BDI  .195
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