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Abstract

Attitudes, self-efficacy, and outcome expectations have been utilized to study
exercise behaviour. The current study examines these psychological variables over four
days in conjunction with a physiological study of fixed energy expenditure and varying
energy intake. Participants were comprised of 20 healthy, overweight women.

Results showed non-significant findings for attitudes, however overweight
women displayed positive attitudes with respect to exercise. There was a group main
effect for scheduling efficacy for the EA25 group and several day and day by group
effects for outcome expectations. For outcomes, however, post hoc tests revealed non-
significant findings. With the exception of scheduling efficacy, non-significant findings
for understanding intense exercise behaviour in overweight women were found.
However, sample size may not have allowed the statistical power to identify significant
differences. Strengths, limitations, implications both theoretical and practical and future

directions based upon the results of this study are provided.
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CHAPTER1
INTRODUCTION

Rationale for the Study

Physical activity is an important component of a healthy lifestyle, exerting
positive influences on health and longevity. Regular physical activity provides a broad
manifold of physiological and psychological benefits. Physiological benefits include
improved blood pressure, body composition, bone density, immune function, insulin
sensitivity, and lipid profiles. Therefore, physical activity is an effective adjuvant for the
treatment of hypertension, obesity, osteoporosis and depression (Dishman & Buckworth,
1996; U.S. Department of Health and Human Services, 1996). Exercise has also been
shown to reduce the incidence of colon cancer, cardiovascular disease and adult onset
diabetes which account for one third of deaths attributable to sedentary behaviour (Pate et
al, 1995; Powell & Blair, 1994; U.S. Department of Health and Human Services, 1996).
Psychological benefits accruing from an active lifestyle include reductions in anxiety,
depression, and stress and increases in vigour, clear thinking and self-concepts such as
self-esteem, self-efficacy, and self-image (Cramer, Nieman, & Lee, 1991; Gauvin,
Rejeski, & Norris, 1996: U.S. Department of Health and Human Services, 1996).
- Physical activity improves physiological and psychological status thereby reducing the
incidence of disease and improving quality of life (U.S. Department of Health and
Human Services, 1996).

Much research has been done to document the fact that being overfat poses a
serious risk to one’s health (Brodie, 1988; U.S. Department of Health and Human

Services, 1996). Excess fat has been associated with hypertension, diabetes, orthopaedic



complications such as degeneration of the weight bearing joints of the legs and vertebral
column and muscular disabilities especially of the lower back (Brodie, 1988). Because a
significant portion of the population is overfat and fairly inactive, it is important that we
find out what will lead to exercise adoption, as these people have the most to gain in
disease prevention and health promotion through even modest increases in activity levels
(King, 1994). In a Canadian Heart Health Survey of close to 20,000 people, 29% of
women in Canada were considered overweight with a body mass index (BMI) greater
than or equal to 27 (National Institute of Nutrition, 1995). Proper nutritional habits
combined with active living through a regular exercise program are ways to reduce the
risks associated with being overweight.

According to Pinto, Marcus and Clark (1996), the numerous benefits of physical
activity on morbidity and mortality for men have been well documented. Unfortunately,
the advantages for women have not been as well examined, with most research conducted
in men or mixed samples. Although, in recent years there has been more experiments
conducted with women (Cramer et al, 1991; Gauvin et al, 1996; Nies, Vollman, & Cook,
1998). Participation by women in physical activity has important implications for their
overall well being. Exercise ameliorates the incidence of heart disease in men; however,

cardiovascular disease is as prevalent in postmenopausal women as in men of the same
age (Nies et al, 1998). Also, regular physical activity may safeguard against
osteoporosis, a leading cause of disability in older women. Reducing disability may
lower the number of females who later in life live in nursing homes or residences for the
elderly instead of their own abode (Nies et al, 1998). Many women discontinue

participation in vigorous activity or sport after high school, therefore, remaining on the



average, more sedentary than their male counterparts. As a result, women constitute a
large high-risk group for degenerative, chronic diseases, related to sedentary behaviour
that can compromise one’s well being.

According to Pinto et al, these gender differences in exercise research may be the
result of the lack of experiments involving female participants or secondary to the
definition of exercise utilized by researchers and gender differences in the frequency of
moderate versus vigorous physical activity. Marcus, Pinto, Simkin, Audrain, and Taylor
(1994) also concur with Pinto et al that women as a group, have been an understudied
population. The definition and operationalization of exercise poses a difficulty in the
existing literature (Courneya & McAuley, 1994; McAuley, 1991; McAuley & Jacobson,
1991). Bouchard, Shephard, & Stephens (1994) identified the need for more research for
determining types of exercise, intensity (how hard?), duration (how long?), and frequency
(how often?) of exercise that will maximize the likelihood of its adoption and |
maintenance. However, there is no consistency in much of the physical activity research.
Various forms of physical activity were measured, whether it was vigorous (Sallis,
Hovell, & Hofstetter, 1992), moderate (McAuley, Bane, and Mihalko, 1995), an aerobic
exercise intervention (McAuley, Courneya, Rudolph, and Cox, 1994) or on predicting
strength training (Rodgers & Brawley, 1996). Some research has been conducted using
the old guidelines for exercise set forth by the American College of Sports Medicine
(ACSM) (McAuley, 1992). However these guidelines were based on exercise and fitness
benefits and not the health benefits that can be realized through moderate forms of

physical activity. Therefore, individuals who perceived themselves as incompetent to



exercise at a prescribed intensity would slowly lose interest in exercising (McAuley &
Jacobson, 1991).

Research has identified that physical activity is associated with gender, intensity,
education, age, and income. Men, younger individuals, people with higher education and
socio-economic status tend to be more active compared to women, older individuals, and
people with lower education and socio-economic status. As well, men and younger
people will engage in more vigorous forms of activity over women and older adults
(Dishman, 1994; Sallis et al, 1992).

Past evidence in the physical activity domain suggested the adoption and
maintenance of vigorous exercise as outlined by the ACSM. Because of the growing
number 6f scientific studies demonstrating decreased morbidity resulting from increased
moderate amounts of physical activity, the Centers for Disease Control and Health in
conjunction with the ACSM released the publication of Physical Activity and Health, A
Report of the Surgeon General. This document is the accumulation of all the research
conducted on physical activity and exercise in the last forty years. It emphasizes
moderate levels of physical activity to promote healthier lifestyles. Specifically, it
recommends that every aduit should accumulate 30 minutes or more of moderate
- intensity physical activity on most, preferably all days of the week (Pate et al, 1995).
This can be achieved either through one bout of physical activity or through short bouts
of activity interspersed throughout the day with an intensity corresponding to a brisk
walk. Since the original position statement in 1978, the distinction has been made
between physical activity as it relates to health versus fitness (Pollock et al, 1998). The

quantity and quality of exercise differs depending on what the goal is. The new



guidelines therefore, supplement the old guidelines, providing new options to get more of
the population active. The traditional exercise-fitness model was expanded to include a
broader physical activity-health paradigm. Significant health benefits can be obtained
when going from a sedentary, inactive lifestyle to a minimum level of physical activity.
Higher intensities or greater frequencies and durations would provide additional fitness
benefits.

Despite the potential health benefits of participation in physical activity, the
majority of women continue to be inactive or are active below optimal levels (Pinto et al,
1996). Problems of adherence to an exercise program are also widespread with studies
typically showing an attrition rate of 50% six months following program commencement
(Dishman, 1991). Barriers to physical activity in women include time constraints,
inconvenient exercise facility, the costs of exercise, family obligations, young children,
lack of knowledge, lack of role models, lack of social support, lack of physician
guidance, and chronic health problems (Nies et al, 1998; Pinto et al, 1996). Thus,
interventions need to be designed to help females overcome the obstacles preventing
them from becoming more active. With health benefits gained through moderate activity,
this has important implications for women as they are more likely to adopt this form of
 activity (Pinto et al, 1996).

The current investigation involved a long bout of exercise over three days at an
intensity that was within the current ACSM guidelines. The duration, however, was very
long. Thus, if duration and fatigue were associated with short and long term
psychological outcomes, the present protocol would reveal them. It was hoped that with

the completion of this study, the participants would feel like they had accomplished a



great achievement. This may act as a confidence booster convincing them that they may
be able to regulate their lifestyles to incorporate moderate amounts of activity into their
daily lives to meet the guidelines of the Surgeon General’s report. Applying the results
of this study to the overweight, female population with the help of fitness and health
professionals, the end product could be a better quality of life with reduced 'morbidity and
mortality and lowered medical costs. The proposed research presents an opportunity to
gather information on the psychological effects of acute exercise for an increased
understanding of overweight individuals. Although in this study the exercise is time
consuming for the purpose of understanding thyroid metabolism, exercise itself does not
have to be of such a long duration to reap health benefits. To the author’s knowiedge,
there has not been any research that has incorporated the physiological variables of
exercise influenced by EA in conjunction with the psychological impact this may have on
overweight women.

Different theoretical frameworks and constructs have been used to understand the
psychological influences on physical activity. Physical activity is a complex, dynamic
behaviour influenced by a myriad of factors both individual and environmental.
Attitudes toward exercise, self-efficacy, and outcome expectations at varying time points
may provide useful information in explaining physical activity patterns in overweight
women.

Overview of Attitudes Toward Exercise, Self-Efficacy. and Outcome Expectations

There is a growing body of literature on attitudes, self-efficacy, and outcome
expectations with regards to physical activity (Ajzen & Timko, 1986; Ducharme &

Brawley, 1995; Fontiane & Shaw, 1995; McAuley, 1992; McAuley et al, 1995;



McAuley, Courneya, & Lettunich, 1991; McAuley et al, 1994; McAuley & Jacobson,
1992; McAuley, Wraith, & Duncan, 1991; Rodgers & Brawley, 1991; Rodgers &
Brawley, 1996; Rodgers & Gauvin, 1998; Rodgers & Sullivan, in press; Wilcox &
Storandt, 1996). A total of 14 articles focusing on primarily women were reviewed and
~will be discussed in greater detail in the review of literature.

Attitude

Attitude encompasses the favourable or unfavourable predisposition toward a

specific behaviour (Fishbein & Ajzen, 1975). Attitude towards behaviour is a function of
an individual’s beliefs about the outcomes (behavioural beliefs) weighted by the
evaluations of those outcomes. Attitude can then be indirectly measured and quantified.
This is expressed in the algebraic equation A =Y. (b - €) which states that the sum of the
products of beliefs (b) regarding the behavioural outcomes and the evaluations (e) of the
outcomes will give an indirect measure of attitude (Blue, 1995). In the conceptual
framework provided by Fishbein and Ajzen (1975), when beliefs about an object are
formed, an attitude toward that object is automatically and simultaneously acquired.

Each belief links the object to some attribute and the attitude toward the object is a
function of one’s evaluations of these attributes. Triandis (1971) remarks that attitudes
 involve what people think, feel, and how they will behave toward an object. Behaviour is
determined by what people would like to do as well as by social norms, habits and by the
expected outcomes of the behaviour.

There is a strong correlation between attitudes and the behaviour in question when

they correspond with each other (Ajzen & Timko, 1986). Therefore, when measuring

physical activity, a high correspondence will be achieved when specific measures of



attitude are used. Attitudes have an affective and evaluative component (Ajzen & Timko,
1986). Evaluative attitudes relate to the advantages or disadvantages of the behaviour
and affective attitudes associated with the behaviour can be positive or negative.

To gain a better understanding of attitude and exercise, it has been incorporated
into the theory of planned behaviour (TPB). However, in this study, attitude was taken as
a construct on its own for the purpose of describing attitudes in overweight women. This
was in conjunction with examining self-efficacy and outcome expectations.

Self-Efficacy

Self-efficacy has been identified as one of the possible determinants of exercise
behaviour (Ducharme & Brawley, 1995; Fontaine & Shaw, 1995; McAuley, 1992;
McAuley et al 1995; McAuley, Courneya, et al, 1991, McAuley et al, 1994; McAuléy &
Jacobson, 1992; McAuley, Wraith, et al, 1991; Rodgers & Brawley, 1991; Rodgers &
Brawley, 1996; Rodgers & Gauvin, 1998; Rodgers & Sullivan, in press). Coming ﬁom'
social cognitive theory, it is an approach to understanding human cognition, action,
motivation and emotion that assumes people are capable of self-reflection and self-
regulation and that they actively shape their environments rather than reacting passively
to them (Maddux, 1995). According to Bandura (1997) self-efficacy beliefs play a
central role in human agency guiding peoples’ lives.

Self-efficacy theory distinguishes between self-efficacy and outcome expectations
(Godin, 1994). Outcome expectations are described in detail later. Perceived self-
efficacy refers to the convictions people have of their capabilities to organize and execute
courses of action required to produce the outcomes (Bandura, 1977; 1986; 1997). Itis

not concerned with the skills one has, but with the judgment of what one can do with



these skills under a variety of circumstances (McAuley, 1992). Therefore, different
people with similar skills, or the same person under different circumstances, may perform
poorly, adequately, or extraordinarily (Bandura, 1977). With self-efficacy theory,
attempts to increase exercise behaviour would be influenced by judgement of the
expected benefits of regular exercise and perceived ability to exercise regularly (Godin,
1994). Given appropriate skills and adequate incentives, self-efficacy is theorized to
influence the activities that individual’s choose to engage in, the effort expended on that
particular activity and the degree of persistence demonstrated when confronted with
barriers or obstacles (Bandura, 1977). People may have the skills and high self-efficacy
for executing the skills, but choose not to perform the activity because they are lacking
incentivés or the necessary equipment or resources for adequately performing the
behaviour. According to Bandura (1997), self-efficacy beliefs are not simply inert
predictors of future performance. People contribute to, rather than merely predict, their
actions. Efficacy beliefs affect thought processes, the level and persistency of
motivation, and affective states, all of which are important contributors to the types of
performances that are realized. People bring cognitive productions into being by the
intentional exercise of personal agency (Bandura, 1997).
. Dimensions of Self-Efficacy

Efficacy judgments vary on three dimensions that have important performance
implications: magnitude, strength, and generality (Bandura, 1977). Magnitude refers to
the level of difficulty of the task at hand that a person believes to be capable of
performing. It can range from simple tasks being carried out, extend to moderately

difficult or include the most tasking. Typically, magnitude is measured with a yes/no



scale and subjects are asked whether they can perform increasingly more difficult levels
of a given task (Lust, Celuch, & Showers, 1993). Strength is the conviction one has of
performing a particular behaviour, weak, or s&oﬁg. Those with a strong sense of self-
efficacy will persevere despite obstacles and therefore have a higher likelihood of
succeeding (an eleven-point confidence scale is employed to capture this dimension with
confidence ranging from 0 (no confidence) to 100 (complete confidence)). Generality
refers to the extent efficaciousness in certain domains of functioning can extend to other
similar behaviours or contexts. With generality, participants are given statements relating
to aspects of task performance (Lust et al, 1993). To assess this dimension, Lust et al
suggest utilizing a Likert-type format ranging from strongly agree to strongly disagree.
Bandura (1986) emphasized that self-efficacy is specific to a particular behaviour
and not a generalized perception of capabilities. When measuring efficacy beliefs, one
needs to consider that competence may vary across realms of activity, under different
levels of task demands within a given activity domain, and under different situational
circumstances (Bandura, 1997). With adherence to a physical activity regime, for
example, individuals judge how well they can get themselves to participate regularly
when faced with hindrances, such as when they are stressed from work, are tired, or are
depressed; in bad weather conditions; or when other commitments or more interesting
things take precedence. A thorough analysis of self-efficacy requires a detailed
assessment of the three dimensions. A confidence scale, which has been the focus of

most studies, examines the strength dimension (Lust et al, 1993; Maddux, 1995).
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Sources of Information for Self-Efficacy

Self-efficacy beliefs are constructed from four principal sources of information:
performance accomplishments, vicarious experiences, verbal persuasion, and
physiological states (Bandura, 1977). According to Bandura (1977), performance
attainments provide the most powerful source of efficacy information as it is based on
direct, personal experiences. Successes increase self-efficacy whereas failures decrease
it. With repeated successes, self-efficacy will be enhanced and the impact of occasional
failures will unlikely have much of an effect on personal efficacy (Bandura, 1977).
Bandura (1977) points out that once self-efficacy is established, it can be generalized to
other similar situations. However, performance successes do not necessarily increase
efficacy beliefs nor do performance failures necessarily lower them (Bandura, 1997).

People however, do not rely on mastery experiences as the only source of
information concerning their self-efficacy (Bandura, 1977). Vicarious experience,
although a weaker source of information, influences self-efficacy expectations when
people observe the behaviour of others similar to themselves successfully performing the
desired behaviour (Bandura, 1986). This source is more relevant when people lack
knowledge on how to perform an activity or when people are uncertain about their
capabilities because of inexperience with an activity (Bandura, 1986). The more similar
the model is to the person, the higher the personal relevance, altﬁough, seeing different
types of people master the same difficult task will also increase efficacy (Bandura, 1986).
Modeling provides not only a standard to aspire to, but also gives the observer effective

skills and strategies (Bandura, 1986).
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Verbal persuasion is used to provide faith that one possesses the capabilities
enabling goal achievement (Bandura, 1986). Evaluative feedback is provided about
ongoing behaviour. It is a less potent source of information than performance and
vicarious experience; however, it is widely used because of its ease and ready availability

(Maddux, 1995). Maddux (1995) remarks that this source of efficacy is influenced by the
expertness, trustworthiness, and attractiveness of the source.

Physiological states influence self-efficacy by the interpretation of the body’s
response to exercise. Negative responses such as sore muscles or heavy breathing could
lead to the perception of poor performance and failure, whereas positive sensations could
lead one to feel confident with the current situation (Maddux, 1995). It is therefore
important that sedentary, moderately active people understand this aversive behaviour if
it is to occur. Maddux (1995) has expanded this source of efficacy to include emotional
states as another source where positive affect will enhance performance beliefs. Bandura
(1997) suggests altering efficacy beliefs by enhancing physical status, reducing stress
levels and negative mood states, and correcting misinterpretations of bodily states.

Information that is relevant for judging personal capabilities whether conveyed
enactively, vicariously, persuasively, or physiologically is not inherently enlightening.

' According to Bandura (1997) it becomes instructive only through cognitive processing
and reflective thought. Changes in self-efficacy result from cognitive processing of the
information that performances convey with regards to capability. According to McAuley
(1992), efficacy cognitions influence duration, intensity, and the amount of exercise and
these serve as sources of information for developing future self-efficacy expectations.

One of the assumptions of self-efficacy, is that the environment, cognitions, and
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behaviour all interact with each other (Bandura, 1986). Therefore, self-efficacy beliefs
regarding one’s exercise capabilities should influence one’s exercise participation and
depending on the outcome, should increase or decrease future expectations (McAuley &
Jacobson, 1991). Efficacy cognitions are directly relevant to the particular behaviour of
concern and are subject to change as a function of environmental stimuli (McAuley,
1992; McAuley & Jacobson, 1991).

A number of factors including personal, social, situational, and temporal
circumstances affect how personal experiences are cognitively appraised (Bandura,
1986). People’s competencies are repeatedly tested; therefore, periodic reappraisals of
self-efficacy are required. Individuals with low self-efficacy are sensitive to new
information and high self-efficacy can be altered through powerful negative experiehces.
According to Bandura (1986), the relationship between self-referent thought and action is
most accurately revealed when they are measured in close temporal proximity. The |
intervening experience itself is the relevant factor, not the amount of time that has
transpired. McAuley (1992), points out that because exercise is a process and not a static
phenomenon, different variables determine different aspects of behaviour in a
continuously changing manner and this will affect the adoption or maintenance of
exercise.

Types of Self-Efficacy

With most studies, self-efficacy is rated with regards to a specific activity along
the strength and magnitude dimensions. However, Lust et al stress the importance of
item content. Maddux (1995) identifies two types of efficacy: task-efficacy and coping

efficacy. Rodgers and Sullivan (in press) add a third type of self-efficacy to this list,
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scheduling efficacy. Task efficacy is the confidence one has in performing the actual
physical activity behaviour (Maddux, 1995). For example, strength training may be very
intimidating to women if they do not know the technique of various exercises and
different methods for training. Therefore, if evaluating task efficacy in women on
strength training, skills could be provided to increase this type of efficacy.
Coping efficacy refers to the confidence one has in performing the physical activity
behaviour when challenging conditions arise (Rodgers & Sullivan, in press). Bad
weather, busy schedule, family emergencies can all prevent someone from engaging in
physical activity. As identified earlier by Nies et al (1998) and Pinto et al (1996), time
and other obligations were barriers to physical activity. Therefore, the first thing to be
dropped from one’s life when things get hectic, is physical activity. If coping strategies
can be realized, these challenges may be overcome and coping efficacy thereby
increased. Coping efficacy according to Maddux (1995) is the ability to prevent, manage
or control the aversive consequences of a behaviour. Barrier efficacy was a type of
efficacy incorporated into several studies (McAuley, 1992; McAuley & Jacobson, 1991).
This is similar to coping efficacy whereby participants’ were asked to rate their
confidence to exercise regularly under various circumstances such as the ability to
continue if the exercise progress was too slow or if it conflicted with their work schedule.
The third type of efficacy, scheduling efficacy, is the confidence one has to
schedule physical activity into the daily routine (Rodgers & Sullivan, in press). To make
physical activity a lifestyle, physical activity needs to be performed on a regular basis.
According to Rodgers and Sullivan, scheduling may therefore be an important target for

intervention if regular physical activity is the goal. All types of efficacy need to be
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examined so that interventions can be designed to accommodate different groups of
people and the type of efficacy that is low for this group.
Outcome Expectations

The influence of self-efficacy is only observed when adequate incentives for the
behaviour are present (Rodgers & Brawley, 1996; Rodgers & Gauvin, 1998). These
incentives are associated with the outcomes expected from participating in a particular
behaviour. Self-efficacy theory, therefore, provides the framework for examining the
self-efficacy-outcome-expectation behaviour relationship (Rodgers & Brawley, 1996).
Outcome expectancy is defined as a person’s estimate that participation in a given
behaviour will produce a certain outcome (Bandura, 1977). An outcome is a
consequence of the activity, not the activity itself. For example, when people try to lose
weight, they do so for the resulting physical, social, and self-evaluative benefits not just
for the sake of losing weight (Rodgers & Brawley, 1996).

Outcome expectation is the product of outcome value and outcome likelihood.
Outcome value, was a modification by Maddux, Norton, and Stoltenberg (1986) to the
self-efficacy model. It represents the value or importance of the outcome in question to
the participant regardless of its likelihood (Rodgers & Brawley, 1991). Outcome
" likelihood refers to the likelihood of a particular outcome resulting with the completion
of a particular behaviour (Rodgers & Gauvin, 1998).

Outcome expectations have also been divided into proximal and distal outcomes
(Rodgers & Brawley, 1991) or primary and secondary outcomes (Rodgers and Brawley,
1996). Both sets of outcomes are conceptually the same. Proximal or primary outcomes

are those that immediately result from participation in physical activity, for example,

15



increased strength or muscle tone. Distal or secondary outcomes were defined as those
outcomes expected as a result of achieving the proximal outcomes, for example,
increased confidence as a result of being stronger and more toned (Rodgers & Brawley,
1991)

Self-efficacy and outcome expectations are differentiated from each pther, asit
can be believed that a particular course of action can lead to particular outcomes, but the
behaviour is not carried out because competence in executing the necessary actions is
doubted. Both are conceptually distinct and when measured and defined carefully are
important predictors of intentions and behaviour (Maddux, 1995). According to Bandura
(1997), increases in self-efficacy and positive expectations promote adherence to healthy
behaviour.

Attitude, self-efficacy, and outcome expectations, based on expectancy-value
principle have a positive relationship to behavioural intentions. Therefore, the more
positive the attitude, the higher the efficacy and the more favourable the outcomes, the
stronger the intention to perform the behaviour under consideration.

Statement of the Problem

The purpose of this study was to investigate the utility of attitudes toward
exercise, self-efficacy, and outcome expectations in 2 homogenous sample of overweight
women. In particular, the usefulness of these variables in conjunction with a
physiological study involving acute, exercise bouts of long duration and controlled
energy availability (EA) was studied. The reasons for this were threefold. First of all, as
pointed out earlier, women are an understudied population, therefore, a study conducted

on women would add to the current research on women and exercise. Secondly, most
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studies on these psychological constructs involve filling out questionnaires either on their
own or as part of an exercise intervention to gain knowledge regarding thought processes
(Ajzen & Timko, 1986; Ducharme & Brawley, 1995; Fontaine & Shaw, 1995; McAuley
et al, 1994; Rodgers & Brawley, 1996). However, this study involved an intense exercise
protocol where physiological variables of energy expenditure and energy intake were
strictly controlled. The aforementioned psychological constructs provided an adjunct to
this physiological investigation. Lastly, limited research has been conducted that
differentiates self-efficacy into three types (Rodgers & Sullivan, in press). Therefore,
this study will further enhance this area of investigation in the self-efficacy literature.
The Present Study

This investigation was in conjunction with another study looking at the
relationship between energy availability and thyroid metabolism to understand the
dynamics between energy intake and physical activity. Participants were randomly
assigned into one of four experimental conditions: a) 11 kcal’/kg FFM/day, b) 19 kcal/kg
FFM/day, c) 25 kcal/kg FFM/day, and d) 40 kcal/kg FFM/day. Exercise expenditure was
set at 25 kcal’kg FFM/day at a workload of 80-90% ventilatory threshold (VT). The
exercise consisted of cycling on a stationary Monarch bike for a duration of 2.5 to 4
- ‘hours each of the 3 days depending on each participant’s fitness level as determined
through a fitness test to volitional fatigue and fat free mass (FFM) as determined through
hydrostatic weighing. The intensity and duration was adjusted from previous research in
sedentary, normal weight women (Loucks & Callister, 1993; Loucks & Heath, 1994). In
these studies, a 30 kcal’kg FFM/day energy expenditure was utilized for four days at an

intensity of 90% VT.
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Because the study was in an overweight population, several problems were
anticipated. Comfort was considered to be a major determinant of adhering to this study.
With such a long exercise bout, taking place over a three day period, the intensity and
overall duration were lowered because of the increased body fat in this sample. Sitting
on a stationary cycle ergometer for such a lengthy time period can be an extremely
difficult feat for any individual and extra fat mass can contribute to discomfort. As well,
Loucks and Callister (1993) found T; levels to be significantly reduced in all the deficient
groups within two days; therefore, three days was considered a sufficient duration to
determine thyroid levels, instead of the four days used in their study.

With this study consisting of an extended duration to monitor thyroid metabolism,
physiological changes were anticipated especially for the lower EA groups. This was
measured through daily blood samples while the body responded to the controlled
exercise and diet protocol. Exercise has stimulus properties, which will lead to subjectiv;e
interpretations of the physiological symptoms during and following exercise (McAuley &
Courneya, 1994). The physiological interpretations therefore provided an opportunity for
the observation of psychological variables. Looking at the physiological components of
this long exercise session with varying energy intakes in overweight women, it would be
- interesting to see how this would affect their attitudes, self-efficacy, and outcome
expectations.

Hypotheses

The following hypotheses were investigated:

1) As a result of the duration and intensity of the acute exercise bouts, it was

hypothesized that evaluative attitudes would not change; affective attitudes would
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decrease; self-efficacy would increase over the three days; and some items for outcome
expectations would increase while others would decrease. In particular, it was
hypothesized that outcome desirability (OD) would decrease over the four days they were
measured for item one, “get sweaty”; item two, “increase your heart rate”; item three
“increase your breathing/breathe harder”; item five “feel exhausted”; item 8, “feel more
tired and worn out”; item 15, “feel stiff/sore body”; and item 18, “be more tired”. It was
hypothesized that outcome likelihood (OL) would decrease for item five, “feel exhausted;
item six, “feel satisfied”; and item 7, “feel more alert/awake”. It was hypothesized that
OL would increase by day 6 for item 8, “feel more tired and worn out”; item 15, “feel
stiff/sore body; item 16, “feel better about yourself/more confident”; and item 18, “be
more tired”.

2) Attitudes, self-efficacy, and outcome expectations would be different between
participants, with participants in the highest energy availability (EA) group having higher
scores by day 6 for attitudes, self-efficacy, and outcome expectations, followed by linear

decreases in the remaining three EA groups.
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tional Definition of Terms

1. Exercise:

Throughout this study, exercise and physical activity are used synonymously.
These terms refer to “physical activity that is planned, structured, repetitive, and
purposive in the sense that improvement or maintenance of one or more components of
physical fitness is the objective” (Caspersen Powell, Christensen, 1985, p. 128).
2. Energy Availability:

Energy availability is the difference between energy intake and energy expended
with physical activity (Loucks & Callister, 1993).
3. Fat Free Mass:

Fat free mass is the weight of all tissues in the body excluding fat. It is composed
of water, protein, and bone mineral (Heyward & Stolarczyk, 1996).
4. Fat Mass:

This is defined as all extractable lipids from adipose tissue and other tissues in the

body (Heyward & Stolarczyk, 1996).
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CHAPTER 2
REVIEW OF LITERATURE

An extensive review of literature was conducted with the keywords: attitudes,
self-efficacy, outcome expectations, exercise, and women. In the articles reviewed,
exercise behaviour was the outcome measured. However, explaining exerci.se inall its
complexity is a difficult task (Theodorakis, 1994). The variables used to predict this
outcome were the constructs previously described: attitudes, self-efficacy, and outcome
expectations, although, not all the articles utilized all three constructs together. Some
studies used additional variables to enhance the understanding of exercise behaviour. In
total, fourteen empirical studies were reviewed because of their relevance to the current
study (Ajzen & Timko, 1986; Ducharme & Brawley, 1995; Fontaine & Shaw, 1995;
McAuley, 1992; Mcauley et al, 1995; McAuley, Courneya, et al 1991; McAuley,
Courneya, et al, 1994; McAuley & Jacobson, 1992; McAuley et al, 1991; Rodgers &
Brawley, 1991; Rodgers & Brawley, 1996; Rodgers & Gauvin, 1998; Rodgers &
Sullivan, in press; Wilcox & Storandt, 1996).

Relevant Literature on Attitudes Toward Exercise

Much of the research on exercise and attitudes utilizes the TPB, where attitude is
" one of five constructs incorporated into this theory (Courneya & McAuley, 1994; Horne,
1994; Kerner & Grossman, 1998; Theodorakis, 1994; Wankel, Mummery, Stephens, &
Craig, 1994). Limited empirical investigations involving only attitudes have been
conducted in the exercise domain, hénce a literature review found only two articles of

relevance to the current investigation.
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Ajzen and Timko (1986) looked at the relationship between health attitudes and
behaviour using the principle of correspondence and applying it to the health locus of
control, perceived behavioural control and the health belief model constructs. The
principle of correspondence according to these investigators implies that specific health

_behaviours correlate only with specific attitudes toward those behaviours. Cross
sectional in design a questionnaire was filled out one time only. The scales in the
questionnaire contained questions representing both specific and broad attitudes,
questions associated with the health belief model and the health locus of control scale.
Their results found women to be more favourably inclined toward performing health
related practices than their male counterparts, but in terms of relations between attitude,
perceived control, intention, and behaviour, no difference between gender was found.

Also, none of the global beliefs and attitudes was found to predict specific health
behaviour with any degree of accuracy. However, correlations between specific attitudes
and the corresponding behaviour were high as well as the degree of perceived
behavioural control. Finally, results found health behaviour was predicted with greater
accuracy from an affective than from an evaluative measure of attitude. Ajzen and
Timko therefore concluded that according to the principle of correspondence, it was more

appropriate to assess beliefs regarding control over specific heaith related behaviours as
global attitudes tended to lack correspondence with any specific health behaviour while
specific attitudes and perceived behavioural control (PBC) correlated highly with respect
to the corresponding behaviour.

Wilcox and Storandt (1996) also examined attitudes in conjunction with self-

motivation and self-efficacy. They examined the differences between female exercisers
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and non-exercisers of varying ages on three psychological variables that are commonly
studied correlates of exercise behaviour: self-efficacy, self-motivation, and attitudes
toward exercise. Self-efficacy examined participants’ confidence in increasingly difficult
levels of exercise (walking, jogging, lifting heavy objects, climbing stairs, sit-ups).
Attitudes in this study were based on the attitude component of the theory of reasoned
action. Through random digit telephone dialing, 121 women stratified by age from ages
20 to 85 and exercise status (exercisers or non-exercisers) were selected. Results for self-
motivation found age to be non-significant, however those that were identified as
exercisers displayed higher self-motivation than the non-exercisers. With regard to self-
efficacy, age was negatively related and accounted for a greater proportion of the
variance than exercise status, with exercisers reporting greater self-efficacy. For the
construct of attitudes, younger participants and those that exercised had more positive
attitudes. In conclusion, Wilcox and Storandt suggest that their results have important
implications in designing interventions for older women. The first steps of an
intervention would be to change the attitude of exercise being unpleasant, stress the
benefits of physical activity, and increasing self-efficacy through verbal persuasion and
vicarious experiences.
- Relevant Literature on Self-Efficacy and Exercise

A prospective study conducted by Ducharme and Brawley (1995) examined
whether two types of efficacy, barrier/coping and scheduling, predicted behavioural
intention and actual attendance rates over time; whether past behaviour predicted future
behaviour as individuals gained more experience; and whether any changes occurred over

time in social-cognitive variables as a function of experience. This investigation, unlike
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the others reviewed, involved a more unstructured, less regimented and more personally
controllable form of exercise, that is, the self-selected forms of activities engaged in by
females in the initial stages of exercise at a very large women’s health club. Ducharme
and Brawley note that in contrast to structured exercise programs, time, duration and
intensity in this setting would have to be self-regulated. The questionnaires on self-
efficacy with behavioural intention incorporated were filled out at weeks one (to predict
behavioural intention and attendance from weeks 1 through 8) and nine (to predict
behavioural intention and attendance from weeks 9 through 16). Also, the dependent
variable, exercise frequency was monitored by recording attendance each time a
participant came in.

The results showed attrition rates to be consistent with the literature with close to
50% dropping out of the study. Also, exercise was two thirds to one half of the
recommended three times a week suggested by the authors for cardiovascular benefits.
Mean attendance and scheduling efficacy decreased over the 16-week study. Past
attendance (weeks 1 through 8) significantly contributed to the prediction of attendance
through weeks 9 to16, but scheduling efficacy still explained 16% of the variance. At
week 9, scheduling efficacy was the key predictor of attendance, whereas barrier efficacy
. did not independently and significantly contribute to the prediction of attendance. Both
forms of efficacy predicted behavioural intention at weeks 1 and 9, but at week 9,
scheduling explained more of the variance, doubling its contribution. Intention, itself
was found to be a significant and independent predictor of behaviour. With mastery

experiences, exercise initiates recogunized the difficulty of planning and scheduling
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regular exercise sessions. Results suggested that, what regular attendance participants
thought they could regularly carry out was less frequent than originally intended.

This study supported self-efficacy. For people who chose to exercise, high self-
efficacy in their ability to overcome barriers to exercise and to fit exercise into their
weekly schedule was displayed. As well, efficacy cognitions predicted intention, which
in turn predicted exercise behaviour. In conclusion, barrier/coping and scheduling
efficacy were found to be important in motivating adherence. With the greater
contribution of scheduling efficacy to attendance later in a program, the authors
suggested that if regular physical activity is the goal, scheduling efficacy should be
targeted for intervention purposes.

Research conducted by Fontaine and Shaw (1995) studied the effects of self-
efficacy and dispositional optimism on exercise adherence. Cross-sectional in design, a
questionnaire was filled out prior to the participation in fitness classes. Self-efficacy in
this study examined the extent participants expected to attend at least one class a week
each week over the course of 8 weeks. With frequency monitored through attendance, an
average of 6.5 sessions were attended over the 8-week duration with 50% of the
participants adhering to the study. Results found those who adhered with the exercise
‘ program scored significantly higher on self-efficacy compared to those that dropped out.
However, there was no difference between the two groups on optimism. Therefore,
support for previous research was founded with self-efficacy being an important
determinant of certain forms of exercise behaviour. However, optimism-pessimism was

not associated with whether one adheres to a program.
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In a community sample of sedentary, middle-aged adults, McAuley, Courneya, et
al (1991) investigated the effects of acute and long-term exercise on self-efficacy.
Specifically, they wanted to see if successful mastery experiences would increase self-
efficacy for acute and chronic exercise; determine if there were gender differences with
self-efficacy; and examine the relationship between self-efficacy and physio_logical
responses following a 20-week exercise program. Self-efficacy, in this study, looked at
confidence in one’s capabilities with respect to sit-ups, biking, and walking/jogging.
Questionnaires were filled in at baseline and at twenty weeks following graded exercise
testing. For the duration of the study, 51.7% of the participants adhered 2-3 times a week
and 65% completed both the pre-and post-testing. Significant main effects were found
for the physiological responses, as well as on self-efficacy. Both men and women
demonstrated a significant increase in self-efficacy following acute and chronic exercise.
Females initially had lower perceptions of their physical capabilities than men, however,
they continued to demonstrate a linear increase in their efficacy from beginning to the
end of the program, equalling or surpassing that of their male counterparts. Biking
efficacy decreased in the male sample whereas it linearly increased from beginning to
end for females. With regards to self-efficacy and physiological responses, a few
significant correlations suggested a relationship between aspects of exercise efficacy and
abdominal strength and aerobic capacity, but results were attenuated when considered
within males and females. From their research, McAuley, Courneya, et al (1991) found
support for past mastery experiences amplifying future self-efficacy cognitions

suggesting acute bouts of exercise have a significant impact on cognitions.
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Within a social cognitive framework, self-efficacy along with perceptions of
success, and intrinsic motivation were examined in a cross-sectional study by McAuley,
Wraith, et al (1991). The purpose of the study was to test Bandura’s (1986) hypothesis
that differing levels on self-efficacy would have differential effects on intrinsic
motivation. As well, a second purpose was to determine the degree to which perceptions
of success (a self-evaluative mechanism) and self-efficacy were related to intrinsic
motivation for aerobic exercise. Participants from the study were drawn from three levels
of aerobic exercise classes: beginner, intermediate, and advance. This investigation
found beginners to have lower self-efficacy than intermediate participants who had lower
self-efficacy than advanced participants. However, beginners and intermediates did not
differ significantly from each other whereas advanced differed significantly from the
other two. Highly efficacious individuals exhibited greater intrinsic motivation, however
the three ability groups did not differ significantly along the dimensions of intrinsic
motivation. Self-efficacy and perceived success were both significant predictors of
overall intrinsic motivation, however perceived success accounted for more of the
variance and self-efficacy appeared to be serving more of an augmenting function.
McAuley et al concluded that their findings provided moderate support for Bandura’s
‘ >postulations. They therefore suggested that perceptions of success and self-efficacy
might be connected to the development of intrinsic motivation for aerobic activity.

Research conducted by McAuley (1992) examined the role of general and specific
self-efficacy in the process of adopting and maintaining exercise behaviour with exercise
behaviour assessed in terms of both frequency and intensity (rate of perceived exertion

(RPE) and target heart rate (THR)) over a five-month period. General self-efficacy
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looked at participants’ perceptions of their physical self-confidence whereas specific self-
efficacy examined participants’ perceived capabilities to overcome barriers to exercise.
General self-efficacy was proposed to have an effect on exercise only during the initial
stages (first 12 weeks) of exercise adoption. Specific self-efficacy, on the other hand,
was proposed to have direct and indirect effects on exercise frequency. Therefore, self-
efficacy cognitions would influence frequency at week 12 and cognitions at week 12
would influence attendance between weeks 12 and 20.

Sedentary volunteers registered in a community walking program with
participants assigned to one of four exercise classes. Measurements of self-efficacy
occurred at week three and week twelve whereas physiological measurements of body
composition and aerobic capacity were done prior to beginning the program. The
physiological measurements were hypothesized to act as sources of information from
which general self-efficacy would be determined.

Consistent with other studies, 51.7% of the sample attended two or more sessions
per week over the five months. Self-efficacy was shown to predict adoption, but past
behaviour proved to be the strongest predictor of subsequent participation and
maintenance. General and specific self-efficacy predicted frequency and intensity of
exercise, however, each had different roles. With regards to frequency, both efficacies
had their effect on mid-program and end-of-program exercise, but specific self-efficacy
predicted attendance at three months whereas past behaviour predicted attendance at five
months. With regards to intensity, in particular, RPE, general self-efficacy was the
predictor at three months while specific self-efficacy was the predictor at five months.

The strongest predictor of exercise intensity at program end was intensity at three
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months. Percent body fat was the only physiological variable significantly correlated
with self-efficacy. This had a direct effect on general beliefs about physical capabilities
with leaner individuals attending more classes. This study concurred with Bandura’s
theoretical postulations of self-efficacy playing more of an important role when exercise
becomes more difficult, in the adoption phase. This is the phase where exercise was
deemed to be more tiring, painful, inconvenient and stressful to the system. McAuley
therefore suggested facilitating self-efficacy through the interpretation of physiological
and perceptual feedback. He also emphasized the need for longitudinal designs with
multiple measurement points as different variables would have different effects on
exercise at different stages of the exercise process.

Ih a cross-sectional study by McAuley and Jacobson (1991), the relationships
among exercise behaviour and instructor influence, self-efficacy cognitions, self-
motivation, and body composition (body weight, % body fat) in a university sample of 58
sedentary women were examined. Participants volunteered to participate in an eight-
week aerobic exercise program with pre- and post-program questionnaires completed as
well as a follow-up assessment three months after program completion. Also aerobic
exercise outside of the program setting was recorded to determine overall exercise
participation. Participants were therefore classified into either good or poor program
attenders as well as good or poor overall participants at exercise done in and out of the
program setting.

Results found the mean attendance rate to be 10.73 sessions out of a total of 16
sessions. There was a significant, but moderate main effect for body weight when

comparing those individuals who participated more in the program to those who poorly
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attended. Good attenders were found to be lighter in weight. As well, they lost weight
over the duration of the program. On the other hand, poor attenders were heavier and
gained a small amount of weight over the program duration. However, when looking at
overall exercise participation, no difference was found for body weight. These
investigators suggested that heavier individuals may choose or prefer to exercise on their
own rather than attend a fitness class.

Efficacy for overcoming commitment barriers was more strongly related to
attendance with good program attenders and overall exercise participants more
efficacious than their poor program attender and low overall exercise counterparts. Good
and poor program attenders differed significantly on their perceptions of the program and
their involvement in the program with good attenders being more positive, more
successful, and achieving their exercise goals. Self-motivation was non-significant in
this study. Lastly, instructor influence contributed a significant proportion of the
variance in program attendance. McAuley and Jacobson suggested that strategies such as
goal setting and keeping fitness logs could enhance mastery experiences and performance
information, which would in turn enhance self-efficacy.

McAuley et al (1994) wanted to determine the utility of an efficacy-based
information intervention in sedentary middle-aged adults over a five-month time frame.
Participants were randomly assigned, into either an exercise plus intervention or an
exercise plus attention control group with the intervention beginning at week three of the
program. The focus of the intervention was information provided on the four sources of
self-efficacy. Measures of exercise behaviour (frequency, duration, and distance) and

adherence self-efficacy assessed the effects of the intervention on adherence. Adherence

30



self-efficacy, belief in one’s capability to continue to exercise on a regular basis at a
prescribed frequency, intensity, and duration, was measured at the beginning of the
program and at the end of each month.

As a total group, participants attended 61% of all possible classes with the
treatment group attending 67% compared to 55% by the control group. Thgrefore,
adherence patterns were slightly higher than the typically reported 50%. The study found
a significant treatment effect with participants in the intervention group exercising more
frequently, for a longer duration, and walking greater distances over the course of the
program. Self-efficacy was found to be a significant predictor of exercise behaviour in
the early and middle stages of the exercise program but not during the last month. Gender
predicted only initial self-efficacy at month one with males having higher efficacy
expectations and thereafter gender was non-significant. Support for McAuley (1992) was
found with self-efficacy important in the adoption stages of exercise and past experience
predicting future behaviour. Despite the link between self-efficacy and exercise
participation and the treatment effect of the intervention, the effect of the treatment on
adherence was direct rather than through self-efficacy as hypothesized. In interpreting
these results, the authors commented that the intervention may have influenced other
determinants of exercise behaviour. The intervention, although on the sources of self-
efficacy, may have had the effect of changing attitudes toward exercise, increasing social
support or acting as a behaviour modifier. Also, the frequency of self-efficacy
measurements, that is the temporal sequencing, may not have been sensitive enough to
capture the effects of the intervention. McAuely et al (1994) suggested future research to

investigate the intervention effect on self-efficacy and behaviour.

31



In a telephone survey, Rodgers and Sullivan (in press) wanted to demonstrate the
differing ability of the specific types of self-efficacy to discriminate among groups with
varying levels of exercise involvement. Two small pilot phone surveys were conducted
prior to the main study to determine clarity and understanding of the questions. For the

_main study, random digit dialing was carried out to obtain equal representation in five
stages of physical activity involvement and to ensure all participants were over 18 years
old. These authors identified the need for consistency in the definition and
operationalization of self-efficacy as well as differing assessments of the three
dimensions of self-efficacy. It was hypothesized that non-exercisers and exercisers
would be distinguished by coping and scheduling efficacy but not by task efficacy.

A main effect was found for frequency of exercise and the different types of self-
efficacy. A multivariate difference between the groups was found for task efficacy,
which was unexpected as well as for coping and scheduling efficacy. However, coping
and scheduling efficacy accounted for three times the variance than task efficacy. They
therefore were considered better discriminators of the exercise categories. There were
also no clear between group differences for task efficacy identified providing some
support for the investigators’ hypothesis. Exercisers had high task, coping, and

- scheduling efficacy whereas non-exercisers had high task, low coping, and low
scheduling efficacy. According to Rodgers and Sullivan, knowing how to do the exercise
was not a barrier to exercise, but rather decreased ability to schedule and overcome other
obstacles associated with exercise adherence. In particular, lack of time was identified as

a key barrier between groups from a discriminant function analysis. The authors
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suggested changing the focus in research from what motivates physical activity to what
hinders it with interventions targeting scheduling efficacy and related skills.
Relevant Literature on Outcome Expectations

An investigation conducted by McAuley et al (1995) examined self-efficacy,
outcome expectations and physique anxiety in sedentary, middle-aged adults. The
purpose of their study was twofold: to replicate the findings of McAuley, Courneya, et al
(1991) by examining the effects of acute and chronic exercise on self-efficacy and
secondly, to determine if initial outcome expectations and changes in self-efficacy
contributed to changes in physique anxiety. Three measures of self-efficacy were
employed with two focused on different types of exercise (biking and walking/jogging)
and the third on general physical capabilities (strength, speed, and muscle tone). |
Outcome expectations examined certain fitness and health outcomes that would accrue
from participation in the program. Like McAuley, Courneya, et al, participants
underwent a 20-week program comprised of walking for one hour, three times a week
with physiological testing taking place prior to the program and upon program
completion.

Attendance was monitored daily and overall, 67% adhered to the program, while
84% participated in pre- and post-testing. Both acute and longitudinal exercise
participation resulted in significant increases in self-efficacy, however there was a more
dramatic increase with chronic exercise participation. A reduction in negative body
image was a function of both psychological and physiological influences with higher self-
efficacy, positive expectations, and decreased body composition and circumferences

decreasing physique anxiety. Males in general were more efficacious than females at
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each measurement point, however none of these differences were significant. The only
consistent differences between men and women existed at the univariate level for biking.
Therefore, this study supported McAuley, Courneya et al’s 1991 research with acute and
longitudinal exercise participation acting as important sources of information impacting
both general and specific self-efficacy and the role social cognitive variables played in
self-presentational outcomes. However, no support for the gender differences was found.

Rodgers and Brawley (1991) researched the role of outcome expectancies in
participation motivation and a method of analysis. They conducted two studies with
pilots done prior to both to develop the questionnaires. In the first study, the primary
question was whether or not outcome likelihood and outcome value were
psycho:hetrically useful relative to importance, another measure typically used in the
participation motivation literature. Participants were 195 undergraduates enrolled in a
kinesiology course.

In study two, gender and activity were controlled to examine outcome
expectations of females engaged in a specific activity, strength training. Outcome
expectations were divided into proximal and distal outcomes. It was argued that
proximal outcomes would receive higher ratings than distal outcomes. As in study one,

. the purpose of study two was to illustrate the benefit of including both outcome
likelihood and value for a measure of outcome expectancy. The results of the two
exploratory studies provided support for outcome expectations in describing motives.
From study two, proximal and distal outcomes were differentiated, that is, they did not
have the same potential motivational role. Distal outcomes were found to be not as

highly valued as proximal outcomes, supporting the investigators’ earlier arguments.
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Rodgers and Brawley therefore suggested taking into account participants’ perceptions of
why they exercised and whether the measures used can answer this question.

Rodgers and Brawley (1996) examined the use of self-efficacy and incentives in
predicting behavioural intention to continue exercising among 52 initiate weight lifters.
They also wanted to consider the proposed relationship at more time points than previous
exercise studies. It was therefore hypothesized that incentives would predict behavioural
intention just before initiating the new behaviour while self-efficacy would be the
dominant predictor after gaining experience with the activity. Self-efficacy was
concerned with efficacy for both weights training skills and attendance at the weekly
training sessions.

The investigators found incentives to play a role in the prediction of behavioural
intention independent of self-efficacy. Primary incentives expected of post-clinic
participation independently predicted the variability in pre- and post-clinic future
intentions beyond the variability predicted by self-efficacy. Intention was found to
decrease for all participants. Incentives and self-efficacy discriminated between
individuals extreme in the strength of their intention at pre- and post-clinic. Although,
low intention individuals could be confident in their ability to carry out the necessary
actions, but just did not perceive any merit from doing so. Support was therefore found
for the impact of incentives and the joint influence of outcome expectations and self-
efficacy on physical activity. This in turn influenced future intentions of those initiating
and adopting exercise.

In a cross-sectional study by Rodgers and Gauvin (1998), 86 women volunteered

from local fitness clubs. An incentives approach was employed, which included outcome
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value and outcome likelihood along with self-efficacy in the prediction of behavioural
intention and behaviour. The purpose of the investigation was to examine whether
persons exercising two times a week or less or three times a week or more with intentions
to maintain current activity level formed a homogenous group in terms of motivational
features. Utilizing stage theory, the 86 women chosen were conceptualized as being in
the maintenance stage with 32 being moderately active and 54 highly active.

The investigators found self-efficacy discriminated highly active women from
moderately active women: Self-efficacy for highly active was maintained whereas it
decreased for those who were moderately active. Highly active women also reported
higher incentives for mental health and stress reduction. However, there were similarities
with other incentives such as fitness, appearance, and health. Rodgers and Gauvin found
the stages of change theory to be useful in describing the motivational features of
individuals who exercised at a higher frequency in the process of adoption and
maintenance of exercise. In conclusion, the investigators noted the importance of
specifying the behavioural criterion of two versus three times per week as these groups
were differentiated from each other in their investigation, therefore, the operationalization
of the stages of change needs to be further discussed.

' Discussion of the Literature

Each study, although on physical activity, differed significantly in terms of the
population studied, the setting the research was conducted, and what was measured. The
population consisted of adults, both men and women, with an emphasis on women in all
studies and some studies were comprised only of women (McAuley & Jacobson, 1991;

Rodgers & Gauvin, 1998; Wilcox & Storandt, 1996;). Participant characteristics ranged
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from university students, faculty staff, university employees to volunteers in the
community. The smallest sample size consisted of 52 people and the largest of 265
people with ages ranging from 18, the youngest participant, to 64, the oldest participant.
(See table 1 for participant characteristics).

Research included 10 cross-sectional studies and four longitudinal. The
longitudinal studies were quite short, all being 20 weeks in duration (McAuley, 1992;
McAuley, Courneya et al, 1991; McAuley et al, 1994; McAuley et al, 1995). Measures
were all in the form of questionnaires, although frequency through attendance was
monitored in several studies and physiological measures were obtained by some of the
investigations. In all the articles exercise behaviour was the outcome measured with the
exception of Ajzen and Timko who examined health behaviour. Three studies conducted
pilot studies to increase content validity. (See table 2 for key findings of the reviewed
studies).

Exercise is a complex behaviour involving many variables. The variables used to
predict this outcome were the constructs of attitudes, self-efficacy, and outcome
expectations, although not all three constructs were investigated together. Some studies
utilized additional social cognitive variables to enhance the understanding of exercise
adherence: optimism, behavioural intention, physique anxiety, self-motivation, and
perceptions of success. Physiological measurements (such as body composition,
cardiorespiratory function, abdominal strength, and cholesterol) and their influence on the
psychological constructs were included in a few investigations (McAuley, 1992;

McAuley et al, 1995; McAuley, Courneya, et al, 1991; McAuley & Jacobson, 1991).
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Instructor influence was another independent variable incorporated into the study by
McAuley and Jacobson (1991).

With regards to self-efficacy, the studies employing this construct all had
considerable variance in how self-efficacy was defined and operationalized.
Barrier/coping self-efficacy was examined by McAuley and Jacobson (1991) as well as
by McAuley (1992) who also examined general/task self-efficacy. Both barrier/coping
and scheduling self-efficacy were used by Ducharme and Brawley (1995). Aerobic self-
efficacy with regards to the extent a participant expected to attend at least one class per
week for eight out of eight weeks, seven out of eight weeks, six out of eight weeks, five
out of eight weeks, or four out of eight weeks was measured by Fontaine and Shaw
(1995). Self-efficacy for specific exercises such as biking, walking/jogging and genéral
physical capabilities was looked at by McAuley et al (1995) and by McAuley, Courneya,
et al (1991). Adherence efficacy was studied by McAuley et al (1994) as well as by |
Rodgers and Gauvin (1998). Efficacy based on specific intensity, duration and frequency
was measured by McAuley, Wraith, et al (1991). Self-efficacy in the study by Rodgers
and Brawley (1996) was measured by questions rating confidence with regards to weight
training and attendance at a weekly training session. In Wilcox and Storandt’s 1996
investigation, self-efficacy rated confidence for increasingly difficult levels of exercise.
With the inconsistencies in the self-efficacy-exercise research, Rodgers and Sullivan (in
press) differentiated three types of self-efficacy: task, coping, and scheduling.

Only a few studies examined outcome expectations and self-efficacy together
(McAuley et al, 1995; Rodgers & Brawley, 1996; Rodgers & Gauvin, 1998). As noted

earlier by Bandura (1977), adequate skills and incentives influence participation.
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Therefore, self-efficacy theory provides the framework for the examination of the self-
efficacy-outcome expectancy behaviour relationship, yet only a few studies included
outcome expectations in their operationalization of self-efficacy theory.

Attendance was the dependent variable measured in some of the studies with
measurements occurring in the university fitness classes for several studies and in the
community setting at fitness facilities for several studies. The highest attendance rate
was 2-3x per week (McAuley, 1992; McAuley, Courneya, et al, 1991). Fontaine and
Shaw (1995) found participants attended the step class only 6.5 times over eight weeks,
not even once a week. McAuley and Jacobson (1992) found participants attended 10.73
sessions out of a possible 16 sessions on average. No action was really obtained by
Fontainé and Shaw’s study with exercise not even occurring an average of once a week.
As well, very minimal physical activity was undertaken in McAuley and Jacobson’s
study with exercise occurring just over once a week. Neither of these studies had enough
physical activity to provide fitness or health benefits. Attrition patterns were consistent
in the investigations reviewed: an average of 50% dropping out. Although McAuley et al
(1995) and the treatment group in McAuley et al’s 1994 study had a 67% adherence rate.

The behaviour measured for each sample was under the umbrella term of physical
. activity or exercise with different types of exercise being examined: walking/jogging,
step aerobics, low impact aerobic exercise, aerobic dance, and weight training. While the
exercise was structured in most studies, no real guidelines were used. A lot of variation
occurred between studies. Some studies monitored frequency through attendance while

the study by McAuley et al (1994) also looked at distance and duration. Frequency,
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intensity and duration were examined by McAuley (1992) and by McAuley, Wraith, et al
(1991). However, McAuley’s study was based on the 1978 ACSM guidelines.

In general, from the studies reviewed, attitudes, self-efficacy, and outcome
expectations were supported. Specifically, with regards to attitudes, Azjen & Timko
(1986) found attitudes with respect to specific health behaviours correlated highly with
the corresponding behaviour. These authors found that health behaviour was predicted
with greater accuracy from an affective than from an evaluative measure of attitude.
Wilcox and Storandt (1996) found younger women to have more positive attitudes over
older women and exercisers to be more positive than non-exercisers.

Self-efficacy is always a robust theory, however various findings resulted.
Ducharme & Brawley (1995) found self-efficacy decreased over their 16-week
investigation and scheduling efficacy explained more of the variance than barrier/coping
efficacy. Past behaviour predicted attendance more than self-efficacy (Ducharme &
Brawley, 1995; McAuley, 1992). Self-efficacy predicted adoption in several studies
(Ducharme & Brawley, 1995; McAuley, 1992; McAuley et al, 1994). Self-efficacy was
found to be greater in advanced participants compared to intermediate or beginner
participants (McAuley, Wraith, et al, 1991); exercisers and younger participants versus
- non-exercisers and older participants (Wilcox & Storandt, 1996); and highly active
women compared to moderately active women (Rodgers & Gauvin, 1998). Finally,
exercisers and non-exercisers in the study by Rodgers and Sullivan both displayed high
task efficacy, however scheduling and coping efficacy were significantly higher in
exercisers. Coping and scheduling accounted for three times more between group

variance in their study. Gender differences were examined by three studies with different
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results (McAuley et al, 1995; McAuley, Courneya, et al 1991; McAuley et al, 1994).
Only the study by McAuley, Courneya, et al found a gender difference with females
showing a linear increase in self-efficacy from the beginning of the investigation until the
end, whereas men were found to have a steady state with walking but self-efficacy
decreased for them with regards to biking.

With outcome expectations, positive outcome expectations decreased physique
anxiety (McAuley et al, 1995). Outcome expectations described motives and distal
outcomes were not as highly valued as proximal outcomes in the study conducted by
Rodgers and Brawley (1991). For individuals who were highly active, higher incentives
for mental health and decreased stress were displayed, but similarities between highly
and moderately active were shown for all other incentives (Rodgers & Gauvin, 1998).

Only a few studies examined self-efficacy and outcome expectations together
(Rodgers & Brawley, 1996; Rodgers & Gauvin, 1998). These two studies provided
support for the impact of incentives and the joint influence of outcome expectations and
self-efficacy on physical activity. However, Rodgers and Brawley (1996) said that
individually they were insufficient to motivate behaviour.

Measurement Strengths
. Face or content validity was improved by conducting a pilot study prior to the
actual study. Several of the reviewed articles employed a pilot study to develop valid and
reliable psychometric instruments to make questionnaires or scales more context, action,
time and population specific (Azjen & Timko, 1986; Rodgers & Brawley, 1991; Rodgers
& Sullivan, in press). In other studies, questionnaires were based on measurements

recommended for self-efficacy by Bandura (1977), therefore also contributing to high
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construct validity. Another strength was that some of the studies identified a target
population. By narrowing a population of interest to a more homogenous one, it was
easier to control for differences. For example, Ducharme and Brawley’s (1995) study
looked at women who were beginners in an unstructured setting, whereas McAuley and
Jacobson (1992) examined sedentary women. Rodgers and Gauvin (1998) examined
women in the maintenance stage of exercise. Lastly, Wilcox and Storandt (1996) had
women from a community sample participate in a telephone survey.
Limitations

External validity is one limitation to the studies reviewed. Most of the studies
conducted consisted of active individuals or those participants who had joined a
structured fitness class or who had joined a fitness facility. Therefore, the studies were
based on healthy volunteers motivated to become active or lead a healthier lifestyle.
Inferences from these participants to the more unmotivated general population may be
difficult due to the lack of representation of unmotivated individuals participating. Only
the study by Rodgers and Sullivan examined people in different stages of exercise
participation, although several investigations examined exercise behaviour in non-
exercisers and exercisers. Maintenance was examined by Rodgers and Gauvin (1998)

‘with women being either highly active or moderately active. More research is therefore

needed at earlier versus later stages of exercise behaviour.

Pilot studies, although an advantage to content validity, can also limit external
validity. Pilot studies are specific to a particular population of study, therefore, there is a
limitation to generalizability or comparability across studies (Kerner & Grossman, 1998).

In the research carried out, various forms of physical activity were measured, whether it
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was vigorous, moderate, or aerobic. Therefore, frequency, intensity, duration and type of
exercise varied from study to study making connections with other experiments difficult.

Random sampling of participants occurred in only two studies once participants
were recruited for the study (McAuley, Courneya et al 1991; McAuley et al, 1994). The
study by McAuley, Courneya et al (1991) also had a control group thereby increasing the
validity of self-efficacy as an intervention. Random digital dialing occurred in the studies
by Rodgers and Sullivan (in press) and by Wilcox and Storandt (1996).

Small sample sizes, less than 100 for several of the investigations (Ducharme &
Brawley, 1995; McAuley & Jacobson, 1991; Rodgers & Brawley; 1991 for their second
study; Rodgers & Brawley, 1996; Rodgers & Gauvin, 1998) were also a limitation to
external validity. There was a general consensus by all the studies that the self-reported
measures contributed to the limitation of the results received. Subjective reporting may
be compromised by inaccurate recall or response bias. |

The primary goal of social-cognitive constructs is to predict and explain exercise
behaviour (in this context). To understand the determinants of physical activity,
attitudes, self-efficacy, and outcome expectations were applied by these articles so that
what differentiates active individuals from their inactive counterparts can be identified
and appropriate interventions may then be designed and implemented.

Gaps in the Literature

The usefulness of attitudes, self-efficacy, and outcome expectations is founded,
however, more studies are needed in specific populations, in particular, more studies on
women and overweight populations who have the most to gain in terms of health

benefits. Also, as mentioned earlier, studies that examine different stages of exercise
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involvement to further understand exercise behaviour are lacking, therefore, more
research is required. More longitudinal studies need to be done, to study the effect of
time on psychological constructs and behavioural measures. Also, more standardized
definitions of activity are required with regards to frequency, intensity, duration and type
of exercise so that research on these constructs and physical activity can be more easily
compared and contrasted. Lastly, there needs to be better definitions and
operationalizations of the constructs established.

The current investigation hoped to fill in some of the gaps identified. Conducting
research in overweight women, with energy expenditure and energy availability strictly
controlled would provide insight into this understudied population. In the review, older
and youhger participants’ attitudes were examined, as well as differences in attitudes
between gender. However, it was not mentioned, if overweight individuals would have
more positive or negative attitudes. The current study would identify overweight
womens’ attitudes with regards to exercise. From the current literature, because attitudes
correlated highly when they corresponded with the specific behaviour, the questionnaire
used in this study incorporated questions relevant to exercise. Azjen and Timko (1986)
found health behaviour to be predicted with greater accuracy from an affective than from
an evaluative measure of attitude. It was hypothesized in this study that evaluative
attitudes would not change. Most people know the value of doing exercise, therefore, the
evaluation of whether exercise is beneficial should indicate positive attitudes. However
affective attitudes as a result of the long duration in this study should decrease which

would concur with Azjen and Timko.



Incorporating outcome expectations along with self-efficacy would add to the
literature on the studies that have examined self-efficacy and outcome expectations
together. Also, by looking at the three types of efficacy, as differentiated by Rodgers and
Sullivan (in press), further support would be provided for their operationalization of self-
efficacy. It was also hypothesized that self-efficacy would increase as a result of this
acute exercise experience. Because self-efficacy predicted adoption in several of the
reviewed articles (Ducharme & Brawley, 1995; McAuley, 1992; McAuley et al, 1994),
self-efficacy was therefore a determinant of exercise behaviour early in a program.
Therefore, if self-efficacy increased as a result of participating in this study, the result

could be adoption of an exercise program.
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Table 1. (Continued)
Attitude, Self-Effic and Outcome ctations Review Table: Sample Characteristics
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CHAPTER 3
METHODS AND PROCEDURES
Design of the Study (Table 3, Figure 1)

This study examined the changes in the psychological variables of attitude, self-
efficacy and outcome expectations as part of a larger study involving a short-term high
intensity exercise protocol with controlled energy intake. The larger study examined the
relationship between EA and thyroid metabolism by altering energy intake and physical
activity over a 3-day period. A mixed factorial design was utilized with one between
subjects factor (energy availability) and several within subjects factors (attitudes, self-
efficacy, outcome expectations) with repeated measures on the within subjects factors
(pre-, during-, and post-exercise treatment). A 4 (EA group) x 4 (day: day 3, day 4, day
5, and day 6) between subjects ANOVA was employed for the indicators of attitude, self-
efficacy and outcome expectations.

Women were randomly assigned into four groups of EA: 11, 19, 25, and 40
kcal/kg FFM/day. These four groups were designed to mimic the four groups created by
Loucks and Heath (1994). Energy availability is the amount of energy consumed minus
the amount of energy expended through physical activity (Loucks & Heath, 1994).

' Based on a study by Loucks and Heath (1994), EA was manipulated across four groups
by controlling energy intake with a liquid nutritional supplement (Ensure, Ross Labs,
Columbus, Ohio). In this study, the total energy expended for each participant was
predetermined at approximately 25 kcal/kg FFM/day at an intensity just below VT. The
study began on the first through seventh day of each participant’s menstrual cycle and

involved six consecutive days of coming to the Women’s Health and Physical Activity
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Lab at the University of Alberta. For six days, beginning two days prior to the exercise
treatment, participants arrived first thing in the morning, between six and ten, after
fasting since midnight to provide a 10-ml blood sample and determine body weight. On
days 3, 4, and 5 of the experiment (exercise protocol), each woman completed a fixed
volume of supervised exercise equivalent to 25kcal/kg FFM/day. The duratlion ranged
from 2 hours 30 minutes to 3 hours 43 minutes of exercise each day depending on the
participant’s FFM and VT. The exercise was performed in 30-minute bouts with 10
minutes rest between bouts. In conjunction with the exercise, participants consumed a
liquid nutritional supplement as their only food source. This liquid supplement was
Ensure and contained 55% CHO, 30% fat, and 15% protein. Assigned energy values for
the dietary intake were based on FFM and allotment of the liquid supplement was
rounded to the nearest “Normal” can of Ensure. On days 3, 4, 5, and 6 of the study,
questionnaires on attitudes, self-efficacy, and outcome expectations were completed after

the blood sample was taken.

Table 3

Pre-Determined Values for Energy Availability, Fixed Energy Expenditure of Exercise
and the Resulting Allotments of Caloric Intake

- Group N Dietary Exercise Energy
(20) Intake Expenditure Availability
(kcal’kg FFM/day)  (kcal’/kg FFM/day) . (kcal’kg FFM/day)
Blue 5 65 25 40
Green 5 50 25 25
Yellow 5 44 25 19
Red 5 36 , 25 11

56



Figure 1

6-Day Stu
6-Day Study
1 2 3 4 5 6
Blood Sample
Exercise Expenditure
Energy Intake Prescription

Attitudes, Self-efficacy, Outcome
Expectations *

* The focus of the current study was these psychological constructs
Participants

The participants for this study were overweight women volunteering from the
University of Alberta and surrounding Edmonton community.. In order to be included,
the participants had to meet the following criteria (Appendix A): 18-40 years of age; non-
smokers; weight stable (+/- 2 kg over the last two months); no oral contraceptive use;
regular menstrual cycles for the previous 3 menstrual cycles prior to starting the study;
overweight (BMI greater than 26); no reported medical conditions such as thyroid
- problems, heart disease, diabetes, eating disorders or depression (that could compromise
hormonal status). This was established to obtain a homogenous sample thereby allowing
inferences to the average healthy, overweight female population. Subsequently, a total of

20 women completed the study with five women in each condition.
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Instruments

Attitudes (Appendix B)

Attitudes were measured in line with the recommendations of Ajzen and Timko
(1986). Both evaluative and affective components were evaluated on 9-point semantic
differential scales. The 5 items comprising the evaluative scale were
“worthless/worthwhile; bad/good; foolish/wise; useless/useful; and harmful/beneficial”.
The 5 items that constituted the affective scale were “ dull/interesting;
aggravating/calming; unpleasant/pleasant; exhausting/invigorating; and boring/fun”. For
the four days that attitudes were measured (days 3, 4, 5 and 6), the internal consistency
for evaluative attitudes varied from .83 to .94 and from .88 to .94 for affective attitudes.

Self-efficacy (dppendix B)

Based on Rodgers and Sullivan (in press), a self-efficacy scale was designed to
understand participant’s perceived confidence with regards to exercise under different
situations. The questionnaire measured exercise self-efficacy based on a 100%
confidence scale ranging from 0% (no confidence) to 100% (completely confident).
Three subscales were used to measure self-efficacy: coping efficacy, task efficacy, and
scheduling efficacy. Each question began with “How confident are you that you...” and
ended with the items comprising the three types of efficacy. Three items assessed coping
efficacy. These were “...you are tired/in a bad mood/ feel you don’t have the time”.
Task efficacy was evaluated with four items: “...pace yourself to avoid over-

exertion/perform all the required movements/ follow directions from an instructor/ check
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how hard your activity is making you work”. Scheduling efficacy was measured by the
following three items: “...overcome obstacles that prevent you from participating
regularly/make up times you missed/exercise regularly, no matter what”. For the present
study, internal consistency was determined for each sub-scale for days 3, 4, 5 and 6 of the
study. Alpha ranged from .67 to .85 for coping efficacy, .55 to .75 for task efficacy. and
.82 to .88 for scheduling efficacy.

Outcome Expectations (4ppendix B)

Outcome desirability and outcome likelihood were assessed based on questions
developed in previous research addressing the exercise experience (Rodgers & Brawley,
1996; Rodgers & Gauvin, 1998). A 10-point Likert-type scale was developed with 1
being not at all likely or desirable and 10 being very likely or very desirable. Three
scales comprised outcome expectations: during exercise, immediately after exercise and
one or two days after exercise. Each scale ended with * how likely and desirable do you
think it is that you would...”. “Get sweaty/increase your heart rate/increase your
breathing, breathe harder/feel exhilarated/feel exhausted/feel satisfied” made up the first
scale. The second scale consisted of * feel more alert, awake/ feel more tired and worn
out/ feel refreshed and alive/feel satisfied/feel more relaxed/feel less stressed and
- anxious”. Lastly, the statements for the third scale were “feel good physically/feel
generally happier, feel better emotionally/feel stiff, sore body/feel better about yourself,
more confident/have more energy/be more tired/ feel less stressed and anxious/feel
satisfied”. For the purposes of this study, each item was analyzed on its own; therefore,

no internal consistency analyses were performed.
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Method and Procedures

Participants responding to posters (4ppendix C) located around the university
campus and various fitness facilities; advertisements on the graduate students association
(GSA) e-mail, the Edmonton Journal and the local television community events; and
announcements in fitness classes and university courses were recruited. Once
participants phoned or e-mailed their interest, a telephone interview was conducted. If
entry criteria were met, the study protocol and time commitment were explained. An
appointment was made for each participant to come in and receive details regarding the
study and provide demographic information.

When each participant met with the researcher, a detailed explanation of the study
was given as well as a written explanation of the study. Informed consent was obtained
at this time (4ppendix D), and two questionnaires were completed: a demographic
questionnaire (4ppendix E) that examined health status, menstrual cycles, physical
activity patterns, and participant availability; and a Par-Q (4ppendix F).

Measurement Protocols

1. Aerobic Fitness Assessment (4ppendix G)

Each participant’s VOzmax Was determined using an incremental protocol on a
Monarch cycle ergometer (Varberg, Sweden). Before getting on the cycle ergometer,
height and weight were recorded. Each participant was then fitted with a Polar heart rate
monitor (Polar Electro Heart Rate Monitor, Polar USA Inc, Stanford, Connecticut).
Participants started with a resistance of 1.0 kp and pedaled at a cadence ranging from 50 -
60 rpms with the rpms remaining constant for the duration of the test. Resistance was

increased 0.5kp every 2 minutes until VT was identified by a decrease and plateau in
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VE/VCO; prior to a systematic increase with increased power output as well as a RER
greater than 1.05 (Bhambhani et al, 1985). Following VT determination, resistance was
increased 0.5kp every one minute to volitional exhaustion. Gases were analyzed every
20 seconds utilizing standard open circuit spirometry (SensorMedics Horizon Metabolic
Cart, Anaheim, California). Heart rate was recorded every minute using a heart rate
monitor. Criteria for establishing peak VO, included two of the following criteria: 1)
RER ratio (the ratio of VCO, to VO,) greater than 1.1; 2) volitional exhaustion; and 3) .
HRpmax within 5 beats of their age-predicted maximum heart rate.

2. Bodv Composition (4ppendix H)

This was assessed through hydrostatic weighing on either day 1 or 2 of the study
prior to beginning the 3-day treatment phase of the study. Participants were instructed to
eat nothing by mouth for four hours before the test as well as to refrain from exercising
until after the test. Height and weight were recorded before residual lung volume
measurement using the helium dilution technique (Motley, 1957). Body density was then
used to calculate FFM, FM, and % body fat. This was performed by weighing each
participant underwater with water temperature and trapped air (i.e. residual lung volume
and gastrointestinal tract volume) corrected for each participant. Six to ten trials were
. done and the average of the closest trials was used for the study. Percentage body fat
from body density was calculated using the formula of Siri (1956).

3. Habitual 7-Dayv Dietary Intake (dppendix I)

A 7-day diet record was given to each participant to determine habitual food
intake. All details of food consumption were recorded in the booklet provided and

participants were trained by the researcher on how to complete it. The diet record was to
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be completed before entering the 6-day study; however, due to time constraints some
participants completed the diet record after completion of the study. One participant
failed to bring her diet record in. Diet records were analyzed using the Food Processor II
computer software program (ESHA Research, Oregon). The mean caloric, CHO, fat, and
protein intake (grams and % of total daily energy intake) were calculated for each
participant.
Treatment Variables :_

1. Group Assignment

Random assignment was performed when a participant began the 6-day study.
The four group colors representing the different energy availabilities were written on a
piece of paper and placed in a2 box. One color was then randomly drawn determining the
participant’s energy availability group. This color would then be removed until every
color had been chosen. All four colors would then be placed back in the box and the
process repeated. This process en_spred that participants were assigned to each of the
groups at approximately the same. rafe as well as an equal distribution across thev »'groups.

2. Start Date

Once the participant’s menses began, she contacted the researcher and the 6-day
. study began with day six of the menstrual cycle being the latest possible start day. Fat
free mass was used in calculating energy intake and the total exercise duration for the
subject. VT was used to determine exercise intensity.

3. Dietary Intake (3-Day Treatment)

Cans of Ensure (Ross Laboratories, Columbus, Ohio) were given to the

T :
participants and the amount varied depending on FFM and the EA group that they were
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in. “Normal” and “Plus” cans were given with the “Normal” containing 250 kcal and the
“Plus” containing 355 kcal. Participants had their choice of chocolate, strawberry,
vanilla and wildberry. Each drink contained 55% CHO, 30% fat, and 15% protein.
Participants were instructed to have their cans ingested by midnight and told not to
consume other foods or liquids except water. Compliance with the diet was tested
through a series of questions asked first thing in the morning (days 4, 5, and 6):

1) Have you fasted since midnight?

2) Did you consume all of your liquid nutritional supplement yesterday?

3) Did you consume anything else besides your liquid nutritional supplement

yesterday?

4) Did you exercise outside of the lab yesterday? (If yes, what did you do?)

On the days prior to the dietary intake (Days 1, 2, and 3), the questions differed

slightly:

1) Have you fasted since midnight?

2) Did you consume your usual amount of food and beverages yesterday? (If no,

please explain).

3) Did you exercise yesterday? (If yes, what did you do?)

All participants followed their normal routine prior to the treatment days and all
were compliant during the treatment portion of the study. The labels were removed from
the cans of Ensure so the brand of the drink and the number of calories were kept
confidential. This was done to keep the participants blind to the treatment condition that
they were in. Participants did not know that there were “Normal” and “Plus” cans. If

they knew how many calories they were consuming, they may have been tempted to
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consume more calories if they were only consuming a small amount of calories per day
or drink less if they felt they were taking in too many calories. To distinguish between
“Normal” and “Plus” and the different types of flavor labels were removed, the flavors
were marked in red pen indicating a “Plus” flavor and all other colors represented
“Normal” flavors.

4. Exercise (3-Day Treatment) (Appendix J)

Based on peak VO, (as described earlier) VT was determined. Most participants
exercised at 90% of their VT; however due to poor fitness levels, the intensity was
reduced to 80% for several participants, and 70% for one, resulting in a longer duration
of exercise. Total energy expenditure was equivalent to 25 kcal’kg FFM/day on a
Monarch bicycle. Under continuous supervision, each participant rode for 30-minute
bouts separated by a ten-minute break. The average time on the bike was 3 hours 2
minutes excluding breaks. While riding, HR, resistance and rpms were recorded every
five minutes. As well, throughout minutes 5 to 10 of every other exercise bout (i.e.
exercise bouts 1, 3, 5, and possibly 7 depending on total duration), oxygen uptake was
measured directly using open circuit spirometry, ensuring that the proper intensity was
maintained. To help pass the time while exercising, participants were allowed to watch
movies, although the first two thirty minute bouts were movie free to capture the exercise
experience without distractions.

5. Blood Sampling and Questionnaires

Upon arrival at the lab for the first day of treatment, a blood sample was drawn.
On day two, a blood analysis was performed again, but no questionnaires were given. On

days three to six, after the blood sample, a questionnaire on attitudes, self-efficacy and



outcome expectations was filled out with the first day being a baseline before exercise
and the last day being a post study questionnaire. On days 3-5, after filling out the
questionnaire, participants put on a HR monitor and proceeded to cycle on a stationary
Monarch bike at the predetermined workload. On the last day of the study, day 6,
following the blood analysis, the questionnaire on attitudes, self-efficacy, agd outcome
expectations was completed for the last time. No exercise took place on day six,
therefore this was a post study questionnaire, to capture the psychological effects of the

exercise experience the day before.
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CHAPTER 4

RESULTS
Physiological Information

1. Demographic Profile of Participants (Table 4)
Twenty, healthy overweight females completed this study. None of the

' participants reported reproductive problems or any complications with regards to
reproductive or metabolic hormones. Only five of the twenty were sedentary, while the
remaining fifteen were active on a regular basis.

There was no statistical difference in age between the groups. The mean age of
participants was 31.1 years with a range in age from 18 to 40 years of age. As can be
seen from the means in Table 4, one way ANOVAs found that participants in all four
conditions were not significantly different from each other with respect to height, weight,
BMI, % body fat, FFM, and FM. The mean height and weight of participants were 165.5
cm and 86.8 kg respectively. A BMI of greater than 26 was one of the criteria for entry
into the study and ranged from 25.7 to 46.1 with a mean of 31.6. Underwater weighing
was conducted to determine participants’ % body fat, FFM, and FM. Mean body fat was

39.2%; mean FFM was 51.6 kg; and mean FM was 34.6 kg.
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Table 4

Demo hic Characteristics Between Groups tandard Deviation), Range) (n=3/EA
All Groups Blue Green Yellow Red
Combined (EA40) (EA25) (EA19) (EAll)

Age Mean 31.1 32.0 30.6 32.6 29.0
(SD) (7.2) (7.6) 8.0) (5.6) 9.0)
Range 18-40

Height (cm) Mean 165.5 164.3 166.6 166.2 165.0
(SD) (6.3) (7.3) (2.9) 6.7 (8.8)
Range 156.7-179.4

Weight (kg) Mean 86.8 86.3 934 9.2 75.2
(SD) (16.1) (12.4) (16.5) (22.7) (5.5)
Range 65.0-122.5

BMI Mean 31.6 31.7 33.6 334 27.7
(SD) (5.2) 2.5) (52) (8.0) .3)
Range 25.7-46.1

Body Fat(%) Mean 39.2 42.6 42,0 394 329
(SD) (7.3) 4.3) 5.1 9.2) (7.3)
Range 25.3-53.7

FFM (kg) Mean 51.6 48.6 53.1 54.4 50.1
(SD) (6.1) (3.9) 6.3) (8.0) (5.8)
Range 41.5-62.2

FM (kg) Mean 34.6 36.8 39.6 37.5 24.7
(SD) (124) 8.9) (11.4) (17.8) (6.0)
Range 18.1-654

2. Aerobic Assessment (Table 5)

A VOona test was conducted on a stationary Monarch bike. From this, VOamax,
HRumax, and VT were determined. No differences between groups were found. Relative
VOa2max had a mean value of 30.2 ml/kg/min while absolute VO2,e had a mean value of
2.57 L/min. Maximum heart rates went from 155 bpm up to 209 bpm with a mean of
181.4 bpm. Ventilatory threshold relative to body weight had a group mean of 19.9

mb/kg/min and absolute VT had a group mean of 1.7 L/min.

67



Table 5

Maximal Oxygen Consumption (ZO__MZ, Ventilatory Threshold, and HR__M (Mean, (SD), and Range)

(n=5/EA)
All Groups EA40 ~ EA2S EAI9 EAILL
Combined
VOimax Mean 302 28.1 29.1 28.6 35.0
(mlkg/min)  (SD)  (6.6) (3.8) (7.2) (5.0) (8.7
Range 21.0-442
VOimax Mean 2.6 24 2.7 2.6 26
(L/min) (SD)  (0.39) (0.4) (0.3) (0.3) (0.6)
Range 1.73-3.19
HR e Mean 1814 1812 1862 1772 181.0
(bpm) (SD) (15.7) (15.9) (14.8) (172) (18.9)
Range 155-209
VT Mean 19.9 192 20.0 19.2 21.0
(mbkg/min)  (SD) (3.5) G.D (5.1) (3.0) (2.4)
Range 14.2-26.0
VT Mean 1.7 1.6 1.8 1.7 1.6
(L/min) (SD) (0.2) 0.2) 0.2) (0.3) (0.2)
Range 1.2-2.0

3. Habitual 7-Day Dietary Intake (Table 6)

There were no significant differences between groups with regards to habitual

caloric intake although the number of calories consumed ranged 1604 to 3672 kcal/day

with an overall mean of 2242 kcal/day. No significant findings were found for CHO,

- protein, and fat intake between groups in grams or as a percentage of total calories.

Collapsed group means were 303.9 g/day and 54.9% for CHO; 85.0 g/day and 15.7% for

protein; and 72.3 g/day and 28.8% for fat.
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Table 6
Habitual 7-Day Dietary Intake (Mean. (SD), and Range) (n=>5/EA)

All Groups EA40 EA25 EAI9 EAll
Combined

Caloric Intake 2241 2085 2189 2462 2273

(kcal/day) 427 (463) (283) (745) (158)
1604-3572

CHO intake 303.9 269.2 2794 356.3 321.1

(grams/day)  (69.5) (34.4) (86.4) (53.2) (74.8)
158.8-420.9

CHO intake 54.9 51.6 49.8 59.8 59.4

(% of total 9.2) (6.8) (11.5) (8.8) 6.9)

calories) 37.0-71.0

Pro intake 85.0 77.4 96.0 89.9 77.8

(grams/day) (18.5) (11.7) (20.49) (21.5) (18.3)
56.7-125.1

Pro intake 15.7 15.2 17.4 15.0 15.2

(% of total 2.9) (1.6) (3.4) (1.8) (4.0)

calories) 10.0-22.0

Fat intake 72.3 80.2 759 72.5 60.3

(grams/day) (29.1) (35.6) (18.7) (44.2) 21.4)
30.8-136.8

Fat intake 28.8 32.8 31.2 25.5 252

(% of total 8.1 (8.1) (71.9) 9.5) 6.7

calories) 13.0-46.0

4. Dietary Intake (3-day treatment) (Table 7)

The number of calories consumed by participants during the study ranged from
1605 kcal/day (i.e. participant in EA11) to 3590 kcal/day (i.e. participant in EA40). Post
hoc tests found that EA40 was significantly different than EA19 and EA11; EA25 was
significantly different than EA11; EA19 was significantly different than EA40 and EA11;
and EA11 was significantly different from all the groups. These are consistent with the

energy availability assignments allocated to each group.
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5. Difference in Energy Intake Between 7-Day Habitual and 3-Day Treatment
(3-Day- 7-Day) (Table 7)

The mean difference between the 7-day habitual and the 3-day treatment was 316
calories extra consumed during the 3-day treatment with EA25 taking the most extra
calories in during the treatment, 476 kcal compared to the 7-day habitual. The EAll
group consumed the least amount of calories compared to their 7-day habitual with 412
fewer kcal consumed during the study.

6. Body Weight Change (Baseline to Post-Treatment) (Table 7,

Change in body weight ranged from a gain of .80 kg (participant in EA25) to a
loss of 2.80 kg (participant in EA40), which, was unusual considering that the
participants in EA40 were in the highest energy availability group and were therefore

consuming more calories. There were however no statistical differences between groups.

Table 7
Dietary Intake (3-Day Treatment)/Difference in Energy Intake Between 7-Day Habitual and 3-Day

Treatment/Body Weight Changes From Baseline to Post-Treatment (Mean, (SD), Range) (n=5/EA

All Groups EA40 EA25 EA19 EAll pvalue
Combined
Dietary Intake 2557 3156 2665 2407 1861 000,00
(kcal/day) (531 247) (327 @31 (102)
1605-3590
Energy 316 107 476 -55 412
Difference
(3-Day-7-Day)
Body weight changes
(Mean=Day6— -9 -5 -3 -12 -6 -2
1,2,33) (+/-1.0) (+/-14). -7 +/-9) (+-7
8)-(-2.8

a=EA4O0 significantly different than EA19 and EA11
b=EA25 significantly different than EA11

c=EA9 significantly different than EA40 and EA 11
d=EA11 significantly different than all
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Psychological Correlates

A 4 (group: EA40, EA2S5, EA19, EA11) x 4 (day: d3, d4, d5, d6) mixed-model
ANOVA with repeated measures on the second factor was performed on attitudes, self-
efficacy (coping, task, and scheduling efficacy), and outcome expectations.

Attitudes

1. Evaluative Attitudes (Table 8)

Means and standard deviations for evaluative attitudes are presented in Table 8.
No main effects were found for day F (3,12) = 1.66, p = .23 (eta® = .29); group F (3,14) =
2.25, p=.13 (eta’ = .33); or day X group F (3,14) = .99, p = .47 (eta® = .19).

Table 8
Means (Standard Deviations) for Evaluative Attitudes Between Groups Across Time.

Energy Availability (kcal’kg FFM/d) (n=5/EA)

EA40 EA25 EA19 EAll All EA Groups
Day 3 7.68 9.00 8.87 8.56 8.49
(1.19) 0)) (23) (.52) (.84)
Day 4 7.84 9.00 9.00 8.16 8.44
(1.31) ) ) (1.55) (1.12)
Day 5 8.12 9.00 8.93 7.56 8.34
(.87 ()] (.12) (227 (1.33)
" Day6 8.52 9.00 8.93 8.96 8.84
(.66) (0) (.12) (.09) (:39)

2. Affective Attitudes (Table 9)

Means and standard deviations for affective attitudes are presented in Table 9. No
main effects were found for day F (3,12) = 1.01, p = .42 (eta® = .20); group F (3,14) =

21, p =89 (eta® = .04); or day X group F (3,14) = 1.33, p = .26 (eta® = .24).
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Table 9

Means (Standard Deviations) for Affective Attitudes Between Groups Across Time.
Energy Avatlability (n=STEA)

EA40 EA2S EAI9 EAll All EA Groups
Day 3 6.16 7.28 ~ 7.00 7.44 6.97
(2.20) (.63) (1.44) (.89) (1.39)
Day 4 6.88 6.68 7.87 7.28 7.10
(1.67) (1.04) (.70) (127 (1.24)
Day 5 7.04 6.60 7.33 6.32 6.77
(1.49) (1.05) (1.21) (2.06) (1.45)
Day 6 7.20 6.72 7.67 7.20 7.14
(1.62) (1.44) (1.03) (1.10) (127

Self-Efficacy

1. Coping Efficacy (Table 10)

Means and standard deviations for coping efficacy between groups across time
are presented in Table 10. No main effects for day F (3,14) =2.77, p = .08 (eta’ ™ .37)) or
group F (3,16) = .25, p=.86 (eta? =.05). Furthermore, there was no day X group
interaction F (3,16) =0.92, p = .52 (eta = .16).

Table 10

Means (Standard Deviations) for Coping Efficacy Between Groups Across Time.
Energy Availability (n=5/EA)

_ EA40 EA2S EA19 EAll All EA Groups
Day 3 50.66 70.00 55.33 61.00 59.25
(13.20) (7.45) (18.94) (25.16) (17.66)
Day 4 66.00 66.67 68.00 75.67 69.08
(6.41) (14.91) (24.79) (18.24) (16.45)
Day § 74.00 6720 67.60 7720 71.50
(11.58) (18.42) (19.57) (14.75) (15.66)
Day 6 74.00 69.00 68.00 76.67 71.92
(11.88) (19.78) (22.80) (19.00) (17.63)
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2. Task Efficacy (Table 11)

Means and standard deviations for task efficacy across group and time are
presented in Table 11. There were no main effects for day F (3,14) = 2.95, p = .07 (eta’ =
.39) or group F (3,16) = .97, p= .43 (eta’ =.12). The day X group interaction was also
not significant F (3,16) = .68, p=.73 (eta’ = .12).

Table 11
Means (Standard Deviations) for Task Efficacy Between Groups Across Time.

Energy Availability (n=5/EA)

EA40 EA2S EA19 EAll All EA Groups
Day3 87.50 85.00 81.00 83.75 84.31
(11.73) (3.54) (7.62) (3.95) (727
Day 4 92.50 86.00 85.50 90.50 88.63
(7.07) (6.28) (3.71) 447 (5.93)
Day 5 93.00 85.75 90.50 89.25 89.63
(7.37) (8.82) (6.22) (5.70) (7.07)
Day 6 93.00 87.00 88.00 88.75 89.18
(7.79) (8.91) (5.42) (7.40) (7.26)

3. Scheduling Efficacy (Table 12)

Means and standard deviations for scheduling efficacy are presented in Table 12.
There were no main effects for day F (3,14) =.16, p =.92 (eta® = .03) and there was no
. day X group interaction F (3,16) = 1.10, p = .39 (eta® = .19), but a main effect for group
was found F (3,16) =4.17, p=.023 (eta’ = .439). Post hoc tukey tests showed that EA25
(the second highest energy intake group) had significantly higher scheduling efficacy

then EA40 and EA19; however, EA40, EA19, and EA11 had similar scheduling efficacy.
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Table 12

Means (Standard Deviations) for Scheduling Efficacy Between Groups Across Time.

Energy Availability (n=5/EA)

EA40 EA25 EAI19 EAll All EA Groups p value
Day3 5867 92.00 68.00 83.33 75.50 03,
(12.16) 447 (22.56) (14.34) (19.05)
Day4 69.33 86.33 68.00 78.33 75.50
(10.11) (5.82) (15.20) (19.72) (14.73)
Day5 70.00 88.67 65.33 81.33 76.33
(9.13) (5.58) (17.89) (13.86) (14.86)
Day6 68.00 89.33 62.67 82.00 75.50
(15.92) (5.48) (18.62) (9.89) (16.52)

‘b=EA25 signif-icantly higher than EA40, EA19, and EA1l

Outcome Expectations
Outcome During Exercise (ltems 1 — 6)

1. Get Sweaty (Table 13)

Means and standard deviations for outcome likelihood (OL) and outcome

desirability (OD), item one, get sweaty, are given in Table 13. For OL, no main effects

were found for day F (3,14) = .441, p =.727 (eta2 =.09); group F (3,16) = .78, p = .524

(eta® =.127); or day X group F (3,16) =4.0, p = .210 (eta = .23). No main effects were

found for OD as well. For day, F (3,14) = 1.15, p = .36 (eta® =.198); for group F (3, 16)

- =.0l,p=1.0 (eta® = .002); and for the day X group interaction F (3,16) = .855 p = .57

(eta® .15).
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Table 13
Means (Standard Deviations) for Outcome Expectations (OL & OD) During Exercise. (Get Sweaty: Item | )

Energy Availability (n=5/EA)

EA40 EA2S EA19 EAlL All EA Groups

OL OD OL Ob OL ©OD OL ©OD OL OD

Day3 Mean 860 720 1000 680 9.60 820 925 740 925 740
(SD) (261) 3.11) (0) (3.70) (S5 (217) Q.IT) (195 (1.68) (2.64)

Day4 Mean 880 700 960 700 980 640 860 720 920 6.90
(SD) (1.30) (3.32) (.89) (3.16) (45) (451) (2.61) (2.17) (1.51) (3.13)

Day5 Mean 920 800 960 900 980 7.00 840 720 925 7.80
(SD) (1.10) (2.83) (.89) (2.12) (45) (3.94) (2.51) (2.77) (1.45) (2.86)

Day6 Mean 9.00 760 960 660 980 7.00 880 760 930 7.20
(SD) (1.22) (3.21) (.89) (3.78) (45) (3.94) (2.17) (2.51) (1.30) (3.16)

2. Increase Your Heart Rate (Table 14)

Means and standard deviations for item 2, increase your heart rate, are presented
in Table 14. For OL, no main effects were found for day F (3,14) = .087, p = .97 (eta’ =
.018); group F (3,16) =.31, p = .82 (eta’ = .06); or for the day X group interaction F
(3,16) = 1.67, p = .80 (eta’ = .1 1). For OD, no main effects were found for day F (3,14) =
3.15, p = .06 (eta’ = .40); group F (3,16) =.76, p = .53 (eta® =.13); or day X group F

(3,16) =3.11, p = .453 (eta’ = .17).
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Table 14

Means (Standard Deviations) for Outcome Expectations (OL and OD) During Exercise. (Increase Your

Heart Rate: Item 2
Energy Availability (n=5/EA)

EA40 EA25 EAI19 EAll All EA Groups
OL oD oL OD OL oD oL oD oL oD

T)ay 3 Mean 960 980 960 920 960 1000 10.00 10.00 970 9.75

g (SD) (89) (45) (89 (1.10) (.55) (0) () ) (.66) (.64)

Day4 Mean 960 920 920 860 980 900 980 980 960 9.15
(SD) (.89) (1.10) (L.10) (1.95) (45) (L.73) (45) (45) (75 (1.39)

DayS Mean 960 780 940 920 980 980 9.60 9.00 960 895
(SD) (.89) (2.59) (.89) (1.10) (45) (45) (.55) (1.22) (.68) (l.61)

Day6 Mean 9.60 840 960 860 980 980 960 920 965 9.00
(SD) (.89) (1.67) (.89) (2.19) (45) (45 (89) (1.3) (715 (152

3. Increase Your Breathing/Breathe Harder (Table 15)

Means and standard deviations for item 3 are presented in Table 15. For OL, no

main effects were found for day F (3,14) = .39, p =.76 (eta®> = .08) or group F (3,16) =

495, p = .691 (eta® = .09); or day X group F (3,16) = 1.43, p= .22 (eta® = .23). For OD,

no main effects were found for day F (3,14) = .06, p = .98 (eta’ = .01); group F (3,16) =

26, p = .85 (eta® =.05); or day X group F (3.16) = 1.40, p = .23 (eta® = .22).

Table 15

Means (Standard Deviations) for Outcome Expectations (OL and OD) During Exercise. (Increase Your

Breathing/Breathe Harder: ltem 3)
Energy Availability (n=5/EA)

EA40 EA2S EAI9 EAIll All EA Groups
oL oD OL oD oL oD oL oD OL ob
Day3 Mean 900 880 960 840 960 860 9.80 960 950 8.85
(SD) (1.00) (1.30) (.89) (2.30) (.55) (207) (45 (55 (76) (1.63)
Day4 Mean 940 880 920 860 9580 880 980 880 955 8.75
(SD) (89) (1.30) (130) (1.95) (45) (2.17) (45) (1.10) (.83) (1.55)
Day5 Mean 880 760 960 920 980 900 960 900 945 8.70
(SD) (1.79) (2.88) (.89) (1.10) (45) (L.73) (.55) (1.22) (1.05) (1.84)
Day6 Mean 960 780 960 920 960 900 960 9.00 960 875
(SD) (89) (2.17) (89) (1.10) (55) (1.73) (.89) (1.73) (.75) (1.68)
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4. Feel Exhilarated (Table 16)

Means and standard deviations for this item are presented in Table 16. No mean

effects for OL were found for day F (3,14) = 2.66, p = .09 (eta® = .36); group F (3,16) =

235,p=.11 (eta2 =.31); orday X group F (3,16)=1.97, p=.07 (eta’=.29). For OD,

no main effects were found for day (3,14) =2.83, p = .08 (eta’ = .38); group F (1,16) =

1.54,p=.24 (eta2 =.22); orday X group F (3,16)=1.31,p=.27 (eta® = 21).

Table 16
Means (Standard Deviations) for Qutcome Expectations (OL and OD) During Exercise. (Feel Exhilarated:
Item 4)
Energy Availability (n=5/EA)
EA40 EA25 EA19 EAll All EA Groups
oL (0)5) OL oD OL oD OL oD OL (0)3)
T);y 3 Mean 7.80 9.60 8.60 9.80 9.20 9.60 9.20 10.00 8.70 9.75
(SD) (148) (89) (.89) (45) (1.10) (55 (84) (0 (L.17) (.55)
Day4 Mean 8.20 9.40 6.80 8.80 8.40 9.60 8.60 9.30 8.00 9.28
(SD) (1.30) (.89) (1.10) (1.30) (.55 (55 (1.19) (67 (1L.21) (.8%)
Day5 Mean 8.00 9.40 7.20 8.40 7.20 9.80 8.60 9.60 7.75 9.30
(SD) (1.58) (.89) (.84) (1.14) (239) (45 (1.14) (89) (1.59) (.98)
Day6 Mean 840 9.60 6.00 8.60 7.20 9.60 8.80 9.80 7.60 9.40
(SD) (1.34) (.55) (141) (1.52) (148) (.55) (130) (94) (1.70) (.99

- was found on OL for day F (3,14) =2.04, p = .15 (eta® = .30); group F (3,16) = .65, p =

S. Feel Exhausted (Table 17)

Means and standard deviations for feel exhausted are in Table 17. No main effect

59 (eta=.1 1); or day X group F (3,16) =.74, p= .67 (eta’ = .14). No main effects were

found on OD for day F (3,14) =3.04,p= .06 (eta® = .39); group F (3,16) = .25,p= .86

(eta® = .05); or day X group F (3,16) =.74, p = .67 (eta® = .13).
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Table 17

Means (Standard Deviations) for Outcome Expectations (OL and OD) During Exercise. (Feel Exhausted:

Item 5,
Energy Availability (n=5/EA)
EA40 EA25 EAI9 EAll All EA Groups
OL oD OL oD OL oD OL oD OL oD
T)ay 3 Mean 640 3.80 640 3.60 7.00 540 500 340 620 4.5
(SD) (2.88) (3.56) (2.97) (2.41) (1.58) (3.65) (1.87) (1.34) (233) (2.78)
Day4 Mean 540 400 620 320 720 480 500 240 595 3.60
(SD) (3.36) (3.74) (2.86) (3.03) (228) (2.95) (2.00) (2.61) (2.61) (3.00)
Day5 Mean 360 240 6.00 1.60 540 200 480 300 495 225
(SD) (230) (1.67) (2.55) (89) (1.82) (1.00) (L.79) (2.00) (2.16) (1.45)
Day6 Mean 500 320 6.80 120 560 160 460 300 550 25
(SD) (3.32) (390) (277) (45) (207 (550 (2.07) (3.08) (2.54) (247N

6. Feel Satisfied (Table 18)

Means and standard deviations for feel satisfied are presented in Table 18. For

OL, no mean effects were found for day F (3,14) = 1.95, p = .17 (eta® = .29); group F

(3,16) = .19, p = .90 (eta* = .03); or day X group F (3,16) = .74, p = .67 (eta’ = .13). For

OD, no main effects were found for group F (3,16) = .86, p = .48 (eta’ = .14) or day X

group F (3,16)=1.27,p=.29 (eta’= .21). However, a main effect was found for day F

(3,14) = 3.38, p = .048 (eta’ = .42). Post hoc tukey tests were conducted, but they did not

show any significant differences between groups.
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Table 18

Means (Standard Deviations) for OQutcome Expectations (OL and OD) During Exercise. (Feel Satisfied:

Item 6)
Energy Availability (n=5/EA)
EA40 EA25 EAI9 EAll All EA Groups
OL oD oL oD OL oD OL 0)9) OL ob p value
Day3 860 1000 840 10.00 9.00 1000 9.00 960 875 990 054,y
89) (0) (1.52) (0) (@A) ()] (122) (.55) (1.07) (31)
Day4 840 960 780 960 840 960 860 960 830 9.60
(1.14) (55) (.84) (55) (.89) (.55) (1.52) (.55) (1.08) (.50)
Day5 800 980 820 940 820 1000 840 9580 820 9.75
(1.22) (45) (1.10) (.89) (1.10) (0) (1.52) (45) (1.15) (.55)
Day6 8.6 10.0 80 9.4 8.6 9.8 8.0 9.8 8.3 9.75
(1.14) (0) (122) (.89) (1.14) (45) (1.58) (45 (1.22) (.55)

Day = main effect for OD found, however, post hoc tests found no significant differences
between groups

Outcomes Immediately After Exercise (ltems 7-12)

7. Feel More Alert/Awake (Table 19)

Means and standard deviations for item 7 are presented in Table 19. For OL,

No main effects were found for day F (3,14) =1.96, p = .17 (eta® = .30); group F (3,16) =

1.1, p = .38 (eta* = .17); or day X group F (3,16) = .32, p = .96 (eta’ =.06). For OD, no

main effects were found for day F (3,14) = .94, p = .45 (eta’ = .17); group F (3,16) =

1.56, p = .24 (eta’ = .23); or day X group F (3,16) =.79, p = .63 (eta® = .14).
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Table 19
Means (Standard Deviations) for Outcome ctations (OL and OD) Immediately After Exercise.(Feel

More Alert/ Awake: Item 7)
Energy Availability (n=5/EA)

EA40 EA25 EAI9 EAll All EA Groups

oL oD OL oD oL oD OL oD oL oD

Day3 Mean 9.00 2.00 800 1.80 880 120 940 140 8.80 1.60
(SD) (1.22) (1.73) (2.12) (.84) (1.30) (45 (.89) (.89) (1.44) (1.05)

Day4 Mean 880 2.00 740 120 800 160 880 200 825 1.70
(SD) (1.30) (1.73) (2.79) (45) (292) (2.19) (.84) (1.34) (2.07) (1.8%)

Day5 Mean 860 3.60 720 120 720 240 860 260 790 245
(SD) (1.14) (.41 (1.92) (45) (3.56) (2.19) (1.34) (1.34) (2.15) (1.85)

Day6 Mean 8.80 320 6.60 1.00 7.00 120 840 280 7.70 2.05
(SD) (84) (249) (55 (0) (3.00) (45) (1.14) (249 (1.81) (1.91)

8. Feel More Tired and Worn Qut (Table 20)

Means and standard deviations for item 8 are presented in Table 20. For OL, no
main effects were found for day F (3,14) = .83, p=.50 (eta® = .15); group F (3,16) =
1.72, p = .20 (eta’ = .24); or day X group F (3,16) = 1.25, p = .30 (eta® = .21). For OD,
no main effects were found for day F (3,14) =2.52,p=.10 (eta® = .35); group F (3,16) =
1.58, p = .23 (eta’ = .23); or day X group F (3,16) = 1.2, p = .33 (eta® = .20).

Table 20

Means (Standard Deviations) for Qutcome Expectations (OL and OD) Immediately After Exercise.(Feel
More Tired and Worn Out: ltem 8)

Energy Availability (n=5/EA)

EA40 EA2S EA19 EAll All EA Groups

oL oD OL oD OL oD oL oD OL oD

Day3 Mean 520 9.60 640 8.60 3.00 9.80 460 . 9.60 4.80 9.40
(SD) (3.35) (.89) (2.19) (2.19) (1.58) (45) (167 (.89) (246) (1.27)

Day4 Mean 440 980 740 900 600 980 500 960 570 9.55
(SD) (297) (45) (1.82) (L.73) (3.67) (45) (279 (55) (2.89) (.94)

Day5 Mean 480 980 7.60 860 620 1000 400 940 565 945
(SD) (2.39) (45) (230) (1.67) (2.86) (0) 224) (89) (2.66) (1.05)

Day6 Mean 380 1000 760 860 440 960 520 960 525 945
(SD) (249 (0) (251) (1.52) (3.58) (.55) (259) (55 (299 (99
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9. Feel Refreshed and Alive (Table 21)

Means and standard deviations for item 9 are presented in Table 21. For OL, no

main effects were found for day F (3,14) =2.07,p=.15 (eta® = .31); group F (3,16) =

1.1, p=.38 (eta? =.17); or day X group F (3,16)=1.27,p= .29 (eta® = 21). For OD, no

‘main effects were found for day F (3,14) = .57,p = .65 (eta®=.11); group F (3,16) =

2.72, p = .08 (eta’ = .34); or day X group F (3,16) = 1.18, p = .34 (eta’ = .20).

Table 21

Means (Standard Deviations) for Outcome Expectations (OL and OD) Immediately Afier Exercise (Feel
Refreshed and Alive: Item 9)

EA40 EA25 EA19 EALll All EA Groups
oD oL oD OL oD OL oD oL oD OL
Day3 Mean 840 9.80 7.80 9.00 920 1000 840 9.60 845 9.60
(SD) (1.52) (45) (2.28) (1.41) (.84) (O (1.34) (.89) (1.54) (.88)
Day4 Mean 800 980 620 920 760 960 860 940 760 9.50
(SD) (1.58) (45) (1.10) (1.30) (2.79) (.55) (.89) (.89) (1.85) (.83)
Day5 Mean 820 980 720 920 700 1000 800 9.60 760 9.65
(SD) (164) (45 (84) (84) (255 (0 (1.58) (.55) (1.70) (.59)
Day6 Mean 800 1000 620 820 700 960 820 980 735 940
(SD) (122) (0) (148) (1.79) (2.74) (.55) (.84) (45) (L.79) {(1.14)

10. Feel Satisfied (Table 22)

Means and standard deviations for item 10 are presented in Table 22. For OL,

~ no main effects were found for day F (3,14) = 1.7, p= .21 (eta® = .26); group F (3,16) =

09,p=.96 (eta’ = .02); or day X group F (3,16) = 1.07, p = 41 (eta® =.18). For OD, no

main effects were found for day F (3,14) = 1.43, p = .28 (eta® = .24); group F (3,16) =

48,p=.70 (eta’ = .08); or day X group F (3,16) = 1.63,p=.15 (eta® = 25).
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Table 22
Means (Standard Deviations) for Outcome ctations (OL and OD) Immediately After Exercise.(Feel
Satisfied: Item 10,

Energy Availability (n=5/EA)

EA40 EA25 EA19 EAll All EA Groups
oL oD OL oD oL oD oL oD OL oD

Day3 Mean 8.60 980 880 9.80 920 1000 88 960 885 9.80
(SD) (1.34) (45) (130) (45 (84 (0) (1.10) (55) (1.09) (41

Day4 Mean 840 980 840 980 900 960 900 940 870 9.65
(SD) (1.14) (45) (l.14) (45 (71) (.55) (1.00) (.89) (98 (.59

Day5 Mean 840 980 860 940 8.60 10.00 820 960 845 9.70
(SD) (1.14) (45) (134) (89) (55 (0) (1.30) (.55) (1.05) (.57

Day6 Mean 880 1000 860 980 860 980 860 980 865 9.85
(SD) (84) (0) (1.34) (45) (1.14) (45) (l1.14) (45) (1.09) (37)

11. Feel More Relaxed (Table 23)

For item 11, the means and standard deviations are in Table 23. No main
effects were found for OL on day F (3,14) = .10, p = .96 (eta’ = .02); group F (3,16) =
.63,p=.60 (eta’ =.11); or day X group F (3,16) =1.34,p = .26 (eta’ = .22). No main
effects were found on OD on day F (3,14) =.82, p=.50 (eta® = .15); group F (3,16) =
.67, p=.58 (eta’ =.11); or day X group F (3,16) = 1.07, p = .41 (eta® = .18).

Table 23
Means (Standard Deviations) for Quicome ctations (OL and OD) Immediately Afier Exercise.(Feel

More Relaxed: ltem 11)
Energy Availability (n=5/EA)

EA40 EA25 EA19 EAll All EA Groups
OL oD OL oD OL oD OL 0))) OL oD

Day3 Mean 820 1000 740 920 840 920 880 940 820 9.45
(SD) (1.79) (0) (1.82) (1.10) (1.14) (.84) (.84) (.89) (1.49) (.83)

Day4 Mean 860 980 800 980 880 960 800 940 835 965
(SD) (1.14) (45) (1.87) (45) (1.10) (.55) (1.58) (.89) (1.39) (.59)

Day5 Mean 840 980 800 940 860 1000 820 960 830 9.70
(SD) (L.14) (45 (141) (89) (55 (0) (1.64) (55 (L1 (57

Day6 Mean 900 1000 760 960 800 960 840 960 825 9.70
(SD) (71) (0) (1.52) (89) (1.0) (.55) (134) (55) (121) (57
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12. Feel Less Stressed and Anxious (Table 24)

For item 12, the means and standard deviations are presented in Table 24. No

main effects on OL were found for day F (3,13) = .81, p =51 (eta’ = .16); group F (3,15)

= 28, p = .84 (eta’ = .05); or day X group F (3,15) = 1.16, p = .36 (eta? = .21). No main

effects were found on OD for day F (3,13) =.71, p = .56 (eta® = .14); group F (3,15) =
1.22,p=.34 (eta2 = 20); or day X group F (3,15) = .66, p=.74 (eta2 =.13).

Table 24

Means (Standard Deviations) for Outcome Expectations (OL and OD) Immediately After Exercise.(Feel
Less Stressed and Anxious: Item 12)
Energy Availability (n=3/EA)

EA40 EA25 EAI9 EAll All EA Groups
oL oD oL oD OL oD OL oD oL oD

Day3 Mean 820 1000 9.00 9.60 900 9.80 950 925 889 968
D) (1.79) (0) (1.00) (.89) (1.22) (45) (.58) (.96) (1.24) (.67)

Day4 Mean 880 980 840 980 800 940 850 950 842 942
(SD) (.84) (45 (1.67) (45 (71 (89 (191) (2.38) (1.26) (1.22)

Day5 Mean 840 9380 820 940 8.60 1000 925 925 858 9.63
(SD) (1.14) (45) (1.64) (89) (55 (O (96) (96) (1.12) (.68)

Day6 Mean 9.00 1000 780 960 820 960 850 850 837 947
(SD) (71) (O (1.48) (.89) (.84) (55) (1.91) (2.38) (1.26) (1.22

Outcomes One or Two Days After Exercise (ltems 13-20)
13. Feel Good Physically (Table 25)

For item 13, means and standard deviations are presented in Table 25. No

main effects on OL were found for day F(3,14) = .23, p= .87 (eta® = .05); group F (3,16)

=.18, p = .91 (eta’ = .03); or day X group F (3,16) = 1.0, p = .46 (eta® = .17). No main
effects on OD were found for day F (3,14)=1.12, p=.38 (eta®= .19); group F (3,16) =

1.21, p =34 (eta’=.18); or day X group F (3,16) = 1.2.
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Table 25

Means (Standard Deviations) for Outcome Expectations (OL and OD) One or Two Days Afier
Exercise. (Feel Good Physically: Item 13)
Energy Availability (n=5/EA)
EA40 EA25 EA19 EAll All EA Groups
OL OD oL Oob OL oD OL oD oL oD
T)ay 3 Mean 8.20 9.830 8.00 9.20 8.40 9.80 9.00 9.80 8.40 9.65
(SD) (1.48) (45) (245) (84) (2.07) (45 (1.00)0 (45 (1.73) (.59)
Day4 Mean 8.60 9.80 8.20 9.40 8.80 9.80 8.60 9.70 8.55 9.68
(SD) (1.14) (45) (249 (89) (84 (45 (134 (45 Q4D (5D
Day5 Mean 9.00 9.80 8.20 9.40 8.20 10.00 8.40 9.80 845 9.75
(SD) (141) (45) (.05 (89 (8 (0 (1.52) (45) (1.43) (.55)
Day6 Mean 8.60 10.00 7.80 9.60 8.80 10.00 8.60 9.80 8.45 9.85
(SD) (@1.14) (0) 249) (55 (@1.30) (0) (1.14) (45 (1.54) (37)

14. Feel Generally Happier/Feel Better Emotionally (Table 26)

For item 14, means and standard deviations are presented in Table 26. No main

effects were found on OL for day F (3,14)=.39,p=.76 (eta®= .08); group F (3,16) = .29,

p = .83 (eta’ = .05); or day X group F (3,16) = .83, p=.59 (eta’ = .15). No main effects

were found on OD for day F (3,14) = 1.83, p=.19 (eta’ =.28); group F (3,16) = 1.69, p =

21 (eta’ = .24); or day X group F (3,16) =.72, p = .68 (eta’= .13).

Table 26
Means (Standard Deviations) for Qutcome Expectations (OL and OD) One or Two Davs After Exercise

{Feel Generally Happier/ Feel Better Emotionally: Item 14)
Energy Availability (n=5/EA)

EA40 EA25 EAI9 EAIl All EA Groups
OL oD oL 10)) OL oD OL ob oL oD
Day3 Mean 840 1000 7.80 940 840 1000 9.00 9.80 840 9.80
(SD) (1..19) (0) (249) (.89) (07) (O (1.00) (45) (1.70) (.52)
Day4 Mean 860 980 820 940 860 1000 860 970 850 9.73
(SD) (1.14) (45) (249) (89) (.89) (0) (1.34) (45) (1.47) (.55
Day5 Mean 920 980 800 940 840 1000 880 9.80 860 9.75
(SD) (1.10) (45) (245) (89) (89 (0) (130) (45) (1.50) (.55)
Day6 Mean 8.80 1000 800 960 840 1000 880 1000 850 990
(SD) (84 (0) (245) (.55) (1.52) (0) (130) (0) (1.54) (31)
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15. Feel Stiff/Sore Body (Table 27)

For item 15, means and standard deviations are presented in table 27. No main
effects on OL were found for day F (3,14) =1.07, p = .39 (eta® = .19); group F (3,16) =
.69, p=.57 (eta’ = .11); or day X group F (3,16) = 1.1, p= .39 (eta® = .19). No main
effects on OD were found for day F (3,14) = .55, p = .66 (eta® = .11); group .F 3,16) =
1.5, p = .25 (eta’ = .22); or day X group F (3,16) = 1.1, p = .39 (eta® = .19).

Table 27
Means (Standard Deviations) for Outcome ctations (OL and OD) One or Two Days Afier Exercise
eel Stiff/Sore Body: Item 15
Energy Availability (n=5/EA)

EA40 EA25 EAI9 EAll All EA Groups
OL oD OL oD OL oD OL 0)0) OL oD

Day3 Mean 17.00 3.40 5.60 340 580 1.60 640 4.80 620 330
(SD) (141) (1.52) (1.82) (2.51) (3.56) (1.34) (1.34) (.77 (2.12) (2.27)

Day4 Mean 700 380 620 340 440 120 6.80 360 6.10 3.00
(SD) (1.22) (2.68) (.84) (2.88) (3.65) (45) (1.79) (241) (2.25) (2.38)

Day5 Mean 620 380 580 3.00 380 160 560 460 535 325
(SD) (2.39) (L.79) (2.39) (2.92) (3.49) (1.34) (1.52) (3.21) (2.52) (2.51)

Day6 Mean 600 340 640 260 540 2.00 540 400 580 3.00
(SD) (71) (1.67) (1.95) 2.19) 70) (224) (207) (2.83) (1.88) (2.22)

16. Feel Better About Yourself/More Confident (Table 28)

For item 16, means and standard deviations are presented in Table 28. No main

effects were found on OL for day F (3,14) = .54, p= .67 (eta’ = .1); group F (3,16) = .29,

p = .83 (eta’ = .05); or day X group F (3,16)=1.29, p= .28 (eta2:= .21). No main effects

were found on OD for day F (3,14) = .65, p = .60 (eta’ = .12); group F (3,16) =.55,p=

.66 (eta® = .09); or day X group F (3,16) = .84, p =.58 (eta® = .15).
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Table 28
Means (Standard Deviations) for Outcome ctations (OL and OD) One or Two Days After Exercise

(Feel Better About Yourself/More Confident; ltem 16)
Energy Availability (n=5/EA)

EA40 EA25 EAI9 EAll All EA Groups
OL oD OL oD oL oD oL oD OL oD

Day3 Mean 860 940 760 920 720 1000 820 960 790 9.55
(SD) (1.14) (134) (2.88) (1.30) (1.92) (0)  (1.48) (89) (1.89) (1.00)

Day4 Mean 820 980 820 920 740 980 720 980 7.75 940
(SD) (1.30) (45) (249) (1.30) (1.67) (45 (259 @17 (97D (127

Day5 Mean 8.80 940 7.60 940 7.80 10.00 8.00 980 805 965
(SD) (1.30) (.89) (2.88) (.89) (84) (0) (1.58) (45) (1.73) (.67

Day6 Mean 860 920 840 940 800 1000 800 9.60 825 9.55
(SD) (1.67) (1.79) (1.52) (.89) (1.58) (0) (1.58) (.55) (1.48) (1.00)

17. Have More Energy (Table 29)

Means and standard deviations for item 17 are presented in Table 29. No main
effects were found on OL for day F (3,14)=1.73,p= .21 (eta’ = 27); group F (3,16) =
.66, p = .59 (eta’=.11); or day X group F (3,16) = 1.51, p = .19 (eta® = .24). No main
effects were found on OD for day F (3,14)= .51, p = .69 (eta® = 10); group F (3,16) = .84,
p = .49 (eta® = .14); or day X group F (3,16) = .80, p = .62 (eta® = .14).

Table 29

Means (Standard Deviations) for Outcome Expectations (OL and OD) One or Two Days After Exercise
(Have More Energy: ltem 17)
Energy Availability (n=5/EA)

EA40 EA25 EAI19 EAll All EA Groups
oL oD OL oD oL ob OL oD oL oD

Day3 Mean 840 10.00 7.00 9.00 7.60 9.60 860 980 790 9.0
(SD) (1.14) (0) (3.32) (141) (1.67) (89) (1.67) (45) (2.05) (.88)

Day4 Mean 840 980 700 920 780 980 820 960 785 9.60
(SD) (i.14) (45) (3.32) (1.30) (1.64) (45) (1.30) (.55) (1.95) (.75

Day5 Mean 860 980 700 940 660 9.60 800 980 7.55 9.65
(SD) (134) (45) (3.32) (89) (2.07) (.89) (2.12) (45) (2.28) (.67

Day6 Mean 860 980 700 940 740 1000 820 980 780 9.75
(SD) (1.14) (45) (255) (.89) (1.34) (0) (1.64) (45) (1.74) (.55)
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18. Be More Tired (Table 30)

For item 18, means and standard deviations are presented in Table 30. No
main effects were found on OL for day F (3,14) = .22, p = .88 (eta’ = .05); group F (3,16)
=1.18,p=.35 (eta® = .18); or day X group F (3,16) = .42, p = .92 (eta’ = .08). For OD,
no main effects were found for group F (3,16) = 1.56, p = .24 (eta® = .23) or day X group
F (3,16)=1.09,p= 40 (eta’= .19). However, a main effect was found for day F (3,14) =
4.05, p = .03 (eta® = .47). Post hoc tukey tests found no significant differences between
groups.

Table 30

Means (Standard Deviations) for OQutcome Expectations (OL and OD) One or Two Days After Exercise (Be
More Tired: Item 18)
Energy Availability (n=5/EA)

EA40 EA25 EA19 EAll All EA Groups
oL oD oL oD oL oD oL oD OL oD p value
-I-)ay 3 420 160 4.6 140 280 140 2.80 160  3.60 150  .054y
(239) (1.34) (2.88) (.55) (295) (.55) (L.79) (1.34) (248) (.95
Day4 380 120 520 120 280 120 38 140 390 125
(2.17) (45) (3.03) (45) (1.10) (45) (1.64) (.89) (2.13) (.55)
Day5 380 180 540 140 240 140 410 220 393 1.70
(2.59) (1.10) (2.51) (55) (1.52) (.89) (2.46) (1.64) (2.39) (1.08)
Day6 400 440 500 100 380 120 4.00 220 420 220
(3.39) (3.51) (2.749) (0) (1.79) (45) (235) (1.64) (246) (2.26)

day = main effect found for OD, however post hoc tukey tests found no significant
- differences between groups

19. Feel Less Stressed and Anxious (Table 31)

For item 19, means and standard deviations are presented in Table 31. No

main effects were found on OL for day F (3,14) = .91, p = .46 (eta’ = .16) or group F

(3,16) = .06, p = .98 (eta® = .01); but a day X group interaction was found F (3,16) = 2.19,

p =.048 (eta’ = .31). Post hoc tukey tests found no significant differences between

groups. For OD, no main effects were found for day F (3,14) =2.12, p = .14 (eta® = 31);
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group F (3,16) = .0, p = 1.0 (eta® = .00); or day X group F (3,16)= .79, p = .62 (eta’ =
.14).

Table 31

Means (Standard Deviations) for Qutcome Expectations (OL and OD) One or Two Days After Exercise

(Feel Less Stressed and Anxious: Item 19)
Energy Availability (n=5/EA)

EA40 EA25 EAl9 EAll All EA Groups

OL Ob OL ©OD OL OD OL OD OL OD pvalue
Day3 7.00 8.00 720 9.00 7.60 7.60 9.00 920 7.70 845 054

(3.00) (3.94) (3.35) (1.41) (L.14) (391) (1.41) (1.30) (2.36) (2.78)

Day4 7.80 980 740 920 780 820 660 800 740 8.80
(1.48) (45) (297 (1.3) (1.64) (4.02) (3.05) (3.94) (2.26) (2.76)

Day5 820 980 760 980 720 1000 820 960 730 9.80
(1.64) (45) (2.88) (45 (1L.79) (0) (1.79) (55) (196) (41)

Day6 680 820 760 800 780 1000 760 940 745 890
(327) (4.02) (1.95) (346) (.84) (0) (1.67) (.89) (1.99) (2.61)

dxg (day by group) = main effect for OL, however post hoc tukey tests found no
significant differences between groups

20. Feel Satisfied (Table 32)

For item 20, means and standard deviations are presented in Table 32. No main
effects were found on OL for day F (3,14), p=.10 (eta® = 35) or group F (3,16) = .37,p
=78 (eta’ = .06); but, a day X group interaction was found F (3,16) =2.3, p = .038 (eta’
=.32). Post hoc tukey tests were done and no significant differences were found between
- groups. For OD, no main effects were found for day F (3,14)=1.7,p= .21 (eta® = .27);
group F (31,16) = .47, p = .71 (eta’ = .08); or day X group F (3,16) = .78, p = .64 (eta’ =

14).
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Table 32

Means (Standard Deviations) for Qutcome Expectations (OL and OD) One or Two Days After Exercise
{Feel Satisfied: Item 20)
Energy Availability (n=5/EA)

EA40 EA25 EAL9 EAll All EA Groups

oL oD OL oD oL oD OL oD OL oD p value
Day3 820 800 740 920 9.60 9.80 830 9.80 850 920 044

(1L.30) (3.94) (3.29) (l1.10) (.55) (45) (.84) (45) (1.88) (2.04)

Day4 800 980 760 920 880 980 780 960 8.05 9.60
(122) (45) (2.88) (1.30) (.84) (45) (1.79) (.55) (1.76) (.75)

Day5 860 980 780 960 840 1000 800 9.80 820 9.80
(1.34) (45) (2.86) (55) (55 (0) (1.58) (45) (1.67) (41

Day6 840 1000 840 960 860 980 780 9380 830 9.80
(1.14) (0) (1.52) (.55) (1.67) (45) (1.79) (45) (1.45) (4D

dxg (day by group) = main effect for OL, however post hoc tukey test found no
significant differences between groups
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CHAPTER §
DISCUSSION

The primary purpose of this study was to investigate the psychosocial outcomes
of attitudes, self-efficacy and outcome expectations in conjunction with a physiological
study involving acute, exercise bouts of a long duration and controlled EA m a
homogenous sample of overweight women. However, a major limitation of the current
study was the small sample size.

Although hundreds of women phoned or e-mailed in their interest, only 20
actually participated and completed the study. This allowed for only five participants
within each EA group. A study that was similar in terms of the physiological component
indicated 18 participants were needed per group (Loucks & Callister, 1993). However,
Loucks and Heath (1994) found statistical findings physiologically with five to eight
women per group. Due to time constraints with data collection, time commitment
required to be involved with the study, and the difficulty of finding participants to meet
all of the entry criteria, only 20 females participated in this study.

With the study taking place over six consecutive days, many women were unable
to participate because of the large amount of time needed in such a short time frame,

- especially those that worked full-time or had small children. Also, with the duration on
the three exercise days ranging from 2.5 to 4.5 hours including the blood work and
questionnaire prior to exercising, many women were deterred from participating in the
study. As a result of the exercise, one participant experienced a great deal of muscle

soreness and dropped out of the study. Also, more than two participants at the same time,
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was not feasible with this investigation as each person had to be hooked up to a metabolic
cart periodically throughout the exercise bouts to ensure intensity was maintained.
When recruiting overweight females for the study, stringent criteria were put forth
(see methods and results section). Many women did not meet this criteria for one reason
_or another that would affect hormonal status (for example, being on birth control pill or
thyroid medication).

Another factor that lad to fewer women participating than originally
planned was the amount of time that passed from the first meeting with the researcher
and the actual participation in the 6-day study. With too much time lapsing, interest
waned or other priorities took precedence. Several factors were connected to this time
lapse. One included the completion of a 7-day diet record prior to participation in the 6-
day study. It was important to get the diet record before beginning the 6-day study, so an
understanding of normal eating patterns could be obtained. One participant started the 6-
day study before completing the diet record and failed to bring it in even after several
reminders.

Secondly, the researcher had to wait for the menstrual cycle to begin before the
study could commence, with day 6 of the menstrual cycle being the last possible start
 date. By the time some potential participants’ menstrual cycles began other
commitments such as family or exams were given higher priority, so then the researcher
would wait until the next cycle or the next one after that. As a result, these participants
were no longer interested in doing the study. Although the researcher tried to focus on
the incentives gained from participating in the study such as diet record analysis, fitness

assessments and research outcomes, participants could not be convinced to partake in the
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study. It took eleven months to get 20 people, at which point, the researcher decided to
analyze the results and write everything up.
Demographics

The influence of the small sample size on the statistical analyses is apparent in
examination of the demographic data. Although no significant findings between groups
were found, EA11 (the lowest EA group) was generally lighter in weight and had lower
percent body fat than the other three EA groups. This in turn affected their relative
maximal oxygen consumption with the mean score in the EA11 group being higher than
the other three groups. However, absolute maximal oxygen consumption indicated all
four groups to be at a similar fitness level. Although the study was on overweight
women there was no upper limit on body mass index (BMI) set when recruiting
participants, it only had to be greater than 26kg/m®. Overweight is defined as a BMI
between 26-30kg/m? (Canadian Association of Sports Sciences, 1987). Asaresult, 11 of’
the 20 women in this study had BMIs greater than 30. Four of these obese women were
in EA40, three in EA2S, three in EA19, and only one in EA11. This contributed to the
lower mean for body weight and body fat in the EA11 group

Psychological Variables

' Attitudes, self-efficacy theory, along with outcome expectations have been used
to help researchers understand the determinants of physical activity. Knowledge of
determinants in overweight women can therefore lead to appropriate interventions being
designed and implemented in this understudied population who have so much to gain in

terms of improved health and a better quality of life. By examining overweight women
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in an acute exercise environment, a better understanding of these psychological
constructs could be obtained.

The small sample size and the variance in responses as indicated by the standard
deviations, contributed to the low power and mostly non-significant findings.
Interpretation of the results was difficult as there were close to significant findings and
large effect sizes in some areas. Even one outlier between groups with only five people
in each group greatly influenced the statistical analyses.

In comparing baseline responses on day three for many of the questions, there was
a lot of variability between groups. However, even within each EA group, there was
considerable variability in some instances and no variability in others. For example with
outcome expectations, item one, “get sweaty”, for outcome desirability for EA25, the
standard deviation was 3.7, however for the same group for OL there was 0 variance.
This makes any baseline comparisons between EA groups difficult. It was hypothesized
that with time, EA groups would be different with the EA40 having higher scores by day
6. With the fluctcuation in responses by each participant, no baseline comparisons could
be made.

Attitudes

For attitudes, both evaluative and affective, no main effects were found. With
evaluative attitudes, the effect sizes were fairly large, .29 for day, .33 for group and .19
for day by group indicating a large amount of change in the dependent variable over time.
However, the low power as a result of the small sample prevented significant results
occurring. In the EA25 group it was interesting that every participant responded with a

9.0 on each of the four days the questionnaires were filled out, indicating no variance in
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this group. A larger sample would have more variance with their responses to the
question. The effect sizes were not as large with affective attitudes with the highest one
being .24 for the day x group interaction.

In this study, overweight women had positive attitudes with regards to exercise.
These attitudes were not changed when combined with controlled energy intake and
energy expenditure. Unlike Wilcox and Storandt (1996), the current study did not
categorize participants based on age or exercise status. Although, most of the
participants in this study said they were active on a regular basis when they completed
the demographic questionnaire, non-exercisers’ and exercisers’ attitude responses did not
indicate any differences. This study partially supports Wilcox and Storandt’s study that
found exercisers to be more positive than non-exercisers as most women in the present
study were exercisers. However, non-exercisers also had positive attitudes. In addition,
women were under forty years of age, further supporting their research of young women
having positive attitudes. Women in this study were not only young, but also overweight.
Consequently, this research adds to the attitude literature on women.

It was hypothesized that evaluative attitudes would remain unchanged throughout
the duration and affective attitudes would decrease because of this acute exercise
» experience. As a result of the non-significant findings, this hypothesis was not supported.
The long duration in this study may have been seen as a one time experience, not realistic
compared to the normal exercise environment. Thereby, participants’ attitudes were not
affected. Participants probably felt that for three days, they could endure this atypical
exercise environment, and therefore responded more to the general exercise setting. A

longer study, at the same duration may have changed affective attitudes, but for three
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days, the participants in this study may have felt that they could do this, as it was
something they would probably never do again. Participants probably responded to the
questionnaire, not in the context of the current investigation, but in terms of generally
recommended exercise practice.

In the current investigation, evaluative attitudes were found to be more positive
than affective attitudes. Azjen and Timko (1986) found health behavior to be predicted
with greater accuracy from an affective versus an evaluative measure of attitude. These
authors refer to affective attitudes as the enjoyment factor with these attitudes reflecting
the pleasures/displeasures associated with performing generally recommended health
practices. Because most people know the advantages of exercise, evaluative attitudes
would be responded with more positive scores as the items representing this construct are
bipolar adjectives on the advantages/disadvantages of exercise. However, affective
attitudes would provide knowledge on the emotions/feelings associated while exer;ising
and would generally be different from evaluative attitudes. Despite the fact that non-
significant findings occurred, lower overall responses on affective attitudes compared to
evaluative attitudes showed that overweight women did not regard exercise to be super
enjoyable even though they positively evaluated it. This therefore, provides some
- support for Azjen and Timko with affective attitudes lower in the current study.
Consequently, overweight women evaluate exercise as being beneficial and have positive
attitudes toward exercise.

It was also hypothesized that attitudes would be different between groups with
EA40 having higher attitudes by day 6 followed by subsequent decreases in the

remaining three EA groups. There was no significant difference between groups over the
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four days attitudes were measured. Therefore, this hypothesis was not supported. One
explanation for this was the disparity in responses by a small sample greatly affecting the
results. Also, this acute experience may not have been long enough to have an effect on
changing attitudes between groups.

Self-Efficacy

No main effects were found for coping or task efficacy. However, there were
large effect sizes for day and day by group for coping and close to significant findings for
day (.08). As well, there was a large effect size and a close to significant finding for task
for day (.07). Again, a larger sample size would have increased the power and the
probability of a significant finding. A main effect for group was found for scheduling
efficacy with EA25 showing significantly higher scheduling efficacy than the other three
EA groups. The reason for this result is unclear as this group.is the second highest EA
group. The only plausible explanation is the small sample size.

It was hypothesized that self-efficacy would increase by day 6 for each of the
groups. Because of the non-significant findings, this hypothesis was refuted. However,
task efficacy scores were quite high, indicating that overweight women were already high
in this type of efficacy. Rodgers and Sullivan (in press) found both exercisers and non-
h exercisers to have high task efficacy. Although, participants in this study were not
categorized into exercisers and non-exercisers, overall, task efficacy was high. Support
was therefore provided for Rodgers and Sullivan’s research. With regards to the items in
the questionnaire on task efficacy, the four items that were assessed (“pace yourself to
avoid over-exertion”, “perform all the required movements”, “follow directions from an

instructor”, “check how hard your activity is making you work™) were probably not much
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of a barrier for these women, considering the intensity was moderate (80-90% VT,
lowered to 80% if it was too difficult); cycling was not too skill oriented, no directions
were needed, and a heart rate monitor was worn and intensity monitored so participants
always knew how hard they were working.

McAuley et al (1995) and McAuley, Courneya, et al (1991) found acute and
chronic exercise to significantly increase self-efficacy. However, chronic exercise
participation made more dramatic increases in self-efficacy. Acute exercise self-efficacy
was measured in both of these studies before and after graded exercise testing. Although
the current study was on acute exercise, the questionnaire may not have captured this
specific exercise experience thereby not significantly affecting self-efficacy.

In addition to this, the items addressing coping and scheduling efficacy were more
on a general exercise experience (see Appendix B). For example, some of the items
addressed confidence to exercise “when tired”, or “in a bad mood” or to “exercise
regularly, no matter what”. Perhaps questions more specific to this particular exercise
experience would have found different responses.

It was also hypothesized that self-efficacy would be higher for EA40, and linearly
decrease in the lower EA groups. This hypothesis was refuted by the current
investigation. Rodgers and Sullivan (in press) found exercisers to have higher coping and
scheduling efficacy. This study was categorized by EA, and the non-significant findings
did not allow for any conclusions to be drawn. The small sample size, the variability in
responses, as well as the questionnaire not measuring specifically this exercise situation
or participants responding to the questionnaire in terms of general exercise may have

contributed to the non-significant findings.
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- Outcome Expectations

Several main effects were found for outcome expectations. For outcomes during
exercise, item 6, * feel satisfied” for OD had a main effect for day. For outcomes 1 or 2
days after exercise, there was a main effect for OD for day for item 18, “be more tired”
as well as a day x group interaction for OL for items 19, “feel less stressed and anxious”™
and 20, “feel satisfied”. However, for these outcomes, post hoc tukey tests were
performed and non-significant findings were found. Other outcomes also approached
significance. Items 2, “increase your heart rate” and 5 “feel exhausted” both approached
significance (p=.06) for day and OD.

Although non-significant findings were found for each of the 20 outcomes for OD
and OL,‘the effect sizes were reaching meaningful values. The reasons for the non-
significant findings again have to do with the small amount of women in each group.

The responses on some of the outcome items were not expected. For example, for
item 7, “feel more alert/awake”, for OD, all the groups responded with low values (from
1.0, the lowest average response to 3.6, the highest average response). It is hard to
understand why overweight women would not want to feel more alert or awake with
exercise. A general expectation would be that most people would want to feel more alert
and awake, as a benefit of exercise. On another item, item 8, “feel more tired and worn
out”, all EA groups responded high (from 8.6, the lowest response to 10.0, the highest
response). Again, it is unusual that overweight women would want to feel more tired and
worn out because the general expectation would be that one would not want to feel more
tired and worn out. Perhaps, the cognitions of overweight women are different than

expected. Their thoughts may be in conjunction with the old American College of Sports
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Medicine (ACSM) guidelines where frequency, intensity, and duration at a prescribed
amount were recommended for fitness benefits. Exercise was therefore seen by many as
hard. Participants in this study may have felt that with exercise, if they were to benefit
from it, it had to be strenuous. Accordingly, they should feel tired and desire that to gain
the benefits. In contrast, “feeling more alert or awake” would indicate participants had
not worked hard enough. Hence, this item was seen as low in desirability.

It was hypothesized that some outcome expectancies would increase and some
would decrease. The non-significant findings refuted this hypothesis. It was also
hypothesized that outcome expectations would be different between groups. This
hypothesis was also refuted.

From the current investigation, with the variability in responses and the non-
significant findings, it was hard to determine the outcomes these women anticipated as a
result of participating in the study. Therefore, comparisons with the relevant literature on
outcome expectations were difficult especially with two of the studies examining
outcome values and outcome likelihood, as well as proximal and distal outcomes
(Rodgers and Brawley, 1996; Rodgers & Gauvin, 1998). This study looked at OL and
OD and did not examine proximal or distal outcomes.

Further, to address Rodgers and Gauvin (1998) and Rodgers and Brawley (1996)
comments on the few studies examining outcome expectations and self-efficacy together,
this study had hoped to contribute to this literature. However, the small sample size did
not allow the power to group the two psychological variables together. Instead, each
outcome item was analyzed on its own. A construct on its own loses some of its

explanation when it can not relate it to other constructs in a theory. It then becomes more
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descriptive. Therefore, outcome expectations in this investigation attempted to describe
the outcomes of overweight women with little success obtained

Summary of Findings

It was hoped that this study would fill in some of the gaps in the literature. This
was accomplished by studying overweight women and adding to the current research on
women and overweight individuals. Further knowledge was obtained from this study on
overweight women. They demonstrated positive evaluations of exercise as well as
positive attitudes towards the exercise experience itself. Because of some of the unusual
responses, it could be questioned whether self-efficacy or outcome expectations in
overweight women differ significantly from normal weight women. The study by
McAuley (1992) found percent body fat to be significantly correlated with self-efficacy,
with people of higher body fat having lower self-efficacy than individuals with lower
body fat. This had a direct effect on general beliefs about physical capability and on
frequency of exercise behaviour with leaner individuals attending more classes. In a non-
structured environment, McAuley and Jacobson (1992) found no difference in body
weight between those that attended on a regular basis and those that periodically
attended. On the other hand, differences in body weight between adherers and non-
adherers in a structured fitness environment were found. McAuley and Jacobson suggest
that heavier individuals may choose or prefer to exercise on their own. These studies
demonstrate that people of higher body fat do in fact respond differently than people of
lower body fat. Perhaps overweight women are more sensitive to their weight and may

not want to be in a structured exercise environment as their weight is an issue.

100



This could be important from an intervention perspective, with programs designed
to be less structured and formal. Perhaps not meeting at a fitness facility, where
overweight women may feel uncomfortable, or designing fitness classes specifically for
overweight individuals so modelling (a source of self-efficacy) to other similar
individuals can take place and increase self-efficacy.

Overweight women in this study perceived exercise to be more desirable if they
were tired and worn out. Consequently, they may need to be educated more on the
benefits that can be gained even from moderate amounts of physical activity and the new
recommendations set forth by the ACSM.

Although a small sample size was used for this study, the questionnaires were
filled out based on an exercise experience where caloric intake and energy expenditure
was strictly controlled. Heart rate and intensity (via a metabolic cart) were monitored
throughout the exercise treatment. Most psychological research, on the other hand,
involves filling out questionnaires on their own or as part of an intervention with few
studies measuring objective indicators.

With self-efficacy, further support was provided for Rodgers and Sullivan’s (in
press), types of efficacy, differentiating the three types of efficacy. High internal

consistencies for each efficacy was found in the current study indicating high construct
validity. Future research would help to determine if these psychological variables are
affected by energy intake.

With the exception of scheduling efficacy, no significant changes in the
psychological variables assessed were observed in this study. However, sample size may

not have allowed the statistical power to identify significant differences between day,
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group, or day x group. Power is influenced by effect size, significance level, and sample
size. To increase power with a small sample, a larger effect size is needed to reach
significance. Besides this major limitation, other limitations to the study may have
influenced the results.

Study Limitations

1. External Validity: Generalizability Across Settings

The investigation took place in a controlled lab setting to monitor speed and intensity on
the bike as well as energy intake through liquid supplementation. Generalizations outside
of this setting are therefore difficult. Also, the exercise duration each day was longer
than what takes place in an average exercise setting (with durations from 150 minutes up
to 223 minutes). Because this study was done in a controlled lab setting, it is unknown at
present if this study is generalizable to the free-exercise environment where participants
are exercising on their own without intensity and duration being monitored.
2. External Validity: Generalizability Across Times
The present study had participants exercising at different times of the day with

some participants exercising early in the morning, others in the afternoon, and others in
the evening. Although each participant herself, exercised at the same time during the
~ three days, within and between groups, exercise times varied.
3. Construct Validity

Expectancy effects may have impaired construct validity when either the researcher’s
or participant’s behaviour increased the chance of the alternative hypotheses being
realized (Gauvin & Brawley, 1993). These authors imply that with studies on exercise, it

is difficult to blind participants and experimenters as the psychological and physiological
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benefits of exercise are well known through the media, fitness clubs, and health
organizations. With the psychological scales used, participants may have responded
higher if they were trying to look better than they are.
4. Lack of Theory
By using attitudes as a construct on its own and not as part of the TPB, it loses

some of its predictability in explaining exercise behaviour and becomes more descriptive.
With outcome expectations, it was hoped to use it as part of self-efficacy theory,
however, the small sample size prevented this from happening. There was not enough
power to group outcome expectations with self-efficacy, therefore it became a construct
on its own and also became more descriptive. According to Godin (1994), the final
behavioﬁr reflects the summed effect of all the factors involved. Two variables in this
study were examined as a construct and not together to get a bigger picture and a better
understanding of what was happenirg with these participants.
5. Internal Validity: Volunteers

Random assignment of participants from the general population did not occur in this
investigation. Women that volunteered for this study may have had a stronger desire to
become more active and healthy compared to the average overweight woman; therefore,
‘ an inference from the sample in this study may be difficult as they were not
representative of the general population.

6. Internal Validity: Selection

Women that were both sedentary and active participated in the study.
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7. Internal Validity: Statistical Analyses

There was very little variance with the results on some cases, whereas some of the

scores were difficult to interpret and may be the result of an outlier.
8. Internal Validity: History
Because there was no control group, something in the exercise environment may
have lead to differences in the dependent variable. For example, some participants
exercised at the same time as another participant from the study. This may have affected
their cognitions. Also, at times, other things were going on in the lab such as fitness
testing which again could affect the results. The movies watched after the first few bouts
of exercise could also have affected the exercise experience for some of the participants.
9. Internal Validity: Overweight Sample
Although all the participants were overweight with a BMI greater than 26, five
participants had a BMI greater than 30 and this affected the demographic results of the
groups with the red group showing a lower mean for body weight and percent body fat.
10. Self-Reported Measures
The results of this study were based upon self-reported data, therefore, error in
memory, recall or biased reporting may have influenced the participants’ responses.
Delimitations
1. High Internal Validity: Settin
The experiment occurred in a controlled lab setting where intensity of the exercise,
energy intake, and extraneous variables such as noise, social influences, and any other

distractions that may have affected the outcome of the study were controlled.
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2. Internal Validity: Overweight Females

The sample was restricted to overweight females between 18 and 40 years of age with
a BMI of greater than 26.

3. Internal Validity: Healthy Sample

The sample was restricted to healthy, asymptomatic, non-smokers with regular
menstrual cycles.

4. Internal Validity: No Prescriptions that Would Affect Hormonal Status

The sample was restricted to women who were not on birth control or any medications
that affected hormonal status.
5. Internal Validity: Random Assignment
Each participant was randomly assigned to an energy intake group once recruited for
the study.
6. External Validity: University and Community Volunteers
Although volunteer samples are not representative of the general population, this
study was not just university students as the majority of studies are. This study also
included women from outside of the university community. This definitely increases the
external validity of the study.
Conclusion
These results provide little support for change in attitudes, self-efficacy and
outcome expectations in overweight women over a short time. The conceptual and
methodological limitations have been addressed with sample size being a major issue that
affected overall power and results. Perhaps a larger sample or even a longer duration

would have captured more psychological information. Had there been significant
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findings, and the lower EA groups were affected psychologically by the insufficient
energy intake, this would have important practical implications. It would be important to
ensure that overweight women are getting sufficient energy for normal psychological
function while exercising.

However, an absence of significant effects does not mean that these psychological
variables are unimportant. It is not certain that the right psychological variables were
used to capture this unique exercise experience as indicated by the diverse responses.
Where To Go From This Investigation

The primary goal of this investigation was to explain and describe exercise
behavior in overweight women when energy intake and exercise expenditure were
controlled. This study consisted of a long duration over three days to examine thyroid
metabolism. It was hypothesized that this acute experience would affect affective
attitudes, self-efficacy and outcome expectations. However, the questionnaire used may
not have been specific enough to measure the exercise setting in this study. Besides the
small sample, participants may have responded to the questionnaire more generally to
exercise rather than this specific situation. The researcher hoped that the long duration
over such a short time would change these psychological variables. Based on the
 researcher’s experience with working with the participants throughout the six days of the
study, while keeping them motivated and entertained many things were experienced in
the study, however, these items were not measured. A qualitative analysis may have
provided more information.

When giving back the results to the participants of their diet records and fitness

testing several months following their completion, some of the participants’ lifestyles had
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changed to exercising more and eating better. A follow-up questionnaire or interview
may therefore have found some significant findings. In the future, a qualitative analysis

may reveal more about overweight women in this context. There are also other questions
that need to be addressed.

Future Directions

Despite the non-significant findings of the study, questions remain unanswered.
With the large effect sizes and close to significant findings in many instances, would a
larger sample size result in significant findings? Were the participants’ cognitions altered
by the fact that they were exercising in a lab (controlled setting) versus an exercise
facility or outside (in an uncontrolled setting)? Furthermore, would a follow-up
questionnaire, weeks, or months following the completion of the study alter cognitiohs?
Would other modalities, such as walking for a similar duration and intensity produce
different or similar results? Would a qualitative analysis result give more information
into what was happening in the different EA groups? If the research was grounded more
theoretically, would a better understanding be gained of overweight women in this study?
Further research is therefore needed to answer these questions. Replication studies are
also needed in a similar sample as well as more diverse samples including sedentary
individuals, active participants, women with a BMI less than 26, obese women with a

BMI greater than 30, and men.
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APPENDIX A

Telephone Interview
SUBJECT’S NAME:
DATE:_ PHONE NUMBER: (H)
W)
1" APPOINTMENT DATE: :TIME:
E-MAIL:

Subject Eligibility Criteria Checklist

YES (please checkmark if questionable/uncertain)
Chronological age 18-39 yrs. (Birth Date: Age: )
Gymecological age (yrs. since onset of menses) >6yrs (Age at menarche: __
Regular menstrual cycles: 24-35 day intervals; 9-13 menses per year
(Length of cycle: ; Number per year: ; Date of “Day 1":___ )
(Comments: )
Free from injury (If no, what is the injury?)
No reported history of thyroid disease
No reported history of an eating disorder
Non-diabetic
Free from use of medications and over-the-counter medications (within the last 3
months) which are known to influence hormonal status (e.g. oral contraceptives)
(If not sure, what is the medication? )
Non-smoker
No change in body weight in the last 2 months (+ 3kg =+ 6.6 Ibs)
Amount of change? (Wt: Ht: BMI (kg/m2: )
No involvement in strenuous physical activities during the 3-days of exercise
(If involved, what are the activities? )

Signature of who took call:
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APPENDIX A CONTINUED

OUTLINE OF TELEPHONE CALL
THE BIG PICTURE:

Many women who struggle with weight control have at some point attempted to
lose weight by either increasing their activity level or restricting their caloric intake or
both. This often produces a deficit in available energy which may lead to increasing
difficulty with weight control. It is our goal to be able to identify appropriate levels of
exercise and dietary intake that will avoid this metabolic response. In addition we will be
looking at the thoughts and feelings that accompany this protocol. With this information
a women could receive practical nutritional and exercise prescription guidelines to
prevent metabolic stresses the body experiences while deprived of adequate energy.

BEFORE ACQUIRING CRITERIA:

This research study involves several entry criteria and involves a fairly large time
commitment on your part. If you do meet the entry criteria, you will have the opportunity
to take part in this study. The study will begin on the 1% through 6™ day of your
menstrual cycle and involves 7 consecutive days of coming to our lab at the University of
Alberta in the Facuity of Physical Education & Recreation. The first 6 days involves
arriving at our lab between the hours of 6:30am and 9:30am where both a blood and a
urine sample will be taken. On days 3,4 and 5 of the experiment, you will exercise for
approximately 4 hours in our lab on a stationary bike. This exercise will be performed in
30 minute bouts with 10 minutes of rest. Furthermore, during the 3 days of your
exercise, you will only be able to consume a liquid nutritional supplement which we will
give you. Brief psychological questionnaires will also be given throughout the 6 days
with a final interview on day 7. A final questionnaire administered 4 weeks following
your completion of the study.

ENTRY CRITERIA:

3 additional measurements must be completed before participating in the study. These
include:
_ 7-day dietary analysis
_ maximal oxygen consumption test (i.e. VO3 nax test)
_ body composition analysis (i.e. Underwater weighing)
-to be completed in co-ordination with their menstrual cycle

NOTES/COMMENTS:
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APPENDIX B

PSYCHOLOGICAL QUESTIONNAIRE

How confident are you that you
can exgrcise when you are:

when R s raining or snowing?

exercias two Gmes per week reguler for the naxt thrae manths?

CXOICISs Yres UMes Per week for i Next Lwes moning?

How confident are you that you
could:

orercome abstacies that prevent you from parscipating regularly?

meke up imes you missed?

exarciss reguiarly, no matter what?
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APPENDIX B CONTINUED

PSYCHOLOGICAL QUESTIONNAIRE

that you wouid:

hew LIKELY and DESIRABLE do you think R is

[z Tmmediately after exerclse,

that you wousd:

how LIKELY and DESIRABLE do you think R is

001 Mo alrvaweke
Nose t99g andw

OAWIR R . ., - (T |

ol R T - . Ko o

would:

TOno or two days after exercise, how
LIKELY/DESIRABLE do you think R is hat you

foul good physicely

foel slFiRON/DSdy

[ TOoTDooE TOORE youreBmens: oo T

have more enargy

bemoreteed Lo vl L - ST SRR R T P2 O -
fr——

fot] 1038 SUIS00C 8NG SrRIONS

[esteatieled: - I R

118



APPENDIX C

STRUGGLE WITH WEIGHT CONTROL?
HISTORY OF DIETING?

Researchers at the U of A are examining the effects of exercise and calorie intake on
metabolism, thoughts and feelings in women. You qualify for this study if you answer
(‘yes17

to the following criteria:

_ 18 -39 years of age

_ No oral contraceptive pill use
_ 241to 35 day menstrual cycles
_ BMI>26

Benefits to You....

=>» Aerobic fitness assessment
=»Body composition, learn about your fat free and fat mass

=»Dietary analysis
“»Feedback of results

*TOTAL TIME COMMITMENT WILL BE APROXIMATELY 30 HOURS

[ IF YOU ARE INTERESTED IN FURTHER INFORMATION, PLEASE CONTACT: |
LANA ASUCHAK
WOMEN'S HEALTH & PHYSICAL ACTIVITY LABORATORY
FACULTY OF PHYSICAL EDUCATION & RECREATION

492-8739 OR lasuchak@gpu.srv.ualberta.ca

UNIVERSITY OF ALBERTA
FACULTY OF PHYSICAL EDUCATION AND RECREATION

;'A.B 3 chosocm[ correlates.and energy availability in overweight women: implications-
‘ for dietary and- exercasestrategles for welght reduction
INVESTIGATORS: Lana Asuchak and Dr. Vicki Harber
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APPENDIX D
SUBJECT CONSENT FORM

This study has been satisfactorily explained to me by Lana Asuchak or Dr. Vicki
Harber or their designate. I understand the necessity for the protocol outlined in
the Study Information Sheet. I know that I may contact the persons designated on
this form at any time if T have any further questions. I have been informed of the
possible benefits of joining this research study as well as the possible risks and
discomforts. I have been assured that the information obtained from my
participation in this study may be published in medical reports, but that my
personal records will be kept confidential. I understand that an interview will be
conducted and all information will be recorded on tapes. All tapes will be
destroyed after the recordings have been transcribed. I understand that I am free
to withdraw from this study at any time without prejudice. I understand that I will
be promptly informed of any findings, which may develop during the research
period that may affect my willingness to continue participating in the study. I
understand that I will be given a copy of the Study Information Sheet and the
signed Consent Form to keep.

Subject Name (print) Subject Signature & Date
Witness Name (print) Witness Signature & Date
" Investigator Name (print) Investigator Signature & Date

Questions or concerns may be directed to
Dr. Vicki Harber @ 492-1023 (E-mail:vharber@per.ualberta.ca) or
Lana Asuchak @ 492-8739 (E-mail:lasuchak@gpu.srv.ualberta.ca)
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APPENDIX E

DEMOGRAPHIC QUESTIONNAIRE

Name: Date:
Address:

‘Telephone:

(Home) (Work)
E-mail:

Date of Birth Age:

Answer the following questions as accurately as possible.
Please ask for clarification where needed.

1. Have you experienced a weight loss or gain (+3 kg = 6.6 Ibs or more ) in the last
months?  YES__NO ,
If yes, specify the amount of weight lost (-) or gained (+)
2. Have you ever been diagnosed with an eating disorder? YES_____NO
3. List any prescribed medication or over-the-counter medication you regularly take:

4. Do you have a heart, liver, or renal disease? YES____NO

5. Do you have diabetes or a thyroid disorder? YES____ NO
6. Do you have any chronic or “nagging” musculoskeletal aches or pains (e.g. Sore
knees, weak back)? YES____NO

If yes, indicate the location of your ache or pain and describe any related physical
limitations.
7. Are you allergic to any drugs, foods or beverages? YES____NO

If yes, please list:
8. Doyousmoke? YES____ NO
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APPENDIX E CONTINUED

MENSTRUAL CYCLE

1. At what age did you have your first menstrual period?

(Years)

2. Have you taken oral contraceptive pills within the last 6 months? YES____NO
3. Is your menstrual cycle regular (i.e. Every 24-35days)?  YES___ NO

F="NO" (answer the next 4 questions then go to “Physical Activity” questions).

(I) When was the last time you menstruated?

(i) How many periods do you usually have in a year?

(lii) On average, how many days does your period last?

(Iv) What is the longest time you have gone without a period?

F="YES" (answer the next 4 questions then go to “Physical Activity” questions).

(1) How many periods do you usually have in a year?

(li) On average, how many days does your period last?

(lii) What is the interval of days between your periods? Indicate the number
of days between “Day 1" (onset of flow) of a period, and “Day 1" of the next
period.

(Iv) When was the last time you menstruated?

If known, please indicate the last three “Day 1's” of your menstrual cycle:
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APPENDIX E CONTINUED

PHYSICAL ACTIVI

1. Are you involved in a regular roufine of physical activity? YES____ NO
EIf “YES"...
(a) Does your routine include 4 OR MORE SESSIONS aweek YES_____NO
%~ How long have you been doing this routine for?
(b) Does your routine EXCEED 3 HOURS A WEEK? YES____ NO

& How long have you been doing this routine for?

2. Please list and describe ALL of your physical activities that you are involved in:

ACTIVITY DURATION FREQUENCY INTENSITY*

(min/session) (sessions/week)

e.g. Running 20 4 1234
1 1234
2 123 4
3 1234
4 1234
S. 1234
6. 1234
*INTENSITY: 1 - Not vigorous at alf (very light) 3 - Moderately vigorous (medium)

2 - Somewhat vigorous (light) 4 - Vigorous (heavy)

5 - Extremely vigorous (very heavy)
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APPENDIX E CONTINUED

SUBJECT AVAILABILITY

All tests and exercise sessions will be scheduled at your convenience. One test (i.e.
body composition) and the 6-day experiment will require co-ordination with your
menstrual cycle. Please indicate (with a “_") the times for each day when you are

available for testing and exercise sessions.

Time Slot

Mon

Tues

Wed

Thurs

Fri

Sat

Sun

Tam.-8am.

8am-9%m

9am-10am

10am-11am

11am-
Noon

Noon -
Tom.

1pm. - 2pm.

2pm. - 3p.m.

3p.m. - 4.

dpm. - Sp.m.

Sp.m. - Gp.m.

6pm. - Tpm.

Tem. - 8p.m.

8p.m. - o.M

9pm. - 10p.m.

Please feel free to add other comments you think are important for us to know:
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APPENDIX F

PAR-Q

AChwily Randingss

=" PAR-0Q &YOU

(A Questionnalre tor Peopie Aged 15 to 89)

Roguiar physical activity is fun and healthy, and ACreasingly MOMe PEOPIe 66 SRAFING 10 DECOMS MOre Actve every day. Being more
aCtive 8 very sife lor modt pedple. HOowVEr, S0ME PEOpIe SHouls Check with Thew GOCIOr DEIONS thay Start DEcoMNg Much More
plrysically actve.

1 you ase planang to became much mare physically 8Ctive than you S7¢ NOw. Stan Dy AnSWenng 01 SEVen QUestons 1 the bax below. 1t
you are between the 808e of 15 and 60, xe PAR-Q will 10 you i You Shoul Check with your Joctor belore you start. If you are over §9years
ol age, and you are ot used 10 Deing very active, chack with your Jocior.

Common sense i Your Dest Quide when you angwer ese quessons. Plaase read the quasiions carefully and answer sach ona honesdy:
chack YES or NO.

1. Has your docior aver $aid that you Nave & heart condiion grx] thet you should only do physical actvity
recommended by a doctor?

2 Do you fesl pan in yOur chest when you G0 Physical acavity?

3. inhe past month. have you had chest pain when you wers not 6oing phyecal acivity?

4. Do you i0se your Delence because of G22INets OF 4O yOu Gver 8 CONCOUINess?

S. Do you have & bone or jomt probiem thet coukd be made worse by & change , your physcal actvey?

6.  Is your docior currently prescrbing drugs (10r exampie. water plis) §or YOur DIOOS Drasaure of NEan coNGHon?
7. Do you know of agy GIhSr 1aRI00 Why you should not do phymcal acivity?

oooooo o
noooono o

YES to onec or more questions

lf Talk with your gocate by phone of i person BEFORE you start DEcomng much more physically scave or BEFORE you heve s
pirnees spprainal. Tell your 30ci0r 30Ot the PAR-Q and wivch quastons you answer sd YES.

you  You My De die 10 00 Ay aChvEy You wand — &5 0ng &% you SEAr stwly and tulkd up gracuslly. Or, you may noed 1o restnct

YOUR SCOVRING 10 tROSE WINCH 898 $00¢ 10 youu. T with YOUr GOCIOr SO0UL 130 kNG Of ACIVERES YOU WEN 10 DANRCINSH N

answefed 20 1080w Ma/Mer aavice.

* Fnd ot which COmEUNty (rograms are $a/e and Neiphs 107 you.

DELAY BECOMING MUCH MORE ACTIVE:

* 2 you a0 not feeing well Decalss Of & YMEOrary Sness such
28 8 0l o B fever — wat unis YOu leel better; or
* 4 y0u #0 O My DS HIEQNINt ~— LK 10 yOuL JOCIAF DEIONS yOu
* MANDICHNNG Much MOMS PhyiCally SCIve — DOgN Slowty e Duld 378 DECOng MOre acive.
VD gradually. Thus is e sajest and easient wey 1 90.
o 3kE DI N & MNSIS APHFASH = T 15 80 excelient way 10 delermune Piosns Rete: B your neslih changes 0 1hat you then answer YES
your DABC NGNS S0 PR YOU £AN DIOA The DRt wey for you 10 Ive vy 0f ! BDOVE QUaSIONS, MRl yOur AINEss Of Neel DrOiseROnat
achraly. ASK whelvar you Shou CRNge YOUr DRCal actvity Dlan.

e thact e SARD The Canstun Sotetly A €remine Phyeningy. Mesth Caneta. ars v 80U Somuwns o Ratliy o
&9 S 2RYT CUMPUTT) P8 QUSNETIFG. SUREUR YO8 SUCIOT SRION 1 GRYRON STy,

ey,
y. g

You are encoursged 10 copy the PAR-Q but only if you uss the entire form

NOTE: £ 3o RAR-Q & barg SVan 19 6 SE0 S0N0 A9 0f 319 SEACHUNG 3 & SRYSEE SCOVIY VOP® & § IN0ES SSUTRNIL. NG SECHDN May 0% Veod KT NG o7
SRR Supusts.

1 Aave read. understood and compieted Tus QUESIONNGIRS. Alty QuEsSONS | NG wene Angwered 1O My full satisiaction.

Mg

SOMATURE oaTE

SONATURE OF PARENT WITNESS

or QUARDRAN Oor pertoRera unter e age o Sapoly) CONENIS] 0N 0TS SI08..
© Canscien Soaety sor Exerane Phyasiogy Sueoomes o M Mot Serve

SOCidis Cansienne o SHYROIODS 0 fEXINCIS
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APPENDIX G

AEROBIC FITNESS TEST

2

e | = T
SRS T ‘ : i

TEST RESULTS:
MaxHR:__ (bpm)VOsma:____ ([L/min); __ (mlkg'min™)

VT: (L/min); (mlkg™!-min)VT (% of VO3 ma): (%)
HR@ VT: (bpm)Workload @ VT: (kg) RPM’'s@ VT: (rpm)
80% of VT: (L/min); (mlkg'-min') 80% of VT (% of VOz max): (%)
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Date: Day of Cycle: Age:
Tester(s):
?ileight (cm): Weight (kg):
saers-o 0 . o HYDROSTATIC: 'WEIGHING .- - | - :
PREDICTED (age, height) ACTUAL
RESIDUAL VOLUME
@)
BODY FAT (%)
FAT BODY MASS (kg)
LEAN BODY MASS (kg)
RESULTS:

Body Mass Index (kg-m™) (CPAFLA, 1996):
Body Fat (%) (Siri, et al., 1963):
Lean Body Mass (kg):
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APPENDIX 1

7-DAY DIET RECORD
MENU (TEM UNRIT OF MEAS. ORSCNIPTION OF MENU ITEM
Enter all fooda, DOvEragen, e £er e word Ne.ol
mm-:n::m % Ualte [re— Tywe o Meothos of
GV 10D0INGS Or aditived added *tesspeon”
bmhunhdm _ o0

' .................
N [ewser" — - D=y 7"
Toppings
G m. - " Lo X B4 "o L L 2 2 L 2 X 2 2= R X X L X3 T ¥ T T ¥ T ¥ X ¥ ¥
Moo .
L el NSNS RN R AR MR A
Ehen
A !!!!'.‘.--MM---.M-.-L.% .............. i
TODNROr | e cncccncccccecdecnracee Jecedecranccaheccncncadearaene-]
L AGBEves
a0 Ore €aten o Your Home L
Catexory Saen Sy From Yo Heme Sample Day
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