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It is not the years in your life, but the life in your years that counts.

Adlai Stevenson



Abstract

This study was a three-month randomized control trial comparing two different
methods of promoting physical activity in medical clinics. Sedentary adults aged 40-70
years were recruited from four different medical clinics by their family physician.
Analyses of variance (ANOV As) found significant main effects within-subjects for time
for physical activity (F = 11.13, p < .01), general health (F = 12.17, p <.01), role
limitation (emotional) (F = 11.53, p <.01), mental health (F = 12.22, p <.01), and the
mental component summary (F = 13.58, p < .01), pre-exercise heart rate (hr) (F = 10.64, p
< .01), exercise hr stage 4 (F = 12.45, p < .01), exercise hr stage 5 (F = 22.16, p < .01),
and exercise hr stage 6 (F = 25.00, p <.01). Further investigation is required to continue

the research in this area of physical activity promotion.
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INTRODUCTION

The health risks of a sedentary lifestyle and the apparent health benefits of
physical activity in the prevention of coronary heart disease, hypertension, non-insulin
dependent diabetes mellitus, depression, osteoporosis, and some cancers have been well
documented (Blair, Applegate, Dunn, Ettinger, Haskell, King, et al., 1998). Modemn
conveniences have eliminated much of the necessity of physical activity formerly
required for survival. National surveys claim that there are fewer occupations that require
daily physical activity, and that there is an increased dependence on motorized
transportation and other labour-saving devices (Biddle and Fox, 1998). In addition, the
convenience of engaging entertainment furnished by television, videos and computers has
significantly increased in recent years (Biddle and Fox, 1998). As a result, many people
have grown accustomed to a sedentary lifestyle.

Public health officials have recognized the significance of physical activity and
have adopted a new health message that suggests that adults should accumulate a
minimum of 30 minutes of moderate-intensity physical activity on most days of the week
(Calfas, Long, Sallis, Wooten, Pratt, and Patrick, 1996). Despite the known importance
of physical activity and the promotion of active lifestyles by various government agencies
and non-government organizations, most of the adult population remain sedentary
(Biddle and Fox, 1998; Marcus, Goldstein, Jette, Simkin-Silverman, Pinto, Milan, et al.,
1997; Wiest and Lyle, 1997). Current epidemiological data indicate that only 21% of
Canadians are classified as active (3.0 or more kilocalories per kilogram of body weight
per day) during leisure time (Statistics Canada, 1998). However, approximately 56% of

the Canadian population is considered inactive because their leisure-time physical activity



accounts for less than 1.5 kilocalories per kilogram of body weight per day (Health
Canada, Statistics Canada and Canadian Institute for Health Information, 1999).

People need to be physically active to optimize their health. People of all ages
should maintain their daily physical activity to a level appropriate to their capacities,
needs and interest in an attempt to promote health and prevent disease (Fletcher, Blair,
Blumenthal, Caspersen, Chailman, Epstein, et al., 1992). However, the health benefits of
physical activity cannot be stored. In order to be protective against coronary heart
disease, adherence to physically active behavior must occur regularly over the long-term
(Hillsdon, 1998). Regrettably, of those individuals who start a regular exercise program,
approximately 50% will have trouble maintaining the activity, and will discontinue
within three to six months (Dishman, 1988). Health professionals now realize the
difficulty people experience adopting and maintaining a physical activity program (Oman
and King, 1998). Older people, women, the less educated, and those who are overweight
are the people most at risk for inactivity (King, 1994; Pate, Pratt, Blair, et al., 1995; Sallis
and Melbourne, 1990). Unfortunately, relatively few interventions have been tailored to
the specific preferences or needs of these population segments (King, 1994).

Increasing scientific literature indicates that physicians can have an impact on
their patients’ ability to modify their health behavior (Kreuter, Scharff, Brennan, and
Lukwago, 1997; Lewis and Lynch, 1993; Pinto, Goldstein and Marcus, 1998; Rosen,
Logsdon and Demak, 1984). The large number of primary care physicians and the
frequency with which patients visit them suggests a tremendous opportunity to provide
preventive services in a day-to-day practice (Pate, et al., 1995; Reed, Jensen, and

Gorenflo, 1991). Pinto, Goldstein, and Marcus (1998) have reported that seventy percent



(70%) of adults visit their physician at least once each year. General practitioners,
therefore, have access to a large proportion of the sedentary population (Swinbum,
Walter, Arroll, Tilyar, and Russell, 1998). Physicians are in a position to encourage
sedentary patients to become more physically active and emphasize the risks associated
with inactivity (Fletcher, et al., 1992).

In Western culture, clients view their physicians as credible sources of health
information (Kreuter et. al., 1997). In general, clients are concerned about how their
lifestyle impacts on their health and most would welcome relevant counseling from their
physician (Graham-Clarke and Oldenburg, 1994; Lewis and Lynch, 1993; Marcus et al.,
1997; Rosen et. al., 1984; Simons-Morton, Calfas, Oldenburg, and Burton, 1998).
Physicians are in an unparalleled position to reduce health risks because of this unique
relationship with individual patients (Logsdon, Lazaro, and Meier, 1989). Ifevena
relatively small percentage of patients respond to physician encouragement, a large
absolute number of patients may modify their physical activity pattems, with subsequent
improved health status and well-being (Pate et al., 1995; Reed et al., 1991). The concept
that doctors can, by their personal relationship with their clients motivate them to modify
their sedentary lifestyles offers an intriguing approach to physical activity health
promotion and substantial health impact (Marcus, et al., 1997; Rosen et al., 1984).

The medical office has precedence for establishing physical activity interventions.
Despite the significance of regular physical activity as a preventive health course of
action, many physicians do not routinely discuss it with their patients (Dishman and
Buckworth, 1996; Kreuter et al., 1997; Reed et al., 1991). Even though the majority of

physicians promote the benefits of regular physical activity, only about half report that



they emphasize it to all of their patients (Lewis and Lynch, 1993; Reed et al., 1991).
Relatively few studies have been aimed at specific patient populations to guide medical
clinic interventions. These studies suggest that there are barriers to physician
collaboration (Dishman and Buckworth, 1996; Lewis and Lynch, 1993; Pate et al., 1995;
Reed et al., 1991). The low rates of physician counseling for physical activity have been
linked to several barriers, such as time limitations (Reed et al., 1991), lack of confidence
in their counseling skills (Dishman and Buckworth, 1996; Lewis and Lynch, 1993; Pate
et al., 1995; Reed et al., 1991), perceived lack of patient motivation (Lewis and Lynch,
1993; Reed et al., 1991) lack of organizational support (Hillsdon, 1998; Pate et al., 1995;
Reed et al., 1991), and restricted accessibility to materials to assist both the client and the
physician (Hillsdon, 1998; Pinto et al., 1998). Hillsdon (1998) claimed that the greatest
hindrance to primary care interventions was the wherewithal to recruit the patients who
have potentially the most to gain from increased physical activity. Kreuter et al., (1997)
advised that to rely on overburdened physicians to routinely perform preventive
counseling without the benefit of some supportive structure is neither realistic nor
practical. Therefore, a physical activity intervention that does not depend entirely on the
physician might be more easily implemented in a medical clinic.

Health organizations must communicate to our sedentary society the amounts and
types of physical activity that are needed to prevent disease and promote health (Pate et
al., 1995). Dishman and Buckworth (1996) appealed to researchers to more fully exploit
the physician-patient encounter to increase the level of physical activity. Patients are
concerned about their health and may be more receptive and responsive to information

when they visit their doctor (Swinburn, et al., 1998). Patient satisfaction with medical



care increased as a result of the physician’s attention to physical activity (Lewis and
Lynch, 1993; Pinto et al., 1998; Swinburn, et al., 1998).

Physical activity and exercise have played an important role in the history of
medicine and therapeutic health care. Rates of behavioral counseling by physicians
appear to be increasing in recent years, but apparently only at the therapeutic level
(Kreuter, et al., 1997), as opposed to general preventive physical activity. For example,
physical activity is often prescribed in the treatment of coronary heart disease,
hypertension, non-insulin dependent diabetes mellitus, depression, osteoporosis and
obesity (Blair, et al., 1998). The training and practice of physicians have been oriented
toward the treatment of sick patients which has led to a general skepticism about the
practice of preventive medical services (Logsdon et al., 1989).

Physicians should assess each patient’s physical activity pattem so that
opportunities for primary prevention among patients in the greater population will not be
missed. With the support of other health professionals, it would be possible to prescribe
and counsel individual patients about physical activity. Thompson, Taplin, McAfee,
Mandelson, and Smith (1995) concluded that successfully implemented preventive
health-care programs shared common characteristics: the efficient detection of clients
requiring preventive services and the advice to clients that preventive action is desirable.
Thus, office-based counseling on physical activity has the potential to be an important
preventive strategy if performed effectively. The optimal intervention to be delivered to
patients at an individual level in the clinical setting is presently unknown. The role of
physicians in health behavior counseling may be more suitably one of guidance, support,

and referral to health care professionals specifically trained in physical activity (Blair et



al., 1998). Many physicians have limited time to add preventive services to their
schedules and may delegate the task to other members of the health care team, sucﬁ as
physical therapists and exercise scientists (Fletcher, et al., 1992).
Purpose of this study

The primary research objectives of this study were to determine if an office-based
intervention would increase self-reported physical activity, health-related quality of life,
and physical fitness levels of sedentary adults when implemented by a physical activity
consultant in concert with the clinic physicians. The secondary research objectives of this
study were to determine if the changes in self-reported physical activity, health-related
quality of life, and physical fitness could be explained by theoretical constructs.
Rationale

The rising cost of health care is a major public policy issue. As it is currently
structured, the Canadian health care system will not be able to support excellent care at an
affordable cost in the future. Our health care system firmly supports episodic and acute
care, but it is unreasonable to expect continued assistance in the decades to come
(Hoffman, Rice and Sung, 1996). By the second decade of the new century, a larger
proportion of the population will be seniors. People in their seventies and eighties place
increased demands on the health care system. For example, in these age groups, the
number of visits to the physician more than doubles compared to lifetime average use
(Hoffman, et al., 1996). In addition, the number of hospitalizations also increases during
our senior years. Research findings suggest a protective effect of regular physical activity
against all-cause mortality in all age groups studied, and therefore an increased life

expectancy (Paffenbarger, Hyde, Wing, and Hsieh, 1986; Pate et al., 1995).
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Physical activity interventions that target middle-aged adults (40 to 70 years old)

to increase their activity levels to acquire and maintain their health will be an investment
for the future. A physical activity intervention designed for 40 to 70 year old aduits
would be significant for a number of reasons. The manifestation of the major chronic
diseases increases during these years. A mid-life increase in physical activity is indeed
associated with a decreased risk of mortality (Pate et al., 1995). These adults have been
understudied with respect to physical activity and quality of life issues compared to the
over 65 year old age group (Stewart, King & Haskell, 1993). The benefits of a physically
active lifestyle can be experienced and enjoyed for a greater number of years (Calfas,
Sallis, Oldenburg, and Ffrench, 1997). If sedentary adults would adopt a more active
lifestyle, there would be tremendous improvement to the public’s health and to individual
well-being (Goldstein, Pinto, Lynn, Jette, Rakowski, McDermott, et al., 1999). By taking
preventive action now, the number of seniors requiring extensive medical care in the
future could be reduced.

The framework for preventing disability in the elderly is analogous to that of
preventing disease. Buchner and Wagner (1992) claim that the risk factors predictive of
future disability should be identified. Once identified, the risk factors can be modified to
reduce subsequent risk (primary prevention), or signal early stages of disablement in
which intervention can impede progression (secondary prevention) (Buchner and
Wagner, 1992). The most thoroughly studied way to prevent gradual physiologic loss
and disability in later years is the adoption of a physically active lifestyle. More active
adults demonstrate less degeneration in strength, bone mass, and cognitive function

(Buchner and Wagner, 1992; Pate et al., 1995). Research has indicated that adopting an



active lifestyle does play an important role in maintaining one’s mobility and physical
independence (O’Brien Cousins and Vertinsky, 1991). For example, people who
maintain or improve their strength and flexibility may be less likely to develop back pain,
may be better able to carry out daily activities, and may be better able to avoid disability,
particularly as they advance into older age (Pate et al., 1995). Poor physical functioning
is a significant factor leading to an increased health care utilization (Stewart et al., 1993).
The loss of capacity in the neurological, musculoskeletal, and energy metabolism systems
is known to accelerate through disuse and inactivity (Buchner and Wagner, 1992).
Therefore, increased physical activity participation could in turn help to ease the strain on
the already stretched health care budgets. Furthermore, research suggests that physical
activity participation may have important quality of life benefits in terms of self-rated
physical health in older populations (Stewart et al., 1993). Sedentary individuals are
expected to benefit the most from increasing their activity to the recommended level
(Pate et al., 1995). Even small changes in daily physical activity will enable individuals
to reduce their risk of chronic disease and may contribute to enhanced quality of life.

In addition to the physical benefits, a variety of psychological benefits have also
been attributed to regular physical activity. For example, in a controlled trial of healthy
middle-aged adults, King, Taylor, Haskell and DeBusk (1989) reported a) augmented
mental performance and concentration; b) enhanced self-image and feelings of confidence
and well-being; c) perceived improvement in quality of sleep, energy level, mood, tension
and stress levels; and d) reduced anxiety, depression, and hostility.

A trained physical activity consultant working within a medical clinic, or office-

based setting as part of the health care team could bring about possible benefits for
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several reasons. Physicians have the opportunity to identify sedentary adults before they

require therapeutic medical care. Once identified, clients could be referred to the physical
activity consultant for a personal interview. The physician would not be burdened with
extra work and could feel comfortable knowing that a certified professional would be
available to prescribe physical activity and related behavioral counseling to sedentary
clients. The clients referred to the physical activity consultant would not have to travel to
another site to receive the intervention.

Successfully propelling our sedentary society into an active one will necessitate
effective promotion and acceptance of the premise that moderate physical activity affords
health benefits (Pate et al., 1995). In an attempt to foster a more physically active
society, the Centers for Disease Control and Prevention (CDCP) and the American
College of Sports Medicine (ACSM) have encouraged physicians and other health
professionals to routinely counsel patients to adopt and maintain regular physical activity
(Pate et al., 1995). In spite of national health policy that physical activity be increased,
there is no indication that physical activity patterns have changed during the past ten
years (Dishman & Buckworth, 1996; King, Haskell, Young, Oka & Stefanik, 1995).
Years of sedentary behavior, leading to low levels of physical fitness, is an important
antecedent of functional limitations and loss of independence in older individuals (Blair,
1995). In addition, the psychological benefits attributed to physical activity include
enhanced mental performance, improved self-image, increased confidence, greater sleep
quality, and a reduction in the perceived feelings of anger, time urgency and pressure

(DiLorenzo et al., 1999).
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Tai, Gould and Iliffe (1997) reported that for older adults, physician advice about

the benefits of exercise may have a greater impact than information from other sources.
Therefore, physicians should be especially cognizant of the impact they can make by
counseling their aging patients to engage in regular physical activity. Although the
majority of physicians value the concept of physical activity, several obstacles prevent
the routine discussion of this topic with patients as a preventive medical practice.
Research has indicated that barriers to primary care interventions include: time
limitations (Reed et al., 1991), lack of confidence in counseling skills (Dishman &
Buckworth, 1996; Lewis & Lynch, 1993; Pate et al., 1995; Reed et al., 1991), perceived
lack of patient motivation (Lewis & Lynch, 1993; Reed et al., 1991), restricted
accessibility to materials to assist both the client and the physician (Hillsdon, 1998; Pinto
et al., 1998), lack of financial remuneration for preventive counseling (Bull and Jamrozik,
1998; Calfas et al., 1996; Goldstein et al., 1999; Rosen et al., 1984), and effective
(pragmatic) methods of recruiting patients (Hillsdon, 1998). Interventions designed to
overcome these impediments and increase the rate of physical activity counseling by
physicians have, for the most part, been less than successful (Dishman and Buckworth,
1996; Kreuter et al., 1997; Reed et al., 1991).

Swinburn and colleagues (1997) suggested that the value of the “‘exercise
prescription” and advice from the physician would be enhanced with the appropriate
follow-up procedures. This recommendation implies that a more intensive program of
education and counseling may be required to move the sedentary population into action.
There remains a need to examine whether other health professionals such as a nurse, a

physiotherapist, or a physical educator are better able to promote exercise than a
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physician within a medical setting (Godin and Shephard, 1990). If patients are receptive

to physician advice about increasing their physical activity, but physicians are unable, or
unwilling to provide follow-up counseling, a physical activity intervention designed to
target patients, with collaboration between the physician and another health professional
may be more pragmatic. A successful intervention will require a subtle balance between
educating patients about the real nature of physical activity, and providing information
and support that will enable them to adopt and maintain behavior over time (Biddle &
Fox, 1998).

A challenge to those who espouse exercise for health promotion is collaborating
with sedentary individuals to maintain the newly adopted exercise behavior. Many of the
physical activity interventions in primary care have been established without the
identification and consideration of the psychosocial determinants of physical activity in
the targeted population (Logsdon et al., 1989; Lewis and Lynch, 1993; Stevens, Hillsdon,
Thorogood & McArdle, 1998; Swinburn et al., 1998). Consequently, both the research
protocol and the intervention content may not have been appropriate, and therefore, less
successful. Knowledge of the determinants of physical activity is essential for improving
health promotion strategies and developing promising interventions. When the reasons
fundamental to the success, or failure of a program remain obscure, it is difficult to
generalize intervention strategies to other populations. It is imperative that physical
activity interventions utilize recognized theories of human behavior to develop programs
that can be assessed, and the underlying rationale for the success or failure of a program

can be determined.
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Theoretical Basis

One theory that has proven particularly effective in understanding the processes
by which health behaviors are adopted is the Theory of Planned Behavior (TPB). The
TPB has been shown to have good predictive ability (30% or more of the total variance
explained) in the study of exercise (Gatch and Kendzierski, 1990; Godin, Valois and
Lepage, 1993), smoking (Godin, Valois, Lepage and Desharnais, 1992), weight loss
(Schifter and Ajzen, 1985), breast self-examinations (DeVellis, Blalock and Sandler,
1990), and dental care (McCaul, Sandgren, O,Neill and Hinsz, 1993).

The TPB focuses on the relationship of a person’s attitude toward a behavior,
subjective normative beliefs, perceived behavioral control to behavioral intention and

behavior (Ajzen and Madden, 1986) (see Figure 1).

Attitude

Subjective
Norm _—

Perceived /

Behavioral
Control

Behavioral

. | » | Behavior
Intention

Figure 1 - Theory of Planned Behavior
(Adapted from Godin, 1995)

The theory presumes that other factors, such as demographics and environment,
function through the model constructs and do not independently contribute to explaining
behavior (Godin, 1995). A person’s behavioral intention is the most important

determinant of behavior. Behavioral intention is successively determined by three
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conceptually independent variables. The first variable, titled attitude, is determined by

the person’s beliefs about the outcomes of performing a behavior, weighted by the
positive or negative evaluation of performing that behavior. For example, a person who
holds strong beliefs that mostly positive outcomes will result from becoming more
physically active will have a positive attitude toward that activity.

A second variable, subjective norm, is determined by a person’s normative
beliefs—whether important referent individuals will approve or disapprove of performing
the behavior, weighted by the motivation to comply with those referents. In a recent
study, Courneya and McAuley (1996) noted that subjective norm has been
operationalized with two conceptually distinct definitions. In a broad sense, subjective
norm is “the perceived social pressure to perform or not to perform the behavior” (Ajzen,
1993). For example, a person who believes that their physician thinks he/she should be
more physically active, and who is motivated to meet the physician’s expectations, will
hold a positive subjective norm. From a more narrow perspective, subjective norm has
been defined as the perception that significant others think one should perform or not
perform the behavior (Ajzen & Fishbein, 1980).

Researchers have sometimes mislabeled subjective norm, or have used the term
interchangeably with social support. Previous research investigating the social
support/exercise behavior relationship applied measures of spousal approval (Andrew,
Oldridge, Parker, Cunningham, Rechnitzer & Jones et al., 1981; Daltroy & Gaston,
1989), and therefore, were seemingly tapping subjective norm rather than social support.
More modern approaches to this question have assessed social support, but labeled it

subjective norm to fit within the TPB (Wankel, Mummery, Stephens and Craig, 1994).
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These researchers argued that subjective norm and social support represent an underlying

construct pertaining to social influence, and consequently, a distinction was not necessary
(Courneya & McAuley, 1996).

This confusion among researchers is due in part to the disagreement as to the
conceptual definition of social support (Courneya and McAuley, 1996). Wallston,
Alagna, Devellis, and Devellis (1983) proposed a comprehensive definition that social
support is characterized by the comfort, assistance, and/or information one receives
through formal or informal contacts with individuals or groups. Subjective norm is
concerned with the perceived social pressure to perform or not perform a behavior,
whereas social support refers to the provision of encouraging or helping behaviors
(Courneya & McAuley, 1996). For instance, an individual might perceive pressure from
an individual, or group to perform a behavior, but might not perceive any support from
them toward performing the behavior. Therefore, it is imperative that the
operationalization of subjective norm and social support be clarified when attempting to
manipulate these constructs.

Social support was originally conceptualized as a unidimensional construct, but
more contemporary efforts have broken down social support into component functions
(Cutrona & Russell, 1987). Weiss (1974) proposed that people seek particular types of
social support in their relationships. Six types of social support were identified, and
referred to as the “provisions of social relationships” (Weiss, 1974). Attachment includes
feelings of affection, intimacy, and security, as found in a relationship with a spouse or
close friend (Mancini & Bleiszner, 1992; Mullins & Dugan, 1991). Reliable alliance is

knowing that one can count on receiving instrumental assistance (eg., emergency, or the
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loan of money) in times of need (Mancini & Bleiszner, 1992; Mullins & Dugan, 1991).

Enhancement of worth concerns the recognition and affirmation of a person’s value,
typically obtained from work colleagues (Mancini & Bleiszner, 1992; Mullins & Dugan,
1991). Social integration depends upon the way, and extent, to which a person is part of a
social network (Mancini & Bleiszner, 1992; Mullins & Dugan, 1991). Guidance involves
relationships with people who can provide advice, knowledge and expertise (Mancini &
Bleiszner, 1992; Mullins & Dugan, 1991). Opportunity for nurturance is taking care of
others and can be typified, among older persons, by the care-giving responsibilities one
might assume for a disabled spouse (Mancini & Bleiszner, 1992; Mullins & Dugan,
1991).

Weiss (1974) proposed that special relationships might provide various social
provisions. For example, marriage might provide all of the social provisions, but
especially those of attachment, social integration, guidance and nurturance (Mullins &
Dugan, 1991). Other kin provide a person with the provisions of reliable alliance,
guidance, and social integration. It is generally believed that family members, especially
children, seem to contribute more than friends to the well-being of older people—
providing emotional support, health care, financial support, and emergency assistance
(Adams, 1968; Mancini, 1989). Recent studies have indicated that friendship
relationships emerge as more important than children to older people’s physical and
psychological well-being (Dean, Kolodny & Wood, 1990; Mullins & Dugan, 1990). For
example, Lee and Ellithorpe (1982) found no support for the relationships between the
emotional well-being of the elderly and the frequency with which they interact with their

children. Friendships appear to have a remarkably significant worth, and may also mirror
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a person’s consistent ability to connect with others in a rewarding and mutually satisfying

manner (DiTommaso & Spinner, 1997). Mullins and Dugan (1991) reported that contact
with adult children was important to the older person’s sense of self, but only with
respect to the opportunity for the parent to provide the support. Caron, Tempier, Mercier
and Leouffe (1998) suggested that the availability and satisfaction with social support
contributed significantly to the psychological well-being of middle-aged adults. In
addition, a number of researchers have found cortrelations between perceived quality of
life and social support (Andrews, Tennant, Hewson & Vaillant, 1978; Bowling, Farkhar,
Grundy & Formby, 1990; Caron et al., 1998; Klein, 1993).

A third conceptually independent variable, perceived behavioral control, indicates
the perceived ease or difficulty of performing the behavior. Perceived behavioral control
(PBC) accounts for the factors both within and outside the individual’s control that may
affect intention and behavior (Ajzen and Madden, 1986). If an individual can decide at
will to perform, or not perform, a behavior, they are said to be under complete volitional
control (Ajzen and Madden, 1986). However, when the behavior is unpredictable due to
the possession of adequate resources, or appropriate opportunities, the less the behavior is
under volitional control (Ajzen and Madden, 1986). The particular resources and
impediments that are to be measured are not specified by the theory, but are described by
the particular population and behavior under investigation. When the behavior is under
complete volitional control and an individual’s perceptions of control are accurate, PBC
can provide meaningful information for the prediction of the target behavior (Madden,

Ellen and Ajzen, 1992).
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Operationalization and Measurement

A comprehensive computerized search of the recent English language literature
was undertaken to identify the current TPB research. A number of available databases
were searched including Medline, PsychINFO, and Best Evidence using the key terms,
TPB, intervention, behavior change, health promotion and physical activity. The TPB
has been used extensively to study various behaviors (leisure activities, attendance in
class, low-fat diet, health-check attendance, driving violations, breast self-examination,
and travel mode choices), in a number of populations (students, hospital workers, older
adults, professional management personnel, corporate employees, military beneficiaries,
and physicians), with varied results (Refer to Appendix M). Among the 19 published
studies reviewed, attitude contributed to a significant portion of the variance in intention
to perform a number of behaviors (Ajzen and Driver, 1993; Ajzen and Driver, 1994;
Armitage and Conner, 1999; Millstein, 1996; Norman and Conner, 1996; Parker,
Manstead and Stradling, 1995; van Ryn, Lytle and Kirscht, 1996). The construct of
subjective norm is perhaps more difficult to measure, and is therefore, not quite as useful
for predicting behavioral intention. However, a number of studies did report significant
results with respect to the influence of social pressure on behavioral intention (Armitage
and Conner, 1999; Millstein, 1996; Nguyen, Otis and Potvin, 1996; Parker et al., 1995;
van Ryn et al., 1996). The most robust predictor of behavioral intention is perceived
behavioral control (PBC). In many of the studies reviewed, PBC was an independent
significant predictor of behavioral intention (Ajzen and Madden, 1986; Armitage and
Conner, 1999; Brenes, Strube & Storandt, 1998; Madden, et al., 1992; Parker et al., 1995;

Verplanken, Aarts, Knippenberg and Moonen, 1998). Results of these studies provide
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support for the usefulness of the TPB for predicting intention in various behaviors, and

populations.

Different theoretical frameworks have been applied to the study of exercise
behavior among different segments of the population. However, the TPB is the most
validated social-cognitive model for analyzing exercise behavior and determining why
people are physically active (Ajzen and Driver, 1993; Brenes et al., 1998; Courneya and
McCauley, 1995; Godin et al., 1993; Kerner and Grossman, 1998; Kimiecik, 1992;
Madden et al., 1992; Michels and Kugler, 1998; Terry and O’Leary, 1995). The primary
strength of the TPB is that it provides a framework for identifying, measuring, and
combining beliefs that are relevant to individuals or groups. Each variable in the model
can be studied as a predictor of intention by examining the cognitive responses to
statements in questionnaires completed by participants. Practitioners and researchers can
then design physical activity interventions to target and change these beliefs, thereby
affecting attitude, subjective norm and PBC and inducing a change in intention and
behavior.

An intervention grounded in the TPB will facilitate the design, as well as the
selection of the components implemented to increase the level of physical activity in
sedentary 40-70 year old adults in a medical clinic setting. The TPB is known to predict
physical activity in various populations (Ajzen and Driver, 1993; Brenes et al., 1998;
Courneya and McCauley, 1994; Godin et al., 1993; Kemner and Grossman, 1998;
Kimiecik, 1992; Terry and O’Leary, 1995). The theory will also help to determine if the
intervention was successful by assessing the attitudes, perceived behavioral control, and

barriers reported by the participants. Attitudes will be measured by assessing the beliefs
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and evaluations concerning the perceived consequences of physical activity. Several

researchers have reported that attitudes predicted behavioral intention for physical
activity and exercise (Courneya and McAuley, 1995; Godin et al., 1993; Kemer and
Grossman, 1998; Kimiecik, 1992; Michels and Kugler, 1998; Terry and O’Leary, 1995).
There is a noted discrepancy among studies in the definition and
operationalization of PBC (Armitage and Conner, 1999; Conner and Armitage, 1998;
Courneya and McAuley, 1995; Terry and O’Leary, 1995). The TPB predicts two
possible effects of PBC on behavior (Madden et al., 1992). In the first instance, PBC
represents a possible motivational factor that has an indirect effect on behavior through
intention. This aspect of PBC is characterized by personal control over internal
resources, such as confidence, skills or ability, and is synonymous with Bandura’s (1986)
concept of self-efficacy. In the second scenario, PBC reflects actual control over
resources and opportunities and has a direct link to behavior not mediated by intention
(Conner and Armitage, 1998; Terry and O’Leary, 1995). This second interpretation is
generally measured directly concerning the targeted behavior and is called PBC. Lately,
however, concemn regarding self-efficacy or PBC over other events that might impede
physical activity, i.e., barriers, has risen. It is possible, for example, that a person might
feel she/he has control over her/his exercise behavior and is self-efficacious for
performing it, but is unable to overcome barriers such as work obligations. Therefore, the
presence of barriers will be assessed as well as self-efficacy for overcoming them. Itis
expected, for example, that individuals with low PBC will probably indicate they can not
overcome barriers, whereas individuals with high PBC may indicate a similar frequency

of barriers, but higher confidence for overcoming them.
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Within the TPB research, there is increasing evidence to support the theoretical

discrimination between self-efficacy and PBC (Armitage and Conner, 1999; Brenes et al.,
1998; Coumneya and McAuley, 1995; Terry and O’Leary, 1995; van Ryn et al., 1996).
These studies covered diverse behaviors (e.g., low-fat diet, exercise, and breast self-
examination), in disparate populations (e.g., hospital workers, older adults, undergraduate
students, and telephone company employees). The results from these studies suggest that
the self-efficacy—PBC differentiation is robust. Conner and Armitage (1998) reported
that there is a strong relationship between self-efficacy and behavioral intention: People
intend to engage in behaviors of which they feel they are skillful.

However, when self-efficacy and PBC are measured simultaneously, predicting
behavior becomes more difficult. For example, Terry and O’Leary (1995) determined that
PBC, but not self-efficacy predicted exercise behavior. To further illustrate this
difficulty, Manstead and van Eekelen (1998) reported that self-efficacy, but not PBC was
a significant predictor of grades achieved in English. Given that behaviors are on a
continuum of volitional control, it is not surprising that there is discrepancy in the
prediction of behavior. Janis (1983) and Meichenbaum (1985) both assert that the degree
to which setbacks or barriers are anticipated and prepared for is an important predictor of
success in adherence to difficult or complex decisions and behaviors, independent of self-
efficacy. Therefore, it would be sensible to address both constructs: self-efficacy
(internal resources) and PBC (external constraints) when attempting to change behavior.
Once external barriers have been identified, it would be necessary to determine which
constraints would be controllable. Subsequently, the individual’s self-efficacy for

overcoming those barriers would be employed.



21
In summary, the TPB proposes that people will intend to perform a behavior when

they evaluate it positively, believe that significant others with whom they wish to comply
think they should perform it, and perceive it to be under their own control (Ajzen, 1988).
The relative influence of attitude, subjective norm, and PBC are determined empirically
for each particular behavior and population under investigation (Montano, Kasprzyk &
Taplin, 1997). Theory based research will also make it possible to ascertain whether the
physicians involved in the study were influential by measuring the subjective norm

component of the TPB.
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REVIEW OF LITERATURE

Physical Activity

Benefits. In 1992, the American Heart Association declared physical inactivity as
an independent risk factor for cardiovascular disease, equal to that of smoking (Fletcher,
et al., 1992). In addition, sedentary behavior can be linked to a substantial portion of
deaths due to coronary heart disease (Blair, Kohl, Paffenbarger, et al., 1989; Paffenbarger
et al., 1986) type II diabetes (Helmrich, Raglund, Leung, and Paffenbarger, 1991) and
colon cancer (Lee, 1994). For example, Health Canada (1999) estimated that 25% of the
deaths due to heart disease in 1993 could be attributed to sedentary living.

In addition to preventing chronic disease, enhancing physical fitness may be an
advantageous medium to investigate the connection between an active lifestyle and
physical functioning (Huang, Macera, Blair, Brill, Kohl, and Kronenfeld, 1998).
Physiologic measures are promoted for their objectivity, but do not necessarily reflect the
way the patient feels and functions (MacKeigan and Pathak, 1992). Physiologic
measures provide information useful to clinicians and researchers, but may be of limited
interest to patients (Guyatt, Feeny, and Patrick, 1993; MacKeigan and Pathak, 1992).
These measures often correlate poorly with well-being and functional capacity, the areas
of most concern to patients (Guyatt et al., 1993).

The World Health Organization’s (WHO) definition of health is a state of
“complete physical, mental and social well-being, and not just the absence of disease”
(World Health Organization, 1958). Although health-related quality of life is not a well-
defined concept, it is usually thought of as the ability to perform significant activities and

function well in daily living life from the patient’s perspective (Grimby, 1995; Grimm,
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Grandits, Cutler, Stewart, McDonald, Svendsen, et al., 1997). Health-related quality of

life is a multidimensional construct that represents the individual’s overall perceived
satisfaction with life, and its assessment typically involves measures of functional status
(physical, mental and social), physiologic status, perceptions of well-being, and general
life satisfaction (Grimby, 1995; Grimm et al., 1997; Laforge, Rossi, Prochaska, Velicer,
Levesque, and McHomey, 1999; MacKeigan and Pathak, 1992).

As individuals age, deterioration in function and the restriction in performance of
daily living activities serve to reduce their sense of control (Mazzeo, Cavanagh, Evans,
Fiatarone, Haberg, McAuley, et al., 1998). A sense of personal agency (control) is vital
to both physical and psychological health. Many of the transformations that are
commonly attributed to aging are caused by disuse, and as such, are preventable (Bortz,
1982). There is evidence that physical activity can have a positive influence on different
dimensions of health-related quality of life (Rejeski, Brawley, and Schumaker, 1996).
Grimby (1995) reported that good physical performance and maintained functional ability
in various daily living activities enhanced the general well-being of the aged person.
Ruuskanen and Ruoppila (1995) found significant relationships between self-rated health
and increased physical activity. Regular physical activity was also significantly
associated with a lower prevalence of depressive symptoms in 65 to 75 year old adults
(Ruuskanen and Ruoppila, 1995). Physical activity improves muscle strength, which
improves mobility, which in turn decreases the risk for falls (Buchner, 1997). Ina
qualitative study, the overriding sentiments of the participants were that physical fitness
was a broader construct, more in keeping with the WHO definition of health in general

(Devereaux, Futrell, and Williamson, et al., 1996). Participants also stated that physical
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fitness was an essential component in the concept of wellness and functional

independence (Devereaux et al., 1996).

Since modification of self-perception of the benefits of regular exercise is an
important motivational strategy used in many exercise promotion interventions, it is
meaningful to study whether, or to what degree, self-perception of quality of life varies
when physical activity levels are increased (Laforge, et al., 1999). Previous research has
indicated that physically fit people live two to three years longer and have a better quality
of life than sedentary individuals (Butler, Davis, Lewis, Nelson, and Strauss, 1998).
Therefore, the initiation and maintenance of long-term light-to moderate-intensity
physical activity programs for older adults may reduce the rate of age-associated
deterioration, which, in the long-term, should increase both quantity and quality of life
(Bortz, 1982; Mazzeo et al., 1998). The quality and quantity of life in older adults are
best accomplished by adding aerobic forms of exercise such as swimming, cycling and
walking to an individual’s habitual lifestyle (Mazzeo et al., 1998).

Recommendations. Public health authorities have realized that many health
benefits from physical activity can be realized even at lower intensities of exercise
(American College of Sports Medicine, 1998; Australian Sports Commission, 1997,
Depres and Lemarche, 1994; Health Canada, 1998). Health Canada recommends that
people accrue 30 - 60 minutes of activity every day (Health Canada: Questions, 1998).
A variety of activities should be chosen from each of the three activity groups—
endurance, flexibility and strength, and can be accumulated in periods of at least 10
minutes each. Emphasis should be placed on the factors that resuit in a permanent

lifestyle change to encourage a lifetime of physical activity and increased well-being.
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Health Canada (1998) would like Canadians of all ages to seriously consider their present

activity levels and to become more physically active to sustain better health.

Prevalence. Simple changes to activity levels are within the capacity of most
Canadians, but regretfully this often does not occur. Two-thirds of Canadians aged 25-55
are not physically active enough to meet the recommended physical activity guidelines
set forth by Health Canada (Health Canada: Facts, 1998). Inactivity increases the risk of
premature death, chronic disease and disability and therefore places an unnecessary
liability on the public health-care system. The message is clear—Canadians need to take
more responsibility for their health by adopting a more physically active lifestyle.
Health-Care Utilization and Older Adults

Senior Population. The prevalence of illness increases with age, as does the use
of medical services. The elderly (persons 65 years of age or over) carry by far the
greatest proportion of chronic disease burden, disability, and health-care utilization
(Hoffman et al., 1996). Approximately 88% of those people over age 65 have a
minimum of one chronic health condition, but many others also suffer from reduced
mobility and well-being (Hoffman, et al., 1996). In 1997/98, patients aged 65 and older
accounted for 35% of the three million discharges reported by Canada’s in patient
hospitals. Although seniors represented only 12% of the population that year, they
accounted for 52% of the 21 million patient days. Seniors were over-represented in all
leading causes of hospitalization, and accounted for almost one-third of all primary
procedures performed in hospitals in 1997/98 (Canadian Institute for Health Information,

2000).
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Demographic Shift. The elderly also constitute one of the fastest growing

population segments among industrialized countries (King, Rejeski, and Buchner, 1998).
In 1998, people over 65 years of age represented 12.3% of the Canadian population
(Canadian Institute for Health Information, 2000). Statistical projections for the year
2011 estimate that 14.1% of Canadians will be over 65 years of age (Minister of Industry,
1999). If the medical care of seniors is responsible for a large portion of the health-care
cost, and the proportion of people over the age of 65 is expected to increase, how might
Canadians help mitigate the economic consequences?

Preventive Medicine. One possible solution would be to take preventive action
now. The loss of physical functioning can be evident by the fifth decade of life (Huang et
al., 1998), which argues for more preventive approaches before therapeutic treatment is
necessary (Bull and Jamrozik, 1998). Regular physical activity has been demonstrated to
promote health and limit disability in the later years of life (Buchner and Wagner, 1992).

The elderly present a number of challenges to the health care system, many of
which are concerned with the declining functional capacity associated with aging (Barry
and Eathorne, 1994). The activity pattems in elderly people depend on previous activity
levels, particularly during middle age (Frandin, Mellstrom, Sundh, and Grimby, 1995),
and interventions should be made in younger age groups to ensure an active and
independent elderly population in the future (Grimby, 1995). Physical activity has been
repeatedly identified as a protective factor for functional limitation in the elderly, but is
also important for maintaining functioning for middle-aged men and women (Huang, et
al., 1998). Butler et al., (1998), suggested that the target of physical activity interventions

should be the 55-65 year old age group, because they are the people slowing down who
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will have problems in later life. A well-designed physical activity program may be the

single, most cost-effective means of maintaining physical functioning (Barry and
Eathome, 1994).

A 1% increase in physical activity could save over $11.5 million (in constant
1993 dollars) for heart disease, adult-onset diabetes and colon cancer each year (Health
Canada: Questions, 1998). Small gradual changes in activity behavior seem to be more
achievable for the sedentary population (Stevens, Hillsdon, Thorogood, and McArdle,
1998). As a method of encouraging sedentary individuals to become more active,
lifestyle physical activities are promoted. Active Living Canada is concentrating efforts
on changes in lifestyle that are achievable and sustainable (Health Canada: Questions,
1998), because a small increase in physical activity for a large number of people can
represent a substantial improvement in the health of the population.
Primary-Care Intervention

Recommendations. Numerous approaches have been employed to modify
physical activity behavior in the sedentary population in an attempt to solve this major
public health problem. After reviewing the existing literature in this area, the U. S.
Preventive Services Task Force (1989) recommended that physicians counsel all patients
to adopt a program of regular physical activity. More recently, the president of the
College of Family Physicians in Canada, Dr. Francine Lemire, welcomed the opportunity
to assist Health Canada in developing strategies to promote physical activity to Canadians
(Health Canada: Speaking, 1998). Family physicians provide most of the health-care
services to most of the population because many families turn to their physician for

advice on health and medical concerns. The potential for physicians to motivate their
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sedentary clients to adopt a more physically active lifestyle is an appealing approach to

preventive health promotion. However, the scientific evidence related to such an
approach is modest at best (Eaton and Menard, 1998; King, Sallis, Dunn, Simons-
Morton, Albright, et al., 1998).

Physicians may endorse the value of physical activity for their clients, but the
reported rates of counseling are generally quite low (Reed et al., 1991; Wallace, Brennan,
and Haines, 1987; Wells, Lewis, Leake, Schleiter, and Brook, 1986). When physicians
do provide counseling for physical activity, it is more likely to occur for therapeutic
reasons with a high-risk client (Swinburn et al., 1997) rather than for preventive motives
with presumably healthy clients during a routine check-up (Rosen et al., 1984). From the
perspective of population-based medicine, this lack of intervention eliminates the
opportunity to reduce the need for therapeutic counseling in the future.

Physician Counseling. The following review of literature considers the evolution
of the research that has been conducted to assess the efficacy of primary care physicians
promoting physical activity. Only studies that involved physicians as the information
provider, and sedentary patients that were in good general health were considered for this
review. As this is a very new approach to increasing physical activity in the general
population, only ten randomized controlled, or quasi-experimental studies were located
for the review (Refer to Appendix N). The research studies reviewed will be discussed in
a chronological order to follow the progression of work in this area.

Reid and Morgan (1979) hypothesized that adherence to regular exercise over a
period of six months would increase when the exercise prescription included: a) printed

exercise instructions and a ten minute consultation with a physician; b) a one-hour period
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of film and discussion; and 3) knowledge of pulse taking, quantifying, recording of daily

exercise, and reporting of this information. The study was grounded in the Health Belief
Model, which asserts that the plausibility of adopting a behavior befitting the prevention
or control of some disease, depends upon the individual’s perception of a threat to
personal health, and the confidence that the recommended action will reduce this threat
(Rosenstock, Strecher, and Becker, 1988).

The researchers wished to maximize the potential for prescription adherence, and
therefore, selected an unrepresentative, presumably well-motivated, but sedentary
population. One hundred twenty four fire fighters, aged 24 to 56, volunteered for the
study. After completing a sub-maximal bicycle ergometer stress test, each participant
met with a physician to discuss his performance and relative fitness when compared with
the American Heart Association recommended levels. Following the ten-minute
consultation, the physician provided the participant with a copy of the Physical Activity
Readiness Questionnaire (PAR-Q), and a one page guide called the “Half as much” for
the new exerciser to begin a safe, graduated program. The control group (n =47)
received no further instructions. Group 2 (n = 47) and Group 3 (n = 30) watched a film
and were given written and verbal information about why and how to exercise from a
health educator. Group 3 was also taught how to monitor their physical activity and was
instructed to forward weekly reports to the research office.

Physiological measures from the VO, maximum estimations and physical activity
self-reports were combined to produce a compliance index. An exercise complier was
reported to exercise at least twice a week and increased their predicted VO, maximum

9.5% or more. At three months, 29% of the control group (n = 47) was considered to be
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compliers. There were no significant differences between Group 2 and Group 3, and the

data was then collapsed. The intervention groups (n = 77) had significantly more
compliers as 55% had met the criteria. However, at the end of six months, the control
group contained the highest proportion of compliers and the greatest physiological
change (26%). Group 2 and Group 3 actually lost 40% of their compliers at the end of
six months (32%). Regardless of the treatment group, approximately one third of the
study population adhered to regular exercise at six months.

Rosen, Logsdon, Demak (1984) continued the research that evaluated the
effectiveness of physical activity counseling by primary care physicians. Limited
information was made available from the Insure Project on Lifecycle Preventive Health
Services. A portion of the project assessed the short-term affects of the program
primarily in terms of attitudinal and health behavioral change of patients, and secondarily,
by attitudinal and practice change among physicians. Insure was a nonrandomized
intervention trial that involved 4500 patients and 100 physicians from 6 primary care
clinics. Physicians at 3 of the clinics received brief training to administer various health
interventions, including physical activity counseling. The data indicated that 35.9% of
patients at one of the sites had begun a program of regular physical activity whereas
28.2% had done so at a control site. Measures of physical activity were not reported in
the study. The impact of the intervention in this case, although small, offered evidence
that a positive effect could be obtained. With regard to the physician counseling of
physical activity, 6.6% never or rarely discussed exercise, 63.9% counseled only high-
risk patients, and 29.5% reported discussing exercise with all of their patients. These

results support the notions that while physicians frequently promote physical activity
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with their patients (Dishman and Buckman, 1996; Kreuter et al., 1997; Reed et al., 1991),

but generally only for therapeutic reasons (Kreuter, et al., 1997).

Lewis and Lynch (1993) examined the short-term effectiveness of a tri-faceted
intervention in one family practice in Colorado. The intervention included brief
physician advice to exercise, distribution of a patient handout, and the promise of a one-
month telephone follow-up from a staff person. Twenty-four residents participated in a
randomized clinical trial, designed to evaluate the efficacy of a physician advice protocol,
to increase the frequency and duration of self-reported activity levels. Of the 396 patients
admitted to the study, 139 (35%) refused to cooperate and 47 (12%) were lost to follow
up, resulting in 210 (53%) participants. Baseline measures indicated that 277 (70%) of
the patients were exercising before the intervention, and that many (30-40%) of the
control group doctors were already promoting physical activity in their practice. For this
reason, a quasi-experimental design was adopted to assess the effect of physician advice
(intervention group) versus no advice (control group) on increasing physical activity
levels. Self-reported results for physical activity indicated that participants in the
physician advice group were significantly higher at the end of one month. However, this
increase appeared to be related to the duration only, and not the frequency of exercise. A
limitation of this study is the high rate of exercise, over 70% at baseline, which limits the
generalizability of these findings.

Pinto, Goldstein, and Marcus (1998) have postulated that an effective counseling
message should be based on empirical data from trials of physical activity counseling
interventions. However, research conducted within a theoretical framework on activity

counseling in health-care settings is deficient (Blair, et al., 1998). One exception in this
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regard was the development of the Physician-based Assessment and Counseling for

Exercise (PACE) intervention which was guided by behavioral science theories and data
on the determinants of physical activity (Calfas, et al., 1996). The intervention is based
on two models of health behavior change: Transtheoretical Model and Social Cognitive
Theory. PACE was planned to impact the social and psychological factors known to
influence physical activity, such as increased social support, self-efficacy and awareness
of the benefits of activity (Marcus, et al., 1997).

Targeted personal factors in the PACE intervention include cognitions, emotions,
self-regulatory behavioral skills, enjoyment of physical activity, perceived benefits of and
barriers to physical activity, and skills related to overcoming barriers to physical activity
(Calfas, Sallis, Oldenburg, and Ffrench, 1997; King et al., 1998). Within the cognitive
domain, the most important mediator of behavior is hypothesized to be self-efficacy, or
one’s confidence to perform specific behaviors in particular circumstances (Marcus, et
al., 1997). The social environmental mediators targeted in the PACE intervention include
social support directly related to physical activity participation and modeling of physical
activity by others (King, et al., 1998).

PACE intervention components include physician training in brief counseling,
chart prompts to support physician counseling, algorithms to enhance counseling
messages, customized physical activity prescriptions, patient guidebooks, and follow-up
visits specifically for physical activity counseling (Marcus, et al., 1997). The PACE
materials and training follow a structural protocol to assist physicians with physical
activity counseling by removing the barriers reported in the past (Calfas, et al., 1996). A

nurse categorizes patient-readiness to adopt physical activity, before the office visit
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begins, to enable physicians to better meet the needs of their patients (Calfas, et al.,

1996). Health educators provide additional booster counseling via telephone and/or
personal follow-up, and are an integral part of the primary care team (Marcus, et al.,
1997).

Calfas, et al., (1996) conducted a controlled trial of physician counseling to
promote the adoption of physical activity. Seventeen doctors’ offices in San Diego
County volunteered to adhere to the PACE protocol for this investigation. Sedentary
patients were defined as engaging in vigorous physical activity less than three times a
week or moderate activity for less than two hours a week. Participants, who were over 18
years of age and free of coronary heart disease or other circumstances that could limit
mobility, were recruited for the study. A 52% response rate (n = 212) was obtained after
six weeks of follow up. The intervention used a patient centered, stage of change
approach to increase levels of physical activity. Of those patients in the intervention
group, 52% moved from contemplation to the active stage compared with 12% of the
control group. The intervention group increased their physical activity by 37 minutes a
week compared with 7 minutes a week in the control group (p <.05). However, patients
reported walking an average of only 11 minutes a day. In light of the short-term follow
up in this study, the relevant health benefits of this intervention are questionable. In
addition, this study represents a best case scenario that may not be applicable to most
primary care office practices. Many physicians are unwilling to devote the extra time and
energy required to implement this type of intervention.

Marcus, et al., (1997) completed a similar intervention using the PACE protocol.

A sequential comparison group design was used to investigate the change in self-reported
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physical activity between experimental (counseling and self-help material) and control

(usual care) patients at baseline and six weeks after the initial office visit. A convenience
sample of four physicians, in one primary care office practice in Providence County,
Rhode Island, agreed to participate. Of the 117 people eligible to participate, 63 (54%)
agreed to participate, and 44 (38%) actually completed the study in its entirety.

The intervention included four major components: 1) physician training (1 2
hours) in office-based counseling intervention, 2) individualized patient counseling (3 to
5 minutes) and education/behavioral change materials based on the Transtheoretical
Model and Social Cognitive Theory, 3) physician office support system, and 4)
monitoring/follow-up. Results indicated that training physicians to activity counsel could
increase the short-term adoption of physical activity in sedentary middle-aged and older
patients (mean age 67).

Limitations of this pilot study included the small volunteer sample of physicians,
the short-term follow-up, the use of a sequential design, and the one time delivery of the
intervention at a single visit. Another limitation of this study was the use of only one
practice site, which reduced the generalizability of the results to other settings. More
work needs to be done to evaluate the short- and long-term effectiveness of physician-
delivered exercise promotion.

The Activity Counseling Trial (ACT) was a multi-center, randomized controlied
trial to appraise the efficacy of improving physical activity interventions in the primary
health care setting (Blair, et al., 1998). ACT was the first large-scale longitudinal study

of physical activity counseling that included a generalizable sample of adult participants
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in a variety of clinical settings. ACT recruited, evaluated, and randomized 874 men and

women (mean age 51) who were patients of primary care physicians.

Participants were randomly assigned to one of three educational interventions that
differed in the amount of interpersonal contact and resources: standard care control,
staff-assisted intervention, or the staff-counseling intervention. The three conditions
represented a hierarchy, with all of the components in standard care control included in
the staff-assisted condition, and all those in the staff-assisted condition included in the
staff-counseling intervention. All three groups received the same physician advice to
increase their physical activity and were provided with the current recommendations for
physical activity. The staff-assisted condition and the staff-counseling condition were
also provided with behavior change strategies to help them meet the current
recommendations for physical activity. The difference within these two groups was the
type and frequency of contact. The staff-counseling intervention represented a more
staff-intensive intervention approach requiring interpersonal contact and counseling.

This intervention was also grounded in the Social Cognitive Theory (SCT) and
the Transtheoretical Model. An addition to this intervention was the Self-Regulation
Model of behavior change, which is derived from SCT and has been applied to many
behaviors. Teaching participants to apply self-monitoring, self-evaluation, and self-
reinforcement through goal-setting, positive self-talk, and problem solving was expected
to enhance their abilities to integrate physical activity into their daily lives. Therefore,
the results from the five-year ACT study have the potential to make substantial

contributions to the understanding of how to promote physical activity in the primary
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health care setting. The results of the ACT intervention, however, have not been

published to date.

In a primary health ¢are setting, Bull and Jamrozik (1998) were also interested in
testing the effectiveness of verbal advice on exercise from a family physician (FP)
combined with supporting written information. A randomized controlled trial using a
balanced design based on day of the week was reported, with subjects allocated to a
control group or one of two intervention groups. The intervention involved ten general
practices in Perth, Western Australia. All adult patients consulting a family physician
completed a screening questionnaire (n = 6351). After determining eligibility to the
study, sedentary adults (N = 763) were recruited to the project.

Participants received verbal advice on exercise from the family physician at the
time of the scheduled appointment. Within two days of the visit to the doctor, a pamphlet
on exercise was mailed to the patient’s home address. The response to follow-up, via the
postal survey at one, six, and twelve months after the initial consultation was 70%, 60%,
and 57%, respectively. At one month a sub-sample of the control and intervention
subjects were contacted for a telephone interview to verify self-reported levels of activity
(n = 136). All non-responders to the postal surveys were treated as sedentary. At each
follow-up, subjects were categorized as “‘now active” if they reported engaging in at least
one episode of physical activity in the previous two weeks. At one month, significantly
more subjects in the combined intervention groups reported doing some physical activity
(40%) compared with the control group (31%). In addition, just over one fifth of the
“now active” control participants reported undertaking at least the recommended level of

exercise in the previous two weeks (66%, 1-6 sessions; 12%, 7-9 sessions; and 22%, 10
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or more sessions. The combined intervention groups reported over one third of the

subjects (36%) physically active for 10 or more sessions during the previous two week
period which was significantly more than those in the control group. At six months, 30%
of the control group and 38% of the combined intervention groups were “now active.”
However, there was very little change at follow-up at twelve months (31% control and
36% intervention groups, respectively). A limitation of this study is the degree of non-
response to the postal surveys. It might be argued that those that do respond may be the
healthier patients, or patients who have made a change in their behavior.

More recently, Stevens, Hillsdon, Thorogood, and McArdle (1998) considered the
cost-effectiveness of a “Prescription for Exercise” scheme in a randomized controlled
trial. The aim of the scheme was to increase the levels of physical activity in sedentary
people aged 45-74. The study location was from two west London general practices. Of
the 714 patients identified as inactive, 363 were randomized to receive an invitation for a
consultation with an exercise development officer (intervention group) and 351 were
randomized to receive an information packet on leisure centre facilities in the hospital
(control group). The difference between this study and other trials reported in the
literature is that general practitioners were not directly involved in either the recruitment
of subjects, or the intervention itself. The intervention subjects were sent a letter from
their general practitioner inviting them to attend a consultation with an exercise
development officer at the local leisure centre, which was centrally located within the
ward.

Of the 363 subjects in the intervention group, only 126 (35%) attended the first

consultation with the exercise development officer. Ninety one subjects (25%) returned
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for the second consultation at the end of the 10 week exercise program. Both moderate

and total numbers of occasions of physical activity were significantly greater in the
intervention group. However, it should be noted that measures of physical activity were
self-reported. Eight months after the intervention, a follow-up indicated that there was a
net 10.6% reduction in the proportion of people classified as sedentary in the intervention
group compared with the control group.

The “Green Prescription” was also a randomized clinical trial that was designed to
ascertain whether written advice from a physician was more effective at increasing
physical activity among sedentary patients than verbal advice alone (Swinbum, Walter,
Arroll, Tilyar, and Russell, 1998). This study trained general practitioners to assess and
prescribe physical activity in 37 general practices in Auckland and Dunedin, New
Zealand. Patients undertaking less than one hour of vigorous activity or three hours of
moderate activity a week were defined as sedentary. Those sedentary patients, over 18
years of age, who were likely to benefit from enhanced physical activity and who were
able to do so for the six week intervention were recruited for the study. From this
convenience sample of sedentary patients, 218 were randomized to written prescription
and patient education materials (intervention) and 238 participants received only verbal
advice. Assessment and counseling by the doctor lasted on average five minutes.

In this study, after six weeks of follow up, a statistically significant increase in
physical activity was found in the intervention group (85% active) compared with the
group that received verbal advice alone (76%). This increase in physical activity
averaged 156 minutes per two-week period. However, the absolute levels of walking

were greater in the verbal advice group (249 minutes per two weeks) at six weeks than in
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the intervention group (217 minutes per two weeks). The average level of physical

activity for both groups (17 minutes of walking per day) is far below the recommended
30 minutes a day of moderate level activity. Therefore, the health benefits of this
increase in physical activity are negligible.

After 11 months, the long-term benefits of the intervention were assessed by
telephone interview. Only participants that successfully increased activity in the
intervention group were contacted. Of those people, 59% had maintained their increased
physical activity. Failing to follow up the control group and those that initially had not
increased physical activity may invalidate the results of this eleven-month follow up data.
Selecting patients during practice consultations rather than a random sample of patients
also places significant restraints on the generalizability of these findings.

Goldstein, Pinto, Marcus, et al., (1999) have recently completed a randomized
controlled trial called Physically Active for Life (PAL). Like the PACE project discussed
earlier, PAL used a patient-centered model to compare the efficacy of brief physician-
delivered physical activity counseling to usual care, on self-reported physical activity
levels. The Transtheoretical Model and Social Learning Theory were integrated with the
patient-centered approach to patient education wherein cognitive, attitudinal,
instrumental, behavioral, and social issues were addressed through a series of questions
and statements.

Twenty-four practices participated in the study—twelve solo practices and twelve
group practices. Randomization of the practices produced seventeen physicians in the
control group and seventeen in the intervention group. Physicians in the intervention

practices received one hour of training in the delivery of brief physical activity
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counseling. Physicians in the intervention practices also received a 28-page manual, a

desk prompt with summary information on counseling, and an office poster on physical
activity promotion. These materials had been previously tested for acceptability in a pilot
study (Marcus, Goldstein, Jette, et al., 1997).

Three hundred and fifty-five patients were enrolled in the study (Control n = 174;
Intervention n = 181). The average age of the participants was 65.6 years and the
majority women (65%). At the patient’s initial appointment, a member of the research
staff explained the study and obtained written informed consent. Prior to seeing the
physician, each patient was then interviewed (average 5.8 minutes) to determine stage of
motivational readiness for physical activity, physical activity preferences, and barriers to
becoming physically active. The information collected by the research staff was placed
on the patient’s chart and used by the physician to guide his/her counseling to be
appropriate to the patient’s stage of readiness. As part of the study protocol, the
physician wrote an exercise prescription and provided each participant with a stage-
matched manual for physical activity. At a follow-up appointment, the physician was
required to provide activity counseling and complete a new exercise prescription for the
patient.

At six weeks, 89% of the intervention group was in Preparation/Action versus
74% in the control group. However, at eight months, 79% of the intervention group was
in Preparation/Action versus 88% of the control group. Thus, the significant effects
noted for the intervention for this subgroup at six weeks were not sustained at eight

months.
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One limitation of this study is related to the generalizability of the findings.

Although 80% of the eligible patients were recruited into the study, the participants
represented only 13% of the patients over 50 that were scheduled for appointments. In
addition, six weeks after receiving the initial PAL intervention, only 67% of the
participants recalled receiving the written PAL exercise prescription. This finding
suggests that a more intensive intervention is required to ensure that the counseling
message is retained. Given the constraints on physicians’ time in the primary care
setting, it may be more feasible for a nurse practitioner, or health educator to provide
more intensive counseling and follow-up procedures to promote physical activity.

Critical Commentary. Three questions will be answered in this critical
commentary. First, what sorts of interventions are superior? Secondly, what
supplementary research is required? Third, what practice reccommendations can be
actualized?

To date, no physical activity interventions in the health care setting have been
published in Canada. The majority of the primary care physical activity intervention
studies have been conducted in the United States (Calfas et al., 1996; Goldstein et al.,
1999; Graham-Clarke & Oldenburg, 1994; Marcus et al., 1997; Reid & Morgan, 1979).
Behavioural theories/models that were the foundation for the intervention were described
in six of the studies (Bull & Jamrozik, 1998; Calfas et al., 1996; Goldstein et al., 1999;
Graham-Clarke & Oldenburg, 1994; Marcus et al., 1997; Reid & Morgan, 1979).
Follow-up procedures and/or booster phone calls were found in only four of the studies
(Calfas et al., 1996; Lewis & Lynch, 1993; Marcus et al., 1997; Reid & Morgan, 1979).

Moderate intensity aerobic physical activity was the primary behavioral outcome (Bull &
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Jamrozik, 1998; Calfas et al., 1996; Goldstein et al., 1999; Graham-Clarke & Oldenburg,

1994; Lewis & Lynch, 1993; Marcus et al., 1997; Stevens et al., 1998; Swinburn et al,,
1998). None of the studies intervened on other types of physical activity, for example, to
increase flexibility or strength. General physician advice to increase physical activity
was provided (Bull & Jamrozik, 1998; Calfas et al., 1996; Goldstein et al., 1999;
Graham-Clarke & Oldenburg, 1994; Logsdon et al., 1989; Lewis & Lynch, 1993; Marcus
et al., 1997), and no specific individualized recommendations were created for each
patient (Reid & Morgan, 1979; Stevens et al., 1998; Swinbum et al., 1998). Walking was
commonly recommended as the mode of activity. Print materials were provided in all of
the studies reviewed. Half of the studies utilized a randomized controlled design
(Goldstein et al., 1999; Graham-Clarke & Oldenburg, 1994; Reid & Morgan, 1979;
Stevens et al., 1998; Swinburn et al., 1998). One study validated a significant
intervention effect on moderate physical activity using a Caltrac motion sensor in a sub-
sample of participants (Calfas et al., 1996), and only one study reported fitness measures
that were in agreement with the physical activity findings (Reid & Morgan, 1979). Four
studies used behavioral intervention approaches (Calfas et al., 1996; Graham-Clarke &
Oldenburg, 1994; Marcus et al., 1997; Reid & Morgan, 1979), and each of them reported
significant effects.

Methodological Issues. Five of the ten studies did not employ a randomized
design (Bull & Jamrozik, 1998; Calfas et al., 1996; Logsdon et al., 1989; Lewis & Lynch,
1993; Marcus et al., 1997), and one study disregarded the randomization in the statistical
analysis (Lewis & Lynch, 1993); which leads to the questionable validity of the

intervention/control comparisons. Follow-up rates were often not reported, making it
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difficult to judge the quality of the study. When follow-up rates were reported, they were

frequently lower than desired, 40%-60% in three studies (Bull & Jamrozik, 1998;
Graham-Clarke & Oldenburg, 1994; Stevens et al., 1998) which also threatens the
validity of results. Many of the studies did not specify a primary outcome, or used
measures without any validity/reliability data, and this is considered a weakness in study
design. The definitions of “‘active” and “sedentary” varied greatly across the studies and
details were sometimes missing. For instance, in one study, “regular exercise” was
defined as “vigorous physical exercise once a week or more,” but duration and intensity
were not discussed (Logsdon et al., 1989). All of the studies relied on self-report
measures of physical activity, and, except for two studies (Reid & Morgan, 1979; Calfas
et al., 1996), objective measures of activity (e.g. Caltrac motion sensor), or of physical
fitness tests (e.g. VO,max measures) were not employed to corroborate the self-report
measures.

Intervention Efficacy. Of the five randomized studies, four reported significant
increases in physical activity at one or more follow-up measurements (Graham-Clarke &
Oldenburg, 1994; Reid & Morgan, 1979; Stevens et al., 1998; Swinburn et al., 1998).
Four of the randomized studies included a long-term follow-up assessment (six months to
two years after entering the study) (Goldstein et al., 1999; Graham-Clarke & Oldenburg,
1994; Reid & Morgan, 1979; Stevens et al., 1998). Therefore, it can be concluded that
changes in physical activity can be initiated by interventions in primary care settings.
Long-term results were less promising. Of the three studies that reported outcomes at
two time points, analysis of the results indicated that the intervention effects were

reduced over time with initially significant effects becoming non-significant (Bull &
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Jamrozik, 1998; Graham-Clarke & Oldenburg, 1994; Reid & Morgan, 1979). Of the four

randomized studies, only one reported increased levels of physical activity at the long-
term assessment (Stevens et al., 1998). However, the physical activity was self-reported,
and the specific measure was not stated in the study. This particular study reported the
self-assessment of the number of episodes of moderate and vigorous exercise, undertaken
for at least 20 minutes, in the last four weeks. The mean number of episodes in the
intervention group and control groups were 5.95 and 4.43 respectively. It is apparent that
the long-term maintenance of initial exercise behavior change is a crucial consideration
for further study. One would not anticipate long-term changes in physical activity
without a continuous maintenance program. This speculation is bome out by the
decaying effects after the intervention ceases (Simons-Morton, Calfas, Oldenburg &
Burton, 1998).

Future Research. In order to determine the long-term efficacy of interventions in
primary care, additional randomized trials with high follow-up rates are needed.
Outcome measurements should be chosen carefully. Physical activity, as the primary aim
of the interventions, should be verified in a high-quality manner sensitive to change.
Both physical activity and fitness are important. Objective measures of activity, such as
motion sensors, can also be utilized to document self-report assessments.
Cardiorespiratory fitness should be measured to document the increase in activity by an
objective physiologic measure. An increase in cardiorespiratory fitness is related to the
risk reduction of cardiovascular disease (Pate et al., 1995). Recent reviews of the
literature on physical activity and health have concluded that moderate-intensity activity

has important health benefits, probably aside from increases in cardiorespiratory fitness
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(Pate et al., 1995). Therefore, self-reported health status, or health-related quality of life

should also be considered when assessing the impact of a physical activity intervention.

Practice Recommendations. Simons-Morton et al., (1998) recently completed a

review of interventions in health care settings on physical activity and concluded that
effective interventions employed frequent patient contacts, behavioral change approaches
(e.g., individualized goal setting and problem solving, self-monitoring, feedback, and
reinforcement), supervised exercise programs, provision of equipment (heart monitors,
motion sensors etc.), and/or continuing intervention. Interventions of this complexity
might be best delivered using a model where physicians provide advice and other
members of the health care team provide more in-depth behavioral counseling, physical
activity supervision and follow-up. There is accumulating evidence that physical activity
counseling in primary care should be considered a minimum standard of care.

Summary. Counseling clients to incorporate increased levels of physical activity
into their daily life may have significant health benefits and could decrease health-care
spending by reducing the prevalence of sedentary lifestyles (Dunn, Marcus, Kampert,
Garci, Kohl & Blair, 1999). Patients report a willingness to follow their doctor’s advice,
and it might therefore be prudent to develop physical activity interventions in primary
health-care locations (Kelly, 1992). Even a relatively small percentage of sedentary
people responding positively to counseling by increasing physical activity levels would
produce a large absolute number of individuals who adopt and maintain regular activity
associated with improved health (Dunn, Anderson, and Jakicic, 1998; Pinto, et al., 1998).
However, the frequencies of physical activity counseling and the most effective

counseling messages have yet to be determined (Pinto, et al., 1998).
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An important consideration of any intervention in this area is the appropriate

tailoring of the physical activity regimen to the needs and preferences of the individual
client (King et al., 1998). Therefore, a multi-disciplinary collaboration of specialists
interested and knowledgeable in the benefits of increased physical activity may be most
appropriate and efficacious (Epstein, 1998). The present study will address this concem
by designing a physical activity intervention administered by a physical activity

consultant in four primary care office settings.
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METHODS & PROCEDURE

Study Procedure Overview

A randomized control trial was designed (Refer to Appendix A) to test three
primary research objectives. The first primary hypothesis tested if an office-based
intervention would increase physical activity among sedentary 40-70 year old adults,
when implemented by a physical activity consultant in concert with the participating
physicians in four medical clinics. The second primary hypothesis tested if an office-
based intervention would increase perceived health-related quality of life among
sedentary 40-70 year old adults, when implemented by a physical activity consultant in
concert with the participating physicians in four medical clinics. The third primary
hypothesis tested if an office-based intervention would increase physical fitness levels
among sedentary 40-70 year old adults, when implemented by a physical activity
consultant in concert with the participating physicians in four medical clinics.

Secondary objectives of a more exploratory nature were also considered to
address the possible changes in self-reported physical activity, perceived health-related
quality of life and physical fitness. The TPB was tested to predict changes in self-
reported physical activity and physical fitness. SE was tested to predict changes in self-
reported physical activity, perceived health-related quality of life, and physical fitness.
The Social Provisions Scale (SPS) was tested to predict changes in self-reported physical
activity, perceived health-related quality of life, and physical fitness.

During the office visit, the physician determined the potential study participant’s
present activity level, advised them of the benefits of physical activity (Refer to Appendix

B), and provided them with an envelope that contained an information letter (Refer to



48
Appendix C) concerning the study, and a copy of the Physical Activity Guide created by

Active Living Canada (Health Canada, 1998). Those potential study participants
considered to be sedentary, and able to participate (Refer to Appendix D), were advised
by the physician to become more physically active, and to contact the researcher if they
wished to participate in the study, or if they required more information. The physician
completed a brief form (Refer to Appendix E) at the time of the office visit, to indicate
that the potential participant was physically able to participate in the study. Those
patients who considered participation telephoned the physical activity consultant. During
the contact phone call, the physical activity consultant answered questions, conducted the
Physical Activity Readiness Questionnaire (PAR-Q) (Refer to Appendix F) verbally and
obtained verbal consent from those clients wishing to participate in the study. In the
event that a participant answered “yes” to any PAR-Q question, a PARmed-X was faxed
to the participating clinic to obtain the physician’s signature. The PARmed-X form was
faxed back to the researcher and kept in the participant’s file.

Eligible study participants were then randomly assigned into two groups: control
(usual care) and intervention. A random numbers table was used to randomize each
condition. The control condition was assigned even numbers and the intervention
condition was assigned to odd numbers. As participants called and agreed to be part of
the study, their names were added in order to the randomized condition list. Participants
were scheduled for a sub-maximal fitness test and completed several questionnaires at
baseline. Those participants in the intervention group were also scheduled for a personal

interview with the physical activity consultant.
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During the interview with the participant, the physical activity consultant

followed the problem-solving procedure outlined in The Canadian Physical Activity,

Fitness & Lifestyle Appraisal: CSEP’s Plan for Healthy Active Living (Canadian Society

for Exercise Physiology [CSEP], 1996). Participants assigned to the intervention group
also received follow-up booster phone calls at two, four and eight weeks post-
randomization. At follow-up (three months post-randomization), all participants received
a telephone call from the researcher to schedule appointments to complete the sub-
maximal fitness test and repeat psychological measures. Participants that returned to the
university to compiete the follow-up tests received a thank you card from the researcher.

All participants received a thank you letter for participating in the study, including
an indicator of their past and present physical fitness level. The physicians and staff at
each clinic also received a thank you letter for cooperating in the study. A summary of
the study data was made available to the physicians and discussed for future
consideration and recommendations.
Participant Selection

Physicians were provided with a participant selection criteria reminder (Refer to
Appendix D) to recruit potential study participants. The researcher also screened
potential participants when the contact telephone was made. Potential participant
characteristics included:

e adults 40 - 70 years of age, independent in daily living activity

e identified a physician in the clinic as their regular doctor

ecurrently sedentary (active < 20 minutes, 3X/week in moderate, or vigorous
activity)

e stable health

e willing and able to participate

e able to increase physical activity

e willing and able to give informed consent
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Physical Activity Consultant

A physical activity consultant was chosen to implement the physical activity
intervention. She has obtained the practical experience to prescribe specific,
individualized exercise programs to apparently healthy individuals.

Clinical Settings

Seven physicians (general practitioners), in four different medical clinics,
interested in the benefits of promoting physical activity within their clinics participated in
this study. A half-hour session was arranged with either the clinic manager, or the
participating physician to discuss the research program and intervention protocol. The
physicians were willing to refer potentially eligible participants to the physical activity
consultant for possible recruitment to the study. Three clinics were located in a large
city, Edmonton, in northern Alberta. The fourth clinic that participated in the study was
located in a small city, St. Albert, in northem Alberta.

Treatment Groups

Intervention. The intervention implemented by the physical activity consultant
followed the guidelines set forth in the Canadian Physical Activity, Fitness & Lifestyle
Appraisal: CSEP’s Plan for Healthy Active Living (CSEP, 1996). During the one-to-one
consultation arranged with the participant, a five-step problem-solving approach was
adopted. Participants were encouraged to complete several questionnaires and
worksheets during the five steps of the interview. These questionnaires and worksheets
were referred to as “tools” which helped to build an individualized program for each

participant.
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At the beginning of the interview, the objective was to develop a comfortable

working relationship with the participant. This involved putting the participant at ease,
outlining options, informing them of their choices, and describing how the process would
unfold. The physical activity consultant tried to create an environment conducive to
casual, relaxed conversation.

The next step in the intervention procedure was for the physical activity
consultant to familiarize herself with the participant’s situation. At this point, the
participant was asked to complete several questionnaires/worksheets (Refer to Appendix
G) to determine their stage of readiness to adopt physically active behavior, lifestyle
needs and activity preferences.

The third step required an integrated analysis of participant feedback, behavioral
change information and lifestyle questionnaires. The physical activity consultant
collaborated with the participant to generate activity alternatives based on his/her
preferences. Once the alternatives were generated, the consultant guided the participant
through the next questionnaire/worksheet in the information packet to determine the costs
and benefits of exercising.

The fourth step was to develop realistic plans for change. The physical activity

consultant used Canada’s Physical Activity Guide to make recommendations for change.

It was crucial for the participant to cooperate in this process and agree with the strategy.
By tailoring the exercise program to match the participant’s fitness level and activity
preferences, the physical activity consultant helped to ensure successful initial

participation experiences and increased self-efficacy.
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The objective of the last step was to determine the participant’s expectation for

follow-up. The step required that the participant understand relapse, and the importance
of accountability and social support. The physical activity consultant made booster
telephone calls to each intervention participant at two, four, and eight weeks post-
randomization. Each intervention participant was offered advice and encouragement
during each booster telephone call.

Control (usual care). In this study, usual care was defined as the provision of a
copy of the Physical Activity Guide created by Active Living Canada (Health Canada,
1998) and brief physician advice to become more physically active. The Physical
Activity Guide described the benefits of physical activity and outlined various strategies
to become more physically active. In addition, participants in the control group were
offered the one-to-one consultation with the physical activity consultant after the study
was completed.

Measures

Physiological Measures. A number of physiological measures were assessed at
baseline and three months post-randomization. These measures included pre-exercise
heart rate, resting blood pressure, height, weight, and the Balke and Ware Treadmill Test
(Balke and Ware, 1959). All testing procedures took place in the Exercise Physiology
Lab/Sport Performance Unit at the University of Alberta in the Van Vliet Centre.

In order to achieve standardization and ease of measurement, the participants
received information conceming the testing before they arrived for their appointments.
Participants were asked to wear comfortable non-restrictive clothing on the day of the

test. A pair of walking shoes or running shoes was recommended. Participants were
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encouraged not to eat for at least two hours before completing the physiological

assessment. In addition, the consumption of caffeinated beverages and cigarette smoking
was avoided in the two-hour period before the physiological assessment. Lastly,
participants were asked not to exercise, or consume alcoholic beverages six hours before
the scheduled physiological measurements. Participants were also given directions to the
Sport Performance Unit before the day of their appointment. Posters were also placed on
the Van Vliet Centre doorways to enable participants to locate the room.

As suggested in the Canadian Physical Activity, Fitness & Lifestyle Appraisal
(CSEP, 1996) manual, the health-related fitness assessment followed a sequence in order
to prevent high-risk individuals from participating, and to increase safety. Upon arrival
for their scheduled appointments, participants were instructed to complete the Physical
Activity Readiness Questionnaire (PAR-Q) (Refer to Appendix F) again, unless the
researcher had previously received a PARmed-X from their physician. The PAR-Qisa
straightforward, but pertinent, questionnaire intended to identify those individuals for
whom certain physical activities might be contraindicative. The participants in the study
already had their family physician’s approval to participate in the study (Refer to
Appendix E), and therefore, the second PAR-Q was administered as a simple safety
precaution.

Pre-exercise heart rate was assessed once the participants had the opportunity to
rest for at least five minutes. Participants sat in a comfortable chair with arm supports
and feet flat on the floor. Heart rate was accurately monitored with a cardiotachometer.
Participants were asked to place a transmitter with an adjustable strap around their chest

next to their skin. A second component, a wrist watch type receiver, received signals
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from the transmitter to indicate heart rate. Participants with a pre-exercise heart rate of

100 beats-per-minute or more were asked to sit quietly for another five minutes. A
second heart rate was taken after that time. Participants were not permitted to complete
the remainder of the testing procedure if pre-exercise heart rate was 100 beats-per-minute
or more, unless a signed PARmed-X from their physician had been previously obtained.

Immediately following the measurement of pre-exercise heart rate, resting blood
pressure was determined while the participant was still seated and resting. A
sphygmomanometer (blood pressure cuff) and stethoscope were used to standardize the
assessment of resting blood pressure. The blood pressure cuff was applied firmly and
smoothly to the participants left arm so that the lower edge of the cuff was two or three
centimeters above the antecubital space. The participant’s left arm was comfortably
supported at an angle of 10 to 45 degrees from the trunk, with the lower edge of the cuff
at heart level. The brachial artery was located by palpating the antecubital space.

The cuff was rapidly inflated to a level 20 to 30 mmHg above the radial palpatory
pressure. The stethoscope was placed over the brachial artery with a minimal amount of
pressure so as not to distort the artery. The diaphragm of the stethoscope was in complete
contact with the skin, but not touching the cuff or it’s tubing. The pressure in the cuff
was released at a rate of approximately two mm-per-second. The systolic pressure was
ascertained by the first perception of sound (first Korotkoff sound). When the sounds
were fully muffled, the diastolic pressure was determined. Participants were not
permitted to complete the remainder of the testing procedure if the resting systolic blood
pressure measurement was greater than 144 mmHg, or if the resting diastolic blood

pressure was greater than 94 mmHg after two readings, five minutes apart. If a signed
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PARmed-X had been previously obtained from their physician, participants were allowed

to complete the testing procedure.

The anthropometric measurements of height (cm) and weight (kg) were assessed
to calculate body mass index (BMI). To measure height, participants removed footwear
and stepped onto the balance beam scale equipped with a vertical evaluation tool. While
standing erect with feet together, participants were asked to look straight ahead, stand as
tall as possible, and take a deep breath while the measurement was taken. The set square
was placed in firm contact with the head (depressing the hair), and a reading taken to the
nearest 0.5 cm. Weight was measured on the balance beam scale and recorded to the
nearest 0.1 kg. Body mass index was then determined by calculating the ratio of body
weight divided by height squared (kg/m’).

A modified version of the Balke and Ware Treadmill Test (Balke and Ware, 1959)
was utilized to indirectly determine aerobic power. This test was chosen to evaluate
aerobic power because it was particularly suitable for sedentary adults who may have
difficulty jogging (e.g., knee problems). The test was developed in the late 1950’s and
became recognized as a quick, convenient method of assessing exercise tolerance. The
test is normally a continuous multi-stage procedure—a standard speed is maintained
throughout the test and the grade is raised 2.5% every two minutes until the participant
reaches volitional fatigue. For the purposes of this study, the test was modified so
participants would only complete up to and including Stage V of the test. Due to the fact
that the population studied was both sedentary and in the 40-70 year old age group, it was
deemed unnecessary to have participants exercise until physically exhausted. The

laboratory conditions were standardized as much as possible in terms of: temperature—
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as close to 18 to 20 °C as possible; adequate ventilation; absence of spectators; and,

calibrated treadmills.

The protocol for the Balke and Ware (1959) test followed those suggested by
Thoden (1991). To insure safety, each participant was given instructions on how to get
on and off the treadmill. Participants were not allowed to hold the handrails of the
treadmill. A two minute warm-up period at a pace of 2.0 miles per hour (mph) helped to
familiarize participants with the test. Following this orientation, the speed was increased
to 3.0 mph and the grade was increased to 2.5% for the next two minutes. This was
considered to be Stage [ of the test. At the end of the two minutes, the grade was
increased to 5.0% for Stage II of the test. This procedure was repeated until the
participant had walked for a total of 12 minutes (2 warm-up and 10 test), and the grade
had increased to 12.5%. The participant’s heart rate was recorded after each two minute
segment of the treadmill walking test, but before the incline of the treadmill wés
increased. When the test was completed, the grade of the treadmill was decreased back to
0%, and participants were encouraged to keep walking for several minutes to lower heart
rate.

Self-Reported Measures. Several measures were administered at baseline and
three months post-randomization. These included the Godin Leisure Time Exercise
Questionnaire (GLTEQ), the MOS 36-Item Short-Form Health Survey (SF-36), the
Social Provisions Scale (SPS), and the TPB constructs of attitude, subjective norm, PBC
and self-efficacy.

The Godin Leisure Time Exercise Questionnaire (GLTEQ) (Godin & Shephard,

1985) is a self-report, brief three-item measure of regular leisure-time physical activity
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(Refer to Appendix H). The questions recounted the weekly frequencies of strenuous,

moderate, and light activities. Metabolic equivalents (METS) were assigned to each
activity category (strenuous = 9 METS; moderate = 5§ METS; and, light =3 METS), to
estimate the total kilocalories per kilogram expended on a weekly basis. The total weekly
leisure activity was calculated in arbitrary units by summing the products of the separate
components.

A questionnaire was developed to assess the TPB constructs and was based on
previous research in the exercise and physical activity domain (Refer to Appendix I).

Attitude was assessed by both direct and indirect methods. Participants reported
their attitude toward increasing their daily physical activity on nine 7-point semantic
differential scales (Godin et al., 1993). Each of the nine scales appeared following the
statement, *'In your opinion, to participate regularly (3 to 5 times per week) in at least 30
minutes of moderate physical activity during your free time within the next three months
would be . . ..” The bipolar adjectives were foolish/wise, worthless/worthwhile,
bad/good, useless/useful, harmful/beneficial, dull/interesting, unpleasant/pleasant,
exhausting/invigorating and boring/fun. The scores for nine scales were averaged and
ranged from 1 to 7.

Subjective normative beliefs were measured using the narrow definition of the
construct. First, four normative beliefs were measured on a 7-point bipolar scale, with
unlikely (-3) and likely (+3) at opposite poles. People were asked to indicate to what
extent they believed that each of the listed referents *“think they should participate

regularly (3 to 5 times per week) in moderate physical activity for at least 30 minutes
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during their free time during the next three months.” The scores for the four scales were

re-coded from 1 to 7, and then averaged.

Perceived behavioral control was operationalized according to the three methods
discussed previously. Where, the first method measured perceived PBC directly,
according to the traditional manner. The second method, self-efficacy, assessed the
participant’s personal control over internal resources, such as confidence, skills or ability.
The third method, barriers, addressed the actual control over resources and external
environmental constraints.

Concerning the first operationalization of PBC, participants were asked to answer
the following questions on a 9-point bipolar scale with the following adjectives extremely
likely/extremely unlikely, complete control/very little control, and easy/difficult
respectively. “If I wanted to, I could easily accumulate at least 30 minutes of moderate
physical activity 3 to 5 times per week during my free time within the next three
months?” *“How much control do you have over whether you accumulate at least 30
minutes of moderate physical activity 3 to 5 times per week during your free time within
the next three months?” *“For me to accumulate at least 30 minutes of moderate physical
activity 3 to 5 times per week during my free time within the next three months will be.”
The scores for the three scales were summed and ranged from 3 to 27.

Pertaining to the second operationalization of perceived behavioral control, self-
efficacy, participants were asked to determine their perceived confidence level with
anchors of 0% (no confidence) and 100% (completely confident) with respect to the
following questions: *“How confident are you that you could pace yourself to avoid over-

exertion?” *“How confident are you that you could perform all the required movements?”
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“How confident are you that you could follow directions from an instructor?” “How

confident are you that you could check how hard your activity is making you work?”
These four questions targeted the individual’s task efficacy, or confidence in their ability
to perform the required task. The scores for the task efficacy were averaged and ranged
from O to 100. The remaining four questions tapped the individual’s scheduling efficacy,
or confidence in their ability to cope with adopting a new behavior. The last four
questions were: “How confident are you that you could exercise 3 times per week for the
next 3 months?” “How confident are you that you could overcome obstacles that prevent
you from participating regularly?” “How confident are you that you could make up times
you missed?”” *“How confident are you that you could exercise regularly, no matter
what?” The scores for the scheduling efficacy were averaged and ranged from 0 to 100.
Barriers, the third operationalization of perceived behavioral control, was
measured by assessing participants’ perceptions of the frequency of occurrence of factors
that facilitated or inhibited increasing daily physical activity. Participants were asked to
rate eleven barriers (too tired, work too much, bad day at work, feel ill, don't feel like it,
family commitments, have no time, too lazy/lack energy, health conditions, have bad
back, lack self-discipline) with respect to the frequency of occurrence
(frequently/sometimes/never). Secondly, participants then rated the likelihood of
overcoming each barrier (barriers efficacy) on a 10-point bi-polar scale anchored by *not
at all confident” and “completely confident.” The scales were averaged and ranged from

1to 10.
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The MOS 36-Item Short-Form Health Survey (SF-36) (Refer to Appendix J) is comprised

of eight multi-item scales measuring each of the following health concepts: 1) physical
functioning; 2) role limitation because of physical health problems; 3) bodily pain; 4)
social functioning; 5) general mental health (psychological distress and psychological
well-being); 6) role limitation because of emotional problems; 7) vitality
(energy/fatigue); and 8) general health perceptions (Ware and Sherbourne, 1992). The
SF-36 permitted the calculation of the eight scales that can be presented as a profile of
health status concepts. The scores for the eight sub-scales of the SF-36 ranged from 0 to
100. In addition, two aggregate summary measures—physical component summary
(PCS) and mental component summary (MCS) were also calculated. The physical
component summary represents limitations in self-care, physical, social, and role
activities, bodily pain, energy levels, well-being, and self-rated health. The mental
component summary represents the presence, or absence of psychological distress, affect,
social/role limitations due to emotional distress, and self-rated health (Ware, Kosinski,
Bayliss, McHorney, Rogers, and Raczek, 1995).

The multi-item Social Provisions Scale (SPS) was developed by Cutrona and
Russell (1987), and is based on Weiss’s six dimensions of interpersonal support (Refer to
Appendix K). The scale is a 24-item instrument that assesses the degree to which social
relationships are fulfilling each of the six social provisions described by Weiss (1974).
Each of the six dimensions was addressed by four items—two positively and two
negatively worded statements (DiTommaso & Spinner, 1997). The scores for each sub-

scale ranged from 4 to 16. Russell and Cutrona’s (1984) examination of an elderly
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sample of approximately 100 community-living elderly showed reliability coefficients of

more than 0.70 for each of the six social provisions subscales.

Primary Research Obijectives

H,: There are no differences between the mean levels of self-reported physical activity
levels among persons randomized to the control and intervention groups of the clinical
trial at three months post-randomization.

H,: There are no differences between the mean health-related quality of life scores
among persons randomized to the control and intervention groups of the clinical trial at
three months post-randomization.

H,: There are no differences between the mean physical fitness (heart rate) measures
among persons randomized to the control and intervention groups of the clinical trial at
three months post-randomization.

Analytical Approach. An Analysis of Variance (ANOV A) was conducted to
determine if participants from each referral clinic were similar on all variables at time 1.
Tukey’s Least Significant Difference (LSD) post hoc tests were used to determine the
source of any significant effects at time 1. An Analysis of Variance (ANOVA) was
conducted to determine if females and males were similar on all variables at time 1.
Tukey’s Least Significant Difference (LSD) post hoc tests were used to determine the
source of any significant effects at time 1. An Analysis of Variance (ANOVA) was
conducted to determine if participants in each treatment condition (control and
intervention) were similar on all variables at time 1. Tukey’s Least Significant
Difference (LSD) post hoc tests were used to determine the source of any significant

effects at time 1. ANOVAS with one between subject’s factor (intervention condition,
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control condition) and one within subject’s factor (time 1, time 2) with repeated measures

on the second factor were performed to determine whether there were any changes in
variable mean scores at
time 2.

Secondary Research Objectives

The secondary research objectives of this study were to determine if the
theoretical variables would account for changes in the dependent variables (self-reported
physical activity, health-related quality of life, and physical fitness). First, the TPB, SE,
and SPS were used to predict changes in self-reported physical activity. Next, SE and
SPS were used to predict changes in health-related quality of life. Finally, the TPB, SE,
and SPS were used to predict changes in physical fitness.

Analytical Approach. Pearson correlation coefficients were conducted to examine
the possible relationships among the theory variables and dependent variables of interest.
When significant correlations were found, Regression Analyses were performed to
examine the hypotheses that the theory variables would predict changes in the dependent
variables in this study.

Ethical Considerations

Ethics approval for the present study was sought from the Health Research Ethics
Board. Confidentiality was maintained throughout the study. The data collected were
locked in a filing cabinet in a lab at the University of Alberta. Information gathered
during the individualized consultations from the study participants in the intervention
group was also locked in a filing cabinet in a lab at the University of Alberta. Only the

physical activity consultant had access to this information. Participants were informed of
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their right to ask questions, or to drop out of the study at any time without consequence.
A signed consent form was collected from participants before the study began (Refer to

Appendix L). A copy of this agreement was forwarded to all study participants.
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RESULTS

Sample Characteristics

A total of 57 participants were recruited to this study. There were 28 participants
in the intervention condition (20 females and 8 males) and 29 participants in the control
condition (18 females and 11 males). Age of participants ranged from 38 to 66 years
(mean = 50.77, SD = 7.21). Body Mass Index (BMI) ranged from 22.19 to 47.91
(mean = 32.87, SD = 5.76). Participants in both treatment conditions were similar to each
other on all study variables (Refer to Appendix O).

A total of 43 participants completed testing at time 2. Of the 14 participants that
did not complete testing at time 2, one was injured, three had recently been diagnosed
with a chronic condition, three did not want to be tested because they knew that had not
become more physically active, and seven were unable to find the time to make an
appointment. There were 22 participants in the intervention condition (16 females and 6
males) and 21 participants in the control condition (13 females and 8 males). Age of
participants ranged from 41 to 66 years (mean = 51.07, SD = 7.18). Body Mass Index
(BMI) ranged from 22.82 to 49.30 (mean = 32.87, SD = 5.64).

Descriptive Statistics

The data were aggregrated to create the sub-scale scores for the TPB, SE,
HRQOL, and SPS constructs. Internal consistency reliability coefficients were calculated
for each of the subsequent sub-scales. Table 1 presents the means, standard deviations
and internal consistency reliability coefficient values for the TPB and SE constructs, for
both treatment conditions (control and intervention), at both time points. The scores for

attitude and subjective norm ranged from 1 to 7. The scores for perceived behavioral
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control ranged from 3 to 27. The scores for barrier efficacy ranged from 1 to 10. The

scores for task efficacy and scheduling efficacy ranged from 0 to 100.

Table 1

Descriptive statistics of Theory of Planned Behavior measures

Reliability Intervention Control
Coefficients Condition Condition
Timel | Time2 | Timel | Time2
Variable Time 1l | Time2 | Mean Mean Mean Mean
o a (SD) (SD) (SD) (SD)
n=57 | n=43 | n=57 | n=43
A 6.06 6.04 6.17 6.20
p)
Attitude 82 82 1 0.74) | 0.65) | (059 | (0.62)
.. 6.36 6.49 6.69 6.24
Subjective Norm .85 .55 (122) | 067 | ©46) | (0.55)
Perceived Behavioral 36 29 19.64 20.86 21.07 20.78
Control ’ ) (5.45) | (4.41) | (4.75) | (3.83)
) 7.31 7.78 7.60 7.58
Barrier Efficacy 91 .85 2.06) | (1.46) | (1.36) | (1.26)
78.44 76.91 79.71 79.17
Task Efficacy 81 89 1 (17.45) | (16.74) | (15.40) | (10.33)
) 74.69 75.71 78.34 76.18
Scheduling Efficacy 93 .96 25.77) | (22.38) | (13.60) | (15.22)
Physical Activity Intention N _ 36.93 34.61 36.48 37.60
(METs) (23.75) | (24.81) | (19.56) | (26.46)
Current Physical Activity _ _ 14.04 | 28.09 | 21.66 | 43.05
(METs) (15.83) | (23.51) | (20.23) | (26.81)

Table 2 presents the means, standard deviations and internal consistency reliability
coefficient values for the HRQOL constructs, for both treatment conditions (control and
intervention), at both time points. The scores for the eight sub-scales of the SF-36 ranged

from O to 100.



Table 2

Descriptive statistics of Health-Related Quality of Life measures

Reliability Intervention Control
Coefficients Condition Condition
Timel | Time2 | Timel | Time2
Variable Timel | Time2 | Mean Mean Mean Mean
o o (SD) (SD) (SD) (SD)
n=57 | n=43 | n=57 | n=43
) .. 80.89 86.67 78.45 82.50
Physical Functioning .90 91 19.96) | (11.55) | (23.34) | 22.31)
Role Limitation 82 33 67.86 70.24 75.86 79.17
Physical ) ’ (41.31) | (37.60) | (28.73) | (32.37)
) . 68.36 68.48 72.66 78.56
Bodily Pain -86 88 | 2268) | (24.65) | (20.00) | (13.90)
61.39 76.67 70.24 79.44
General Health 76 751 2028) | (14.01) | 17.92) | (11.05)
- 4893 55.48 51.90 62.78
Viality -86 85 | 20.06) | (19.23) | (20.46) | (18.00)
. .. 73.21 76.79 79.31 86.11
Social Functioning .54 92 22.49) | (30.18) | (19.84) | (14.15)
Role Limitation 34 84 63.10 85.71 67.82 77.78
Emotional ) ) (41.91) | (32.61) | (41.29) | (36.16)
70.14 80.95 75.31 78.22
Mental Health 77 86 | 1747 | 16.73) | (1431 | (15.41)
Physical Component _ B 47.14 47.80 48.31 50.53
Summary (9.43) (7.41) (8.93) (7.30)
Mental Component . . 44.96 51.22 47.75 51.04
Summary (12.25) | (11.25) | (11.08) | (10.63)

Table 3 presents the means, standard deviations and internal consistency reliability

coefficient values for the SPS constructs, for both treatment conditions (control and

intervention), at both time points. The scores for each sub-scale ranged from 0 to 16.
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Table 3

Descriptive statistics of Social Provisions Scale measures

Reliability Intervention Control
Coefficients Condition Condition
Timel | Time2 | Timel | Time2
Variable Timel | Time2 Mean Mean Mean Mean
a a (SD) (SD) (SD) (SD)
n=257 n=43 n=157 n=43
) 12.00 13.05 12.16 12.39
Guidance 70 85 | 204) | 233 | 206 | (.61)
10.96 11.38 11.55 11.44
Reassurance of Worth .67 .74 (1.88) (2.64) 2.01) (1.69)
) ) 11.29 11.67 12.10 11.78
Social Integration 81 .86 (1.86) | (2.76) (2.53) (1.96)
10.75 11.71 11.10 10.89
Atiachment -84 86 | os3) | 283) | 292) | (2.68)
9.25 9.19 9.19 8.61
)
Nurturance 76 82 | 222) | @79 | @53) | (2.06)
. . 11.64 12.29 11.52 12.06
Reliable Alliance .65 .74 (2.20) 2.55) (2.05) (1.80)

Table 4 also lists the means and standard deviations of the physiological measures for

both treatment conditions (control and intervention), at both time points.
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Table 4

Descriptive statistics of physiological measures

Intervention Control
Condition Condition
Time 1 Time 2 Time 1 Time 2
Variable Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD)

n=56 n=41 n=>56 n=4l1
Systolic Blood Pressure 126.39 123.83 127.55 125.30
(mm Hg) (12.27) (11.33) (12.48) (12.25)
Diastolic Blood Pressure 86.57 84.83 84.41 87.70
(mm Hg) (10.35) (10.84) (8.13) (9.59)
Pre-Exercise Heart Rate 81.00 76.00 76.93 73.30
(BPM; 0 minutes) (9.18) (8.47) (10.74) (9.36)
Exercise Heart Rate 1 101.64 101.09 100.29 94.89
(BPM; 2 minutes) (13.25) (10.36) (14.11) (11.76)
Exercise Heart Rate 2 115.46 113.00 111.57 107.32
(BPM; 4 minutes) (14.27) (12.55) (14.66) (15.71)
Exercise Heart Rate 3 125.21 120.14 120.86 116.47
(BPM; 6 minutes) (15.13) (13.85) (14.65) (17.54)
Exercise Heart Rate 4 136.14 130.05 131.59 122.83
(BPM; 8 minutes) (16.18) (13.65) (17.27) (16.80)
Exercise Heart Rate 5 148.39 139.76 141.76 132.89
(BPM; 10 minutes) (15.61) (15.21) (17.14) (19.76)
Exercise Heart Rate 6 156.50 148.05 153.08 144.33
(BPM; 12 minutes) (16.37) (13.48) (19.39) (21.44)

Differences at Time 1

An Analysis of Variance (ANOVA) was conducted to determine if participants

Primary Research Objectives

from each referral clinic were similar on all variables at time 1. Tukey’s Least

Significant Difference (LSD) post hoc tests were used to determine the source of any

significant effects at time 1. Table 5 indicates only the variables with significant

differences from each referral clinic.




Table 5

Significant effects at time 1 among referral clinics

Variable Mean SD df F Sig.
Resting blood pressure (systolic) 3,53 641 p<.0l
Family Physician Associates 119.33 10.07
Grandin Medical Clinic 129.67 7.09
Grey Nuns Medical Clinic 134.55 12.32
Dr. Ausford Medical Clinic 121.76 9.83
Resting blood pressure (diastolic) 3,53 457 p<.0l
Family Physician Associates 82.67 4.16
Grandin Medical Clinic 85.33 7.57
Grey Nuns Medical Clinic 90.64 10.04
Dr. Ausford Medical Clinic 81.86 7.46
Strenuous activity intention (METs) 3,53 457 p<.0l
Family Physician Associates 3.33 3.06
Grandin Medical Clinic 0.00 0.00
Grey Nuns Medical Clinic 0.50 1.22
Dr. Ausford Medical Clinic 1.34 1.45

An Analysis of Variance (ANOVA) was conducted to determine if females and
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males were similar on all variables. Tukey’s Least Significant Difference (LSD) post hoc

tests were used to determine the source of any significant effects at time 1. Table 6

indicates the variables with significant differences between females and males.

Table 6

Significant effects at time 1 between females and males

Variable df F Sig.
Role Limitation (physical) 1,55 12.18 p<.01
Bodily Pain 1,55 10.05 p<.01
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An Analysis of Variance (ANOV A) was conducted to determine if participants in

each treatment condition (control and intervention) were similar on all variables. Tukey’s
Least Significant Difference (LSD) post hoc tests were used to determine the source of
any significant effects at time 1. There were no significant differences between
participants in the control and intervention conditions on time 1 variables (Refer to
Appendix O).
Changes from Time 1 to Time 2

ANOVAS with one between subjects factor (intervention condition, control
condition) and one within subject’s factor (time 1, time 2) with repeated measures on the
second factor were performed to determine whether there were any changes in variable
mean scores. There was no main effect of treatment condition. In addition, no condition
by time interaction was found. However, a main effect was found for time on several
physical activity, health-related quality of life and physiological measures. Table 7

indicates the significant univariate effects of time.
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Table 7

Tests of within-subject contrasts over time

Partial Eta Observed

Variable df F Sig. Squared Power

Physical Activity

METs (Metabolic Equivalents) 1,40 11.13 p<.0l 22 .90
Health-Related Quality of Life

General Health 1,41 12.17 p<.0l 23 93

Role Limitation (emotional) 1,41 11.53 p<.0l 22 91

Mental Health 1,41 1222 p<.0l 23 .93

Mental Component Summary 1,41 13.58 p<.0l 25 95
Physiological

Pre-exercise heart rate 1,41 10.64 p<.0l 21 .89

Exercise heart rate stage 4 1,38 1245 p<.0l 25 93

Exercise heart rate stage 5 1,37 2216 p<.0l .38 1.00

Exercise heart rate stage 6 1,35 25.00 p<.0l 42 1.00

The participants from each treatment condition (control and intervention) were not
significantly different from each other, but changed equally over time with respect to
their physical activity levels, health-related quality of life indicators and physiological
measures (heart rate). Participants from both conditions indicated that they had become
significantly more physically active during the three-month study period as indicated by
an increase in self-reported MET (metabolic equivalent) scores. There was also a
significant improvement in general health perceptions, role limitation (emotional), mental
health and the mental component summary for participants in both treatment conditions.
Lastly, participants in both treatment conditions also made significant gains in fitness

over the three-month study period, evidenced by decreased heart rates on the sub-
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maximal fitness test. Specifically, pre-exercise heart rate and exercise heart rates during

the last half of the fitness test decreased significantly. Therefore, the data from both
conditions were collapsed to complete further analyses. The remainder of the results will

be presented according to the analyses for each question.

Secondary Research Objectives
Predicted Changes in Self-Reported Physical Activity

Relationships between Theory of Planned Behavior constructs and self-reported

physical activity. Pearson correlation coefficients (Table 8) were conducted to examine
the possible relationships among the time 1 TPB constructs and time 1 self-reported
physical activity. As suggested by the TPB, attitude was correlated to subjective norm
and perceived behavioral control. Perceived behavioral control was also correlated to
subjective norm. Physical activity intention was strongly correlated to current physical
activity, which is also suggested by the TPB.

Table 8

Bivariate correlations from time 1 TPB constructs and time 1 physical activity

Variable \ 2 3 4
1. Attitude
2. Subjective Norm 38**
3. Perceived Behavioral Control 53> .30*
4. Physical Activity Intention .18 -.14 24
5. Current Physical Activity .09 .03 24 .64**

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Significant correlations were found, and therefore, a Regression Analysis was

performed to examine the hypothesis that the TPB would predict future physical activity
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intention. A regression analysis using the time 1 TPB constructs as predictors

(independent variables), and time 1 physical activity intention as a dependent variable
was conducted. Table 9 shows that the TPB constructs did not predict physical activity
intention.

Table 9

Regression analysis examining the influence of time 1TPB constructs on time 1 physical
activity intention

Total

Variable R, B t P
Physical Activity Intention
Perceived Behavioral Control 24 1.54 13
Attitude .16 1.00 .32
Subjective Norm -27 -1.89 .06
Total R* .07

adj

Note: (F (3, 52)=2.43,p <.08)

A second regression analysis using the time 1 TPB constructs, including current physical
activity as predictors (independent variables), and time 1 physical activity intention as a
dependent variable was conducted (Table 10). Current physical activity was the only

significant predictor in the model.
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Table 10

Regression analysis examining the influence of time 1 TPB constructs including current
physical activity on time 1 physical activity intention

Total

Varniable sz

AR’ B t p

Physical Activity Intention
Model 1 (F (1, 54) =37.48,p < .01)
Current Physical Activity 41 .64 6.12 <.01
Total R®,;, .40
Model 2 (F (4, 51) = 11.69, p < .01)

Current Physical Activity .62 580 <.01

Perceived Behavioral Control .07 .56 .58

Attitude .19 4.51 14

Subjective Norm .07 25 224 .03
Total R*,; .44

Pearson correlation coefficients (Table 11) were conducted to examine the
possible relationships among the time 1 TPB constructs and time 2 current physical
activity. Perceived behavioral control and physical activity intention were correlated to

time 2 current physical activity, which is suggested by the TPB.
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Table 11

Bivariate correlations from time 1 TPB constructs and time 2 current physical activity

Variable 1 2 3 4
1. Attitude
2. Subjective Norm 38**
3. Perceived Behavioral Control 53> 30*
4. Physical Activity Intention 18 -.14 24
5. Time 2 Current Physical Activity .20 -.08 35* S52%*

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Significant correlations were found, and therefore, a Regression Analysis was
performed to examine the hypothesis that the TPB would predict future current physical
activity. A regression analysis using the time 1 TPB constructs and physical activity
intention as predictors (independent variables), and time 2 current physical activity as a
dependent variable was conducted. Table 12 shows that physical activity intention was a

significant predictor of time 2 current physical activity.
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Table 12

Regression analysis examining the influence of time 1 TPB constructs including physical
activity intention on time 2 current physical activity

Variable Tl:ztal AR? B t P
adi

Time 2 Current Physical Activity
Model 1 (F (1, 39) =14.30, p < .01)
Physical Activity Intention 27 S1 3.78 <.01
Total R®,;, .25
Model 2 (F (4, 36) =4.47,p < .01)

Physical Activity Intention 49 327 <01
Perceived Behavioral Control 29 1.81 .08
Attitude -.11 -.65 .52
Subjective Norm .06 .02 13 .90

Total R*, .26

Pearson correlation coefficients (Table 13) were conducted to examine the
possible relationships among the time 2 TPB constructs and time 2 self-reported physical
activity intention. Perceived behavioral control was correlated to attitude, physical
activity intention and current physical activity. Physical activity intention was strongly

correlated to current physical activity, which is also suggested by the TPB.



Table 13

Bivariate correlations from time 2 TPB constructs and time 2 current physical activity

77

Variable 1 2 3 4
1. Attitude
2. Subjective Norm .00
3. Perceived Behavioral Control 48** 17
4. Physical Activity Intention 07 .19 45%*
5. Current Physical Activity 22 14 61%* 92%*

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Significant correlations were found, and therefore, a Regression Analysis was

performed to examine the hypothesis that the TPB would predict future physical activity

intention. A regression analysis using the time 2 TPB constructs including time 2 current

physical activity as predictors (independent variables), and time 2 physical activity

intention as a dependent variable was conducted. Table 14 shows that current physical

activity was the only predictor of physical activity intention.
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Table 14

Regression analysis examining the influence of time 2 TPB constructs including time 2
current physical activity on time 2 physical activity intention

Variable TR"Jal AR® B t p
adi

Time 2 Physical Activity Intention
Model 1 (F (1, 40) = 198.51, p < .01)
Current Physical Activity .83 91 14.09 <.01
Total R°,; .83
Model 2 (F (4, 37) =55.05, p<.01)

Current Physical Activity 94 1195 <.01
Perceived Behavioral Control -06 -60 .55
Attitude -.18 -.37 .72
Subjective Norm .00 .07 .14 .89

Total R°,, .84

Relationships between Self-Efficacy constructs and self-reported physical activity.
Pearson correlation coefficients (Table 15) were conducted to examine the possible
relationships among the time 1 SE constructs and time 1 self-reported physical activity
intention. The three types of self-efficacy were correlated to each other. Physical activity

intention was correlated to task efficacy and scheduling efficacy.
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Table 15

Bivariate correlations from time 1 SE constructs and time 1 physical activity

Variable 1 2 3
1. Barmrier Efficacy
2. Task Efficacy S0+
3. Scheduling Efficacy 79%* S53**
4. Physical Activity Intention 23 31 .26*

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Significant correlations were found, and therefore, a Regression Analysis was
performed to examine the hypothesis that SE would predict future physical activity
intention. A regression analysis using the time 1 SE constructs as predictors
(independent variables), and time 1 physical activity intention as a dependent variable
was conducted. Table 16 shows that no significant predictor of physical activity intention
was found.

Table 16

Regression analysis examining the influence of time 1 SE constructs on time 1 physical
activity intention

Variable TR°3:' Bt p

Physical Activity Intention
Barrier Efficacy .01 .06 .96
Task Efficacy .23 1.51 .14
Scheduling Efficacy 13 .60 .55

Total R®; .06

Note: (F (3,53)=2.15,p<.11)
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Pearson correlation coefficients (Table 17) were conducted to examine the

possible relationships among the time 1 SE constructs and time 2 current physical
activity. No significant correlations were found between time 1 SE constructs and time 2
current physical activity.

Table 17

Bivariate correlations from time 1 SE constructs and time 2 current physical activity

Variable 1 2 3
1. Barrier Efficacy
2. Task Efficacy S0**
3. Scheduling Efficacy 79** S3%*
4. Time 2 Current Physical Activity 21 .14 25

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Pearson correlation coefficients (Table 18) were conducted to examine the
possible relationships among the time 2 SE constructs and time 2 physical activity
intention. The three types of self-efficacy were correlated to each other at time 2.
Scheduling efficacy was also correlated to physical activity intention.

Table 18

Bivariate correlations from time 2 SE constructs and time 2 physical activity intention

Variable 1 2 3
1. Barrier Efficacy
2. Task Efficacy .36*
3. Scheduling Efficacy .68** .64**
4. Physical Activity Intention 15 .19 31*

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Significant correlations were found, and therefore, a Regression Analysis was

performed to examine the hypothesis that SE would predict future physical activity
intention. A regression analysis using the time 2 SE constructs as predictors
(independent variables), and time 2 physical activity intention as a dependent variable
was conducted. Table 19 shows that the SE constructs did not predict physical activity
intention.

Table 19

Regression analysis examining the influence of time 2 SE constructs on time 2 physical
activity intention

Variable 'Il'{):t;l B t p
Physical Activity Intention
Barrier Efficacy -12 -56 .58
Task Efficacy -02  -09 93
Scheduling Efficacy 40 1.59 12

Total R*,, .03

Note: (F (3, 39)=1.50,p <.23)

Relationships between Social Provisions Scale constructs and self-reported

physical activity. Pearson correlation coefficients (Table 20) were conducted to examine
the possible relationships among the time 1 SPS constructs and time 1 physical activity
intention. The six sub-scales of the SPS were correlated to each other, with the exception
of guidance and nurturance. Physical activity intention was also correlated to social

integration and attachment.
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Bivariate correlations from time 1 SPS constructs and time 1 physical activity intention

Variable 1 2 3 4 5 6
1. Guidance
2. Reassurance of Worth S2e*
3. Social Integration 46%*  .60**
4. Attachment 2% 64%x  T2**
S. Nurturance -00 .36** .32* .33*
6. Reliable Alliance 65**  54**  65** . T6** 27
7. Physical Activity Intention .08 0 35+ 27 A2 15

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Pearson correlation coefficients (Table 21) were conducted to examine the

possible relationships among the time 1 SPS constructs and time 2 current physical

activity. Current physical activity was correlated to guidance and social integration.

Table 21

Bivariate correlations from time 1 SPS constructs and time 2 current physical activity

Variable 1 2 3 4 5 6
1. Guidance
2. Reassurance of Worth R PAdd
3. Social Integration 46**  .60**
4. Attachment %% 65%* T3
5. Nurturance -00 .36** .32* 33+
6. Reliable Alliance 66** 56** .67** .76** 27*
7. Current Physical Activity 31 A2 40* 24 -.70 22

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Pearson correlation coefficients (Table 22) were conducted to examine the

possible relationships among the time 2 SPS constructs and time 2 physical activity
intention. The six sub-scales of the SPS were correlated to each other with the exception
of nurturance, which was only correlated to social integration. Physical activity intention
was correlated to guidance.

Table 22

Bivariate correlations from time 2 SPS constructs and time 2 physical activity intention

Variable | 1 2 3 4 5 6
1. Guidance
2. Reassurance of Worth 54%*
3. Social Integration T3 T
4. Attachment B1**  63** 80**
5. Nurturance .26 15 37+ 25
6. Reliable Alliance 83%*  G1** 79** 78%* 21
7. Physical Activity Intention 37* .16 .30 .16 12 25

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Predicted Changes in Health-Related Quality of Life
Relationships between Self-Efficacy constructs and health-related quality of life.

Pearson correlation coefficients (Table 23) were conducted to examine the possible
relationships among the time 1 SE constructs and the time 2 HRQOL measures which
changed significantly over time (Table 7). The HRQOL indicators were correlated to
each other, with the exception of general health and role limitation (emotional). The
mental component summary was correlated to barrier, task and scheduling efficacy.
Barrier efficacy was also correlated to mental health. Task efficacy was also correlated to

role limitation (emotional).
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Table 23

Bivariate correlations from time 1 SE constructs and time 2 health-related quality of life

Variable 1 2 3 4 5 6
1. Barrier Efficacy
2. Task Efficacy S50**
3. Scheduling Efficacy Jo9**  53%*
4. General Health 15 -.05 .16
5. Role Limitation (emotional) 22 33> 25 .07
6. Mental Health 39* 25 29  .49%*  62**
7. Mental Component Summary .43**  .38* 39* J32*%  78%*  89**

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Significant correlations were found, and therefore, Regression Analyses were
performed to examine the hypothesis that SE would predict changes in health-related
quality of life. A regression analysis using the time 1 SE constructs as predictors
(independent variables), and time 2 general health as a dependent variable was conducted.
Table 24 shows that SE did not predict general health.

Table 24

Regression analysis examining the influence of time 1 SE constructs on the time 2
general health sub-scale of the SF-36

Total

Variable R, B t p
Time 2 General Health
Barrier Efficacy 11 .46 .65
Task Efficacy -.26 -1.27 21
Scheduling Efficacy 23 .86 .39

Total R’,;  -.01

Note: (F (3, 39) = .91, p < .44)
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A regression analysis using the time 1 SE constructs as predictors (independent
variables), and time 2 role limitation (emotional) as a dependent variable was conducted.
Table 25 shows that SE did not predict role limitation (emotional).

Table 25

Regression analysis examining the influence of time 1 SE constructs on the time 2 role
limitation (emotional) sub-scale of the SF-36

Total

Variable R, B t P
Time 2 Role Limitation (Emotional)
Barrier Efficacy .02 07 .94
Task Efficacy 28 1.40 17
Scheduling Efficacy .06 23 .82

Total R*,; .04

Note: (F (3,39)=1.59,p<.21)

A regression analysis using the time 1 SE constructs as predictors (independent
variables), and time 2 mental health as a dependent variable was conducted. Table 26
shows that SE did not predict time 2 mental health.

Table 26

Regression analysis examining the influence of time 1 Self-Efficacy sub-scales on the
time 2 mental health sub-scale of the SF-36

Vanable 'II‘{oztal B t p
adi
Time 2 Mental Health
Barrier Efficacy .39 1.64 11
Task Efficacy .08 .39 .70
Scheduling Efficacy -.06 -22 .83
Total R®,,; .09

Note: (F (3, 39)=2.32,p<.09)
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A regression analysis using the time 1 SE constructs as predictors (independent
variables), and time 2 mental component summary as a dependent variable was
conducted. Table 27 shows that SE did predict the time 2 mental component summary.

Table 27

Regression analysis examining the influence of time 1 SE constructs on the time 2 mental
component summary sub-scale of the SF-36

Variable 1;2:: B t p
Time 2 Mental Component Summary
Barrier Efficacy 31 1.37 18
Task Efficacy .19 1.04 31
Scheduling Efficacy .02 .09 93

Total R°,; .16

Note: (F (3,39)=3.57,p <.02)

Pearson correlation coefficients (Table 28) were conducted to examine the
possible relationships among the time 1 SE constructs and the change in general health,
role limitation (emotional), mental health, and mental component summary. Change in
mental health was correlated to change in general health, change in role limitation
(emotional), and change in the mental component summary. The change in the mental
component summary was also correlated to change in role limitation (emotional). No
significant correlations were found between the time 1 SE constructs and the change in

HRQOL constructs.
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Table 28

Bivariate correlations from time 1 SE constructs and change in health-related quality of
life

Variable 1 2 3 4 5 6
1. Barrier Efficacy
2. Task Efficacy S50**
3. Scheduling Efficacy 79%*  53**
4. A General Health 11 -17 .10
5. A Role Limitation (emotional) .10 A2 15 12
6. A Mental Health 23 -.02 A3 44 SI**
7. A Mental Component Summary 22 11 .19 26 77 T9**

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Relationships between Social Provisions Scale constructs and health-related
quality of life. Pearson correlation coefficients (Table 29) were conducted to examine the
possible relationships among the time 1 SPS constructs and the time 2 HRQOL measures
which changed significantly over time (Table 7). Reassurance of worth was correlated to
role limitation (emotional), mental health, and the mental component summary. The
mental component summary was also correlated to social integration.

Pearson correlation coefficients (Table 30) were conducted to examine the
possible relationships among the time 1 SPS constructs and the change in general health,
role limitation (emotional), mental health, and mental component summary. Nurturance

was negatively correlated to change in general health.
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Predicted Changes in Physical Fitness (heart rate)

Relationships between Theory of Planned Behavior constructs and fitness
measures (heart rate). Pearson correlation coefficients (Table 31) were conducted to
examine the possible relationships among time 1 TPB constructs and time 2 fitness
measures. As expected, pre-exercise heart rate and the heart rate measure for each stage
of the treadmill test were strongly correlated to each other. Pre-exercise heart rate was

also positively correlated to attitude.
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Significant correlations were found, and therefore, a Regression Analysis was

performed to examine the hypothesis that the TPB would predict future pre-exercise heart
rate. A regression analysis using time 1 TPB constructs as predictors (independent
variables), and time 2 pre-exercise heart rate as the dependent variable was conducted.
Table 32 shows that attitude was a significant predictor of pre-exercise heart rate.

Table 32

Regression analysis examining the influence of time 1 TPB constructs on time 2 pre-
exercise heart rate

Total

Variable R, B t P
Pre-exercise Heart Rate
Physical Activity Intention -.07 -42 .68
Perceived Behavioral Control -.08 -46 65
Attitude 44 2.40 .02
Subjective Norm -.10 -.67 .50

Total R, .06

Note: (F (4,37)=1.68,p <.18)

Pearson correlation coefficients (Table 33) were conducted to examine the
possible relationships among the time 1 TPB constructs and the physical fitness measures
which changed significantly over time (Table 7). The change in pre-exercise heart rate
was positively correlated to current physical activity and change in exercise heart rate at
stage 4. The change in exercise heart rate at stage 4, stage 5 and stage 6 were all

correlated to each other.
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Significant correlations were found, and therefore, a Regression Analysis was

performed to examine the hypothesis that the TPB would predict the change in pre-
exercise heart rate. A regression analysis using time 1 TPB constructs as the predictor
variables (independent variables), and the change in pre-exercise heart rate as the
dependent variable was conducted. Table 34 shows that current physical activity was the
only predictor of change in pre-exercise heart rate.

Table 34

Regression analysis examining the influence of TPB on the change in pre-exercise heart
rate

Variable TR‘Z‘al AR B t p
Adj

A Pre-Exercise Heart Rate
Model 1 (F (1, 40) =7.20, p <.01)
Current Physical Activity 15 .39 268 <.01
Total R*,; .13
Model 2 (F (5, 36) = 2.35, p <.06)

Current Physical Activity 52 277 <.01
Physical Activity Intention -.23 -1.12 27
Perceived Behavioral Control .30 1.63 A1
Subjective Norm -21 -1.40 A7
Attitude .09 -19  -1.07 .29

Total R’ .14

Relationships between Self-Efficacy constructs and fitness measures (heart rate).

Pearson correlation coefficients (Table 35) were conducted to examine the possible
relationships among time 1 SE constructs and time 2 fitness measures. No significant

correlations were found between time 1 SE constructs and time 2 fitness measures (heart

rate).
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Pearson correlation coefficients (Table 36) were conducted to examine the

possible relationships among time 1 SE constructs and the physical fitness measures
which changed significantly over time (Table 7). Task efficacy was correlated to the
change in exercise heart rate at stage 5 and stage 6.

Table 36

Bivariate correlations from time 1 SE constructs and the change in fitness measures (heart
rate)

Variable 1 2 3 4 5 6
Barrier Efficacy
Task Efficacy S50%*
Scheduling Efficacy J9%* 53
A Pre-exercise heart rate .00 23 .10

A Exercise heart rate stage 4 -.02 .27 .09  40*
A Exercise heart rate stage 5 .01  .40* .15 25 .82**
A Exercise heart rate stage 6 -.06 .46** .07 20 .72%% 87>

NS R

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Significant correlations were found, and therefore, Regression Analyses were
performed to examine the hypothesis that SE would predict the change in exercise heart
rate at stage 5 and stage 6 of the treadmill test. A regression analysis using time 1SE
constructs as predictors (independent variables), and the change in exercise heart at stage
5 as a dependent variable was conducted. Table 37 shows that SE did not predict the

change in exercise heart rate at stage 5 of the treadmill test.
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Table 37

Regression analysis examining the influence of time 1 SE constructs on the change in
heart rate at stage 5 of the treadmill test

Variable P t p

A Exercise Heart Rate Stage 5
Barrier Efficacy -.08 -.30 77
Task Efficacy 17 77 45
Scheduling Efficacy 12 44 .66

Total R  -.03

Note: (F (3,35)=0.59, p <.63)

A regression analysis using time 1 SE constructs as predictors (independent variables),
and the change in exercise heart at stage 6 as a dependent variable was conducted. Table
38 shows that SE did not predict the change in exercise heart rate at stage 6 of the
treadmill test.

Table 38

Regression analysis examining the influence of time 1 SE constructs on the change in
heart rate at stage 6 of the treadmill test

Variable P t P

A Exercise Heart Rate Stage 6
Barrier Efficacy .02 .09 .93
Task Efficacy 15 .74 46
Scheduling Efficacy -.04 -.15 .88

Total R*¥ .07

Note: (F(3,33)=0.22,p<.89)
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Relationships between Social Provisions Scale constructs and fitness measures
(heart rate). Pearson correlation coefficients (Table 39) were conducted to examine the
possible relationships among the time 1 SPS constructs and time 2 fitness measures.
Exercise heart rate stage 6 was positively correlated to guidance and attachment.

Pearson correlation coefficients (Table 40) were conducted to examine the
possible relationships among time 1 SPS constructs and the physical fitness measures
which changed significantly over time (Table 7). Nurturance was positively correlated to

the change in exercise heart rate stage 6 of the treadmill test.
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DISCUSSION

The main purposes of this study were to determine if a physical activity
intervention in a medical clinic would increase the health-related quality of life and self-
reported physical activity levels of sedentary adults when implemented by a physical
activity consultant in concert with clinic physicians. Furthermore, physical fitness was
also considered in order to provide objective physiological measures of possible changes
in physical activity behavior.

The following discussion will interpret the study results in a temporal fashion.
First, the differences among the participants relating to referral clinic, sex, and treatment
condition will be examined at time 1. The next section will consider the changes found
for physical activity, health-related quality of life and physical fitness from time 1 to time
2. A third section will interpret the changes in physical activity, health-related quality of
life and physical fitness with respect to the TPB, SE and SPS. Finally, a brief summary
will discuss the key findings of this study.

Primary Research Objectives
Differences at Time 1

Referral Clinic. Significant differences in the resting systolic and diastolic blood
pressure were found among the participants from each referral clinic at time 1. The
participants from clinic #3 (n = 22) appeared to have significantly higher resting blood
pressure than the other three clinics. Perhaps the physicians in this particular clinic
referred more people with elevated blood pressure because increased physical activity
might be beneficial. Strenuous activity intention (METs) was also found to be

significantly different among the participants from each referral clinic at time 1. Clinic
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#1, however, included only three participants, two of who both intended to participate in

strenuous activities. Clinic #2 had only three participants, none of whom intended to
participate in strenuous activities. Therefore, although there might be some consistent
differences between clinics, the low number of participants from Clinic #1 and Clinic #2
are unlikely to influence the mean of all participants.

Sex. Significant differences in role limitation (physical) and bodily pain were
found between female and male participants at time 1. The female participants in the
study indicated that they perceived more role limitation due to physical constraints and
more bodily pain than the male participants. However, the number of female and male
participants was evenly distributed in both treatment conditions. Although there might be
some consistent differences between the females and males in this study, this is unlikely
to influence the between groups’ comparisons.

Treatment condition. No significant differences in any of the study vanables were
found among participants in each treatment condition (control and intervention) at time 1.
This suggests that the results were not confounded by any of the study variables.

Changes from Time 1 to Time 2

It appears that the intervention employed in this study had no significant effects
on participants randomly assigned to that condition. Participants in both treatment
conditions (control and intervention) were similar with respect to their self-reported
physical activity levels, perceived health-related quality of life, and their physical fitness
measures. Furthermore, there was no treatment condition by time interaction found.

However, a main effect for time was found on several variables. Participants who
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completed the testing at time 2 were significantly more physically active, reported higher

health-related quality of life scores, and achieved increased fitness levels.

Physical Activity. Participants in both treatment conditions (control and
intervention) were significantly more physically active (METs) at time 2. Metabolic
equivalents (METS) were assigned to each activity category (strenuous =9 METS;
moderate = 5§ METS; and, light = 3 METS). Total weekly leisure activity was calculated
in arbitrary units called metabolic equivalents (METs), by summing the products of the
separate components. The participants in the control condition had a mean score of 21.66
(20.23) METs at time 1, and 43.05 (26.81) METs at time 2. The participants in the
intervention condition had a mean score of 14.04 (15.83) METs at time 1, and 28.09
(23.51) METs at time 2. The participants in the control condition reported more leisure
time physical activity than participants in the intervention condition at both time points,
although this difference was not significant. Participants in both treatment conditions
(control and intervention) reported approximately twice as much leisure time physical
activity at the end of the three-month study.

It is possible that the participants in this study were already highly motivated to
become more physically active. Each participant was given an information package,

including Canada’s Physical Activity Guide (Health Canada, 1998), advice from his or

her family physician to become more physically active, and then made a conscious
decision to become more physically active before calling the researcher. In essence, the
participants used the study as an impetus, or means to embark on a more physically active

lifestyle.
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The intervention that was employed during the individual consultations followed

the problem-solving procedure outlined in The Canadian Physical Activity, Fitness &
Lifestyle Appraisal: CSEP’s Plan for Healthy Active Living (Canadian Society for
Exercise Physiology [CSEP), 1996). This particular toolkit was chosen because it was
developed by the Canadian Society for Exercise Physiology, and is currently used in
practice throughout Canada by certified physical activity consultants. The “tools™ and
worksheets contained in the toolkit did not specifically target the theory constructs
addressed in this study.

It was hypothesized that the extra support and guidance provided by the physical
activity consultant, and not the “tools” per se, would enable participants in the
intervention condition to become more physically active when compared to the
participants in the control condition. The physical activity consultant met individually
with participants in the intervention condition to discuss possible activity choices, how to
overcome barriers and obstacles that might impede progress, and to establish realistic
goals for the three-month study. The physical activity consultant also spoke with
participants in the intervention condition at two-, four-, and eight-weeks after the
individual consultation to offer encouragement, answer questions, and assist with goal
modifications if required.

Perhaps this procedure is not effectual when participants are already motivated to
become more physically active. The “tools” and worksheets contained in The Canadian
Physical Activity, Fitness & Lifestyle Appraisal: CSEP’s Plan for Healthy Active Living
(CSEP, 1996) were designed to motivate participants to change their behavior. The

participants in this study had already decided to become physically active when they
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called and agreed to take part in the study. Therefore, these findings suggest that the

intervention as it was structured, might be more appropriate for people that were given
physician advice to become more physically active, but did not make the telephone call to
participate in the study.

The two groups in this study were named control and intervention condition to
differentiate which group received more support and guidance from the physical activity
consultant. However, as the study was structured, the participants in the control
condition also received extra information and attention during the study that might not
have occurred during a “regular visit” to the family physician. The participants in the
control condition received advice from the family physician to become more physically

active, a copy of Canada’s Physical Activity Guide, and a free fitness assessment at the

university. The physician advice, the activity guide, and the fitness assessment would not
necessarily be considered “usual care”. These factors combined with the commitment to
participate in the study may have been motivating to the participants in the control
condition. Therefore, as the study was designed, participants in the control condition also
received a “treatment” that enabled them to become more physically active during the
three-month study period.

Health-Related Quality of Life. Participants in both treatment conditions (control
and intervention) significantly improved their perceptions of general health, role
limitation (emotional), mental health, and mental component summary scores at time 2.
Participants perceived enhanced mental and emotional well-being at the end of the three-
month study. General health was the only physical domain sub-scale where significant

changes were found. No significant changes were found in the remaining three physical
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domain sub-scales. These findings suggest that a ceiling effect might have occurred. The

physical functioning, role limitation (physical), and bodily pain scores were consistent
with previous research (Ware, Kosinski, Bayliss, Mchorney, Rogers, and Raczek, 1995).
The participants in this study were middle-aged (51 years), and may be too young to be
experiencing difficulties functioning in their routine daily activities.

Physical Fitness. Participants in both treatment conditions (control and
intervention) significantly increased physical fitness at time 2. More specifically, pre-
exercise heart rate, exercise heart rate stage 4, exercise heart rate stage 5, and exercise
heart rate stage 6 all decreased when tested at time 2. These decreases in heart rate are
evidence of increased physical fitness because a slower beating heart is more efficient,
and requires less oxygen than a faster beating heart working at the same cardiac output
(Ekblom, Astrand, Saltin, Stenberg and Wallstrom, 1968; Levy, Cerqueira, Harp,
Johannessen, Abrass, Schwartz et al., 1998; Milesis, Pollock, Bah, Ayres, Ward and
Linnerud, 1976; Pollock, 1973; Saltin, Hartley, Kilbom, and Astrand, 1969). A decrease
in heart rate during sub-maximal exercise is possibly the most consistent adaptation
associated with increased physical activity. In addition, this decrease in heart rate is most
apparent when physically inactive participants are compared to highly trained athletes
(Ekblom et al., 1968; Levy et al., 1998; Milesis et al., 1976; Pollock, 1973; Saltin et al.,
1969). The participants in this study did not report being physically active at time 1, and
therefore, by becoming more physically active, were able to achieve significant gains in

fitness over the three-month study period.
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Secondary Research Objectives

Influence of Theoretical Variables on Physical Activity

Theory of Planned Behavior. The TPB is a pragmatic social-cognitive model for
analyzing exercise behavior and determining why people are physically active (Ajzen and
Driver, 1993; Brenes et al., 1998; Courneya and McCauley, 1995; Godin et al., 1993;
Kemer and Grossman, 1998; Kimiecik, 1992; Madden et al., 1992; Michels and Kugler,
1998; Terry and O’Leary, 1995). The TPB suggests that there are relationships among a
person’s attitude toward a behavior, subjective normative beliefs, perceived behavioral
control to behavioral intention and behavior (Ajzen and Madden, 1986). Therefore, we
would expect to find correlations among these variables. Each construct in the model
(attitude, subjective norm, perceived behavioral control) can also be examined as a
predictor of behavioral intention by analyzing the cognitive responses to statements in
questionnaires completed by participants (Gatch and Kendzierski, 1990; Godin et al.,
1993). However, a person’s behavioral intention is the most important determinant of
behavior. For example, a person with strong intentions to become physically active
would be more likely to act on those intentions.

The first set of regression analyses was conducted to predict physical activity
intention at time 1 from the time 1 TPB constructs. As suggested by the TPB, attitude,
subjective norm and perceived behavioral control were all correlated at time 1. Physical
activity intention was also strongly correlated to current physical activity, which is also
consistent with the TPB. The time 1 TPB constructs did not predict physical activity

intention at time 1 as the TPB proposes.
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However, time 1 current physical activity was a significant predictor of physical

activity intention at time 1 when included in the regression. What this finding suggests is
that a participant’s physical activity level before the study (past behavior) was the
strongest predictor of how they intended to behave during the study (future behavior).
Subjective norm also made a significant contribution to the model, which is consistent
with previous research (Brenes et al., 1998; Millstein, 1996). This finding suggests that
participants believed that referents (significant other/partner/spouse, adult children,
friend, family physician) thought they should participate regularly in moderate physical
activity. The participants in this study were advised by their family physician to become
more physically active, and therefore, this finding is not unreasonable.

A second set of prospective regression analyses was conducted to predict physical
activity at time 2 from the time 1 TPB constructs. Time 2 physical activity was
correlated to perceived behavioral control and physical activity intention, consistent with
TPB postulates (Verplanken et al., 1998). However, the only significant predictor in the
model was physical activity intention. This set of relationships is likely due to the
“motivated state” of these participants. Their physical activity intention and physical
activity behavior were quite congruent (r = .52**). Also, there was little variance in
physical activity intention and physical activity behavior across the sample. In this case,
it is reasonable that time 1 physical activity intention should be the strongest predictor of
physical activity behavior at time 2, as postulated by TPB.

The last set of regression analyses was conducted to predict physical activity
intention at time 2 from the time 2 TPB constructs. Perceived behavioral control was

correlated to attitude, physical activity intention and current physical activity, which is
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proposed by the TPB (Verplanken et al., 1998). Physical activity intention was also

strongly correlated to current physical activity, which is consistent with the TPB. Time 2
current physical activity was the strongest predictor of time 2 physical activity intention.

What these findings suggest is that a participant’s physical activity during the
study (past behavior) was the strongest predictor of how they intended to behave after the
study (future behavior). As stated previously, this set of relationships is likely due to the
“motivated state” of these participants. Their physical activity intention and physical
activity behavior were quite congruent (r =.92**). Also, there was little variance in
physical activity intention and physical activity behavior across the sample. In this case,
it is reasonable that time 2 physical activity behavior should be the strongest predictor of
physical activity intention at time 2.

Self-Efficacy. Self-efficacy is characterized by a person’s control over internal
resources, such as confidence, skills or ability (Bandura, 1986). However, self-efficacy is
also confidence that is situation specific. For example, a person may feel confident
singing in the bathtub, but may not feel confident singing/performing for others.
Previous research has indicated that people intend to participate in activities for which
they feel they are skillful (Conner and Armitage, 1998). However, it is possible, for
example, that a person might feel she/he has control over her/his physical activity
behavior and is self-efficacious for performing it, but is unable to overcome difficulties
such as work obligations and time commitments. For the purposes of this study, SE was
measured according to Rodgers and Sullivan (2001), who assessed three types of self-
efficacy. The three types assessed in this study were barrier, task and scheduling

efficacy. Barrier efficacy is concerned with a person’s confidence to overcome obstacles
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such feeling too tired, or lacking self-discipline. Task efficacy is influenced by a person’s

confidence in their ability to follow directions, or pace themselves during a workout.
Scheduling efficacy is affected by a person’s confidence to exercise regularly, or make up
missed sessions. These variables all involve a person’s confidence and belief in their
abilities in the physical activity domain, and therefore, we would expect these variables to
be strongly correlated to each other (Rodgers and Sullivan, 2001).

The first set of regression analyses was conducted to predict physical activity
intention at time 1 from the time 1 SE constructs. Physical activity intention was
correlated to task efficacy and scheduling efficacy. However, the time 1 SE constructs
did not predict physical activity intention at time 1.

These findings are not consistent with previous research (Conner and Armitage,
1998). Previous research has indicated that SE was able to distinguish between groups
defined in terms of physical activity, so that more active people had higher SE
(McCauley and Courneya, 1993; McCauley, Courneya, Rudolph and Lox, 1994; Rodgers
and Gauvin, 1998; Rodgers and Sullivan, 2001). The participants in this study reported
that they were not physically active and many were inexperienced exercisers. However,
their barrier, task, and scheduling efficacy scores were all very high, indicating that
perhaps this “inexperienced” sample was not able to distinguish between task and
scheduling efficacy and that they were very confident they could be physically active.
There were also very high correlations between barrier, task and scheduling efficacy.
Therefore, much of the variance was spread out across the efficacy types, and did not sit

with any one specific predictor of physical activity intention at time 1.
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The final set of regression analyses was conducted to predict physical activity

intention at time 2 from the time 2 SE constructs. Barrier efficacy, task efficacy and
scheduling efficacy were all correlated at time 2. Physical activity intention was
correlated to scheduling efficacy. However, the time 2 SE constructs did not predict
physical activity intention at time 2. In general, because the self-efficacy variables are so
highly correlated, they are probably not accounting for unique variance in physical
activity intention. This is somewhat consistent with previous work that has suggested
that the nature and strength of the relationships between the types of self-efficacy change
as a function of activity participation (Rodgers and Sullivan, 2001; Rodgers, Blanchard,
Bell, Wilson, and Gesell, in press).

Social Provisions Scale. Social support involves the provision of encouraging or
helping behaviour, whereas subjective norm is concerned with the perceived social
pressure to perform or not perform a behaviour (Courneya and McAuley, 1996). Social
support was originally conceptualized as a one-dimensional construct, but has since been
broken down to six component functions referred to as the “provisions of social
relationships” (Weiss, 1974). Therefore, we would expect the six sub-scales of the SPS
to be correlated (Cutrona and Russell, 1987).

Pearson correlation coefficients were conducted to explore the possible
relationships between physical activity intention and the time 1 SPS constructs. The six
sub-scales were highly correlated to each other with the exception of guidance and
nurturance, which were not correlated. Physical activity intention was correlated to social

integration and attachment.
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A second set of Pearson correlation coefficients was conducted to consider the

possible relationships between current physical activity at time 2 and the time 1 SPS
constructs. Current physical activity was correlated to guidance and social integration.

The high correlations among the SPS constructs suggest that perhaps these
variables are not much different from each other. Correlations of this magnitude might
suggest that some of these SPS constructs may be measuring the same construct (Licht,
1995). These findings become problematic because the larger the correlations between
predictors, the more likely it is that they will share the same variance in the criterion, or
dependent variable.

The last set of Pearson correlation coefficients was conducted to examine the
possible relationships between physical activity intention at time 2 from the time 2 SPS
constructs. The six sub-scales were correlated to each other, with the exception of
nurturance, which was only correlated to social integration. Physical activity intention
was correlated to guidance.

Influence of Theoretical Variables on Health-Related Quality of Life

Self-Efficacy. Regression analyses were conducted to predict HRQOL at time 2
from the time 1 SE constructs. The HRQOL indicators were correlated to each other,
with the exception of general health and role limitation (emotional). The mental
component summary was correlated to barrier efficacy, task efficacy and scheduling
efficacy. The mental health sub-scale was correlated to barrier efficacy. Role limitation
(emotional) was correlated to task efficacy. The time 1 SE constructs did predict the

mental component summary at time 2.
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These findings suggest a possible relationship among social-cognitive variables

resulting in higher perceptions of global mental health. Apparently, those participants
who felt confident that they could overcome obstacles to their physical activity program
at time 1 were more likely to perceive improved global mental health at time 2. This in
turn suggests that increasing SE might have positive effects on perceptions of mental
health. In essence, the perception of increased mental health was associated with higher
efficacy scores, suggesting some independent influence of the psychological constructs
from those offered by physical activity involvement. However, previous research has
indicated that those participants who are more physically active also have higher efficacy
scores (Rodgers and Sullivan, 2001; Rodgers et al., in press), and therefore, the
psychological benefits of a physically active lifestyle cannot be discounted.

In order to determine whether the time 1 SE constructs were related to HRQOL
changes over time, exploratory correlations were performed. The change in HRQOL
measures were correlated to each other with the exception of general health, which was
only correlated to mental health. No significant correlations were found between the time
1 SE constructs and the HRQOL changes over time.

Social Provisions Scale. Pearson correlation coefficients were conducted to
explore the possible relationships HRQOL at time 2 and the time 1 SPS constructs.
Reassurance of worth was correlated to role limitation (emotional), mental health and the
mental component summary. The mental component summary was also correlated to
social integration.

A second set of Pearson correlation coefficients was conducted to consider the

possible relationships between the change in HRQOL and the time 1 SPS constructs.
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Nurturance was negatively correlated to change in general health and the only time 1 SPS

construct correlated to the HRQOL measures.
Influence of Theoretical Variables on Physical Fitness (heart rate)

Heart rate measures are objective indicators of physical fitness, and are reflective
of each participant’s physical activity level. Participants walked on a treadmill at a speed
of 3.0 m.p.h. for 12 minutes. The grade on the treadmill started at 0.0%, and increased
every two minutes by 2.5% until the test was completed at a grade of 12.5%. Each
progressive stage of the treadmill test increased the workload placed on the heart, which
responded by beating more quickly. Therefore, during the treadmill test, participants’
heart rates increased progressively. This relationship between increased workload and
increased heart rate suggests that heart rate at each progressive workload would be highly
positively correlated.

Theory of Planned Behavior. The first set of regression analyses was conducted
to predict physical fitness (heart rate) at time 2 from the time | TPB constructs. Pre-
exercise heart rate and the heart rate measure for each stage of the treadmill test were
strongly correlated to each other at time 2. In addition, attitude was positively correlated
to pre-exercise heart rate. Time | attitude was a significant predictor of pre-exercise heart
rate at time 2.

These findings are noteworthy because of the positive relationship between time 1
attitude and pre-exercise heart rate at time 2. In general, the mean scores for attitude were
quite high, indicating that participants held positive attitudes toward physical activity.
One interpretation of this finding is that the participants, who had more positive attitudes

about physical activity at time 1, also had higher heart rates at time 2. It is possible that
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these participants might have had the most to gain from becoming physically active, and

therefore, felt strongly about the benefits of physical activity.

A second set of regression analyses was conducted to predict the change in
physical fitness (heart rate) from time 1 TPB constructs. Change in heart rate was
calculated by subtracting the time 1 heart rate from the time 2 heart rate before, and at
each stage of the treadmill test. Therefore, negative scores are indicative of decreased
heart rate, and presumed increased physical fitness. The change in exercise heart rate at
stage 4, stage S and stage 6 were all correlated to each other. The change in pre-exercise
heart rate was positively correlated to current physical activity and the change in exercise
heart rate at stage 4. Current physical activity at time 1 was a significant predictor of the
change in pre-exercise heart rate.

This finding is also notable because of the positive relationship between time |
current physical activity and the change in pre-exercise heart. In general, the mean scores
for current physical activity were quite low, indicating that participants were not active at
time 1. One interpretation of this finding is that the participants, who were more
physically active at time 1, changed the least with the respect to physical fitness. Another
interpretation is that the participants, who were less physically active at time 1, changed
the most with respect to physical fitness. These results are consistent with previous
research that has indicated that a decrease in heart rate is most conspicuous when
physically inactive participants are compared to highly trained athletes (Ekblom et al.,
1968; Levy et al., 1998; Milesis et al., 1976; Pollock, 1973; Saltin et al., 1969). In
addition, a lower heart rate is a consistent adaptation associated with increased physical

activity (Ekblom et al., 1968, Levy et al., 1998; Milesis et al., 1976; Pollock, 1973; Saltin
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et al., 1969). It is possible that the participants who were least active at time 1 would

have the most to gain by becoming more physically active. These findings are consistent
with previous research (McMurdo and Bumnett, 1992), and therefore, it is quite likely that
the participants in this study that were the least physically active at time 1, made the
greatest physical fitness gains during the three-month study.

Self-Efficacy. The first set of regression analyses was conducted to predict the
change in physical fitness (heart rate) from time 1 SE constructs. Task efficacy was
positively correlated to the change in exercise heart rate at stage 5 and stage 6 of the
treadmill test. In essence, those participants who reported high task efficacy at time 1
achieved less physical fitness gains at the end of the three-month study. The time 1 SE
constructs did not predict the change in exercise heart rate at stage 5 and stage 6 of the
treadmill test.

These findings are partially consistent with previous research. Previous research
has indicated that more physically active people, and therefore, more physically fit, had
higher SE (McCauley and Courneya, 1993; McCauley, Couneya, Rudolph and Lox,
1994; Rodgers and Gauvin, 1998; Rodgers and Sullivan, 2001). The participants in this
study reported that they were not physically active and many were novice exercisers.
However, their barrier, task, and scheduling efficacy scores were all very high, indicating
that perhaps this “inexperienced” sample over estimated their confidence to overcome
obstacles at time 1. There were also very tight correlations between barrier, task and
scheduling efficacy. Therefore, much of the variance was spread out across the efficacy
types, and did not sit with any one specific predictor of the change in physical fitness as

represented by the change in exercise heart rate at stage 5 and stage 6 of the treadmill test.
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Social Provisions Scale. Pearson correlation coefficients were conducted to

explore the possible relationships between physical fitness (heart rate) at time 2 from the
time 1 SPS constructs. Time 1 guidance and attachment were positively correlated to
exercise heart at stage 6 at time 2.

A second set of Pearson correlation coefficients was conducted to consider the
possible relationships between the change in physical fitness (heart rate) from the time 1
SPS constructs. Nurturance was positively correlated to the change in exercise heart rate
stage 6 of the treadmill test.

Summary of Key Findings

Primary Research Objectives

The primary objectives of this research were to determine if a medical office-
based intervention would increase self-reported physical activity, perceived health-related
quality of life, and physical fitness. There were no significant differences found between
participants in each treatment condition at the end of the three-month study. The
intervention in this study did not appear to be successful.

Secondary Research Objectives

Physical activity intention was the strongest predictor of physical activity
behavior. Current physical activity was the strongest predictor of future physical activity
intention. These findings seem to suggest that the participants in this study were highly
motivated to become more physically active. The TPB constructs did not predict future
intention to become physically active, which might indicate some peculiarities to this
sample. First, within the sample, the participants intended to do, and were doing fairly

different amounts of physical activity. The scores for current physical activity and
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physical activity intention were quite varied across the sample. Secondly, there was a

high correlation between current physical activity and physical activity intention.
Essentially, there was great consistency between the activity level participants reported,
and how active they intended to be in the future. This suggests that the participants in
this study were really quite stable in terms of the match between current physical activity
and physical activity intention.

The findings in this study seem to suggest possible relationships amongst the
physical activity, health-related quality of life and physical fitness variables. Physical
activity programs enhance a person’s quality of life essentially by influencing the
situational and contextual variables of affect, perceived stress, physical health, and life
satisfaction (Berger and Mott, 2001). Physical activity has been associated with positive
self-esteem and self-concept, reduction of psychological and physiological stress
indicators, and therefore plays a primary role in health-related quality of life (Argyle,
1999; Berger and McInman, 1993; Berger, 1996). Laforge et al., (1999) reported a
positive relationship between physical activity and the perception of enhanced health.
Similar findings in a 32-week study indicated that the participants that were most
physically active were also significantly less depressed, and improved significantly in
perceived life satisfaction and health (McMurdo and Bumett, 1992). Further analysis
indicated that engaging in physical activity, and not the intention to exercise, was
primarily responsible for this association. In addition, Huang et al., (1998) found a steep
inverse gradient of functional limitation across both physical fitness and physical activity
categories. These findings suggest that the participants that were more physically active

also perceived less functional limitation in their daily routines.
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Moderate physical activity consistently seems to be associated with enhanced

mental health (Berger and Mott, 2000; Berger and Owen, 1988; Steptoe, Kearsley and
Walters, 1993). In general, the participants in this study chose to include walking as their
main physical activity. Previous research has found that brisk-walking may be conducive
to mood alteration (Berger and Owen, 1998; Jin, 1992; Thayer, 1987). Furthermore,
walking briskly for as little as 10 minutes was found to reduce tension and tiredness, and
that these psychological changes were evident up to two hours after an activity session
(Thayer, 1987).

People that are physically active have a tendency to be more confident about their
physical capabilities and have more positive self-concepts (Butk! and Rudolph, 1997,
Gnmm et al., 1997). As a result of these psychological changes, exercisers have healthier
psychological resources for coping with stressful situations (Berger and Mott, 2001). The
findings from this study suggest that a relationship exists between self-efficacy and
global mental health. It is possible that by becoming more physically active, participants
became more confident and were able to cope with the stresses of daily life more
effectively. There is a general agreement that regular physical activity can be affiliated
with enhanced subjective well-being, or a sense of “feeling better” (Berger and Mott,
2001). However, it should be noted that this relationship is one of association rather than
cause.

Previous research has indicated that although individuals may feel better after
exercising, the reasons for these changes may be due to the physical activity itself, having
time away from life’s daily hassles, or interacting with friends and family (Berger, 1996).

Individuals have requirements (needs) for well-being that can only be met by
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relationships (Weiss, 1974). Perceived quality of life implies a subjective judgment

affected by many variables. It is reasonable then to expect positive relationships between
social support variables and quality of life.

A number of researchers have found correlations between perceived quality of life
and social support (Andrews et al., 1978; Bowling et al., 1990; Caron et al., 1998; Klein,
1993). Mancini and Blieszner (1992) suggested that social interaction was particularly
pertinent for explaining psychological well-being as people advance through life and
experience changes in close relationships. The findings from this study indicate that
social support was a contributing factor to the perceived changes in health-related quality
of life. The participants that reported more reassurance of worth also perceived less role
limitations due to emotional problems and improved mental health. However, nurturance
and the reported role as care-giver appeared to impact negatively on mental and general
health. This suggests that physical activity interventions consider the social support
networks of participants when implementing programs to increase physical activity.

The time is right to employ additional resources to investigate the psychological
benefits of an active lifestyle. As human beings live longer, they are becoming concerned
about their quality of life, particularly the quality of their later years (Berger and Mott,
2001). Ensuring the quality of life of an unprecedented large elderly population will be
one of the greatest challenges of this century (Kalache, 1999). The Ministry of Health,
Canada (Kalache, 1999) has stated that, “Active aging is the process of optimizing
opportunities for physical, social and mental well-being throughout the life course in
order to extend healthy life expectancy.” Therefore, it is crucial to ensure that older

persons have every opportunity to remain active by promoting physical activity as a
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preventive measure. Just as good health sustains activity, it is a physically active life that

will most likely be a healthy one (Kalache, 1999).

Limitations

1.

Fourteen medical clinics in the Edmonton area were contacted in order to determine
whether the physicians in those clinics would be willing to recruit participants for this
study. Only four of those medical clinics agreed to meet with the researcher to
discuss the recruitment protocol. Therefore, the medical clinics that agreed to
participate by recruiting participants for the study may not accurately represent the
typical medical clinic in the Edmonton area.

The physicians in the four clinics agreed to participate in this study. These physicians
claimed to believe in the benefits of physical activity and preventive medicine and
may not represent the beliefs of all physicians in the Edmonton area.

Furthermore, because each clinic/physician distributed the information packages in a
manner that best suited the system employed in the clinic, the actual study sample of
participants may not accurately represent the general 40-70 year old population in the
Edmonton area.

The GLTEQ assesses self-reported physical activity in 20-minute bouts. The
recommendations in Canada’s Physical Activity Guide suggest that activity can be
accumulated during the day in 10-minute bouts. The discrepancy, or mismatch
between the physical activity measures and the recommendations in the Guide may
have limited the findings in this study.

The 57 participants that agreed to participate in this study had already made a

decision to become more physically active before they called the researcher. By
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agreeing to participate, they were in fact agreeing to become more physically active.

This is one possible reason that the intervention employed in this study was not
successful. The participants did not need to be encouraged, or coached on how to
include physical activity in their daily [ives.

6. After an extended and rather lengthy recruitment phase, only 57 participants were
recruited to the study and completed the testing procedure at time 1. Confidence in
some analyses may be reduced due to factors such as the small sample size, low
internal consistencies, and low observed power in some variables.

7. The theories chosen to support this study were useful tools to help explain the
increases in physical activity and health-related quality of life scores reported by the
participants. However, the Theory of Planned Behavior, Self-Efficacy and Social
Provisions Scale were not able to explain the increases in physical fitness achieved by
the participants in the study. It is possible that a different social-cognitive theory
might better explain the decreases in heart rate observed.

Recommendations and Future Directions

Methods. Although this study ran smoothly from a practical standpoint, a number
of recommendations can be made for future research in this area.

The PAR-Q was a useful screening tool for potential participants in the study, and
should be included in similar research. When the participant called to inquire about the
study, the researcher conducted the PAR-Q orally. If the participant answered “yes” to
any questipn suggesting that there were contraindications for them to become physically

active, the researcher simply asked permission to send a PAR-MedX to their family
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physician. The PAR-MedX is similar to the PAR-Q, but contains more detailed

information and requires the physician’s signature.

Future researchers should recruit medical clinics with an unbiased and random
methodology. The researcher in the present study was given the names of physicians and
clinics that believed in the benefits of physical activity and prevention of illness. While
this method was practical from the researcher’s viewpoint, this was not a random
procedure, and therefore, results from the study may not be as generalizable.

Clinics vary in their procedure of escorting patients from the waiting room to the
physician’s office. Once the patient is taken to the physician’s office, there is generally a
short waiting period where the patient is left on his or her own. In the present study, the
clinics that were most successful at recruiting participants gave the patient the
information package to read while they were waiting for the physician. Patients that were
in the correct age group and were not suffering from any known chronic diseases, or
conditions were given an information package and asked to look at the materials while
waiting for the physician. The patient had time to peruse the information letter and
Canada’s Physical Activity Guide before the physician arrived. The physician was also
prompted to discuss the study when answering questions from the patient. This method
of distributing information packages seemed to be a practical, effective and time
conserving way to introduce the study to the potential participants.

The researcher found it extremely difficult to communicate with the physicians in
the study. In some clinics the researcher was required to contact only the clinic manager
because the physicians were too busy. In other cases, the researcher would not have her

phone calls returned by the physicians. In future intervention research, a tentative follow-
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up plan should be determined with the contact person once the clinic has agreed to recruit

participants. This would make the research-er accountable without feeling burdensome to
the clinic staff.

The participants in the present study were highly motivated to become more
physically active. However, there were many individuals that would have received
information packages that chose not to participate in the study. Future research in this
area should attempt to determine why these patients decided not to participate. In this
study, the researcher was not permitted to contact these patients due to FOIP.

Practice. Physicians have claimed that time is a barrier when promoting physical
activity to their patients. Future research in this area might consider utilizing the skills
and availability of the nurses in the clinic rather than the physicians for a number of
reasons. First, the nurse usually makes the initial contact with the patient when they
arrive for their scheduled appointment. As explained previously, an opportunity exists at
this point to introduce the study. Secondly, the nurse is more accessible for follow-up
phone calls from the researcher. Lastly, the nurse may not feel burdened with extra work,
as communicating with patients at the beginning of an appointment is part of their
routine.

The participants in both conditions received Canada’s Physical Activity Guide as
part of the information package. The participants in the present study became more
physically active regardless of what treatment condition they were assigned. Health
Canada distributes these brochures for free. Therefore, Canada’s Physical Activity Guide
appears to be an economical tool to promote physical activity within a medical clinic

setting. Surprisingly, three of the four medical clinics in this study were not aware of
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Health Canada’s efforts to promote physical activity with Canada’s Physical Activity

Guide.

Furthermore, participants in the both treatment conditions also received a fitness
assessment before and after the three-month study. The motivating role of the fitness
assessment can not be discounted in this study. Similar to other specialized diagnostic
procedures performed within medical clinics, a certified physical activity consultant
conducting fitness assessments may be a practical and effective method for moving our
sedentary population toward more physically active lifestyles. Future research in this
area might consider different treatment conditions that receive, or do not receive the
fitness assessment to determine whether the motivating role of the test is pragmatic, as
well as potent.

The majority of the participants in the study chose to walk as their means for
becoming physically active. Only one participant joined a fitness club and hired a
personal trainer. The participants in the study became more physically active, improved
their mental and emotional well-being and became more physically fit by walking three
to five times per week. Walking appears to be a viable method of promoting physical
activity to middle-aged adults with busy schedules. Physicians, and the medical clinics
they work in should promote walking to their patients. Participants in the study were
pleasantly surprised to realize that they could obtain health benefits by walking on a
regular basis.

In the present study, the physical activity consultant, and the intervention as it was
implemented, had no apparent effect on the participants assigned to that condition.

However, the participants from both treatment conditions had contact with the researcher
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on several occasions. In the future, medical clinics should consider employing physical

activity consultants to promote physical activity as a preventive therapy and to assist their
patients with their physical activity programs. A physical activity consultant working
within the medical clinic would remove the burden of “lack of time” from the physician.
In addition, consistency would be maintained with the types of messages conveyed to
patients in an ongoing manner.

Theory. Physical activity interventions in the future must continue to include
theory-based research. It is difficult to generalize intervention strategies to other
populations when the reasons fundamental to the success, or failure of a program remain
obscure. In order to develop programs that can be assessed, it is imperative that physical
activity interventions utilize recognized theories of human behavior. Theory based
research is built upon what is known, and therefore, the potential to develop promising
interventions and improved health promotion strategies is enhanced.

The intervention in this study did not appear to be successful. The physical
activity consultant met with participants assigned to the intervention condition on an
individual basis. The intervention protocol suggested by CSEP was followed and
maintained for each participant. However, because the manual does not follow a
particular theoretical proposition, no specific theory constructs were targeted for change.
For example, the physical activity consultant did not speak specifically to the
participant’s attitude about physical activity, how confident they felt about becoming
more physically active, or how much time they spent as a care giver. Therefore, it was
difficult to determine what aspects of the intervention were successful, and which were

not. In this study, the consultation session with participants in the intervention group did
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not seem to add anything over and above the physician recommendation. These findings

suggest that generalized types of helpful interventions are likely to be less effective than a
theory based intervention that targets change in specific theory variables that have been
associated with change in the target behavior.

Conclusions

The primary objectives of this research were to determine if a medical office-
based intervention would increase self-reported physical activity levels and improve the
health-related quality of life of sedentary middle-aged adults when implemented by a
physical activity consultant in concert with clinic physicians.

There were no significant differences found between participants in each
treatment condition (control and intervention) at time 2. As stated previously, this group
of participants might have been highly motivated to become more physically active
before contacting the researcher to volunteer for the study. The intervention suggested by
CSEP (1996) may not be necessary when participants are already willing to incorporate
physical activity into their lifestyle. No specific theory constructs were targeted for
change in this intervention. Therefore, it would be difficult to determine whether change
actually occurred because of the intervention, or some unknown reason.

The TPB was a useful tool for explaining the changes in physical activity
behavior in this study. The strongest predictor of current physical activity was physical
activity intention. In addition, the strongest predictor of physical activity intention was

current physical activity. Both of these results are consistent with the TPB.



128
SE theory was an effective instrument for explaining the changes in the mental

health-related quality of life components. These results are similar to those suggested by
Rodgers and Gauvin (1998).

No theory used in this study was particularly useful for explaining the physical
fitness changes. Two constructs from the TPB, more specifically, attitude and current
physical activity did predict changes in pre-exercise heart rate. Future theory based
research should continue to include an objective measure of physical activity in an effort
to continue the work in this area.

Although the purpose of the study was to determine if an office-based intervention
was an effective way to promote physical activity, and no significant difference was made
by the intervention, participants in both treatment conditions improved equally over the
course of the three-month study. The participants in both treatment conditions reported
that they were more physically active and that their perceived health-related quality of life
had also improved. Furthermore, when physical fitness (heart rate) was measured
objectively during the sub-maximal treadmill test, participants increased their fitness
levels.

Each participant received physician advice to become more physically active and
a copy of Canada’s Physical Activity Guide. If patients were receptive to physician
advice about increasing their physical activity, an effective and economical method to
motivate 40-70 year old adults to become physically active would be to provide physician
advice and a copy of Canada’s Physical Activity Guide. The frequency with which
patients visit primary care physicians suggests a tremendous opportunity to provide

preventive services in a day-to-day practice (Pate, et al., 1995; Reed, et al., 1991).
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Adopting an active lifestyle can help maintain one’s mobility and physical

independence (O’Brien Cousins and Vertinsky, 1991). Physical activity participation
may have important health-related quality of life benefits in terms of perceived health in
older populations (Stewart et al., 1993). Walking three to five times per week enhanced
the mental and emotional well-being of the participants in this study. King, et al., (1989)
reported similar findings in a controlled trial of healthy middle-aged adults.

The rising cost of health care in Canada is a major public policy issue. Preventive
action now, could reduce the number of seniors requiring extensive medical care in the
future. Physical dysfunction is one factor leading to increased health care utilization
(Stewart et al., 1993). Active adults demonstrate less degeneration in strength, bone
mass, and cognitive function (Buchner and Wagner, 1992; Pate et al., 1995). Therefore,
increased physical activity participation could in tum help to ease the burden on the
health-care system in Canada.

Future physical activity interventions that target sedentary middle-aged adults to
increase their daily physical activity levels would be an investment. There would be
tremendous enhancement of public health and to individual well-being if sedentary adults
would adopt a more active lifestyle (Goldstein, et al., 1999). An increase in physical
activity during mid-life is associated with a decreased risk of mortality (Pate et al., 1995).
In addition, the benefits of a physically active lifestyle could be experienced and enjoyed
for a greater number of years (Calfas, et al., 1997). In conclusion, future research should
continue to promote physical activity in medical clinics. The immediate benefits
experienced by each physically active individual, will enhance the public’s health and the

Canadian health-care system in years to come.
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