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Abstract

Background: Exercisecognitions andbeliefs are key associates of exercise
behaviour Selftalk is an intrapersonal communication systeat may be a

useful techniquéor studying exerciseelated beliefs ipulmonary rehabilitation
patients.The purpose of this research was to deterniagelationships for self
talk, socialcognition, anctlinical indicators in PRMethod: The following
measures were assessed8 PR patientsluring the first two weeks of PR: the 6
mi nute walk test, St. GeorgedowkRespiratory
QuestionnaireSelf-talk Function Scaleand SocialCognitive Questionnaire.
Results:Moderate correlations were found for sk, cognition, andlinical
indicator relationshipthat varied bygender Self-efficacy, perceived severity,
perceived difficulty, and personal physical evaluation-tsdkf had the strongest
relationships to cognitions, awtinical indicators Conclusions: Selftalk is

related tasociatcognitive constructs, health status, lung function, and functional
exercise capacity in PR patien@&ender differences may be due to functional

ability differences or gendered socialization experiences.
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Chapter 1: Introduction
Chronic Obstructive Pulmonary Disease
Chronic Obstructive Pulmonary Disease (COPLY isspiratory disorder
that is characterized by progressive, partially reversible airway obstruction,
systemic manifestations, and exacerbations that increase in frequency and severity
over time(O'Donnell et al., 2007 COPD is predominantly caused by a
significant smoking history (O6Donnell

dyspnea (shortness of breath) during exercise or daily activities, cough, vgheezin

et

sputum production, and frequent respirator

2007). The progression of COPD coincides with a downward spaing the

preliminary stages of COPD, individuals have few symptoms, and as a result, the

disease often gsaundiagnosed. Dyspnea, the salient symptom of COPD

increases as the disease progresses. As

levels decrease, leading to deconditioning and reduced quality of life. Reduced

guality of life and deconditioning in tutead to less activity, and greater dyspnea.

The downward spiral continues as the disease advances and symptoms worsen to

i mpair individual s6 abil i t(Reseta.,200rncti on
Respiratory diseases rank as tfidetiding cause of death in Canada,

behind Cardiovascular disease, Cancer, and S{tbke and Breath: Respiratory

Disease in Canada," 200Apart from lung cancer, COPD is the most common

respiratory disease in Canada, affecting apjpnately 754,700 people in 2005

and accounting for 9,607 deaths in 2@Q4fe and Breath: Respiratory Disease in

Canada," 2007 COPD is a substantial concern in other developed countries,

dy
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contributing to almost 120,000 deaths in the United States in(@0@bto,
2002. The mortality data drastically underestimates the impact of COPD because
the disease is often a contributory cause of death to common complications such
as pneumonia and congestive heart failure, rather than the underlying cause of
death("Life and Breath: Respiratory Disease in Canada," pdBTrthermore, the
economic burden of COPD is substantial. In 2000, the direct and indirect cost of
COPD in Canada was $696 million and $1.02 billion dollars, respectively
("Economic Burden of lliness in Canada," 2DDirect costs include hospital
care, physician visits, drugs and research, and indirect costs include mortality, and
long-termdisability.
Pulmonary Rehabilitation & Associated Outcomes

As smoking induced lung damageirreversible, the primary goal of
pulmonary rehabilitation (PR) is to assist individuals to achieve the highest level
of functioning possibléRies et al., 2007 In PR, level of function is commonly
assessed by health status measures, as well as functional exercise capacity. Both
general and disease specific health stateasures have been identified as
important outcomes of PRacasse, Goldstein, Lasserson, & Martin, 2006
General health status measures assess the general health dvelngedif
individuals, ad disease specific measures assess health status as it pertains to
specific characteristics of COPD (i.e., breathlessness). The combination of
general and diseaspecific measures of health status is recommended as
togetherthey are more informative @am one measure alofdoullec, Laurin,

Lavoie, & Ninot, 201). However, if participant burden is a concern, a disease



specific measure of health status may be preferable over a general measure of

health status, as it may measure more salient outcomes to PR. Functional exercise

capacity is measurdaly timed walk tests and is also considered to be an important

outcome of PRLacasse etal., 2006 Thi s measure assesses an i
physical ability and potential to function independently.

The Medical Research CounBiispnea Scale (MRC) assesses perceived
severity of breathlessness. Shortness of breath while exercising and performing
routine activities is the most prominent symptom of COPD. The MRC has been
shown to provide important prognostic information on sunaf@&@OPD, and was
found to be a superior predictor of mortality than lung funafiddishimura,
lzumi, Tsukino, & Oga, 2002

Pulmonary rehabilitation is regarded as critical to manage symptoms
associated with COPD and to achieve the highest level of functioning ppssible
with the primary goal of patients seffanaging their diseask order to achieve
this goal, patients in PR are educated about their disease, treatment options, and
on the frequency, intensity, time, and type of exercise they shouldithg
Importantly, participation in PR has been showhadwe substantial health
benefits in patients with COPD. In two recent reviews on the impact of PR on the
management of COPD, it was found that participation resulted in improved health
status, and functional exercise capalitycasse et al., 200Ries et al., 2007
Rise et al. also concluded that PR reduces acute exacerbations, hospitalizations,

and overall halth care costs. In order to maintain health benefits accrued during



PR, continued exercise adherence is necessary. Therefore, it is important that PR
programs facilitate the enactment of regular activity in those who attend.
Exercise Adherence in Older Adilt Populations

Despite the health benefits associated with sustained physical activity,
long term adherence to exercise programs is often poor in adult populations over
the age of 5QAshworth, Chad, Harrison, Reeder, & Marshall, 2(@anchard et
al., 2007 Rodgers, Murray, Selzler, & Norman, WsrdReview Sniehotta, Gorski,
& Araujo-Soares, 20101n fact, the lack of adherence to physical activity post
program is common in both cardiggshworth et al., 20038Blanchard et al.,
2007 Rodgers et al., Under Revie®niehotta et al., 203@nd pulmonary
rehabilitation program@Ashworth et al., 2005 To date, it isr0ot known the exact
time that physical activity levels tend to drop off after program completion.
However, studies indicate that as early asmioath postrehabilitation, cardiac
patientsdé | evels of physical activity
physical activity levels during rehabilitatigRodgers et al., Under Revigwl he
lack of adherence to physical activity post rehabilitation may be due to the
structure and composition of the exercise programs. In fact, one study found that
found that 68% of older adults in high intensity hebased exercise programs
maintainedhieir exercise program two years following compared to 36% of older
adults in the centrbased exercise prograikding, Haskell, Young, Oka, &
Stefanick, 199b During exerciseébased rehabilitation, patients are taught how to
execute the prescribed exercise program; however, there is concern that the clinic

based rehabilitation programs may not directly address the social cognitive and

have



behavioural demands of sustain@u/sical activity in nofclinic based settings
(Murray & Rodgers, 20LRodgers et al., Under Revigwl herefore, it is

important to identify the soctaognitive variables most associated with the
adoption and maintenancepiysical activity in older adult populations, both
inside and outside the clinical context, in order to develop effective intervention
strategies to foster lasting behaviour change.

Although increased exercise has been found to bring about numerous
healthbenefits, it is often poorly adhered to once the support and services
available in PR have been removed. For some people, going to the gym and
performing the exercises learned in PR may be feasible, and possibly enjoyable.
For others, structured exercisayrbe unenjoyable, and not feasible because of
access or weather constraints. Rather than having the ultimate goal of adherence
to specific exercise programs p&4R, having the goal of active lifestyles p&R
may be more applicable. Therefore, it is orant for PR programs to help
patients integrate physical activity into their lifestyles so that once PR is over,
they are able to continue to be active without as much support.

Behaviour Management Programs in COPD

There are not enough resources awédél@o offer continued care and
support to all patients with COPD. Researchers and clinicians recognize that
patients must be educated and given the tools to effectively manage their own
disease. Recently, behaviour management programs have been intiaduced
people with COPD with the primary aim to reduce hospitalizatiBosirbeau et

al., 2003 Fan et al., 201 Rice et al., 2010 Bourbeau and colleagues as well as



Rice and colleagues found their interventions to be effective at reducing-COPD
related hospitalizations. The trial by Fan and colleagues, howeasitewminated
early due to a marked increase in mortality among the intervention condition
compared to the control condition. All three studies implemented education
sessions, action planning, and case manage
progresslt could be that the intervention conducted by Fan and colleagues was
not as comprehensive as the other interventions leading to an increase in mortality
among intervention patients. Fan and colleagues suggested that the adverse effects
of their interventon may have been due to patients having a false sense of
security for managing their disease. This study indicates that a little bit of
knowledge can be a dangerous thing. Behavioural management programs may not
be appropriate for all people with COPD, angknsive interventions may be
more effective than basic interventions.

The studies testing the effectiveness of behavioural management programs
on reducing hospitalization are important to consider when designing
interventions in COPD patients. A compeasive intervention may be better than
a basic intervention, and it is important to monitor patient outcomes to ensure
harm is not being done. The behavioural management interventions have been
focused on identifying symptoms and continuing with the coreurse of action.
This requires in depth awareness of oneos
treatment of a complex illness. The behavioural intervention | would potentially
propose would be to manage thoughts about exercise. There is likely less risk

my behavioural interventionsecause the focus is not on awareness of potentially



harmful symptoms, but on exercising regularly; howekelpes not mean there is
no risk involved. It is important to have a deep understanding of the mechanisms
and proesses of interventions so that they are maximally effective and safe.
Theory

Health behaviour change research is predominantly influenced by social
cognitive models. The theory of planned behaviour (TRIEen, 1989, social
cognitive theory (SCT(Bandura, 197){ and the health belief model (HBM;
(Rosenstock, 19j4re current models that have accumulated substantial
empirical support for their efficacy and effectiveness in understanding human
behaviour. These modebperate under the premise that behaviour is best
understood as a function of peopleds perce
objective account of realorld situationgConner & Norman, 200Q5and that
behaviour is a result of rational thinking. Likewise, these models also assume that
predicting health behaviours is best achieved by testing various aspects of
i ndi vi due@ens. Busthermnoreg, sociabgnitive models stipulate the
sources of underlying cognitions, which represent the routes to go about changing
the cognitions. For example, in SCT, Bandura (1977, 1997) has identified four
sources of seléfficacy (SE), which islefined as behaviour specific confidence:
verbal persuasion, vicarious experiences, enactive mastery, and
affective/physiological interpretations. Selffficacy is enhanced by bringing
about positive changes in one or more of the sources. While it issaegés

identify and understand the variables to target in interventions, such as SE and the



sources of SE, it may be useful to determine specific techniques for bringing
about cognitive changes.

According to the social cognitive models mentioned, behavg
influenced by: (i) a direct influence of cognitive variables on behaviour, (ii) an
indirect influence of intentions mediated by cognitive variables, and (iii) by
various moderators, such as behaviour type, and population characteristics. In the
TPB, intention has a direct influence on behaviour, and also mediates the
relationship between attitudes, subjective norm, and perceived behavioural
control. Perceived behavioural control has a direct influence on behaviour as well.
In SCT, SE influences behawr directly and indirectly via intention. The
relationship among the variables in the HBM including health motivation is much
less clear. However, this model maintains that threat perceptions, behavioural
evaluation, motivation, and cues to action akoone degree influence behaviour.
All three of the theories mentioned are based on bletieéd perceptions and
have the purpose of understanding and explaining intentional behavior. The
relationships among the variables in the TPB and SCT are much rearky cl
defined than in the HBM, however. Furthermore, TPB and SCT focus more on the
purposeful formation of intentions and the enactment of intentions than does the
HBM. However, the HBM includes important belighsed constructs that may be
particularly ugful in understanding behaviour that are not covered in the TPB and
SCT.

Due to the underlying similarities in the hypothesized relationships

between cognitions and behaviour within the theories, and the fact that no one



theory adequately accounts for ¥0@f human behaviour, many researchers have
begun to advocate for integrating particular constructs from models into the parts
of other modelgNorman & Conner, 2009aNorman and Conner also make the
point that there is a sizeable overlap between the theoretical constructs in social
cognitive models, such as SE (from SCT) and perceived behavioural control
(PBC; from TPB). Although some degref overlap between constructs is
expected, problems arise when definitions and labels of constructs are used
interchangeably. It becomes difficult to summarize the overall impact that a
construct has on behaviour because it is unclear whether studmes gl
measure the same construct are in fact doing so. Measuring similar constructs
simultaneously allows for comparison between constructs, and helps to determine
which constructs are most influential in particular contexts with particular
populationsOne study measured PBC, SE, and perceived difficulty
simultaneously and found that although these constructs are similar, a conceptual
and empirical distinction can be made between these vari{@&aeégers, Conner,
& Murray, 200§. From their research on these variables, Rodgers and colleagues
determined that SE was the superior predictor of health behaviour and intentions.
Therefore, measuring related variablgsudtaneously allows for important
theoretical distinctions to be made.

Determining the best constructs to include in the model may depend on the
context and the behaviour of interest. In fact, research on the predictive abilities
of these models sugdsgust that. A review on the TPB indicated that behaviour

type, age of sample, length of follewp and type of behavioural measure
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moderates the predictive ability of the mofMctEachan, Conner, Taylor, &
Lawton, 201). Within SCT, recent studies examining the relationship between
SE and exercise maintenance after structured rehabilitation programs have
suggested that the context of the exercise is impodardrisider when
determining the influence of social cognitive variables on behaviour
(Luszczynska & Sutton, 200Murray & Rodgers, 2012 This assertion is
supported by the result that the type of SE most associated with exercise, changes
from inside to outside the clinical rehabilitation setting. In the HBM, behaviour
type has also been shown to impaet dlutcome of the cognitive variables on
behavioural performandgiarrison, Mullen, & Green, 199danz & Beckeg
1984). Therefore, it seems beneficial to identify and study the key theoretical
constructs most highly associated with each behaviour within the context the
behaviour is being performed. For example, the constructs in a model to explain
exercise in tens may be very different from the constructs in a model to explain
exercise in spinal cord injury patients or patients with COPD attending PR
Important Perceptions to Consider for COPD Patients

Patients with COPD have a chronic disease that impactsatyikiy to
function optimally, are typically older adults (i.e. over the age of 50 with an
average age of 70 years old), have been smoking most of their lives, and have
often been sedentary for a number of yé@&'®onnell et al., 2007 That is, these
people arempaired the physical performance of their body is declining, and they
have been told that they should stop smoking and start exercising, whitgnis o

something that they have not done recently, if at all. Due to their chronic illness, it
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seems important to include a measure of how their perceptions of their illness
influence their exercise behaviour. Since exercise may be new to them it may be
important to determine their attitudes towards exercise, and their belief in their
ability to execute the physical components associated with exercise, as well as
their ability to schedule and cope with the demands of the exercise. Social
cognitive theories wad predict that the degree to which these cognitions are
present will have an impact on the amount of exercise that this population
engages in. Further examination of the TPB, SCT, and HBM and their constructs
is reviewed below.

Sociatcognitive models &ve been shown to be useful for understanding
and explaining health behaviours. However, their ability to predict human
behaviour is modest at best. In fact it is likely that they can only account for
approximately 1520% of human behaviour (McEachen ef 2011). Other
factors such as weather, transportation, location, and work have all been identified
as barriers to exercise (Keaton et al., 2011). Therefore, while-sogaitive
interventions may have an impact on behaviour, there are a number of other
factors that could be influencing behaviour that will nospecificallyimpacted
by such interventions.

Theory of Planned Behaviour

The TPB has been examined extensively and has been found to be a useful
theory for understanding health behaviours. Tieory is a framework for
understanding volitional behaviour, where intention is the most important and

proximal predictor of health behaviour, which mediates the effect of three-belief
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based constructs: perceived behavioural control (PBC), attitudesubjedtive
norm (SN Ajzen, 1985) According to this theory, intention has a direct influence
on behaviour, and PBC has both a direct and indirect influence on behaviour.
Il ntentions represent a peregeoutebhetargebt i vati on
behaviour(Ajzen, 1985. PBC is a judgement of the degree of control over the
performance of a behaviour, attitudes are the overall positive or negative
evaluation of darget behaviour, and SN are expectations of significant others to
engage in a behavio(@hjzen, 19835.

The TPB has been shown to be an adequate predictor of intention and
behaviour, accating for 27% and 39% of the variance in behaviour and
intention, respectivelyArmitage & Conner, 2001 A more recent metanalysis
suggests that behaviour type has a significant impact on the effectiveness of the
TPB (McEachan et al., 20}1This review found that the TPB was better at
predicting diet and physical activity behaviours (23.9% and 21.2% variance
accounted for, respectively), than risk detection, abstinence from drugs, and safe
sex practes (between 13.8% and 15.3% of variance accounted for). This finding
suggests that examining additional predictors of behaviour within this model
might be useful, particularly in the case of the latter behaviours. For example,
performance of detectionbstinence and safer sex practices may be explained
better when threat perception is included into the model. In these behaviours there
is a more direct relationship between performing the behaviour and preventing
diseases than there is in diet and physactlity behaviours, although threat

perception may also be relevant to these latter behaviours.
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When examining the individual constructs in the TPB, McEachan et al.
also found that the relative importance of each TPB variable to behaviour varies
accordng to the type of behaviour assessed. For physical activity, attitudes and
PBC are superior predictors of intention and behaviour than SN. However, SN is
a superior predictor of intentions for safer sex and risk behaviours than physical
activity, and the arrelations between SN and behaviour are strongest for risk
behaviour§McEachan et al., 20)1The difference between the predictors of
specific behaviours nyan part be due to the proximity of the social situation to
the performance of the behaviour. Heaik behaviours, such as safer sex
practices, may encompass a more proximal socially evaluative situation than
physical activity, which could explain wi8Ns are the superior predictor of risk
behaviours. On the other hand, although physical activity may often be performed
in a social context, it is not necessary to do so. Exercising personal control and
oneds overal/l e v arhay lemareoetevamt fo behdvieursb e havi our
performed individually. Importantly, intention is a strong predictor of all health
behaviours and still remains a significant predictor for physical activity and
dietary behaviours when past behaviour is included in the modelidéang
physical activity specifically, intention was the most important predictor of
physical activity from the TPB constructs, adding a statistically significant 10.3%
of variance over and above past behaviour.

The TPB has been shown to be an effeatnglel at predicting exercise in
rehabilitation settings. Attitudes, PBC, and intention havbeesdhfound to make

consistently significant contributions to the prediction of exercise in cbased
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cardiac rehabilitatiofBlanchard, Courneya, Rodgers, Daub, & Knapik, 2002
Blanchard et al., 20Q0Zs well as homéased cardiac rehabilitatigBlanchard,
2008. This model may & particularly useful in assessing exercise in
rehabilitation settings because it is a framework for understanding volitional
behaviour. Patients with COPD who are referred to exeba@sed PR often make
a great effort to attend PR because of their pay$imitations (i.e.,
breathlessness, and physical weakness due to age and inactivity). Therefore, it can
be construed that an individual exerting a great amount of effort to even attend a
PR session has a strong intention to perform the behavioursrah#i®litation
program.
Social Cognitive Theory
SCT contends that human motivation and behaviour is primarily regulated
by forethought{Bandura, 199y In this theory, there are a number of critical
constructs that impact behaviour. Sefficacy is the most proximal and important
construct that influences behaviour and 1is
andexeat e given types of performanceso (Bandu
expectations are a fijudgment of the | ikely
produceo (Bandura, 1997, pp. 21). 1t is ge
themselves to be highly efficeus will expect favourable outcomes, whereas
those who expect to perform poorly expect negative outcomes. This model also
includes goals, perceived impediments and opportunity structures, although SE
and outcome expectations are considered the cor&ectss Both SE and

outcome expectations directly influence goals and behaviour. Bandura (2004)
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describes goals as desired behaviours that people plan to engage in, and makes a
distinction between proximal and distal goals, both of which are important for
behavioural enactment. According to Bandura, proximal goals (e.g. | aim to do x)
are the same as intentions (e.g., | intend to do x) from the TPB. Whereas distal
goals situate the course of behaviour change, proximal goals are important for
selfregulationin order to control and subsequently change behaygamdura,
20049). Seltefficacy impacts the goals that people set and the challenges that
people will take on. That is, a persahois very confident for performing the
behaviour vl set much different goals than someone who has very little
confidence for performing the desired behaviour. It is contended, therefore, that
people with strong SE will set challenging goals and be persistent at perusing
them(Bandura, 199y

Seltefficacy is regarded as an integral construct in social cognitive
models of health behavioug€onner & Norman, 2005In fact, SE has been
demonstrated to be a reliable predictor of behaviour, including, sexual risk
behaviourgDilorio, Hartwell, Hansen, & Prevention, 2002utrition and weight
control(Schnoll & Zimmerman, 20Q1addictive behaviour®ijkstra & De
Vries, 2000, and physical activityDzewaltowski, Noble, & Shaw, 1990
Rodgers, Hall, Blanchard, McAuley, & Munroe, 200Rurthermore, in
predicting physical activity participation, research hagaiéd that SE is a
robust predictor, and may be a superior predictor to PBC and intentions to

participate in physical activitfDzewaltowski et al., 1990
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Self-efficacy has been found to be a reliable predictor of initiation and
maintenance of physical activity (Bandura, 1997). Furthermore, SE for exercise is
widely accepted to be a multidimensional const(itaddux, B95). According
to Maddux, SE comprises the elemental aspects for performing the behaviour of
interest (i.e., task se#fficacy), as well as coping with barriers that may impede
enactment (i.e., coping or barrier sefficacy). A variety of other schats have
adopted this view, although the operationalization of SE for exercise is not
consistent. For example, in addition to Ma
and coping SE, an additional subtype of coping SE has been proposed, scheduling
SE, which s defined as the confidence for scheduling time to participate in
exercisqRodgers & Sullivan, 2001

Research has indicated that the type of SE most important to physical
activity participation is largg contingent on the abilities and context of
performing the activity. For example, Millen and Bray (2008) found that during
cardiac rehabilitation task SE was the strongest predictor of physical activity;
however one month post rehabilitatitxarrier SEwas the strongest predictor of
physical activity. Similarly, Rodgers et al. (2002) found task SE to be related to
exercise initiation, and scheduling SE the most important predictor of sustained
physical activity(Rodgers, Murray, Courneya, Bell, & Harber, 2p0fh tertiary
prevention settings, task SE is the best predictor of physical activity because the
context of theehabilitation program focuses on the physical capabilities of
performing the activities (i.e., walking for 20 minutes without stopping).

Furthermore in tertiary prevention programs, patients tend to have a structured
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pre-determined schedule for participgg in physical activity and support staff to
help them cope with barriers they encounter, making confidence for scheduling
their activity less pertinent. After rehabilitation, however, when patients are
encouraged to participate in physical activity ogitlown, they are faced with a
new set of challenges such as scheduling time to do the activity and perform the
activity under challenging circumstances. As the impact of SE type is contingent
on the phase of activity adoptighuszczynska & Sutton, 20p6scheduling SE
becomes the key predictor once rehabilitation has ended. Comparable with this
assertion, Luszczynska and Sutton showed that after rehadniljtataintenance
SE was the strongest predictor of behavioural persistence in those who were still
exercising as recommended. However, this relationship was not present in those
who were not exercising as much as was recommended. In those who were not
exerising at prescribed levels, recovery SE was the strongest predictor of
exercise behaviour. So while confidence for performing relevant tasks is a
necessary component to performing physical activity, it is not sufficient for long
term behavioural enactmefMlillen & Bray, 2008 Rodgers et al., 200Rodgers
etal., 2009. Being confident in oneds ability to
impediments and scheduling time to do the activity are essential for sustained
activity.

Patients with COPD who attend PR acquire exefioésed skills. As the
patientsprogress through the PR program it is likely that their exetmased
cognitions will change. Multidimensional SE for exercise may be a particularly

important construct to examine in this setting as patients likely go through various
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phases of exercis@l@ption and maintenance. Selfficacy is a construct that not
only predicts exercise behaviour, but is also understood to be multifaceted in that
it takes into account the physical, coping, and scheduling aspects of performance.
Self-efficacy is the constict most often studied from SCT, and as such is well
defined and conceptualized. Social cognitive theory as a whole may be useful for
understanding behaviour; however the relationships among the variables are
complex. It may be due to this complexity tha model is often not studied in its
entirety which may contribute to the relationships between constructs being less
well conceptualized compared to a simpler model, such as the TPB.
Health Belief Model

According to the HBM, individual differences iralth behaviour can be
understood by a framework of healt#tlated beliefs. The most recent version of
the model is composed of six constru@scker, 1974 The hub of the model
focuses on two aspects of heaighated cognitions: threat perception and
behavioural evaluation. Threat perdeptis defined in terms of two key beliefs,
perceived susceptibility to illness and anticipated severity of the consequences of
illness. Behavioural evaluation is also understood in terms of two beliefs, the
benefits associated with the recommended héaltiaviour and the costs or
barriers to performing the behaviour. The remaining two constructs in the model
are cues to action and general health motivation. In this model, cues to action are
triggers that can initiate the target health behaviour, sucérasggion of

symptoms, influence from the social environment, and heel#tted education
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campaigns. Health motivation is the final construct in the model which is
considered an individual 6s readiness to I

One critique ofthte HBM is that it lacks clearly operationalized constructs
and links between many of the constryétbraham & Sheeran, 20D5or
example, it is unclear what the witgd contributions are of perceived severity
and perceived susceptibility to overall threat perception. Likewise, there is some
uncertainty of whether perceived costs/barriers and perceived benefits are
weighted against one another to determine overali\nebrral evaluation, and
what formula should be used if this idea is adopted. The lack of clarity associated
with the operationalization of constructs has weakened the status of the HBM
among other healthelated sociatognitive model¢Harrison et al., 1992
However, the model consists of intuitively appealingrsbgns that appear to
have some association with health behaviour.

The HBM has been applied to the prediction of an extensive range of
behaviours and populations. A majority of empirical research has focused on the
predictive ability of the four major ostructs, perceived susceptibility, severity,
cost/barriers, and benefits. A review by Janz and Becker (t@8b)lateda
significance ratidhat indicatedhe percentage of times each HBM construct was
found to significantly predict heahltelated behawaur. This review found that
perceived susceptibility, severity, costs/barriers, and benefits were significant in
81, 65, 89, and 78 percent of the studies, respectively. In a later review examining
the size of the effects between the four constructs amalvimeur, Harrison et al.

(1992) found that barriers were most strongly correlated to health behaviour (
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0.21), followed susceptibilityr (= 0.15), benefitsr(= 0.13), and severity &
0.08). Although the four major constructs in the HBM predict hdmdtraviour
frequently, the small effect sizes suggest that the predictors may not be
particularly important. Harrison et al. noted that there was considerable variability
in the size of effects across the studies. This may indicate that although studies
used the same labels for their measures, it is possible that they were actually
measuring different constructs. The laclcohsistencycross operationalization
of constructs may contribute to the large variation in the size of the effects, and
also to theoverall small effects between the constructs and behaviour.
Furthermore, Abraham and Sheeran (2005) point out that the effects of individual
health beliefs may not be as advantageous as the effects of the combined
constructs of the model.

To further undestand the predictive utility of the HBM on health
behaviours across behavioural contexts, a review by Janz and Becker (1984)
examined the four key constructs in preventative, sick role and clinic use
behaviours. Across preventative behaviours (i.e., actisken to avoid illness or
injury) barriers significantly predicted the behavioural outcome measure in 93
percent of the studies, followed by susceptibility, benefits, and severity, predicting
86, 74, and 50 percent of the outcomes, respectively. Whiewiayg sick role
behaviours (i.e., actions taken after diagnosis of a medical problem in order to
restore good health or to prevent further diseases), barriers had the greatest
predictive utility (92 percent) followed by severity (88 percent), benefits (80

percent) and susceptibility (77 percent). In the review by Janz and Becker, only
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three studies examined clinic use (i.e., clinic utilization for a variety of reasons).
Of the three studies, benefits significantly predicted the behavioural outcome
measure all studies, susceptibility in two of three studies, severity in one out of
three, and barriers in one out of two studies. Perceived severity, although an
important construct in predicting sick role behaviours was only significant in
predicting preverdtive behaviours half of the time. This difference may be due to
the proximity of the perceived threat. In preventative behaviours, such as exercise,
the threat of becoming ill may be perceived as being quite distant and alien to the
individual. With sickrole behaviours, illness has already been identified and is
therefore more proximal and salient to the individual. As age, and other
population moderators were not examined in the review by Janz and Becker, it
would be interesting to determine if the imgamice of the HBM constructs varied
across populations within and between health behaviours.

The HBM consists of constructs that appear to have some importance in
predicting healthrelated behaviour, although the relationstapsongconstructs
appear to benclear. So although the model may not be particularly desirable as a
whole in the current form, the constructs may still be relevant in predicting health
behaviour. Some of the constructs may be particularly important when studying
exercise in COPD patms attending PR. The reviews above suggest that when
illness has been identified, the perception of severity of the illness is impartant
predicting healtirelated behaviour. Perceived severity is a unique construct to
other social cognitive models anthy offer insight into the exercise participation

of patients with COPD. It would be interesting to determine the importance of
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perceived severity in predicting exercise when it is considered among other well
studied constructs, such as SE and attitudes.
Social Cognitive Theories in Pulmonary Rehabilitation

Based on a recent literature review, few studies have been conducted in
exercisebased PR that have been framed around theoretical modeleffttaity
is one social cognitive construct that has remgisome attention in PR. Due to
the salience of breathlessness to individuals with COPD, a majority of the SE
scales in this population have examined pa
avoiding breathing difficulties (i.e., COPD SE scale: CSHE$#jal, Creer, &
Kotses, 199])and few have assessed confidence fdigygating in physical
activity. One SE scaldeveloped for use in PR patierassesses both confidence
for controlling symptoms (i.e., breathing difficulties), and confidence for
maintaining function (i.e., participation in physical activigullivan, LaCroix,
Russo, & Katon, 1998Interestingly, only confidence for maintaining function
made a significant contribution to the explanation of health status after
rehabilitation(Arnold et al., 2005 Since efficacy beliefs have been demonstrated
to be related to behavioural enactment (Bandura, 1997), this finding further
supports the positive association between exerciselemchl indicatorsof PR.
Furthermore, if the performance of exercise is relatetinaal indicatorsof PR,
it seems necessary to further explore factors that are associated with exercise,

such as SE and other social cognitive variables.
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Integrating T heoretical Constructs

Integrating the most important predictors of physical activity and
examining their relationship to behaviour in COPD patients may have important
practical and theoretical implications. Examining theoretical constructs from
multiple theories simultaneously may help to determine which constructs are the
most important when assessing physical activity in COPD patients and determine
if there are redundant constructs across theories. Due to the scarceness of social
cognitive research on ercise in COPD patients, it seems that exploration of
cognitive constructs is warranted.

The three models reviewed here, TPB, SCT, and HBM, are optima
modelsfrom whichto pull theoretical constructs from due to the similarity in their
underlying premisethat healthrelated behaviour can best be understood by a set
of interrelated cognitions. The TPB is a parsimonious model that has clearly
defined relationships among constructs, and therefore may be a good foundational
model to start from. From this mel] attitudes, and PBC have emerged as the
most important predictors of intention and physical activity, with intention being
the most reliable predictor of physical activity. Sefficacy, from SCT, is argued
to be one of the most important motivationahstructs from any social cognitive
modeldue to its strong and consistent relationship to behavéouar has been well
defined and studied extensively in exercise settings. Rodgers et al. (2008) have
identified SE and PBC to be distinct predictors ofithegelated behaviours.
Whereas SE is defined as oned6s belief

PBC is defined as oned6s perception of
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Therefore, both of these constructs may be important to consider, alé@®ugh
indicated by Rodgers et al., SE may be the superior predictor of the two. The
HBM seems to have a number of important predictors of behaviour; however the
relationships among the constructs are not well defined. Therefore, using
constructs from this nael may be useful to determine their relationships to other
more weltdefined models of health behaviour. From the HBM, barriers have
been identified as the most important predictor of physical activity. Although
perception of illness severity was the donst least associated with physical
activity in the HBM, it was the most important predictor in sick role behaviours.
As sample characteristics were not analyzed as moderators, perception of illness
severity may be particularly relevant to exercise behavin the COPD

population.

The social cognitive theories reviewed provide insight into the
relationships among cognition and physical activity. However, more research
needs to be conducted to determine the important cognitive constructs in exercise
basedsettings among patients with COPD. As the models discussed are based on
the underlying beliefs of individuals, it seems important to start at the source and
assess the beliefs in this population in order to determine which social cognitive
constructs arenost relevant to exercise participation. A method for determining
and understanding such cognitions is necessary and discussed below.

Internal Dialogue (Selftalk) as a Tool for Understanding Cognition
The relationship between thought, language, and bedakias been

interesting to philosophers, psychologists, and cognitive scie(isishenbaum,
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1977 Plab, Hamilton, & Cairns, 196 Vygotsky, 1962. In fact, early
philosophers, such as Plato, theorized about the associations of thought and
language to human action. In Theaetetus, Socrates desbebh@®cess of
thinking
A aasdiscourse which the mind carries on with itself about any subject it is
considering...when the mind is thinking it is simply talking to itself, asking
guestions and answering them, and
1961 p. 895).
From this point of view, three things can be inferred. First, that conscious thinking
is a dialogue, or communication that
point, which is related to the first, is that language and thought are iatymat
related to one another. This leads to the third point, that personal dialogue is a
mechanism for understanding cognitive content and function. Modern
psychologists have continued the scientific study of internal dialogue, which is
referred to in many ays, such as inner speech, private speech, verbal rehearsal,
egocentric speech, selérbalizations, selinstructions, sefstatements, and most
commonlyi selftalk. There are also many definitions of internal dialogue;
however, the label and descriptiproposed by Meichenbaum (1977) seems to
provide the most detailed account. Meichenbaum prefers the term internal
dialogue, suggesting the important element of not only speaking to oneself but
listening to oneself. Similar to Plato, Meichenbaum conteratsriternal
dialogue is the silent conversation that one has with oneself about their thoughts

and feelings, and is a saldbmmunication system that influences behaviour. In

sayin
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this view, internal dialogue is the script of underlying cognitive structureshwhi
in turn influences affect, thought, and behaviour. Furthermore, this definition
infers that internal dialogue is conscious and isdiedctive. It is these
characteristics that make internal dialogue a seemingly good vehicle in which to
understand irntional behaviour, which is thought to be best explained by social
cognitive approaches.
Selftalk in Developmental Psychology

Developmental psychology makes an important distinction between overt
and covert seltlirected verbalizations. Overt verbalimais that are addressed to
oneself are referred to as private speech, whereas covert verbalizations are fully
internal, or inside oneo6dWislerad and referre
Fernyhough, & Montero, 2009 According to Vygotsky (1962), private speech
occurs very frequently in preschool and elementary aged children and originates
from the childds social world and the intere
a young age, speech from parents to their children functions as a guide to regulate
the childdés attention and behaviowur. As th
loudto themselves as a means to regulate their own behaviour, and engages in
selfreflection and selfegulation. Over time, private speech turns into inner
speech, whereby a person begins tosgltilate silently. In adulthood, a vast
majority of selfdireded speech and sektgulation is silent.

In sum, Vygotsky (1962) believed that sdifected speech primarily
serves a selfegulatory function. More specifically, Vygotsky contended that the

amount of sekdirected speech would increase as the task becaone difficult,
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because a more difficult task would require greaterrsgiiilation. Evidence for
Vygot skydés hypothesis was found from
3.5, and 5 years of age on a puzzle solving Bskrend, Rosengren, &
Perlmutter, 198P The results indicated that the frequency of-t&K, without
analyzing content characteristics, was positively related to performance on the
puzzle solving task. In regards to task difficultyvas found that the greatest
amount of verbalizations occurred when the children were working on puzzles
that were at or just above their ability level. Behrend and colleagues concluded
that when a task is easy for a child the regulatory functions lesreibternalized
and little private speech will occur. As tasks become more difficult it is expected
that selfregulatory seltalk should increase, but only up to a certain point. When
the task is too difficult and children do not have the-seilatorycapability to
adequately deal with the task at hand, behaviour will either be unregulated or
unsuccessful. Therefore, it is believed that the amount efaklproduced is
relative to the abilities of a particular individual. The research by Behreaid et
points to the relationship between frequency oftk and task difficulty,
however, the authors did not examine the content of theadlelfAs such,
inferences cannot be made in regards to how characteristics-tzlIketlate to
task performace, selregulation, or to phase of skill acquisition.

The selfregulatory function of selffalk has some interesting implications
for patients with COPD who are beginning to participate in exercise. According to
Vygotsky, (1962) children engage in prigaspeech (overt speech) due to

immaturity of higherorder cognitive processes, but as people age, private speech

resea
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turns into inner speech (covert speech), until adulthood when practically all self
directed speech is silent. This makes the task of measurihg | t-regulatede | f
speech much more difficult than that of <c¢h
regulated speech occurs dotid, prompts are not required in order to access the
content of the speech. | n o+yregwated t 0 tap i nt
speech, verbal prompts will need to be made, which require the researcher to ask
the right questions and the participants to beagHre of the content of their
inner speech.
The other interesting implication for C
exercise is in regards to task difficulty. Work from Behrend et al. (1989) might
suggest that little selflegulatory speech will occur when exercise tasks are too
easy for the patients, or too difficult, with moderate task difficulty producing the
greatesamount of selregulatory speech. Many patients with COPD entering PR
have had little experience with exercise tasks and may therefore be initiate
exercisers. It may be that for initiate exercisers, the exercise tasks may be difficult
resulting in littleselfregulatory speech, making it difficult to access the content
of their selfspeech. As the patients become more comfortable performing
exercise tasks, more sedgulatory speech may occur, making the content of self
speech easier to assess. If tha@se tasks become too easy for the patients, self
regulated sefspeech may cease to occur. However, as patients with COPD are
quiteimpaired it is difficult to imagine exercise tasks becoming too easy for this
population. lliness severity then may beimportant factor that impacts self

regulation and selépeech. It may be particularly interesting to determine the
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amount of exerciseelated seHspeech that occurs in patients with COPD and see
if it varies according to task difficulty and iliness setyerHowever, it also seems
important to determine what the content of the-spech is as well, to see how
that impacts subsequent ssffeech and behaviour.

What also may be important to consider is that the exercise tasks change
as the setting changebherefore, it is important to consider the range of tasks that
occur as the setting changes. During rehabilitation, the content, location, and time
that the exercise is to take place is predetermined, and support staff are on site to
assist patients. Adt rehabilitation, however, patients are fully reliant on
themselves to dictate their exercise regime. Patients may adjust to the
performance of tasks while in rehabilitation, however once out of rehabilitation,
the setting for the performance of the taskanges. Therefore, it may be
i mportant t o aegdatos abiligesforitasks thas arcursineahdfout
of rehabilitation.

Self-Talk in Clinical Psychology

The premise of cognitive psychotherapy is to assess, understand, and
modify the thoghts and perceptions of individuals and the specific statements
that they say to themselv@Sacioppo, von Hippel, & Ernst, 199¥eichenbaum,
1977. In this area, the focus is not on the setjulatory functions of the
individual per se, but on the content of the-$allk statements as being a window
into the nature and valence (i.e., either positveon egat i ve) of peopl eds
about themselves and perceptions of their environments. In this literature,

researchers contend that positive and negative statements are differentially
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associated with adaptive and maladaptive psychological functi¢@aoppo et
al., 1997 Calvete & Cardenoso, 2003chwartz, 1997. When comparing clinical
and norclinical populations on the valence of their gealk, it is generally found
that clinical populations engage in more negative/maladaptivasietihan non
clinical populations, and that the content of tiseilftalk is relative to their
psychopathologyCalvete & Cardenoso, 200@/ang, Brennen, & Holte, 2006
For example, anxious and depressed patients tell themselves that bad things are
going to happen so there is no point in even tr{ilvgng et al., 2006 It is
unclear however, whether it is the mere presence of positiveaiethat matters
most for successful adjustmgBurnett, 199§ or the lack of negative seflk
(Ronan & Kendall, 1997 or whether it is the ratio of positive to negative-talik
tha is most important for predicting mental health.

The statesof-mind (SOM) model contends that a specific ratio of negative
to positive seHstatements accounts for optimal emotional adjustment, and that
psychopathology occurs when this ratio shiishwartz & Garamoni, 1936
SOM ratios are calculated by dividing positive sadtement scores by positive
plus negative seltatement scord€alvete & Cardenoso, 20pResearch on
SOM ratios has found that having a ratio of positive to negativéatklfalling
between 0.62 to 0.90 is the optimum range associated with the most highly
competent and adaptive persons with depression and a(&atyartz, 1997
Schwartz & Garamoni, 1986persons coping with stress (Schwartz & Garamoni,
1986), and adolescents with and without behavioural problems. The research in

this area indicates that the content and thenez of sektalk lies along a vast
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spectrum, and that the content of the-t&K is related to psychological
functioning. Furthermore, the research on the SOM model suggests that there may
be an optimal negative to positive ratio which could predeethactment of
exercise in patients with COPD.

In addition to being a useful vehicle to understand the cognition of those
with psychopathologies, seihlk may also be a way to tap into the cognitions of
individuals without psychopathologies. Moreoverchanging maladaptive
cognitions by altering sethlk is a fundamental principle of cognitive therapies; it
may also be an optimal route for changing maladaptive cognitions in other
populations without psychopathologies.
Selftalk in Educational Psycholagy

A recent study in educational psychology has demonstrated that social
cognitive constructs can be operationalized astaldfstatements and that these
statements may be valid predictors of behavi@iiver, Markland, & Hardy,
2010. Oliver et al. developed controlling and informational-$alik statements
from autonomysupportive and autononmgontrolling operational definitions from
the selfdetermination they (Deci & Ryan, 1985), and examined the
relationships between the sédik statements, understanding of a lecture, and
postlecture affective states. Participants rated the extent to whictabelf
statements Omade them freelhet hsatt utahte yo nhda d in
controllingselft al k), and the extent to which the s
they were in cont r-alk)b The authas fqundithatthighr mat i on all

levels of controlling seltalk were associated with poor undarsling and poor
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experience of the lecture, as well as high levels of negative affect, unlike the
informational seHtalk statementfOliver et al., 201D The reslts from this
study indicate that how one interprets galk is related to their affective states,
as well as their experience and understanding of a lecture. This research is
consistent with Vygotskyds conception of t
of selftalk and seHlregulation, however this research takes into consideration the
content of the selfalk statements as much as the frequency. Furthermore, this
study suggests that interpretation of galk content is an important aspect to be
corsidered in the selfalk literature, and that set&lk statements can be derived
from social cognitive constructs. Research should be done in patients with COPD
to determine which social cognitive constructs are relevant to theaielf
around exercisparticipation, and determine the nature of the relationship
between content, frequency, and exercise participation.
Selft-talk in Sport Psychology

In sport psychology, the main body of research ontattfpertains to the
identification and understandimgf t he c ont e #alk, the funceohsh| et es 6 s
that the seltalk might serve to the athlete, the frequency of such speech, and the
relationship between sdiflk, motivation and sports performance. Another aspect
of selttalk that has been identifieas important in this area, although it has not
received much attention, is how an athlete responds to thalkettatements
(Van Raalte & Cornelius, 2000thus placing an emphasis on galk being
evaluative. An important note is that the literature in this area does not make a

distinction between overt and covert sathitements. The argument is that
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whether the individual goes through the extra step of creating the auditory sounds
is irrelevant. What is most important is the meaning, content, and function of the
seltstatements, which would be the same if the statements were audible or not
(Hardy, 2006. Hardy also points out that whether overt or coverttsdhif
influences the quality of performance may be an interesting empirical question to
be examined in the future. This same questiay also be relevant for the
research on setalk in COPD patients participating in exercise.

Valence is the most widely studied characteristic oftsgifin athletes.
Valence refers to the piolar descriptors of positive and negative-saii
(Hardy, 2006). There are two alternative perspectives regarding the influence of
the valence of selfalk. One perspective contends that positive and negative self
talk is thought to represent praise and criticism, respectiidyan, 1996.
Mor ands Vvi ew arentwd elements asboaidted tvith gaterce, content
and encouragement. Another perspective is that positivasielissists, whereas
negative selalk hinders performance (Hardy, 2006). As Hardy points out, this
view is much broader and allows for indlus of both encouragement and
instruction, which may positively influence performance. As a majority of the
research on positive and negative-salk is predominantly focused on its
subsequent influence on the quality of performance, the latter pevepectihe
valence of selalk is most commonly adopted. The difficulty with this definition
however, is that it is completely dependent upon its impact on behaviour, making
it hard to separate out the characteristic of thetatdfstatement and the

behaiour from one another. Nonetheless, the definitions of positive and negative
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self-talk are similar to that adopted in clinical psychology, in that the definitions
are tied to how a person functions. Whereas functioning in clinical psychology is
relatedtoa per sonds psychopathology, functionin
to a persond6s sport performance. What may
valence of the selfalk is determined by the researcher. However, the
valence/content of the sdkilk can be interpreted by the individual who is
engaging in the sethlk. Thus, the interpretation of the s&dfk content may be
as or more important than the content of the-tsdif per se.
The results regarding the effects of positive versus negatifreati on
performance are mixed. Although it is generally thought that positiveadielf
assists performance and negative-&dK is detrimental to performan€&insser,
Bunke, & Williams, 2010, a recent metanalysis on the effects of sé#lk and
sport performance found that positive galk had a positive effect on
performance quality, however negative dalk had no effect on performance
quality (Tod, Hardy, & Oliver, 201}l Some researchers have suggested that this
finding may be due to some athletes interpreting their negativeatieis
motivational(Van Raalte & Brewer, 1994thus highlightiig the need to consider
i ndividual 6s i n ttakcepnteet.t However, therohaveoriye i r s el f
been 5 studies that directly compare whether positive or negativalkal better
at enhancing performance. Of the 5 studies, 3 indicated thavpaslftalk was
more beneficial than negative s&tk and 2 indicated that there was no
performance differences between positive and negativtadlelMore studies

need to be conducted however, before firm conclusions can be drawn. What
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should be cosidered in this research area is the bidirectional relationships
between the valence of sé¢#flk and performance. That is, speech is related to
performance and performance is related to speech. To complicate the matters
further, both the content of spéeand performance of behaviour are subject to
interpretation by the individual engaging in it, which may influence subsequent
performance and speech, respectively. It would be useful to conduct a study that
examines selfalk before and after performance.

There is a methodological consideration that should be acknowledged
when studying the valence of sédilk. Adopting a sociatognitive perspective,
participants are active agents in their environments. Thus, what may be classified
as positive to one indigtual may be considered to be negative by another
individual. Likewise, what may be motivating to one person may be demotivating
to another, regardless of whether the statement is positive or negative. In-the self
talk literature in sport psychology, thaey e nc e o f -tadkisthtémeritséss 6 s el f
classified by researchers and may not refl
assessment of their selflk statements. Rather than simply assessing the valence
dimension of exerciseelated seltalk statemats in patients with COPD, it may
be more useful to assess the motivational evaluation efedlelétatements to the
individual. This way, the focus is on the meaning of thetsditf statements to the
individual. Whether a statement is positive or negatian be inferred by the
researcher.

Another common characteristic of s&dik that is assessed in sport

psychology is function. The research on the function oftatdfhighlights that
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self-talk is a conscious, deliberative dialogue that containsitegelements,
which ultimately impact behavioural performance. The function oftatfin

sport psychology refers to the purpose that an athlete may have for employing
selftalk. Two functions have been identified: instructional and motivational
(Hardy, Gammage, & Hall, 200Theodorakis, Weinberg, Natsis, Douma, &
Kazakas, 2000 Instructional seltalk addresses technical, tactical, and/or
kinesthetic aspects of movements, whereas motivationabdlelfentres on
enhancing seltonfidence, increasing effort, and enhancing or creating positive
moods(Tod et al., 2011 Some research has gegted that instructional selk

is more effective than motivational sédik for performing tasks that are
precision based and require fine motor skills and that motivationahbdieis

more effective than instructional sedik for performing phyisal conditioning
tasks(Theodorakis et al., 2000Given that exerciseased regimes for patients
with COPD do not focus on fine motor skills and that adherence to exercise
regimes in rehabilitation settings is typically low, it is likely that motivational
self-talk would bemore relevant than instructional s&ik in this setting. There
may also be other functions of s&tk for exercise in patients with COPD.
Research should determine if motivational-$alk is in fact of function of self

talk in this setting, and dither functions exist. As proposed by Vygotsky (1962),
selftalk may primarily serve a setégulatory function. To determine if se#lk

is a seliregulatory function in patients with COPD patrticipating in exercise, the
relationship between the frequermfyexerciserelated seltalk and performance

onclinical indicatordn this context (i.e., health status and 6MWT) should be
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assessed. Also, the specific motivational content, according to relevant
motivational theories, needs to be considered.

Similarto developmental psychology, there has been an interest in sports
psychology in the frequency of sé#lk statements. One study suggests that
successful adult athletes engage in moretatdfthan less successful athletes
(Hardy, Hall, & Hardy, 2004 However, another study found that greater-self
reported frequency of sefélk was not related to athlete skill leyelardy, Hall,

& Hardy, 2005. Winsler et al. (2009) interprets these findings as it may not be
the overall quantity of selfalk that separates distinguished from poor athletes, but
how the athlete interprets and responds to
(1962) account that setélk primarily serves a setegulatory function, it may be
thatathletes selfalk is related to task difficulty. Skilled athletes may find that the
task is less difficult than intermediate athletes, therefore requiring less self
regulation and subsequently less-salk. Likewise, beginner athletes may find

the taskoo difficult and engage in little sefegulation and selfalk. Research in

this area should consider this possibility. In exerbiased settings with COPD
patients, it may be important to consider the frequency ota&lfdue to its
association witlself-regulation. However, it may be more important to focus on
the content and interpretation of the galk statements in order to understand the
underlying cognitive structures in this population.

There has been limited theoretical research on thiewcbaf selitalk in
sport psychology; however there has been a recent interest in the potential

mechanisms that may facilitate the effect of-tallk on performance (Hardy,
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2006). SeHefficacy has been identified as a potential mechanism of the influenc

of selttalk on sport performance, however it has not yet been tested directly, and

its influence has only been inferred. It is thought thattsétfmay be intimately

related to one of Bandurads (1997) sources
thats aying positive things to oneods self can
SE beliefs about a behaviour (Hardy, 2006). For example, one study reported that

tennis coaches use positive dalk to build efficacyWeinberg, Grove, &

Jackson, 1992 Also, in a study conducted by Van Raalte et al. (198@ydy

(2006) attributed the beneficial effects of positive-salk (i.e. | can) on

performance to SE. As these studies offer only speculation and do nfitajpgc

measure the relationship or impact of SE on performance, further research should

be conducted in this area before a causal association of SE atadkse#in be

made. Importantly however, researchers are beginning to gain interest in the role

of socialcognitive constructs in the sehilk literature. It would be interesting to

determine if SE and other social cognitive constructs can be found in COPD

patient®seli-talk about exercise. As sdhilk (internal dialogue) is evidence of

underlying cgnitions, it could be expected that this in fact would be the case.

Research should be done to determine which social cognitive constructs can be

identi fied i n -tadk@Rt@memsaabautexetciseOFurthermadre, if

sociatcognitive constructare found in COPD patients s#diik statements, self

talk may emerge as a potentially effective intervention technique.
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Self-talk in Exercise Psychology

Of the few studies conducted examining$alk in exercise, a majority of
them have been qualitativienportantly however, the descriptive research in
exercise psychology suggests that people use and are aware of tHalk seffen
thinking about exercise and physical acti\{igpller, Stewart Williams, & Byles,
2010 Gammage, Hardy, & Hall, 200D'Brien Cousins, 2003When thinking
about exerae, infrequent and frequent exercisers tend to engage in both positive
and negativeselff al k ( O6Brien Cousins, 2003). O0O0Bri
selftalk as statements that were more likely to facilitate physical activity
participation, and negatvselftalk as statements more likely to end further
thinking about physical activity participation. The swlik content included self
regulatory thoughts, thoughts about exercise, and thoughts about outcomes.
O6Brien Cousins f owgagedinjudiasimuch cegativeself peopl e e
talk as inactive people. The difference between inactive and active adults was that
the active adults tended to respond to every negative thought with a positive
thought, and every perceived barrier with a solution whiely ultimately help
them to participate in more physical activity. Indeed -&dK is frequently used
by exercisers for motivational purposes, to cope in difficult situations and for
encouragement to attend their physical activifi@ga@mmage et al., 20D1As self
talk is a dialogue (Meichenbaum, 1977), it is important to study not only the
content of the selfalk statements, but also how the statements are responded to.
The respose to seltalk statements is influenced not only by the content, but also

by the interpretation of the content to each individual. In order to have the clearest
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understanding of how sefalk relates to behaviour, it is important to examine the
content ofselftalk in addition to the interpretation of sédlk statements.
Self-Talk Assessments

According to Glass and Arnkoff (1997), a comprehensivestatement
assessment considers four dimensions: structure (endorsement versus production),
timing (retospective, concurrent, or about future events), response mode (written
or oral), and nature of the stimulus (thoughts in general, imagined situation,
situation viewed on videotape, rgday, or in vivo situations). In terms of
structure, endorsement metts possess the highest degree of structure and are
usually in the form of questionnaires or invento(i@fass & Arnkoff, 1997. On
the other end of the continuumh structure are production methods, in which
participants are asked to generate or recall their thoughts, such as 4isiungjjt
videotapeaided thought recall, and think alo(@lass & Arnkoff, 1997.

There are a variety of advantages and disadvantages to using endorsement
and production methods. The advantages to using endorsement methods (i.e.
guestionnaires), is that they are brief, easy to administer are] soal, unlike
production methods, require no subjective scoring of experimenter determined
thought protocols, which may be confounded with reliability issues. These
advantages allow for comparison across studies and assessment of psychometric
propertiesA disadvantage to using endorsement measures to assdsasksslf
that the statements in the questionnaire m
thoughts. As a result, the participantsod t

additional disadvantags that responses are subject to possible selective memory
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biases, in which participants may report what they thought that they should be

thinking. Endorsement methods also only capture a narrow range of thoughts,

whereas production methods can generate@h s ampl e -of cl i entsodo s

statements. However, production methods are extremely time consuming, and do
not allow for easy comparison across samples. Production methods will be
beneficial when constructing a sédflk assessment in that it will generateider
variety of selfstatements. Since there will be many other measures collected in
this study, however, endorsement measures may be more appropriate due to
participant burden and time constraints. Also, endorsement methods would allow
for crosssamplecomparisons to be made in future studies.

The second dimension to be considered according to Glass and Arnkoff
(1997) is timing. Seiktatement questionnaires are usually administered
retrospectively, although they can be assessed in anticipationtoégosi, or
during the situation itseliGlass & Arnkoff, 1997. This study is concerned with
participantsd general t houghnmngexemifep u't
but also when they are considering participating in exercise. Therefore, the
guestionnaire will be administered retrospectively, so that all thoughts about
exercise can be captured simultaneously. Retrospective recall does present
memory biaproblems which will need to be considered when interpreting the
results.

The final two dimensions to be considered are response mode and nature
of the stimulugGlass & Arnkoff, 1997. The response mode of questionnaires

can be written or oral, although oral methods are generally only used with young

exerc
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children or those who may not have advanced enough readingrskitder to

avoid comprehension difficultiedll participants in this study will have reading

skills advanced enough to respond to the questionnaire, and so the response mode
of choice will be written. The final dimension to be considered is nature of the
stimulus. In this case, thoughts in general anatefest with some concentration

of thoughts in particular situations.

The content and characteristics of dalk that is assessed is perhaps just
as important as the dimensions of the-s#K measure. After reviewing setilk
measures in Sport, Delopmental, and Clinical Psychology, there seems to be
three categories of seflk content that is measured. The first category assesses
the frequency of positive and negative galk content (i.e., valence). The second
category assesses the propsraéspeech (i.e., dialogue versus monologue,
grammatical structure and quality, and who the speaker is). The third and final
broad category assesses the frequency of the functions-tdlkedfatements (i.e.,
social assessment, seliticism, selfreinforcement, and selhanagement). After
a thorough review, there was no measure found that assessed all three of these
content characteristics simultaneously.

Valence is the most commonly assessed content characteristictalself
guestionnaires. In facthe literature review conducted above indicated that it is
common in Clinical, Sport, and Developmental Psychology. In clinical
psychology, the Automatic Thoughts Questionnaire Revised (RTRendall,
Howard, & Hays, 1989)s the most frequently used measure of-tdK valence

to assess depression and anxiety, and has been found to differegttisgterb
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clinical pathology and lack of psychopathology, and sensitivity of treatment. In
Sport Psychology, the Automatic S&dlk Questionnaire for Sports (ASTQS;
Zourbanos, Hatzigeorgiadis, Chroni, Theodorakis, & Papaiciannou, B869)
been devel oped t o as s dgaksinthebeaassessmete nt of at
positive and negative statements are presented and participants are asked to rate
how frequently they have each of the thoughts listed. Possipenses are on
likert-type scales. The sdidilk items in the ATGR and ASTQS are
grammatically simple and easily understood, making it an ideal assessment for a
variety of education levels. However, the A-RQs primarily concerned with
assessing depsion and may not capture exercise specific thought content.
Likewise the ASTQS was developed to assess the thought content of athletes in
competitive sport environments. As a result, while the AA'@nd the ASTQS
provide a good insight into the constroctiand grammatical detail of a
guestionnaire, the content of the measures may not be relevant to patients with
COPD participating in PR; although some items used in the sporting
guestionnaire may contain items with applicable exercise content.

Whereas thself-talk assessments discussed above measure the general
positive or negative thought content of individuals, the-$alk Inventory (ST}
Calvete et al., 2005ssesses positive and negative-tdk content to a variety of
imaginary situations. The STI was developed tossseltalk content in young
adults. In this assessment participants are asked to rate how likely they would say
to themselves each of the 52 statements in response to a variety of age appropriate

imaginary situations. Responses ranged from 1 (not vebyapie) to 4 (very
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probable). The STI may be a particularly useful questionnaire as it provides
participants with a context in which the sstatements might occur. Providing a
context gives participants a more specific idea of what the researcherkiage as

for, and may allow for more accurate responklesvever, sice the imaginary
situations in the STI are specific to young adults, the scenarios and responses are
not relevant to COPD patients participating in PR.

In addition to assessing the valendeselftalk statements, there are also
measures that assess the properties of speech that are preseitaik self
statements. Four properties of speech have been assessediitk self
guestionnaires. The first is dialogicality. Dialogicality refers tether sekltalk
occurs as a dialogue within the individual or a monologue. The dialogic nature of
inner speech is thought to occur due to internalization of private speech and
deemed to be crucial to healthy development (Vygotsky, 1962). Dialogicality is
examined in the Varieties of Inner Speech Questionnaire (MW&CarthyJones,

& Fernyhough, 201)1 which is a measure developed to understand the experience
of inner speech to psychopathological variables in @diraad norclinical
populations.

The second property of speech that has been assessed is the voice that
produces the speech content. That is, whether the sound of the voice is produced
by other peoplebs voices or Dbrgpeechisi r own.
developed as a result of social interactions of a child with his or her caregiver, and
is associated with normal development. This property of speech is assessed in the

VISQ.
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The third property of speech is condensed versus expanded speiebh, wh
assesses whether sadfk statements occur as single words and short phrases, or
as full grammatical sentences. This property of speech is examined in the VISQ,
as well as the Selfalk Usage Questionnaire (STURardy et al.., 2006 The
STUQ is a measure created to understand the content of athletadkself
practice and in competition. ¢dasearch exam
suggested that both condensed and expanded forms of speech are present in self
talk (Winsler et al.2009.
The final property of speech that is assessed is whether thalke# said
overtly (i .e. out I oud) or covertly (i.e.,
dimension of seltalk was examined in the STUQ and is thought to play a role in
theat hl et es® success in competition; however
overtness and performance has yet to be iden(¥ifad Raalte & Brewer, 1994
Considering the grammatical properties of speech mayirtiearly
important to assess when linking sillk, cognition and behaviour. In fact, recent
research has linked the grammatical structure oftaldfto exercise related
cognitions(Senay, Albarracin, & Noguchi, 201.an an experimental study,
Senay et al. found that engaging in interrogative versus declaratitalk€.g.,
Will I versus | will) resulted in greater motivation and intention to exercise.
Interrogative phrases are in the form of a question, whereas declarative phrases
are in the form of a statement. The focus of the present research istatkself
content, as opeed to the grammatical characteristics of-s@K. So although

grammatical characteristics will not be assessed, future research-talkself
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should consider measuring and examining the influence of grammatical properties
on cognition and behaviour. R@seh on grammatical structure of statements may
have particular relevance to the so@agnitive theories, which tend to use

survey methods to assess constructs. If particular language or phrasing of
statements can influence behaviour, some assessmeoisalicognitive

constructs may be biased. Also, the language and phrasing of intervention
techniques could potentially be vastly improved.

The final category of selialk content that has been assessed in
guestionnaires is the function that the ¢alk statements serve to the individual.
The function of selstatements is interested not in identifying the frequency that
thoughts occur, but rather with the possible reasons or situations that a person
might engage in sethlk. As a result, assessing fisection of selftalk could
potentially get at specific cognitive characteristics associated withadielfand
provide insight into the meaning that the galk statements have to individuals.
Indeed, research in Sport Psychology, has identified thigt@s engage in self
talk for both cognitive and motivational reas¢hisirdy et al., 2001 The
cognitive function refers to developing strategies of play, and learning and
perfoming sport skills. The motivational function refers to focus-self
encouragement, setbnfidence, arousal regulation, coping, and mental readiness.
The functions of athletes sdallk has been assessed in the-Falk
Questionnaire for sports {BQ; Zervas, Stavrou, & Psychountaki, 200@nd may
not correspond to the functions that COPD patients may have for engaging in

exerciserelated seltalk. A more general measure of sellk function has been
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developed for use with neclinical adult populationgBrinthaupt, Hein, &
Kramer, 2009. The SeKTalk Scale (STS; Brinthaupt et al.,@) comprises four
factors, social assessment, seihforcement, sel€riticism, and self
management. The authors of the STS share a similar view with Vygotsky (1962),
in that they believe that sethlk frequency is related to sekgulation. However,
the authors also posit that s&dfk frequency is a multidimensional construct that
is better understood by examining the functions that it might serve to individuals,
which is the underlying purpose of the STS. Sincerggjfilation is a known
associat®f behavioural enactment, the STS may be a particularly useful
assessment for patients with COPD patrticipating in PR.

When measuring se#ftatements using questionnaires or inventories, it is
important to consider what exactly is being assessed. itikely that people
have the exact thoughts that are presented on a questionnaire due to the
automaticity of thought processes and the fact that thoughts are based on imagery
in addition to languag@Glass & Arnkoff, 1982 Also, people are probably not
aware of the exadtequency in which these thoughts oc@@fass & Arnkoff,
1997, and may not be aware of certain thoughts at all. Therefore inventories that
include frequency scas may not actually be assessing frequency at all. It could
be however, that these scales meathe impact, or salience of the thought to the
individual, or alternatively the scales could measuh e par t i-concgptant s6 s el
or degree to which the prsgted thought is something participants associate with
him or hersel{Glass & Arnkoff, 1997. Although seHltalk questionnaires may

not provide an inventoryofde$ peech that i s precisely the
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actual seHspeech, responses to the questionnaires tell us something meaningful
about the individua{Glass & Arnkoff 1997. Despite this, it is recognized that
self-talk inventories will only measure sedtatements that people are aware of.

A reoccurring theme in the I|literature i
interpretation of selfalk may provide the gatest indication of the meaning of
selftalk statements to the individual. A sédik questionnaire assessing the
motivational interpretation of setélk statements has yet to be developed. The
valence dimension of sefflk has been commonly assesdeulyever, whether a
statement is positive or negative can be inferred by the reseatuea
guestionnaire developed for this purpose is not neddeldding a frequency
scale in the selfalk questionnaire would allow for sekilk to be classified as
positive or negative, which could subsequently be assessed. Examining the
frequency of selfalk may provide valuable insight into the types of-talik
statements that are most common, and whethetadklfrequency is related to the
motivational interpetation of seltalk. To date, there is no questionnaire to assess
exercise seltalk in PR patients. Production methods described by Glass and
Arnkoff (1997) generate a rich sample of sgHitements and will be useful in
constructing a questionnaire. dddition, seHtalk statements used in Sport

Psychology may also be relevant to exercisetatkt
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Chapter 2: Pilot Study
Purpose
To date, an exercise s¢#flk measure has not been constructed. Research
has indicated that sefalk frequency and motivi@nal interpretation of selfalk
statements are key assessment scales to consider. The purpose of this study was to
develop an instrument to assess the frequency and motivational interpretation of
exercise related sefalk statementdVore specificallythe purpose of this study
was to determine salient s¢dfik statements that PR patients say to themselves
about exercise. The sdHlk statements generated by participants were used to
create a selfalk item pool Final itemsfor the questionnaireereselected based
on their relevance.
Method
The Centre for Lung Health
The Centre for Lung Health (CFLH) provides an outpatient PR program,
The Breathe Easy Program, for those diagnosed with chronic lung diseases
designed to help patients manage theiease and symptoms. Patients were
referred to the program by a physigiahwhich timea full pulmonary function
test was performed. Upon enrollment, patients were given the option of attending
classes three days per week for six weeks, or two days afaresght weeks.
They were also given the option of attending either morning, afternoon, or
evening classes. Each class included supervised exercise for two hours and
education classes for one hour. The exercise classes were supervised by

respiratory thenaists and followed the guideless for exercise training i{FABs
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et al., 2007. | mportantly, the classes were tailor
capabilities. The exercise classes commenced with breathing and stretching
exercises. After the warup, the exercise sessions included hallway walking,
treadmill walking, cycling, arm ergometer training, therabands, and handheld
weights, in no particular order. Tleglucation classes were offered every session
by a multidisciplinary team consisting of respiratory therapists, physical
therapists, health psychologists, dieticians, kinesiologists, and pharmacists. The
topics of the education classes included: the hasysiology of lung diseases,
stress management and coping with lung diseases, respiratory medications
(including proper use and techniques), nutrition, oxygen therapy, and travel/home
care.

The CFLH provided equipment and supervision during designated hou
to the graduates of The Breathe Easy Program for a small fee. The graduate
exercise area included the same type of equipment that was used during PR, and
included supplemental oxygen. There were no additional educational classes
provided at this time,dwever those attending were encouraged to ask the staff
guestions regarding their exercise and disease.
Participants

Graduates of The Breathe Easy Program were recruited from the CFLH.
Participants had a variety of lung diseases, from COPD, to Astnda,
Pulmonary Fibrosis. In addition, they had experience with exercise tasks, and

equipment.
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Interview

Formal semsstructured interviews were conducted lasting approximately
30 minutes. The interviews consisted of
experences with exercise throughout their lifencluding reasons why they
exercise, type, amount, and duration of exercise, their current thoughts about
exercise when performing exercise, and encountering barriers to exercise
including the nature and valem of their thoughts, how they respond to their
thoughts about exercigeeither verbally or in action, and how their thoughts
might influence their exercise adherence. Participants were asked direct questions
about their seltalk statements, and alsousitional questions. Asking people to
acknowledge and understand the types oftaditfstatements that they said to
themselves was an introspective task which may have been particularly difficult
when the context the statements arisen in were new, andthyehad never
thought about how they talked to themselves. Situational questions lessened the
recollection burden of participants. In addition, there was a set of questions
regarding medication usage and their associated thoughts with this task. Asking
guestions regarding medication usage provided some insight into thought
processes when these individuals were trying to remember to do something.
Medication adherence is quite different from exercise participation; however it
provided a good starting poitd understand the nature and phrasing oftsdif
statements. The specific sédilk statements about exercise that participants
generated were used to create an item pool that informed the creation of an

exercise selfalk questionnaire. See Appendix @érfa copy of the interview.
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Procedures

An expert in qualitative methods reviewed the interview questions to
ensure that the wording of the questions would not create response bias, and that
the questions would generate detailed responses. A respitaoapist then
reviewed the interview to judge if the language and phrasing of the questions
would be able to be understood by this population. Then, program staff helped to
recruit potential participants to take par
scheduled exercise time at the CFLH. A variety of experiences and responses was
ideal, so program staff were asked to recruit participants who were diverse in their
illness severity, the amount of time that they had been coming to the lung centre,
the amounhof time that they had been diagnosed, their ggeder and social
support (if known). The study was presented to potential participants as a study
abouttheir experiences and thoughts about exercise. Once participants agreed to
participate an informaton letter was given to theandinformed consent was
obtained, (Appendix B). Interviews were conducted with 10 individuals who had
graduated from the respiratory program at the CFLH. The interviewsawdie
recorded to ensure accuracy.

Ethical considerations. This study was approved by the University of
Alberta Research Ethics Board and Covenant Health before data collection begun.
Participation was completely voluntary, and researchers ensured informed
consent, privacy and confidentiality. Participantse assigned an identification
number that was included on all data collection forms in place of their name. Any

personally identifiable material was stored in a desktop within the researchers
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locked office. In addition, questionnaires were kept in kddccabinet that only
the researcher had access to.

Analysis & Results
Generation of Item Pool

The selftalk statements articulated by the participants were transcribed
verbatim.The selfstatements identified by the participants in the interviews were
used to develop a sefalk statement item pool organized in Microsoft Office
Excel. Complex thoughts were broken down into sksgikject thoughts and
grammatical modifications were made where necessary. Items were screened and
eliminated if they were redwlant, synonymous, incomprehensible, and or
irrelevant to exercise. Emerging categories were then developed from the item
pool. The categories were mutually exclusive, exhaustive, and independent.

Of the 111 seltalk statements about exercise that weeaidied, 34 were
duplicates or were redundant, for exampl e,
can do thiso. Seven of the duplicates refe
duplicates referred to participants being able or unable to partake insexérci
duplicates indicated that participants did
duplicates were that participants were Ato
items were excluded because they were unre
havetocdan off my car o). I n total, 74 unique |

pool for analysis.
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Themes
Two higher order themes were identified by one researcher:social

cognitive selftalk and norsocial cognitive selfalk. From the sociatognitive

selftalk theme the following categories were identifieelf-e f f i cacy (e. g. , Al
do thiso), perceived difficulty (e.g., ATH
canb6t breathe very well), outcome expectat
shapetotnymemtsal attitudes (e.g., AThis i s he
(e.g., AThis isndt so bado), and barriers

Some of the selfalk items seemed to overlap between outcome expectations and
attitudes. Forexamel, fl f you dondét want to go and ex
fato, could be both an outcome expectation
statement points to both an anticipated outcome of exercise and also a beneficial

attribute of exercisézrom the na-sociatcognitive sektalk theme the following

categories were identifieg:er si st ence (e.g., AA little Dbi:
physical evaluation (e.g., fAl feel strongbo
moreo), and r easrsqgrtamchee (fei.meg) .n |l Damey oiit e ms

subthemes were not as precisely similar to each other, as in the sogrative

subt h e me s . For example, Al 6m not as good as
physical evaluation is being made, however, tilseems to be a social

comparison element to this statement as well. In addition, some reassurance items

seem as though they may be related toed@ilfacy. Further exploration of these

items will ensue in subsequent testing of this questionnaire in ardetérmine

which items are most related to each otfgrerational definitions for each
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category were developed thatr@deemed adequate by an additional researcher
and are included in Appendix C. The sellk statements were then coded to
match the opmtional definition of the appropriate category.
Preliminary Construction of fiThe Exercise SeHtalk Questionnaired

Only selftalk statements that were found in the pilot study were used.
Novel items were not createBor someself-talk categories, semantopposites
for the same selfalk category were found, which were deemed taoghor
positivenegative. For example, highselff f i cacy was represented [
t hi so, aenfdf ilcoaww ysewds representebotby Al dont¢
all caegories had semantic opposites. So for ssetfdalk categoriessuch as
instrumental attitude setélk, there was only a high instrumental attitude
statement, AExercise is hel pingtalkneo. Sinc
statement was idenigfd from the pilot study, no low instrumental attitude-self
talk statement was used in the exercisets#f questionnairelhat is, br
categories without semantic opposites, no-tsaf statements were created to fill
this void.

To minimize particignt burden, only 1 statement reflecting the secial
cognitive selftalk categories was chosehsingle researcher chose the statement
that best reflected the operational definition of each scoigiitive selftalk
category. In total Herewere 8 itemseapresenting sociaognitive constructs: one
item each forhighseé f f i cacy (i . e. , -dflf icaamcyo(ftlhid®ng
think I can do thiso), high perceived diff

perceived diffibughypéndbadi sedsseasyiody (i .
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very wel |l ), positive instrument al attitude
affective attitudes (i .e., AThis 1 sndt so
like it). Conceptually, outcome exge@at i ons and attitudes over|l
anticipated outcome is in part constructed from their attitudes towards the activity
itself. Similarly, an individual és attitud
influenced by past outcomes. To date it seemghiesdttitude construct is much
more precisely defined compared to the outcome expectation construct.
Therefore, an outcome expectation item was not included in th@akelf
guestionnaire in order ®nsure items could be easily differentiated from one
another

For the norsociatcognitive selftalk categories, only items that clearly
matched the operational definition were chosen. In tb&aktwere 14 items
representinghon-sociatcognitiveselftalk categories4 items each for persistence

and persoal pressure, and 3 items each for personal physical evaluation and

reassurance. The high persistence items in
| donodét feel I|like ito, AA Iittle bit at a

item wasl ilstdp ntkkr yibngo. The positive per s
was, dAl feel strongo. The negative person
body is not in good conditionodo, and Al dm n
per sonal pressurde diot enmmy ewer @, flavehdwl keep
to work hardero, and AYou have to do ito.

Y

make 1ito, Aldm going to be fineo, and AJus
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For the Exercise Selfalk Questionnairg22 itemsan totalwere retained.
A frequency and a motivational interpretation seadee used to assess each-self
talk item The following question is presentedassess frequency i How of t en do
you say this statement to yourself about e
presaéted on a scale from 1 (never) to 7 (very often). The following question is
presentedo assess motivational interpretatioBdes this statement make you
want to exercise more or | ess?0 Possible r
(much less) to 7 (maln more), where 4 = neither marer less. A 7point scale
was chosen over afwint scale to encourage variability in responses. Also, the
assessment of sociebgnitive constructs is often measured gooiht scales, thus
the same scale was chosen foas@ement consistency. This questionnaire can
be found in Appendix D.
Changes to SocialCognitive Questionnaire
The literature review suggested that-sdficacy, instrumental attitudes,
affective attitudes, and perceived severity would be the key smmaitive
constructs associated with exercise participation in people with COPD. Analysis
of the interviews indicated that these four constructs were indeed present in
par t i ci-alistatesménts abeut éxercise. The analysis also revealed that
pereived difficulty and barriers are soci@bgnitive constructs that are relevant to
selftalk about exercise. Therefore, items to assess perceived difficulty, and
barriers were added to the soeialgnitive questionnaire. In order to minimize
participant buden, seHefficacy (task, coping, scheduling), perceived severity,

perceived difficulty, and barriers will all be assessed by a sitegle Singleitem
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indicators are advantageous over multipden indicators wheguestionnaire

length and monotony arecancern(Gardner & Cummings, 1998The barriers

item chosen reflected the most common-tsK statement derived from the
interviews,; thtatffpeaerlt ilciikpea netxse rdciidsnién g o .
whether certain instrumental and affective attitudes are more pertinent to this
population in this context; therefore, these constructs will be assessed by multiple

items.

t
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Chapter 3: Main Study
Purpose andResearch Questions

The original research purpose was to examinetaldfin patients with
COPD. To ensure timely data collection, all patients attending PR at the CFLH
were included in this study.

To date, little research has been conducted on iderdgifii@ specific
cognitive constructs represented in galk statements and whether sillik is
related tosocialcognitive constructs anglinical indicators This study explored
the relationships for exercise s&ik, socialcognitive constructs, ardinical
indicatorsof PR. Selftalk was assessed by two measuresStiétalk Scale
(STS Brinthaupt et al., 2009yhich is a general measure of the functions of self
talk in adults, and by an exercispecific selitalk measure that includes a
frequerty and motivational interpretation scale that was constructed by the
researcher based on pilot interviews. Due to participant burden only the most
important sociatognitive constructs to this particular setting and population were
assessed. Thus, intenig) exercise SE, perceived severity, barriers, perceived
difficulty, instrumental and affective attitudes were assessed, with a primary
interest in the relationships between dalk, SE and perceived severity.
Additionally, the relationship between peke and actual severity were
considered, and whether perceived or actual severity was more related to social
cognitive constructs, setllk content, andlinical indicatorsof PR. Theclinical
indicatorsof PR that were assessed include functional esei@apacity (6MWT),

and disease specific health status (SGRQ).
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Research Questions

All research questions pertain to relationships between variables at the
beginning of PR.

Primary Research Question.The purpose wa®tdetermine the degree of
relationshipbetween sociatognitive selftalk items (seHefficacy; perceived
severity; instrumental attitudes, affective attitudes, perceived difficulty, and
barriers) and corresponding soetaignitive items (seléfficacy: task, coping,
scheduling; perceived sawy; instrumental attitudes, affective attitudes,
perceived difficulty, and barriers).

Secondary Research Question I'he purpose wa®tdetermine the
degree of relationship faron-sociatcognitive sekltalk items(personal physical
evaluation, persong@ressure, persistence, and reassujaug sociakcognitive
constructs (seléfficacy: task, coping, scheduling; perceived severity;
instrumental attitudes, affective attitudes, perceived difficulty, and barriers).

Secondary Research Question Zhe purpse wasa determine the degree
of relationship for sociatognitive constructs (seé#fficacy: task, coping,
scheduling; perceived severity; instrumental attitudes, affective attitudes,
perceived difficulty, and barriers), and intentions to exercise iroahdf PR.
Secondary Research Question Jhe purpose wa®tdetermine the degree
of relationship for seltalk items (seHefficacy; perceived severity; instrumental
attitudes, affective attitudes, perceived difficulty, and barriers; personal physical
evaluation; personal pressure; persistence; and reassurance) aatk sglhction

(social assessment, selfiticism, selfreinforcement, selfnanagement).
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Secondary Research Question &he purpose wa®tdetermine the degree
of relationship for sociatognitive constructs (se#fficacy: task, coping,
scheduling; perceived severity; instrumental attitudes, affective attitudes,
perceived difficulty, and barriers) and s#dfk function (social assessment, self
criticism, selfreinforcement, selfnanagemet).

Secondary Research Question Fhe purpose wa®tdetermine the degree
of relationship for seltalk items (seHefficacy; perceived severity; instrumental
attitudes, affective attitudes, perceived difficulty, and barriers; personal physical
evaluatio; personal pressure; persistence; and reassurance) ahdiba
indicators(6MWT, SGRQ).

Secondary Research Question @he purpose wa®tdetermine the degree
of relationship for sociatognitive constructs (se#fficacy: task, coping,
scheduling; peceived severity; instrumental attitudes, affective attitudes,
perceived difficulty, and barriers) and Rical indicatord6MWT, SGRQ).

Secondary Research Question The purpose wa®tdetermine the degree
of relationship for seltalk function (socibassessment, setfiticism, self
reinforcement, selmanagement) and RéRnical indicatord6MWT, SGRQ)

Secondary Research Question §he purpose wa®tdetermine the degree
of relationship for perceived illness severity (perceived severity, and MRC
dyspnea scale) and actual illness severity measured by lung funsjiamometry

(FEV1 % predicted FEV1/FVC).
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Secondary Research Question 9he purpose wa®tdetermine the degree
of relationship for sociatognitive variables (all except perceived saygrMRC
dyspnea scale, and lung function (FE&lpredicted FEV1/FVC).

Secondary Research Question 10he purpose wa®tdetermine the degree
of relationship for seltalk items (seHefficacy; perceived severity; instrumental
attitudes, affective attides, perceived difficulty, and barriers; personal physical
evaluation; personal pressure; persistence; and reassurance), MRC dyspnea scale,
and lung function (FEV% predicted FEV1/FVC).

Secondary Research Question 1The purpose wa®tdetermine the dgee
of relationship between sethlk function, MRC dyspnea scale, and lung function
(FEV1 % predicted FEV1/FVC).

Secondary Research Question 1Zhe purpose wa®tdetermine the
relationships between perceived severity (MRC dyspnea scale, perceived
seveity), actual severity measured by lung function (FE4¢predicted
FEV1/FVC), and PRiIinical indicatord6MWT, SGRQ).

Method
Participant Recruitment
Participants were recruited from The Breathe Easy Program at the CFLH.
Respiratory disease diagnosis wasfirmed by a full pulmonary function test.
Patients were excluded if they had a recent respiratory exacerbation, had unstable
cardiac disease, interstitial lung disease, Talc Granulomatosis, or were unable to
follow instructions and answer questionnaidelie to language barriers or

cognitive deficitsas determined by the CFLH staff from clinical chart data or
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during interaction in the PR class@atients were included if they required
supplemental oxygen, were current smokers, hat@didities includng stable
chronic heart failure and stable coronary artery disease. Participants were
recruited in person during their first week of PR.

Measures

PRclinical indicatorghat are routinely collected by program staff at the
beginning and end of rehabilitai were used. One of tleénical indicatorss a
disease specific measure of health stéB@BRQ) and the other is a measure of
functional exercise capacity (6MW.TIn addition to these measures, participants
were asked to complete three brief questicesaTwo of the questionnaires were
selftalk questionnaires. One was a general measure eb#lefunction in adults,
and the other was a measure of exercedated seHtalk developed in the pilot
study. The final questionnaire was a composite measssessing sociabgnitive
constructs: attitudes, SE, perceived severity, perceived difficulty, and barriers. In
addition, demographic characteristics, and lung function was collected.

Demographics.Age, gendey selfreported smoking history in pack ysar
and marital status, was collected from the database at the CFLH.

The St. Georgeods Re $SERQJatengQuk, Questi onna
Baveystock, 1991 This instrument is a COPD specific assessment of health
status that consists of 50 items. The item®gganized into three content areas:
symptoms (frequency and severity of COPD symptoms), activities (activities
causing or are limited by breathlessness), and impacts (social functioning

impairment and psychological disturbances resulting from airwaysseisékhe
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impact of the disease on overall health status is gaged by calculating a Total
score. Scores are expressed as a percentage of overall impairment where 100
indicates the poorest possible health status and 0 indicates the best possible health
status This measure has been found to be a valid measure of health status in
patients with COPDP. W. Jones, Quirk, Baveystock, & Littlejohns, 129bhis
guestionnaire is available in Appendix

Functional Exercise Capacity.The 6MWT assessed functionaleggise
capacity. The mean distance (in metres) on thregaekd walks was taken. The
6MWT was conducted on a closedurse in the hallways of the CFLH. During
the 6MWT, patients were encouraged to walk at their own pace in order to control
breathlessnesThe 6 MWT i s a continuous measur e. Pa
between 300 and 400 metres iméhutes (Bentsen et al., 2010; Garrod et al.,
2008).In patients with respiratory disease, themixute walk distance has been
shown to correlate highly with ¢htwelveminute walk distance and the two
minute walk distancer & 0.96 and 0.89, respectivelButland, Pang, Gross,
Woodcock, & Geddes, 1982Walk test distance has also been shown to correlate
with lung function, health status, and maximal V@2own & Wise, 2007, and
be predictive of mortalityCote et al., 2008

Lung Function. Spirometrywas performed according to American
Thoracic Society Criteria (ATS, 2009)atafrom the spirometry tesisere
obtained from the database at the CFLH and is reported in abaotupercent
predictedvalues. Spirometry tests the ability of the lungs to move air in and out of

it and produces measurements of forced vital capacity (FVC), and forced
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expiratory volume in one second (FEV1), which was used to calculate the
FEV1/FVC ratio.
Medical Resarch Council (MRC) dyspnea scaleThis 5point scale
assesses the degree of breathlessness, from 1, (not troubled by breathlessness
except with strenuous exercise) to 5 (too breathless to leave the house or
breathless when dressing or undressing). Tlakss commonly used during the
clinical assessment of peopdnéhasnoeanh COPD ( O
found to be predictive of mortality in people with COPD (Nishimura et al., 2002).
The MRCwas collected from the database at the CFLH.
The SeltTalk Scale (STS; Brinthaupt, et al., 2009)Four selfregulatory
functions of seltalk, social assessment, se¢inforcement, sel€riticism, and
selfmanagement, were assessed by 4 items each (16 items total). Following the
prompt, Al tmadk parmyciepdntwhewere- asked to
point likert scale that they engaged in galk, from 1 (never) to 5 (very often).
The individual subscale scores were calculated by summing the four items
associated with each facet. An example dd &si a | assessment item wa

i magining how other people respond to thin

reinforcement item was, Al 6m proud of some
selffcriticism item was, Al shouw$tlgandave done
exampleofaselinanagement i tem was, Al o6m giving my
directions about what | Fferths guestionthike. or say. O

Exercise SelTalk Questionnaire. As developed in the pilot study,

sociatcognitive sdi-talk categories and 6 nesociatcognitive seltalk categories
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were assessed on a frequency, and a motivational interpretation scale. For the
frequency scale, participants were asked,
your sel f ab osike raage ef resporses Weare frBro (never) to 7
(very often). For the motivational interpretation scale, participants were asked,
ADoes this statement make you want to exer
responses were from 1 (much less) to 7 (mmaokhe), with 4 indicahg neither
more or less. The 8 sociebgnitive selftalk categories include, low SE, high SE,
low perceived difficulty, high perceived difficulty, high barriers, high perceived
severity, high instrumental attitudes, and high affecsttitudes. One item was
used to assess each category in order to minimize participant burden. The 6 non
sociatcognitive selitalk categories include negative personal physical evaluation,
positive personal physical evaluation, reassurance, high passiow
persistence, and high personal pressure. Multiple items assessed eaohialon
cognitive items and an overall category score was assessed by summing the item
scores and dividing by the number of itefiis questionnaire has been
presented in ppendix D.

Social Cognitive Construct QuestionnaireThe following introduction
was given: AThe foll owing questions ask ab
Exercise refers to at least 30 minutes of the things you do at the lung centre (e.g.,
walkonat r eadmi I I, ride a bi keGforursse t herabands
guestionnaire.

Self-Efficacy for Exercise.The assessment of SE for exercise was

adapted from the Multidimensional Sélfficacy for Exercise Scale
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(MSES;Rodgers, Wilson, Hall, Fraser, & May, 2008, which was
found to be both reliable and valid by the authors. Task, coping, and
scheduling SE for exercise were assessed by one item each (3 items total)
on a 100% confidence scale, where 0% indicates nicdemce and 100%
indicates absolute confidence. Participants were asked to indicate their
confidence for performing exercise tasks (e.g. confidence to perform all of
the required movements), coping with barriers exercise (e.g. confidence
for exercising whe you feel discomfort), and scheduling time to exercise
(e.g., confidence for arranging schedule to include regular exercise).
Perceived SeverityPerceived severity of COPD was assessed by
one item on a-point likert scale from 1 (strongly agree) tostrongly
di sagree). Tluegdseasem waesv,erfeMy A simil ar
scale was used in a study about exercise beliefs and coronary heart disease
(Mirotznik, Feldman, & Sta, 1995.
Attitudes for exercise.Attitudes for exercise was assessed on a 7
point likert scale from 1 (strongly agree) to 7 (strongly disagree). There
were 4 adjectives that measured instrumental attitudes (helpful, unhelpful,
beneficial, and harmfuBind 4 adjectives that measured affective attitudes
(enjoyable,urenj oyabl e, fun and boring) follow
exercising at | east 2 or 3 days at the
wasthe mean for each item, with negative items (unhelpéunful, un
enjoyable, and boring) being reversed scored. Strong internal consistency

has been found from similar scales investigating TPB constructs in
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exercise context&€onner, Sandberg, & Norman, 20Nbrman &
Conner, 20050

Perceived Difficulty. Perceived difficulty for exercise was
assessed by one item on-paint likert scale from 1 (strongly agree)7
(strongly disagree). ThtécasRkor@8dayswas, HAnOFor
a week is difficultd

Barriers for exercise.Barriers to exercise was assessed by a

single item on a-point likert scale from 1 (strongly agree) to 7 (strongly

disagree). e i tem was, AFor me, exercising at
not something | feel |ike doing. o
Procedures

All data were collected at the CFLH at Edmonton General Hospital. The
study was described to potential participants as a study interested in their
experience and thoughts about exerd’eential @rticipants were given an
information letter and fidd out the consent fornfi they agreed to participate in
the study(AppendixH). At the beginning of PRduring the first two weeks of
PR) participanteompleted all questionnaires and the 6MWT. The SGRQ,
demographic information, and the 6MWT are routinely collected by the program
staff as these measurements are used by the CFtlithiaal indicators and for
information purposes. Lung function tests &vebtained by medical records or
pre-program assessments.

Ethical considerations.The same ethical considerations were employed

as the pilot study.
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Analyses
The data were analysed by IBM SPSS Statistics 19.
Data Screening.Data was screened for scett@at fell outside the
possible range of responses by examining the range of scores, along with box
plots and histogram#ill scores fell within their expected measurement scales.
SampleDescription. Descriptive statistics were calculated for
demographi@nd lung function data at baseline including means and standard
deviations.
Research QuestionsPearson Product Moment Correlations were
conducted for all variables as stipulated by the research questions.
Assumptions.Normality, linearity, and homoscesl&ity assumptions
were assessed in continuous variables used in the correlation analyses by
examining histograms and scatterplots. Assumptions were not violated.
Power considerationsPower considerations were based on the primary
research question. FB0% power, assuming a moderate effect size and an alpha
of .05, 85 participants are requir@@ohen, 199 Assuming a large effect size

and an alpha of .05, 28 participants would be needed to achieve 80% power.
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Chapter 4: Results

Patients were recruited from The Centre for Lung Health between July and
September 201Dut of 116 potential participants, 83 agreed to participate (72%
recruitment rate). Four were removed from the analyses due to cognitive
impairment, and one @uo an English language barrés determined by program
staffsd6 examination of patient charts or
classesAnalyses are on 78 (37 female, 41 male) respiratory patients beginning
PR.
Participant Characteristics

The average age aifale patients was 71 years o= 9.70,min = 52
max = 95 years)and the average age of female patients was 68 yeaiShid (
9.42,min = 48, max = 88 years)here were 74 patients that were Caucasian, 1
North American Native, 1 gian and 2 unknown. Patients primary diagnosis was
predominantly COPD (n = 58, 74%), followed by pulmonary fibrosis (n = 7, 9%),
asthma (n = 4, 5%), interstitial lung disease (n = 2, 3%), and several other
diseases represented once, including, asbedtosis;hiectasis, lung cancer, and
pulmonary embolism. Patients smoked on averagg&pack years (min 8,
max = 115 pack years).
Missing Data

Less than 5% of data from the study variables were missing. Due to this
small amount, the missing data werplaeed by the mean of scores
correspondi ng denderdndhage (p ayedrs). This pracedurs i6

acceptable when less than 5% of total data is missing (Tabachnik & @),

b
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Study Measurements

Descriptive statistics for all study variaslare presented lggnder
Means and standard deviations for clinicalicatorsand variables, including the
SGRQ, functional exercise capacity, lung function, and the MRC dyspnea scale
are presented in Table The SGRQ and MRC dyspnea scdiresn patiats in
this samplare similar tahe average aEOPDpatients scores in a recent review
conducted, although their functional exercise capacity on average is greater than
the COPD patients in the review (Lacasse et al., 200&ans and standard
deviationsfor selftalk questionnaires are presented in Table 2. Means and

standard deviations for sociebgnitive variables are presented in Table 3.
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Table 1

Means and standard deviations for clinicatlicatorsand variables bygender

Female Male
M SD M SD

SGRQ, %

Symptoms 54.44 22.85 54.53 20.22

Activity 65.83 18.12 66.23 20.91

Impacts 29.51 16.05 33.67 19.38

Total Score 44.74 15.06 47.07 17.47
6MWT, m 43784 96.41 346.38 11842
Lung Function

FEV1, L 1.23 0.63 1.89 0.67

FEV1, % predicted 63.25 26.72 59.66 20.03

FEV1/FVC ratio 0.55 0.17 0.56 0.17
MRC Dyspnea Scale 2.89 0.96 2.98 0.91
NoteSGRQ = St. Georgeds Respi rnanuter

walk test, FEV1 = forced expiratory volume in 1 second, FVC = forced vit
capacity, MRC = Medical Research Coundl= mean SD= standard
deviation, m = metig L = litres.
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Table 2
Means and standard deviations for slik variables bygender
Female Male
M SD M SD

Selftalk function (STS), (5B)
Self-criticism 2.93 0.81 291 0.96
Selfreinforcement 3.36 0.86 3.31 0.84
Selfmanagement 3.23 0.82 3.20 0.84
Social assessment 2.78 0.84 2.86 0.95

Socialcognitive selftalk, (1-7)
High SE STF 4.59 1.76 4.46 1.60
High SE STMI 5.30 1.10 4.80 1.08
Low SE STF 2.95 1.37 3.34 1.54
Low SE STMI 4.68 1.23 4.39 1.24
High PD STF 3.46 1.57 3.41 1.80
High PD STMI 4.73 1.45 4.65 1.06
Low PD STF 3.41 1.67 3.37 1.62
Low PD STMI 4.76 1.16 4.59 1.05
High PS STF 4.32 1.44 4.98 1.64
High PS STMI 4.65 1.27 4.88 1.31
High IA STF 5.03 1.26 5.05 1.30
High IA STMI 5.24 0.98 5.27 0.95
High AA STF 4.27 1.81 4.12 1.90
High AA STMI 5.03 1.19 4.73 0.98
High Barrier STF 4.03 1.36 4.20 1.45
High Barrier STMI 4.43 0.9 4.29 1.21

Non-sociatcognitive selftalk, (1-7)
Negative PPE STF 4.35 1.36 5.01 1.52
Negative PPE STMI 4.91 1.12 5.09 1.01
Positive PPE STF 3.54 1.59 3.41 1.34
Positive PPE STMI 4.76 1.36 4.78 1.11
Reassurance STF 4.56 1.23 4.59 1.15
Reassurance STMI 5.04 0.95 4,93 0.90
High Persistence STF 4.15 1.12 4.53 1.17
High Persistence STMI 4.84 0.93 4.96 0.89
Low Persistence STF 2.30 1.37 2.34 1.32
Low Persistence STMI 4.43 141 4,71 1.27
High PP STF 4.64 1.04 4.91 1.33
High PP STMI 4.88 0.94 5.06 0.86

Note.SE = selfefficacy, PD = perceived difficulty, PS = perceived severity,
= instrumental attitudes, AA = affective attitudes, PPE = personal physical

evaluation, PP personal pressure, STF = stfk frequency, STMI = selfalk

motivational interpretatioryl = mean SD = standard deviation.
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Means and standard deviations for soeialgnitive constructs byender

74

Female Male
M D M SD

Intentions inPR, (1-5) 4.16 0.83 4.05 0.87
Intentions oHPR, (1-5) 4.08 1.09 3.76 1.32
Self-efficacy, (0-100)

Task 85.06 13.31 76.10 24.35

Coping 69.64 26.19 72.03 24.69

Scheduling 67.95 22.23 6653 26.58
Perceived severity1-7) 4.18 1.76 4.90 2.04
Perceived difficulty (1-7) 2.62 1.67 3.71 2.07
Barriers (1-7) 3.05 1.76 3.27 1.90
Instrumental attitudg(1-7) 6.24 0.79 6.04 1.29
Affective attitude (1-7) 5.64 1.10 4.73 1.70

Note.PR = pulmonary rehabilitatiof) = mean SD= standard deviation.
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Gender Comparisons

OneWay ANOVAs comparedenderon demographic characteristics.
There was a statistically significant difference betwgemderson smoking
history in pack years;(1, 67) = 5.81p = .02, with male participant®$/ears= 46)
smoking longer than female participarit,as= 33). Male and female
participants did not differ by ethnic origin, primary diagnosis, orpgles b et we en
.17and .86.

OneWay ANOVAs comparedendersn clinicalindicators There were
statistically significant differences between male and female participants on
FEV1,F(1, 74) 16.21p = .000, and the 6MWTR(1, 76) = 13.81p = .000. Male
participants had gréar FEV1 (Mies = 1.89) compared to female participants
(Miires = 1.29). Female participants walked further on the 6MW M= 438)
compared to male participants (Mes= 346). Male and female participants did
not differ on the SGRQ subscalesatat scorepd0 s b et we e nFEV1I2Z8 and
predictedp = .51,FEV1/FVC,p=.70, or MRC dyspnea scale; .68.

OneWay ANOVAs compared male and female participants ortakdf
function and found that trgenderglid not differ on any of the setalk function
variables, seltriticism, seltreinforcement, selmanagement, or social
assessmempd s bet ween .20 and . 94.

OneWay ANOVAs compared male and female participants on social
cognitive selftalk variables. There was a statistically significaffiedence
between thgenderon the high SE motivational interpretation selk item,

F(1, 76) = 3.98p = .05, with female participants rating this item highdr<
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5.30) than male participantsl(= 4.80). There were no differences between
genderon any of the other variables, high SE stk frequency, low SE self
talk frequency or motivational interpretation, high/low perceived difficulty self
talk frequency or motivational interpretation, high perceived severitytedklf
frequency or motivationahterpretation, high instrumental attitudes galk
frequency or motivational interpretation, high affective attitudestatdf
frequency or motivational interpretation, high barrier-sali frequency or
motivational interpretatiomb s bet wid®nh . 19 a

OneWay ANOVAs compared male and female participants or non
sociatcognitive seHtalk items. There was a statistically significant difference
betweergenderon the frequency of negative personal physical evaluation self
talk, F(1, 76) = 4.06p = .05, with male participantdA = 5.01) having more
frequent negative personal physical evaluationts¢ifthan female participants
(M = 4.35). All other comparisons lgendemwvere nonrsignificant including
negative personal physical evaluation-salk motivational interpretation,
positive physical evaluation seHlk frequency and motivational interpretation,
reassurance sefalk frequency and motivational interpretation, high/low
persistence setalk frequency and motivational interpretation, &mgh personal
pressureselff al k frequency and motivational i nter
94.

OneWay ANOVAs compared thgendern socialcognitive constructs.
Male and female participants had different task SE for exefefse/6) = 3.95p

= .05, and perceived difficulty for exercib¢l, 76) = 6.43, p = .013. Female
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participants M = 85.06) had higher task SE than male participams=(76.10).
Female participantsV = 2.62) perceived exercise to be less difficult than male
participants M = 3.71). There were no other statistically significant differences
betweergenderon any of the other soctabgnitive variables, coping and
scheduling SE for exercise, perceived severity, perceived barriers, instrumental
attitudes, or affective attitudggp s bet ween .11 and . 80.

There were differences betwegenderson functional exercise capacity,
some seltalk items, and some sociabgnitive items. It was of interest as to
whether the relationships between the variables differegehgleras well.
Therefore, for the main analyses, correlations between variables were conducted
both withgenderseparated and combined.
Research Questions

Primary Research Question.The purpose wa®tdetermine the degree of
relationship for sociatognitive selftalk items (high seHefficacy, low sel
efficacy, high perceived difficulty, low perceived difficulty, high perceived
severity, high barriers, high instrumental attitudes, and high affective attitudes)
and corresponding sociabgnitive items (seléfficacy: task coping, scheduling;
perceived difficulty, perceived severity, barriers, instrumental attitudes, and
affective attitudes).

In total there are 8 soctabgnitive selitalk items: high selefficacy (SE),
low SE, high perceived difficulty (PD), low PD, higlerceived severity (PS),
high barrier, high instrumental attitude (I1A), high affective attitude (AA). Pearson

product moment correlation coefficients were conducted betweetakelf
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variables and their corresponding so@agnitive seltalk counterpag, along

with intentions to exercise in and out of PR. Separate tables were constructed for
each sociatognitive selftalk variable set, and the corresponding secgnitive
variable(s). SE correlations are presented in Table 4, PD presented in TR®le 5,

in Table 6, barrier in Table 7, IA in Table 8, and AA in Table 9.
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Bivariate correlations for intention, multidimensional selffficacy and high and low sedfficacy seltalk items collapsed across and
separated bgender

79

Intention Intention Task SE Coping SE Scheduling High SE High SE Low SE Low SE
in-PR outPR SE STF STMI STF STMI

Intention in 200 22 .06 14 17 12 .08 -.02

PR T

Intention out .13/ 31 .24* 21 .03 31% -.07 21

PR .23 T

Task SE .09/ 14/ AB** A5* .06 15 =218 17
27 .36* T

Coping SE .10/ 13/ 56*+/ A48** .05 13 -.01 .06
.03 .35* A48** T

Scheduling .27/ .36%/ .35%/ .66**/ 16 31** -.26* 22

SE .04 12 51 .35* T

High SE STF  .32Y .09/ -.09/ .24/ .30/ 57* -.03 A9
.04 -.03 14 -.15 .05 1

High SE .10/ .35%/ -12/ A7/ .34%/ B7* -.05 A3*

STM™I 12 .25 .23 12 28 A8** T

Low SE STF .06/ -.15/ -11/ .02/ .06/ .01/ -.03/ 37
12 .01 -.23 -.04 - 4T -.07 -.02 T

Low SE -.14/ 19/ -7/ -17/ .09/ A1/ A6*] - A4

STMI .08 21 32* 29" 32* 26 .38* -29° 1

Note.Bivariate correlations for all participe(n = 78) are presented above the diagonal, and bivariate correlations for female/male
participants (n = 37/41) are presented below the diagonal. PR = pulmonary rehabilitation, Sgfficaelf, STF = seltalk frequency,

STMI = selftalk motivationalinterpretation’p < .10, * < .05, ** p < .01,bold = correlations are statistically differept< .05.
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Table 5

Bivariate @rrelations for intention, perceived difficulty and high and low perceived difficultyadklitems
collapsed across and garated bygender

Intention  Intention PD High PD High PD Low PD Low PD
in-PR OUtPR STF STMI STF STMI

Intention inPR T 200 .08 20" .00 -.05 .09

Intention outPR .14/ T -.04 -.07 .18 A2 19
23

PD .01/ -.07/ 1 .36** -12 -.29* -.22%
18 .05

High PD STF .05/ =17/ A1/ T -.16 -.14 -.08
31* -.01 37*

High PD STMI  -.10/ .22/ -.23/ -.05/ T A7 A45**
.08 14 -.02 -.25

Low PD STF .09/ .33*/ -.36*/ -.02/ .07/ T A2**
-17 05 -.25 -.24 26"

Low PD STMI .19/ .15/ -.13/ .00/ A5 A9*] T
-.01 21 -.2¢ -.16 A45** .34*

Note.Bivariate correlations for all participants (n = 78) are presented above the diagonal, and bivariate
correlations for female/male participants (n = 37/41) aesgnted below the diagonal. PR = pulmonary
rehabilitation, PD = perceived difficulty, STF = stdik frequency, STMI = selfalk motivational interpretation
"< .10, < .05, ** p< .01,bold = correlations are statistically differept< .05.



Table 6

Bivariate correlations for intention, perceived severity, and high perceived severiakel
items collapsed across and separatedjbgder

Intention i Intention PS High PS High PS
PR out-PR STF STMI

Intention inPR 1 20" .01 .08 -.18

Intention otPR .14/ T -.14 -.07 .09
.23

PS -.10/ -.14/ T -.03 .01
12 -.10

High PS STF 21/ .02/ -.19/ T -.06
.00 -.08 .01

High PS STMI  -.13/ .38*/ .02/ -.13/ T
-.22 -.09 -.03 -.05

Note.Bivariate correlations for all participants (n = 78) are presented above the diagor
and bivariate correlations for female/male participants (n = 37/41) are presented belo
diagonal. PR = pulmonary rehabilitation, PS = perceived severity, STHtakkelf
frequency, STMI = selfalk motivational interpretation p= < .05,bold = correlations are
statistically differentp < .05.
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Table 7
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Bivariate correlations for intention, barriers and high barrier sédflk items collapsed across

and separated bgerder

Intention i Intention

High barrier High barrier

PR outPR STF STMI

Intention inPR 1 20" 14 .00

Intention outPR .14/ T -17 -.06
.23

Barriers -.14/ -.15/ A46** -.14
-.01 -.22

High barrier STF .29 -.08/ T -.14
.03 -.22

High barrier STMI .01/ .02/ -.30% 1
-.01 -.13 -.03

Note.Bivariate correlations for all participants (n = 78) are presented above the diagona
bivariate correlations for female/male pagants (n = 37/41) are presented below the
diagonal. PR = pulmonary rehabilitation, STF =-¢alk frequency, STMI = selfalk

motivational interpretatiorip < .10, ** p < .01.



Table 8

Bivariate correlations for intentions, instrumental attitudesdahigh instrumental attitudes
selftalk items collapsed across and separatedéyder

Intention i Intention A High 1A High IA
PR OoutPR STF STMI

Intention inPR T 20" -.01 15 .00

Intention owtPR .14/ 1 -.02 .08 22
.23

IA -.34%/ -.24/ 1 15 18
.16 .06

High IA STF .26/ .08/ 13/ T A49**
.06 .08 .18

High IA STMI .05/ .14/ A2*%/ .38%/ 1
-.05 .29 06 .60**

Note.Bivariate correlations for all participants (n = 78) are presented above the diagor
and bivariate correlations for female/male participants (n = 37/41) are presented belo
diagonal. PR = pulmonary rehabilitation, 1A = instrumental attitudes, STF-tadielf
frequency, STMI = selfalk motivational interpretationp < .10, *p < .05, ** p < .01,bold

= correlations are statistically differept< .05.
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Table 9

Bivariate correlations for intention, affective attitudes and high affective attitudesadle!f
items collapsed across and separatedjbgder

Intention i Intention AA High AA High AA
PR OoutPR STF STMI

Intention inPR 1 20" -.02 .06 .06

Intention owtPR .14/ T 19 -.12 17
.23

AA -.09/ 307 T .09 15
-.01 .10

High AA STF .25/ -.10/ .10/ 1 A4**
-.10 -.15 .07

High AA STMI 14/ .19/ .36*/ ST/ 1
-.04 A2 -.05 32*

Note.Bivariate correlations for all participants (n = 78) are presented above the diagoi
and bivariate correlations for fede/male participants (n = 37/41) are presented below t
diagonal. PR = pulmonary rehabilitation, AA = affective attitudes, STF =ta&lf
frequency, STMI = selfalk motivational interpretationp < .10, *p < .05, ** p < .01,bold

= correlations are atistically differentp < .05.
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Secondary Research Question The purpose wa®tdetermine the
degree of relationship for nesociatcognitive selftalk items to negative personal
physical evaluation, positive personal physical evaluation, reassuhagice
persistence, low persistence, and high personal pressure, anecegoiéive
constructs (intentions in and out of PR, sdffcacy: task, coping, scheduling;
perceived difficulty, barriers, perceived severity; instrumental attitudes, and
affective attitudes).

There are six nosociatcognitive selftalk categories: negative personal
physical evaluation (PPE), positive PPE, reassurance, high persistence, low
persistence, high personal pressure (PP). Pearson product moment correlation
coefficients vere conducted between sadfk variables and all of the social
cognitive constructs, including intentions to exercise in and out of PR, and are
displayed collapsed acrogenderin Table 10, and separated ¢pggnderin Table
11. Interfactor correlationsdr the norsociatcognitive seHltalk categories are

displayed collapsed and separatedybgderin Table 12.



Table 10

Bivariate correlations for sociakognitive constructs and nesociatcognitive seltalk items collapsed acroggender
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Intention Intention Task SE Coping  Schedulin PD Barriers PS IA AA

sin-PR s outPR SE g SE
Negative PPE STF  .23* -.04 -17 -.02 218 .36** 24% 15 =200 -37*
Negative PPE 17 14 .03 .03 24% -.10 -19 16 .04 17
Positive PPE STF .11 19 27 11 26* _49%  .48™  -18 02 19
Positive PPE STMI .05 210 11 11 .34x* -200 -228 13 .00 15
Reassurance STF  .20° .10 .04 14 19 -.01 -.05 .05 -15 .00
Reassurance STMI .16 200 14 .09 36* =218 =218 .10 .01 23*
High persistence 27* -.03 -.10 .02 .03 .10 .06 .06 -.30** -.18
ﬁrg% persistence .05 .09 -.06 -.01 20 -.16 -.16 22 -.03 A9
Low persistence .04 _25 11 _08 24 26% 27 05 37 27
Low persistence .11 12 .00 08 13 .24+ .25 04 04 36%*
High PP STF 30% .02 02 06 10 01 03 07 .18 -16
High PP STMI .07 .06 -.03 .03 325 -.24% -21 .10 .04 16

Note.PR = pulmonary rehabilitation, SE = selffficacy, PD = perceivedifficulty, PS = perceived severity, IA = instrumental attitudes, A
= affective attitudes, STF = saHlk frequency, STMI = selfalk motivational interpretation, PPE = personal physical evaluation, PP =
personal pressurép < .10, % < .05, * p< .01



Table 11

Bivariate correlations for sociakognitive constructs and nesocialcognitive selftalk items separated lyender(F/M)
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Intention Intention Task SE Coping Scheduli PD Barriers PS IA AA
in-PR outPR SE ng SE
Negative PPE 307 -.06/ -.09/ .14/ 13/ .34 .15/ .04/ -.04/ -.40%/
STF 21 .02 -14 -.18 - 43 31* 29 17 -.26" -.30°
Negative PPE .24/ 327 -.12/ -.03/ .22/ -.30% -.27/ 13/ -.04/ -.40%/
STMI 12 .03 15 .09 .26 .01 -14 17 -.26" -.30°
Positive PPESTF .27/ 12/ -.10/ .00/ -.10/ SABX A9/ -12/ -.04/ -.40%/
-.06 24 51** 23 50%* - 55%* - 48** -.18 .05 -.30°
Positive PPE .09/ 37/ .00/ .05/ .34% -.22/ -.33% .25/ .15/ A46%/
STMI .01 .08 19 .18 .35% -.20 -.10 .01 -.10 -.05
Reassurance STF .40%/ -.06/ -.18/ .16/ .20/ .04/ -.07/ .00/ -.10/ .05/
.03 23 .16 11 .18 -.05 -.04 .09 -.20 -.02
Reassurance A7/ 21/ -.13/ .08/ 271 -.25/ -.19/ A3/ A7/ A42%/
STMI 13 17 27 .10 A3r* -.16 -22 .10 -.08 .10
High persistence .46**/ -.08/ -.40%/ .14/ .23/ .14/ .05/ .08/ -.33%/ -.12/
STF 14 .04 .08 -.10 -.10 .01 .05 -.01 -.28" -.15
High persistence .14/ 13/ -.34%/ -.14/ 17/ -.23/ -.14/ .21/ .04/ .33%/
STMI -.03 .08 .10 12 .23 -.16 -.19 .20 -.06 16
Low persistence -.04/ -.39/ -.23/ -.04/ -.10/ 37 21/ .22/ - 44%+] -.36%/
STF 12 -14 -.06 -11 -.36* 19 31* -.10 -.35* -.25
Low persistence .18/ A2/ -.18/ -.24/ .10/ - 47 -.34%/ -.16/ -.04/ .35%/
STMI .06 15 14 28 17 -13 -.20 .18 A1 AG**
High PP STF A1% -.01/ -.28Y 12/ 17/ .20/ .10/ .05/ -.01/ -.17/
.25 .06 17 .01 .06 -14 -.03 .05 -.24 -11
High PP STMI 14/ 22/ -.25/ -.12/ .19/ -.30% -.21/ .07/ .23/ 317
.00 -.05 12 .18 A4+ -.28" -22 .10 -.05 14

Note.PR = pulmonary rehabilitation, SE = selfficacy, PD = perceived difficulty, PS = perceived severity, IA = instrumental attitudes,
= affective attitudes, STF = saHlk frequency, STMI = selfalk motivational interpretation, PPE = personal physical evaluation, PP =

personal pressurép < .10, P < .05, ** p < .01,bold = correlations are statistically differept< .05.



Table 12

Bivariate correlations for norsociatcognitive seltalk items collapsed across and separatedéyder
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Negative Negative Positive  Positive  Reassur. Reassur. High High Low Low High PP High PP
PPE STF PPE PPE PPE STF STMI persist. persist. persist. persist. STF STMI
STF STMI STF STMI

Negative PPE STF 1 .33* =37 .00 37 17 .50%* 19 .28* .03 AT .19

Negative PPE 271 1 .02 53** A4 75%* A1 78%* -.30%* .52%* A49** .82**
.37*

Positive PPE -.14/ .19/ T .30** .30** 214 12 .06 -11 .05 .10 12
- 59** -17

Positive PPE .04/ .63*/ .36%/ 1 31 1 .23* .65%* -.33* 31% 31 .66**
-.04 ALx* .21

Reassur. STF .50%/ 374 40%/ 297 T 59** 73 A5%* .04 23 T4x A42%*
27 52w 18 34*

Reassur. STMI 28" .84/ .25/ .64**/ 57** T A4rx .81 -.27* 50** 54x* .80**
a2 .68** .16 1% .62%*

High persist. STF A4/ .35% .32 .21/ .82/ A4xx] T 48** .29** 31 .81** .39**
B2xx A5** -.06 27 .66 AB**

High pesist. STMI .18/ 9%/ .10/ .60%*/ .34% .82*+/ A3*/ 1 -.19 57 .53** .88**
.18 NG .01 T2%* ST .82** 52%*

Low persist. STF .23/ -.36%/ -.15/ - 47 -.04/ -.37% .14/ -.22/ T -228 .14 -.30**
.32* -.24 .07 -.17 A1 -.18 43** -.16

Low persist. STMI .08/ .56*/ 71 .23/ .19/ A8/ .26/ 51%/ =27/ 1 .24* .60**
-.06 AB** -.07 A2+ 28 55** .32* .64+ -.18

High PP STF .55%/ .50%/ .14/ 287 67/ .53*/ 7 .50%/ -.01/ .19/ T .56**
A1 A48** .09 .35% .82%* .58** .83** .55%* .25 27

High PP STMI .28 91/ A2/ .58**/ 31 .81%/ 37% .86**/ -.34% .66**/ .59%/ 1
.08 T3 A3 5% 54** .82** .39* .90** =27 53** 54**

Note. Bivariate correlations for all participants (n = 78) are presented above the diagonal, and bivariate correlations forfepatétipants (n = 37/41) are presented belc
the diagonal. STF = selalk frequency, STMI = selfalk motivational interpetation, PPE = personal physical evaluation, Reassur. = reassurance, persist. = persistence.

personal pressurép < .10, *p < .05, ** p < .01,bold = correlations are statistically differept< .05.
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Secondary Research Question Zhe purpose wa® determine the
degree of relationship for sociabgnitive constructs (intentions in and out of PR,
self-efficacy: task, coping, scheduling; perceived severity; instrumental attitudes,
affective attitudes, perceived difficulty, and barriers), and irtestto exercise in
and out of PR.

Table 13 displays the correlations for so@agnitive constructs and

intentions to exercise collapsed across and separatgehlblgr



Table 13

Bivariate correlations sociakcognitive constructs displayed collapsed asrand separated lgender

Intention Intention Task SE Coping Scheduli PD Barriers PS 1A AA
in-PR OutPR SE ng SE

Intention in T 200 22 .06 14 .08 -.07 .01 -.01 -.02

PR

Intention 14/ T 31 24* 21 -.04 -.20° -14 -.02 198

OutPR 23

Task SE .09/ 14/ T AB** A5** -.26* -.30%* -13 .03 19
27 36*

Coping SE .10/ 13/ 56*/ T AB** .00 -.04 .05 -.06 .01
.03 .35* A8

Scheduling .27/ .36/ .35%/ B6**/ T =218 =218 -.06 .10 22

SE .04 12 51x* R

PD .01/ -.07/ -.06/ 20/ .06/ T B2%* 21 -12 - 37
18 .05 -2 18 _37*

Barriers -.14/ -.15/ -.20/ 19/ 10/ B1%¥/ T 17 -.26* AT
-.01 -.22 -.35* -.25 - 43 .64**

PS -.09 -.14/ -.06/ .08/ 22/ 21/ 287 1 16 .08
12 -.10 -11 .00 _24 14 .08

IA -.34%  -.24] A1/ -.19/ -35%  -12/ -.06/ .05/ 4 40%*
16 .06 -.03 .02 30 -.09 -.36* 25

AA -.09/ 307 .03/ -.14/ .08/ -.52%%/ 57 -.03/ 21/ 1
-.01 .10 17 13 30 -21 - 44% 24 A6**

Note.Bivariate correlations for all participants (n = 78) are presented above the diagonal, and bivariate correlations foafemale/
participants (n = 37/41) are presented below the didgBRa= pulmonary rehabilitation, SE = sefficacy, PD = perceived difficulty, P¢
= perceived severity, |A = instrumental attitudes, AA = affective attitulpes,10, *p < .05, ** p < .01,bold = correlations are
statistically differentp < .05.
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Secondary Research Question 3he purpose wa®tdetermine the
degree of relationship for selkilk items (high selefficacy, low selefficacy,
high perceived difficulty, low perceived difficulty, high perceived severity, high
barrier, high instrumentalttitudes, high affective attitudes, negative personal
physical evaluation, positive personal physical evaluation, reassurance, high
persistence, low persistence, and high personal pressure) atadksklhction
(self-criticism, selfreinforcement, sellnanagement, and social assessment).

Summary of correlations for the soe@ignitive seltalk items and self
talk function categories are displayed collapsed across and separgtattieyn
Table 14. Correlations for nesocialcognitive sehtalk items and seltalk
function are displayed collapsed across and separatgeiolerin Table 15.

Inter-factor correlations for sethlk function are displayed in Table 16.



Table 14

Bivariate correlations for sociatognitive seltalk items and seffalk furctions collapsed across and separatedybpder
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Selfcriticism ST

Selfreinforcement ST

Selfmanagement ST

Social assessment ST

Al F/ Al F/ Al F/ Al F/
ptps M ptps M ptps M ptps M
High SE STF 11 37%/ .23* .35%/ 200 29 31 .39/
-12 .10 12 .25
High SE STMI 200 .38%/ .22% 32y .15 .07/ .09 .18/
.07 .09 .22 .04
Low SE STF .23* .39%/ .00 .14/ .18 314 .10 .28Y
12 -.07 .10 -.04
Low SE STMI -14 -.15/ 11 .09/ -.16 -.19/ -.04 -.09/
-13 .10 -14 .01
High PD STF .25% AT 13 .38%/ .30% 534/ 27* A3
.10 -.07 .13 .16
High PD STMI -.09 -.15/ .10 .02/ .05 -.08/ -.01 =11/
-.04 17 .16 .09
Low PD STF -.06 11/ 11 .20/ -14 .03/ .08 .12/
-.19 .03 =29 .06
Low PD STMI 13 .22/ .26% .19/ -.04 .06/ .06 .15/
.05 300 -13 -.02
High PS STF .26* 5435 -.07 .19/ 22 A6/ .25* A2%%]
.08 -22 .05 12
High PS STMI -11 =17/ A9 .03/ -.01 =12/ A1 -.05/
-.06 .37* .09 22
High Barrier STF .26* .28 .00 .16/ .33 .37% 26* 31
.26 -12 .30 .22
High Barrier STMI -.18 -.08/ 214 .22/ -.03 .09/ 11 .10/
=24 .19 11 12
High IA STF 11 .03/ .02 =17/ 13 .02/ .09 -.03/
17 .18 22 .18
High IA STMI .29% .25/ 200 .00/ .16 .02/ 13 .19/
.31* A40** 29 .07
High AA STF .08 .01/ .10 .16/ 12 .22/ 19 .14/
13 .04 .04 .23
High AA STMI .01 .03/ .18 .14/ -.01 .00/ .08 .08/
-.01 .18 -.02 .10

Note.F = female participants, M = male participants, ST =tdl, STF = seltalk frequency, STMI = selfalk motivational interpretation, SE = self
efficacy, PD = perceived severity, PS = perceived severity, IA = instrumental attitudes, AA = afégtitiides, ptp = participanti < .10, *p < .05, *p

<.01,bold = correlations are statistically differept< .05.



Table 15

Bivariate correlations for norsocialcognitive seltalk items and selfalk functions collapsed across and separdigd
gender

Self-criticism ST Selfreinforcement Selfmanagement Social assessment
ST ST ST
All F/ All F/ All F/ All F/
ptps M Ptps M ptps M ptps M
Negative PPE STF 31 A40%/ .30 .15/ .35** A4**] .26* A1
26 .00 30 14
Negative PPE STMI  -.01 -.03/ .10 -.01/ .05 -.05/ .08 -.06/
.01 .24 14 19
Positive PPE STF .09 13/ .25* .34*/ .03 .05/ .09 .16/
.06 14 .00 .03
Positive PPE STMI 19 .18/ .16 .25/ .01 -.04/ A3 A7/
21 .06 .06 10
Reassurance STF .29% 50%*/ .26* A48**/ .39%* 53*/ 31x* A9**]
A1 .05 27 15
Reassurance STMI .07 .14/ .18 .19/ .09 .04/ .09 .02/
.01 .16 A2 16
High persistence STF .29** A1%/ .30** .62%*/ AQ** 58**/ AT 53**/
22 .07 27 A2%
High persistence .05 .01/ .18 .15/ .05 .05/ A1 -.01/
STMI .09 24 .06 .20
Low persistence STF .14 .19/ .06 .20/ 17 .307 21 15/
.10 -.07 .05 .26
Low persistace STMI -.19" -.287 .06 .10/ -.05 .00/ .02 -.09/
-11 .05 -.10 A1
High PP STF .28* 297 .20 A42%%] A4+ 55%%/ A40% 0%/
28" .07 37* 33*
High PP STMI .03 -.08/ A7 .07/ .05 .02/ .07 .02/
A2 31 .08 A1

Note.F = female participants, M = male participants, ST =ik, STF = seltalk frequency, STMI = selfalk motivational
interpretation, PPE = personal physical evaluation, PP = personal pressure, ptp = parfisipah€s,p < .05, **p < .01,
bold = correlations are statistically differept< .05.



Table 16

Bivariate correlations for seltalk functions collapsed across and separateddryder

Self-criticism ST  Self-reinforcement Selfmanagement Social assessmen

ST ST ST
Self-criticism ST T 34** .64** 57
Self-reinforcement .46**/ T 52** AT
ST .26
Selfmanagement .56**/ .60**/ T 2%
ST 71 A46**
Social assessmen .67**/ .63**/ 81%/ T
ST 50** .36* .65**

Note.Bivariate correlations for all participants £n78) are presented above the diagonal, and bivar
correlations for female/male participants (n = 37/41) are presented below the diagonal. Sdlk, sel
*p<.05, *p<.01.
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Secondary Research Question Zhe purpose wa®tdetermine the
degree ofelationship for sociatognitive constructs (intentions in and out of PR,
selt-efficacy: task, coping, scheduling; perceived difficulty, barriers, perceived
severity, instrumental attitudes, and affective attitudes) andadetfunction
(social assessmerseltcriticism, selfreinforcement, selfnanagement).

Summary of the correlations for soe@ignitive constructs and seHlk

function are displayed collapsed across and separatgenolerin Table 17.



Table 17

Bivariate correlations for sociakognitive constructs and sethlk functions displayed collapsed across and

separated bgender

Self-criticism ST

Self

Selfmanagemen

Social assessmer

reinforcement ST ST ST
Al F/ All F/ All F/ All F/
ptps M Ptps M ptps M ptps M
Intentions iRPR .07 11/ .01 .15/ 210 37%/ .07 .28Y
.04 -.14 .06 -.09
Intentions ouPR -.06 -.06/ -.04 -.05/ -.06 -.15/ -.15 -.04/
-.07 -.07 .01 =21
Task SE .10 12/ -.02 -.18/ .07 .04/ 15 .16/
.10 -.01 .08 .18
Coping SE 22% .39%/ 16 317 14 327 .09 A5+
.09 .04 -.02 =22
Scheduling SE .00 .26/ .26* .33%/ .05 .26/ 12 .38%/
-.16 21 -.10 -.06
PD 13 .33%/ -.08 .15/ .05 17/ .09 .25/
.01 -.19 -.02 -.04
Barriers .04 .00/ -.13 .07/ .06 .06/ .10 A1/
.07 -29° .06 .09
PS .05 -.05/ .07 .09/ .10 -.10/ .04 -.04/
11 11 .26 .08
1A -.14 -.09/ -.04 - A5%/ -.19 -41%/ -24% .23/
-.17 16 -.08 -.25
AA -11 -.08/ .06 -.05/ -24% .31 -.16 =32y
-.14 .05 .24 -.08

Note.F = female participants, M = male participants, ST =tsdk, PR = pulmonary rehabilitation, PR =
pulmonary rehabilitation, SE = seadfficacy, PD = perceived difficulty, PS = perceived severity, IA = instrumen
attitudes, AA = affective attitudes, ptp = participaiis; .10,*p < .05, **p < .01,bold = correlations are statisticall
different,p < .05.
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Secondary Research Question Fhe purpose wa®tdetermine the
degree of relationship for selilk items figh selfefficacy, low selefficacy,
high perceived difficulty, low perceived difficulty, high perceived severity, high
barrier, high instrumental attitudes, and high affective attitudes; negative personal
physical evaluation, positive personal physeadluation, reassurance, high
persistence, low persistence, and high personal pressure) atidiPat
indicators(6MWT, SGRQ).

Correlations for sociatognitive selftalk items and PRlinical indicators
are displayed collapsed across and separatgéralerin Table 18. Correlations
for nonsocial cognitive seltalk items and PRlinical indicatorsare displayed

collapsed across and separatedjéyderin Table 19
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Table 18
Bivariate correlations for sociacognitive seltalk items and PRlinical indicatorscollapsed across and separateddgnder
SGRQ
6MWT (m) Symptoms Activity Impacts Total
All F/ All F/ All F/ All F/ All ptps F/
ptps M ptps M Ptps M ptps M M
High SE STF .06 13/ 23 .20/ -.03 -.01/ 10 A2/ .10 11/
-.03 27 -.05 10 .09
High SE STMI .06 -.05/ 14 A1/ 13 12/ A1 .07/ .14 11/
-.01 A7 .15 19 .20
Low SE STF -15 -.14/ A1 .10/ .26% .14/ .25*% .23/ .25* .19/
-.19 13 .35* 24 29
Low SE STMI .00 297 .03 -.12/ -.05 .04/ -.01 -7/ .00 -.07/
A2 .16 -.10 A2 .07
High PD STF -.16 32 .06 .05/ 27* .20/ 27* .36*% .26* .26/
-.09 .07 .32* .23 .26
High PD STMI .00 -.10/ -11 -7/ -.10 -.14/ -.05 -29% -.09 -.25/
.05 -.05 -.07 14 .05
Low PD STF 31 .15/ -.13 -.03/ =320 .26/ -.26* -.04/ -.20* -11/
AT -.23 -.38* - 42 - 42
Low PD STMI A3* .05/ .01 -.10/ -.02 -.03/ .09 A2/ .04 .02/
.15 13 -.01 .09 .07
High PS STF -2 13/ A -11/ .32 17/ A5 A1 .39** .21/
-.32*% AT A2+ A6+ 51**
High PS STMI .04 -.05/ -.07 =21/ -.07 -.10/ -7 -.39% -.15 -32Y
19 .06 -.06 -.03 -.03
High Barrier STF ~ -.23° .00/ 14 -.03/ 22 .22/ .28* 21 .25* .15/
-.37* 29 23 32* .33*
High Barrier STMI  -.02 -.08/ A2 -.24/ -.00 -.06/ A2 -7/ .09 -.19/
-.03 42% .04 30 27
High IA STF A7 .15/ -.03 -.05/ -.16 -.14/ -.06 -.06/ -.10 -11/
.22 -.01 -17 -.06 -.10
High 1A STMI .09 .04/ .09 .08/ .08 .15/ A2 .25/ .10 .18/
.16 A1 .02 .03 .05
High AA STF 20 .18/ A1 .09/ -.05 -.10/ .05 .09/ .03 .01/
.22 14 -.02 .03 .04
High AA STMI 12 .10/ 14 -.06/ -.09 .03/ 14 .07/ .13 -.01/
.05 39* 15 26 28"
Note.PR = pulmonary rehabilitatioé, MWT = si x mi nute wal k test, m = metres, SGRQ = ¢

M = male participants, STF = saHlk frequency, STMI = selfalk motivational interpretation, SE = sefficacy, PD = perceived severity, PS = perceive
severity, IA = instrumental attitudes, AA = affective attitudes, ptp = participns,10, * < .05, *p < .01,bold = correlations arstatistically different,
p<.05.
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Table 19
Bivariate correlations for norsocialcognitive seltalk items and PRlinical indicators collapsed across and separatedgepder
SGRQ
6MWT Symptoms Activity Impacts Total
(distance)
All F/ All F/ All F/ All F/ All F/
ptps M ptps M ptps M ptps M ptps M

Negative PPE -.35*  -.16/ A0** .25/ A4k 23] 53+ 40%/ 52 .31/
STF -.39* .56** .58** .60** B7**
Negative PPE -.02 -.02/ .04 -.18/ .10 .08/ .04 -.15/ .06 -.13/
STMI .04 o8 A2 .18 .20
Positive PPE STF .36** .11/ -27%  -.05/ -36% 287 -.38**  -25/ -40%  -.24/

B1** -.54 - 44** -.51** -.56**
Positive PPE -.02 -.13/ .10 .08/ .10 .15/ A3 .02/ A2 .07/
STMI .09 13 .05 .23 .18
Reassurance STF .19" 13/ .03 .14/ .02 -.01/ 13 22/ .09* .14/

28" -.10 .05 .07 .04
Reassurance .09 .07/ .04 -.06/ .01 -.02/ .08 -.06/ .05 -.07/
STMI .06 14 .04 .20 .16
High persistence -.07  -.09/ .16 .14/ 11 .08/ 210 A1/ 19 A1/
STF .05 .19 14 .25 .23
High persistence -.07 -.13/ .10 -.07/ .04 -.04/ .06 -.18/ .06 -.14/
STMI .02 27 .10 22 22
Low persistence -.18 -.34% .07 .12/ .10 A4 .10 15/ A2 .19/
STF -.07 .02 .07 .06 .06
Low persistence .03 .15/ .10 -.10/ -.14 -.11/ -.01 -.33Y -.05 -27
STMI .03 29 -17 21 12
High PP STF .03 .05/ .00 .04/ -.03 -.02/ 14 .18/ .06 .08/

A0 -.02 -.03 10 .04
High PP SMI .03 .06/ -.01 -.15/ .00 -.03/ -.01 -.16/ -.03 =17/

.08 13 .01 .09 .08
Note.PR = pulmonary rehabilitatio, MWT = si x minute walk test m metres, S

female participants, M = male partieipts ST = selfalk, STF = seHltalk frequency, STMI = selfalk motivational interpretation, PPE =
personal physical evaluation, PP= personal pressure, ptp = participant&0, *p < .05, **p < .01,bold = correlations are statistically
different,p < .05.
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Secondary Research Question @he purpose wa®tdetermine the degree of
relationship for sociatognitive constructs (intentions in and out of PR,-self
efficacy: task, coping, scheduling; perceived severity; instrumental attitudes,
affective attiudes, perceived difficulty, and barriers) and ¢¥Rical indicators
(6MWT, SGRQ).

Summary of correlations for sociebgnitive constructs and Rifnical

indicatorsare presented collapsed across and separatgehiolgiin Table 20.
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Table 20

Bivariate correlations for sociakognitive constructs and Pétinical indicatorscollapsed across and separateddsnder

SGRQ
6MWT (m) Symptoms Activity Impacts Total
All F/ All F/ All F/ All F/ All F/
ptps M ptps M ptps M ptps M ptps M
Intentions inPR ~ -.05 .05/ -03  -.06/ -.01 .06/ .08 .10/ .02 .03/
-.18 .01 -.06 .08 .03
Intentions oWPR .09 .02/ .03 .08/ -.01 .01/ -.08 -11/ -.05 -.06/
.05 -.01 -.01 -.04 -.03
Task SE 39%* 19 -.03 .02/ -.15 .19/ -.05 .33%/ -.09 .26/
AL* -.06 -.30 -.17 -.22
Coping SE -.01 -.09/ .03 11/ .02 .35%/ .09 .36%/ .07 .36*/
.09 -.05 -.24 -12 =17
Scheduling SE 24*  -.16/ -.07 .21/ -.15 40%/ -.15 .38*/ -.16 .40%/
A9** -.30° -.51** - AT -.51**
PD -.38** -31/ .18 287 A2% 38% .36** AT A0** AT
-.30 12 A7 27 .35**
Barriers -25*  -.30/ A1 .06/ .34** .19/ .28* .18/ 31** .20/
-22 .15 A3 .33* .38*
PS -A42%% - B1*¥ 23 .22/ 34% 33 33 .20/ 37 307
-.30 .26 .36* .39* .40*
1A A9 37** -11 -.10/ -.17 -.10/ -.08 .10/ -.13 -.02/
.07 =12 -.20 -14 -.18
AA 27 .25/ 01 -1v/ -24%  -16/ =218 -.21/ -.208 -.20/
13 .08 -29 -.18 -.19
Note.6 MWT = si x minute walk test, m = metres, SGRQ = St. Geo

participants, PR = pulmonary rehabilitation, SE =-gdficacy, PD = perceived severity, PS = perceive@ssy IA = instrumental
attitudes, AA = affective attitudes, ptp = participafitss .10, *p < .05, **p < .01,bold = correlations are statistically differept< .05.
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Secondary Research Question The purpose wa®tdetermine the
degree of relatioghip for selftalk function (social assessment, saiticism, self
reinforcement, selmanagement) and RéRnical indicatord6MWT, SGRQ)

Correlations for selfalk function and PRlinical indicatorsare presented

collapsed across and separatedjeycerin Table 21.
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Table 21
Bivariate correlations for seltalk functions and PRlinical indicatorscollapsed across and separateddander
SGRQ
6MWT (m) Symptoms Activity Impacts Total
All F/ All F/ All F/ All F/ All F/
ptps M ptps M ptps M ptps M ptps M
Self-criticism -02 -11/ 14 .18/ 210 .34% 33% 46%*/ 30% . 42%/
.03 A2 A3 26" 22
Self .05  -.13/ .07 .0V .03 .09/ -.02 .10/ .02 .09/
reinforcement .08 A3 -.02 -.07 -.02
Selfmanagement -.01 .03/ .08 .09/ .06 .14/ .25* 317 .18 .24/
-.06 .06 .01 21 14
Social 05  -.03/ 16 .19/ .05  .307 23% 46%/ A9% 41y
assessment .14 14 -.12 .07 .03
Note.PR = pulmonaryehabilitationS GRQ = St . Georgeds Respiratory Quest

meters, F = female participants, M = male participants, ptp = participprts10,*p < .05, **p < .01,bold = correlations are
statistically differentp < .05.
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Secondary Research Question 8he purpose wa®tdetermine the
degree of relationship for perceived iliness severity (perceived severity, and MRC
dyspnea scale) and actual illness severity measured by lung fuhspmometry
(FEV1% predicted FEV1/FVC).

Correlations for perceived severity and lung function are presented

collapsed across and separatedégderin Table 22.



105

Table 22

Bivariate @rrelations for perceived illness severity and lun
function collapsed across and separatedybyder

FEV1 FEV1/FVC
% predicted
All F/ All F/
ptps M ptps M
PS -.38** -.58**/ -.19 - 45%*|
-.19 -.01
MRC 21 307 08  -29Y
-.09 A2

Note.PS = perceived severity, MRC = Medical Research
Council dyspnea scale, FEMIforced expiratory volume in :
second, FVC = forced vital capacity, ptps = participants, F
female participants, M = male participariis< .10, *p < .05,
**p < .01,bold = correlations are statistically differept<
.05.
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Secondary Research Quesin 9.The purpose wa®tdetermine the
degree of relationship for sociebgnitive variables (all except perceived
severity), MRC dyspnea scale, and lung function (FE&/firedicted
FEV1/FVC).

Correlations for sociatognitive variables, MRC dyspnea scatel lung

function are presented collapsed across and separatgohtgin Table 23.
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Table 23

Bivariate mrrelations for social cognitive constructs, MRC dyspnea scale, and lun
function collapsed across and separatedybpder

MRC FEV1 FEV1/FVC
% predicted

All F/ All F/ All F/

ptps M ptps M ptps M
Intentions inPR  -.11 .03/ .01 .18/ .07 A7/
-.22 -.19 -.01
Intentions out .03 .04/ -.10 .00/ -.09 .10/
PR .04 -23 -.22
Task SE -.24*  -.04/ .07 -.02 .00 -.13/
-.34* A2 .08
Coping SE -11 .03/ -.07 -.02/ -11 -.06/
-.23 -12 -17
Scheduling SE -.15 .26/ -.14 =23 -.05 -.07/
-.46** -.06 -.04
PD .25* 307 -.14 -0l -.07 -.09/
21 -25 -.10
Barriers .25* 13/ -.01 -.06/ .10 .15/
.35* -.07 .06
1A -17 -.24/ -.09 -.09 -.10 -.23/
-.13 -12 -.03
AA -.09 -.02/ -.08 =21 -.08 -.11/
-12 -.03 -.04

Note.MRC = Medical Research Council dyspnea scale, FEV1 = forced expiratory
volume in 1 second, FVC = forced Vitapacity, ptps = participants, F = female
participants, M = male participants, PR = pulmonary rehabilitation, SE -efieficy,
PD = perceived difficulty, IA = instrumental attitudes, AA = affective attitutes,
.10, *p < .05, **p < .01,bold = correlations are statistically differeng,< .05.
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Secondary Research Question 10he purpose wa®tdetermine the
degree of relationship for selkilk items (high selefficacy, low selefficacy,
high perceived difficulty, low perceived difficulty, higierceived severity, high
barriers, high instrumental attitudes, high affective attitudes; negative personal
physical evaluation, positive personal physical evaluation, reassurance, high
persistence, low persistence, and high personal pressure), MRC algspaie
and lung function (FEV¥b predicted FEV1/FVC).

Correlations for sociatognitive selftalk items, MRC dyspnea scale and
lung function are presented collapsed across and separageddstin Table 24.
Correlations for notsocial cognitive itemdyIRC dyspnea scale, and lung

function are presented collapsed across and separatgshtgin Table 25.
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Bivariate orrelations for social cognitive seféalk items, MRC dyspnea scale, and
lung function collapsed across and separatedéryder

MRC FEV1 FEV1/FVC
% predicted

All F/ All F/ All F/
ptps M Ptps M ptps M

High SE STF -.04 -.09/ -.06 -.01/ -.04 .02/
.03 13 -11

High SE STMI  -.05 -.05/ -260 -.20 -.18 -11/
-.03 -.39* -.24

Low SE STF .07 12/ -.06 .06/ -.07 .08/
.02 -17 -.20

Low SE STMI  -.02 .09/ -15 -297 -.06 -.28Y
-.10 -.02 12

High PD STF 18 287 -.00 12 -.01 .08/
.10 -.13 -.08

High PD STMI  -.05 -.01/ -.15 -13 -.09 -.01/
-.09 -.20 -.16

Low PD STF -27*  -33/ 19 .09/ .06 .10/
-.21 310 .01

Low PD STMI  -.13 -.03/ -17 -.22/ -15 -.28Y
-.21 -12 -.02

High PS STF 33 13/ -18 .02 -230 -21
AT -.39* -.26

High PS STMI  -.08 -.01/ -.06 -.16/ .01 -.05/
-15 .07 .05

High Barrier STF .14 -.06/ .06 307 12 .35%/
.31* -.21 -.08

High Barrier -.06 -.02/ .00 -.15/ .01 -.20/
STMI -.08 14 18
High IA STF -28*  -.20/ -11 -.04 -.03 17/
-.36* -.20 -.20

High IASTMI  -.13 -.07/ -.18 -13 -190 -9/
-.20 -25 -.20

High AA STF -.09 .04/ .00 13 -14 -.03/
-.19 -.16 -.24

High AA STMI  -.04 .03/ -.19 -.22/ -.09 -17/
-.09 -19 .01

Note.MRC = Medical Research Council dyspnea scale, FEV1 = forced expiratory
volume in 1 second, FVC ferced vital capacity, ptps = participants, F = female
participants, M = male participants, STF = galk frequency, STMI = selfalk
motivational interpretation, SE = safficacy, PD = perceived difficulty, 1A =
instrumental attitudes, AA = affectiwattitudes/p < .10, *p < .05, **p< .01,bold =
correlations are statistically differempt< .05.
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Bivariate mrrelations for norsocial cognitive selfalk items, MRC dyspnea scale, a
lung function collapsed across and separatedérnyde

MRC FEV1 FEV1/FVC
% predicted
All F/ All F/ All F/
ptps M ptps M ptps M
Negative PPE STF .15 .06/ -.09 22/ -11 A1/
21 -Al* -.30%
Negative PPE -.05 .02/ -.08 -.0% .03 .04/
STMI -12 -12 .00
Positive PPE STF -.27* -11/ A2 -.03 -.02 -.10/
-.44** 34* .07
Positive PPE -.06 -.03/ -34% - 42% -.23 =37
STMI -11 -22 -.07
Reassurance STF -.25*% -.23/ -.10 -0V -.07 .09/
-27 -21 -.23
Reassurance STM -.14 -12/ =17 -12 -.06 -.04/
-.15 -.25 -.08
High persistence -.06 -.10/ -.04 -.05/ .04 .07/
STF -.05 -.01 -01
High persistence -.04 .05/ =17 -.18/ -.04 -11/
STMI -14 -.15 .03
Low Persistence .19 297 13 .25/ .06 A7/
STF .09 -.02 -.05
Low Persistence .01 12/ -.06 -.09 .08 .06/
STMI -.09 -.02 .09
High PP STF -.16 -.05/ -.06 .00/ -.06 -.06/
-.25 -11 -.06
High PP STMI -.10 .05/ -12 -.09/ -.02 -.06/
-.25 -.14 .01

Note.MRC = Medical Research Council dyspnea scale, FEMIrcefl expiratory
volume in 1 second, FVC = forced vital capacity, ptps = participants, F = female
participants, M = male participan&®TF = selftalk frequency, STMI = seffalk
motivational interpretatignPPE = personal physical evaluation, PP = petsona
pressure’p < .10, *p < .05, **p < .01,bold = correlations are statistically differept,

<.05.



111

Secondary Research Question 1The purpose wa®tdetermine the
degree of relationship for sedlilk function (seHcriticism, selfreinforcement,
sef-management, and social assessment), MRC dyspnea scale and lung function
(FEV1% predicted FEV1/FVC).

Correlations for seltalk function, MRC dyspnea scale, and lung function

are displayed collapsed across and separatgegern Table 26.
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Table B

Bivariate orrelations for sektalk function, MRC dyspnea scale, and lung function
collapsed across and separateddsnder

MRC FEV1 FEV1/FVC

% predicted
All F/ All F/ All F/
ptps M ptps M ptps M
Self-criticism -13 -.11/ -.13 -.04/ -.22 -.10/
-14 -22 -.32*
Selfreinforcement -.02 .10/ -.09 -.25/ -.15 -.26/
-12 .09 -.04
Selfmanagement -.04 -12/ -.05 -.02/ -20  -.09/
.04 -15 -29
Socialassessment -.06 -.18/ A1 -0l .01 -.19/
.04 25% .16

Note.MRC = Medical Research Council dyspnea scale, FEV1 = forced expirator
volume in 1 second, FVC = forced vital capacity, ptps = participants, F = female
participants, M = male participanty, < .10, *p < .05,bold = correlations are
statisticaly different,p < .05.
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Secondary Research Question 1Zhe purpose wa®tdetermine the
relationship for perceived severity (MRC dyspnea scale, perceived severity),
actual severity measured by lung function (FE¥% bredicted FEV1/FVC), and
PRclinical indicators(6MWT, SGRQ).

Correlations for perceived severity, lung function, andchcal

indicatorsare displayed collapsed across and separatgeéierin Table 27.
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Table 27

Bivariate @rrelations for perceived illness severity, lung functiamg PR clinical indicatorscollapsed
cross and separated lgender

MRC  PS FEVI FEV1I 6MW SGRQ SGRQ  SGRQ SGRQ

% /[FVC T(m) total symptom activit  impacts

s y
MRC 7 18 -21 -08  -50%* 29+ 23 33 228
PS .26/ 7 -38% 19 .42 37 23F 4%k 33w
12
FEV1 =307 58/ T 300 -24% 220 -17 -23
% -.09 -19 T4
FEV1/ -39 45 79 7 05 -16  -.16 -13  -.08
FVC 12 -.01 T1x
6MWT -51%/  -51% 2§ .18/ 7 A3 -20% -43% - 36
(m) -54% 30 35 .01
SGRQ .18/ 30/ -09/  -20/ -.35% 1 4% 830 9w
total .38* 407 -39% 14 -50%
SGRQ A1/ 22/ -120  -15/  -24/ 729/ T ATF B
symptoms  .35* 26 -32%  -16  -41% 77
SGRQ 24/ 33%  -068/  -13/ - BAK AT 1 .65%*
activity 407 36 -30°  -10  .50%  .83%* 40w
-.45%

SGRQ 11/ 200 -07  -20/ -16/  .93%/  .54%¥ 64%%
impacts 30 39%  -39% 12 -44% 95 BO** .65%*

Note.Bivariate correlations for all participants £n78) are presented above the diagonal, and bivariate
correlations for female/male participants (n = 37/41) are presented below the diagonal. MRC = Mex
Research Council dyspnea scale, PS = perceived severity, BE\Mercent predictetbrced expiratoy
volume in 1 second, FVC = forced vital capac
6MWT = six minute walk test, m = meteﬁ;,< .10, p < .05, **p < .01,bold = correlations are
statistically differentp < .05.
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Chapter 5: Discussion

The purpose of this research was to determine the relatiorsshgsy
selftalk frequency, motivational interpretation and function, sexgnitive
constructs, and P&linical indicators Differences betweegendersn all study
variables were also exan@d. Female PR patients had greater functional exercise
capacity, greater confidence for performing elemental aspects of exercise tasks,
and perceived exercise to be less difficult than male PR patients. Overall, male
and female PR patients had similargiuency, motivational interpretation, and
functions of selttalk. Only twosignificantdifferences were found between
gendern the seHtalk variables: females perceived high SE-tai to be more
motivational, and males reported more frequent negptveonal physical
evaluation seltalk. Although there were few differences betwgenderson the
selftalk variables, some of the relationships for the-sk variables, social
cognitive constructs, and RiRnical indicatorsvaried bygender This swggests
that different approaches to stk interventions may need to be taken in male
and female PR patientas seHktalk may serve different functions to male and
female PR patients, arspecific statements may be more meaningful to male and
female PRoatients.
Gender differences

Femalesomprise a significant portion of patients wigspiratory
disorders, including COPD. However, females are dramatically tregegsented
in COPDresearcl{Lacasse et al., 199®8arciniuk et al., 201 The rehtively

equal number of male and female PR patients in this study allowgdrider
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comparisons to be madsimilar to a review by Marciniukt al.(2010), he
results suggest that there gendedifferences in disease manifestatibmthis
study male and females had similar heathtus;females had less smoking
exposuregreaterfunctionalexercise capaty than malesand betteFEV1
percent predictedAnother study also founithat females had higher FEV1 and
functional exercise capacity, but found no differences betgerderson health
statug(Haave, Skumlien, & Hyland, 20D8Another study that matched msiend
females on FEV1 found that females had less smoking exposure, worse quality of
life, high dyspnea scores and m@®PD exacerbatiorgle Torres et al., 2005
It appears that females with less smoking exposure may be more likely to develop
COPD, and that the relationship betwgenderdisease severitynd quality of
life is not clearUnlike previous studieshe currenstudy did not include
exclusively COPD patientd herefore, no firm conclusions on disease
manifestation can be drawn in the current study, although it may be important to
consider when interpreting the rest of the results.

Statistically significant gnderdifferences were found for high Self
talk motivational interpretation, and negative personal physical evaluatien self
talk frequency. Females found high SE galk to be more motivational than
males, and males more frequently said negative persbysilcpl evaluation self
talk statements to themselvigan femalesSince males also had lower functional
exercise capacity than females, it may be that males are aware of their lack of
ability and poor physical condition, which might lead to more frequegative

statements about their physical bodiedact research has indicated that males
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over 50 make comparisons of their current physical abilities to their physical
abilitiesin their youth and if a discrepancy is perceived tmay refrain from
paricipating in exercise (Cousins & Burgess, 1992)e results of our research,
combined with the results of Cousins and
ability perceptionsliscrepant with sel€oncepts formed in their youthay be

salient to oldemale adults, which may ultimately impact their behavitius
important to consider however, thhe differences between males and females on
these seHalk variablesvere smalli.e.,less than 1 point on a 7 point likert

scalg, leading toquestion wetherthese differences are meaningful. A number of
oneway ANOVAs were conducted without a bonferroni correction, which may
also indicate that these differences are actually a statistical ariatttis is the

first study conducted using the exercssdi-talk scale, the scale sensitivity is
unknown. Results should lr@erpreted with caution.

Female PR patients had greater task SE than male PR patients. Given that
females had greater functional exercise capacity than males, it seems that PR
p at i pencdptodof their abilities is in line with thebjectively assessed
physical abilitiesSelf-efficacy impacts the goals that people set and the
challenges that they will take on, such that people with strong SE will set
challenging goals and be petsist at pursuing, whereas people with weak SE
will setsimple go& and be easily derailed from their course of actizandura,
1997).In fact, pevious research has indicdtéhat task SE is an important
predictorof behaviour in exercise initiates (Blarard et al., 2002; Millen & Bray,

2008; Rodgers et al., 2002; 2009), although this relationship has not yet been
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established in PR patieniBhe results of this study suggest that the male PR
patients may be at risk of behavioural ramtherence. Task SEaybe an
important cognition for understanding exereistated behaviour in PR patients,
and warrants further investigation in future research.
Primary Research Question
The primary research question was to determine the degree of relationship
for socid-cognitive selftalk categories and corresponding sccagnitive
constructs.
Consistency of SeliTalk and SocialCognitions.Over al | , partici pan
self-talk was consistent with their sociagnitive orientation. For example,
participants who had higberceived barriers to exercise frequently engaged in
barrier seltalk. The consistency of the sellk categories to their ca@sponding
social cognitiorspeaks to the convergent validity of the galk statemsts and
suggest that the seltalk statenents chosen reflect the soetalgnition they were
supposedtor hi s finding supports Mei galkenbaumbs (
as a technique for understanding cognitive content, and is consistent with social
cognitive theories. The consistency of galk and cognition suggests that
cognitions can be conscious, and that they
belief systems; two tenets of soeagnitive theories (Conner & Norman, 2005).
To some degree, PR patients are aware of thettalklandtheir cognitions. This
finding is promising, as awareness is the first step in bringing about changes in

selftalk (Meichenbaum, 1977).
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Some of the relationshiger sociatcognitive seHltalk items and
corresponding cognitions were stronger than ottgeH-efficacy, perceived
difficulty, and barrier sefalk frequency and to some degree motivational
interpretatiorhad strongr relationships to their respective cognitiadhan
perceived severity sethlk frequency and motivational interpretation, and
instrumental and affective attitudes gealk frequencyPerceived severity self
talk frequency and motivational interpretativasthe leastelatedselftalk
category to its correspondiisgciatcognition The perceivedeverity seltalk
statemdntcamas reathe very well o, and t
item was, AMy lung disease i s severeo. I
talk itemchosemdoes not fully represent the soeagnitive construct. This self
talk item may capture pof perceived severity; however there may be other
attributes of perceived severity tleaenot captured by this selélk statement
such as coughingyheezingor pain It is also possible that patients do not have a
good understanding of their diseaswerity and the symptoms that contribute to
their disease severity. It would be interesting to determine if this changes over PR
whenPR patienthaveattended more education clasg@sit may be that
perceived severity is not wettpresented by selélk in general. The lack of
association between the motivational interpretation of perceived severitglkelf
andtheperceived severitgonstructmay indicate that negative sédflk
statements about one o0 srelavantoealesofemaly mpt o ms

PR patientSperception of their disease severity

h e

t
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Gender Differencesfor Self-Talk and Corresponding Sociat
Cognition. The most variation betweeyenderavas found in the correlations for
SE selftalk scales and multidimensional SE for exercisdatt, for some of the
correlationsthe pattern of relationships for the SE galk scales (frequency and
motivational interpretation) and multidimensional SE were opposite in male and

female participants. In females, SE delk is consistent with #ir social

cognitive orientation in botdakhi gh SE

statement scal es. Il n mal es, however,

was found to be positively related to task, coping, and scheduling SE for exercise.

Research has indicated that older male and female adults approach their leisure
time from different perspectives, which arise from different past experiences
(Byles et al., 2013; Cousins & Burgess, 1992; Kluge 2002). Whereas males focus
on their lack of aliity and compare their current performance to their
performancen their youth (Cousins & Burgess, 1992), females focus on what
they are able to do currently because of the free time that arises from retirement
and children growing up (Byles et al., 20K3ge, 2002). The differing

perspectives among male and female older adults may lead to different salient
motivational interpretations.

Male PR patients that have high confidence for exercise may purposefully
engage in negative statements because theéytam motivatingThis could be a
form of selthandicapping males set low expectations so that they can avoid any
damage to their sefsteem if they fai{Kolditz & Arkin, 1982). In fact, research

has demonstrated thatselfandi capping i s driven by

(1 c
l ow S
peopl
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ability (Jones & Berglas, 1978and in males over 50 years old, uncertaofty
physical abilities is a salient perception that can influence exerdiseibar
(Cousins & Burgess, 1992Yale PR patientsmay be confi dent that th
exercise, but tell i nakesthbmessurebfiokes t hat t hey
themselves in case they have an unsuccessful exercise expértetavhen
theyhave a succsful exercise experiencerginforces to themselves that they
can exercise and builds their confideridalike older maleadults uncertainty in
oneds abilities does not ferdaleadule exer ci se pa
(Cousins & Burgess, 1992). Rathelderfemaleaduls éxercise participation
can benfluenced by the appearance of their body and past encouragement or
discouragement from exercise and sport (Cousins & Burgess, 1992). It may be
thatperceptions ophysical abilitiesarenot a salientdctor for exercise cognitions
and participation in femaleR patients. Subsequently, female PR patients may
not engage in setiandicapping because they are certain in their abilities, or their
perception of their ability is just not relevant to them.
There was some disconnect between instrumental and affective attitudes
selftalk and the correspondirsgciatcognitions in male PR patients. In female
patients, instrumental and affective attitudeserelated to their motivatical
interpretation okelf-talk statements, but nat male patients. Male patients found
the negatively phrased SE item to be more
positively phrased SE item (I can). A similar pattern may be happening here with
the attitude statements, as mBR patients mawterpretnegative statements

bemore motivating in generdk may also be that the seHlk items chosen do
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not reflect the salient instrumental and affective attitudes of male PR patients.
Perhaps other setélk statements wouldldete r r ef |l ect mal e PR pati e
instrumental and affective attitudes. ©could be that attitude setfilk is
unrelated to instrumental and affective attitudes in males because attituiddkself
may not bemeaningfulor relevanto male PR patient®lthough males may
engage in attitude seélk it mayoccur at random anok unimportant to
understanding their exercise attitudes. Other types ofadklSuch as personal
physical evaluation sethlk may be more meaningful and relevanmale PR
patients.

Overall, thegenderdifference observed for SE se#flk, attitudes selfalk
and their corresponding sociagnitive construct highlights the need to not only
measure cognitions, but understand the underlying beliefs and cognitive processes
that accompny those cognitions. This finding also highlights the need for
behaviour change interventions that are ta
orientationand functional abilitieswhich in this case varies lggender
Additionally, there is a dearth of resdamxamining gender differences in
exercise motivatioim older adultsbut these results suggest this is an important
area for future studyrurthermore, even though PR patients may engage in all of
the different seltalk categories, they may not have apgcific meaning to the
individuals, as evident by their lack of relationship to the associated-social
cognition.Likewise, specific selfalk statements may be more relevant to one

gender or the other because of complex socialization influences.
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Relationships for SeltTalk Frequency and Motivational
Interpretation . The smalto-moderate correlations for se#lk frequency and
motivational interpretation suggest that these two scales are measuring different
but related characteristics of s&tk. Therdore, both frequency and motivational
interpretation scales may be needed when measuringaelA combination of
frequency and motivational interpretatiszalesmay give a better understanding
of the processes that govern the relationships betweetatlednd cognition.
Frequency scales are comrhousedto assess setalk, however a
motivational interpretation scale has not previously been used to ass¢akkself
The literature on selfalk indicated that selfalk valence was a commonly
measued characteristicofsetfal k but 1t fails to measure a
of the selftalk statement (Hardy, 200@eople may interpret the same statement
very dfferently; therefore, iisimportant to determine how one interprets-sailik
statenents, or what the significance of the statements is to the indivittual.
results of this study suggest that motivational interpretation may be particularly
important for understanding s«tilk, however, motivation is a very complex
construct. A one quésn scale may not be comprehensive enough to tap into the
full complexity of motivation. There also may be other characteristics or functions
of selttalk that would enhance our understanding of thetatdfcognition
relationship, ande main functiorof selttalk in PR patientsnay not be
motivation. Vygotsky (1962) maintains that the primary function oftsdfis

selfregulation. It may be that setilk is more commonly used by PR patients to
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remember to do things, or assess social situat@tier functions of selfalk
were assessed in this study and will be discussed later.
Secondary Research Question 1

Secondary research question 1 was to determine the degree of relationship
for nonsociatcognitive selftalk items and social cognitive constts.

Consistency of SelfTalk and SocialCognitions. Similarto the primary
research question, the results suggest that the pattern of relationships for non
sociatcognitive seHtalk are consistent with social cognitions, in that low levels
of a selftalk construct are negatively associated with high levels of a social
cognitive construct, and visesrsa. For example, negative personal physical
evaluation seltalk is positively associated with perceived difficulty and
negativédy associated with instruméal and affective attitudes. This finding
supports MLt/ jtantertian that Sedfalk is a way to understand
underlying cognitions, and also supports the premise of soagglitive theorie$
that cognitions can be explicit, and are a resutational thinking (Conner &
Norman, 2005). Seffalk may be a way to understand and change exawised
cognitions, and potentially behaviour.

Key Non-SocialCognitive SeltTalk and SocialCognition
Relationships.Almost all of the norsociatcogniive self-talk categories were
significantly related to scheduling SE. This result may point to the complexity of
scheduling SE, and the array of underlying beliefs that are associated with
confidence for scheduling time to exercise. More specificallyfipesand

negative personal physical evaluation, reassurance, persistence and personal
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pressure selfalk were all relatedo confidence for scheduling time to exercise.
Selftalk statements that PR patients already use are related to scheduling SE,
suggeshg that seHtalk interventions may bgarticularly effective at changing
scheduling SEGiven that scheduling SE is a strong predictor of exercise
adherence outside of rehabilitation contexts (Rodgers et al. 2002, under review)
and that exercise adherenafter rehabilitation is poor (Ashworth et al., 2005),
developing a technique to positively influence SE is important for maintaining
exercise adherence and ultimately health outcomes, such as quality of life, in PR
patients.

Persistence and personal pioal evaluation selfalk were the noisociat
cognitive selftalk categories most related to soaabgnitions.In particular, low
persistence sethlk was the selfalk category related to the most so@abnitive
variables supportingthe potentialimportanceof social cognition to persistence
According to Bandurads (1%@bBdencel997) concep
develops as a result of persisting at activities and through the evaluation of
personal and vicarious experiences (Bandura, 182rdura(1997) also states
that SE is an important predictor of behaviour, especially behavioural persistence
in the face of challengeB.you perceive an exercise to be too difficult you may
not be willing to persisivith the activity especially in the face ahallengeslf
you perceive exercise to have many barriers you may not be able to persist in
overcoming these barriers. If you have positive attitudes towards an activity you
may be more inclined to persist at an activity. In fact, persistence itself may

sometimes be a result of a positive attitude towards an actihgyresults of this
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study highlight the relevance of soe@gnitions in the theoretical understanding
of behavioural persistencddowever this study is correlational and cannot discern
thedirection of influence for sociadognitions and persistence.

Whereas persistence sédlk was related to thgreatest number sciat
cognitive constructs, personal physical evaluation had the strongest relationships
to certain sociatognitions among@ll the norsociatcognitive sektalk
categories. The personal physical evaluationtsdtfitems included selfalk
aboutp a t i pencepto®Of the condition of their physical b This finding
indicates that bodily perceptions may be importamoiasider when
understanding respiratory patientsd motiva
research has indicated thetdily perceptiongan impact older aduliexercise
participation(Cousins & Burgess, 1992). In older male adults, exercisebmay
avoided because their current physical ability is not comparable to that of their
younger years (Cousins & Burgess, 1992). In this case, older males would prefer
not to participate at all if their current abilities are not similar to their past
abilities. In olderfemaleadults, exercise may be avoided because they are
concerned about revealing their agingilesdCousins & Burgess, 1992PR
programs and future research aimed at increasing exercise adherence in
pulmonarypatientsshould consider the infencethat bodily perceptionsiay
haveon clinical outcomes, as well agute and longerm exercise participation.

Gender Differences for SelfTalk and SocialCognitions. Similar to the
relationships for sociatognitive seltalk categories an8E, thepatterrs of

relationships for male and female participants were different foisnomat
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cognitive selftalk variables and multidimensionaE In female PR patients, task
SE was negatively related to both the frequency and motivational interpretation
scdes of the selalk categories, suggesting that females witbligher task SE
engaged in lesson-sociatcognitive seHltalk, and that theyound these types of
selftalk unmotivating. Vygotsky (1962) asserts that galk primarily serves a
selfreguhtory function, and that low levels of s¢diik are observed when the
task Iis too easy, bec auregselate dr o ddfeult,s on doesn
because the person does not have the capacity {ieegaltteat all or self
regulate effectivelylt may be that female PR patients with high SE do not need to
selfregulate because their confidence for the task is already high, and thus do not
engage in selfalk. Over thinking may actually undermine their confidence for
doing the task, and actualtyake the task more challenging.

Non-SocialCognitive SelfTalk Inter -factor Correlations. Strong inter
factor correlations were seen across some of thesooiatcognitive selftalk
categories suggesting that there may be some overlapmorrsocialcognitive
selttalk categories. In particular, correlations between personal pressure and
persistence setalk categories were seen as high as .90, indicating the possibility
of multicollinearity. It may be that these s&dlk statements have the same
underlying purpose or function, which could explain the strong correlations
betweenself al k categories. Adopting Vygotskyos
personal pressure and persistencetagtfare both key selfalk categories for
selfregulation. Peraps understanding sekHlk function is more useful than

understanding setflk characteristics. A measure of s@lk function was also
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examined in this study and will provide insight into this matter. Thetadf
statements were grouped into categehased on my own perceptions and
operational definitions of constructrst it would be useful to determine if self
talk functions are idiographic or nomothetic. If idiographic,-salk function
would be unique to the individual and if nomothetidf-$&lk function would
serve a common purpose to groups of individuals. Iftagtffunction was
nomothetic, i would be useful to conduct a factor analysisn a larger sample
on the derived selflalk categories to determine statistically how the-sdk
statements group together, and if it is consistent with my understanding of the
categories.
Secondary Research Question 2

Secondary research question 2 was to determine the degree of relationship
for sociatcognitive constructs and intentions to exse in and out of PR.

Intention in PR versus Intention out of PR.The socialcognitive
constructs had stronger relationships to exercise intentions out of PR than to
exercise intentions in PR. This may be due to less variability for intentions to
exerci® in PR. Since all patientgereparticipating in exercisbased PR, it can
be inferred that they all intend to exercise for the same number of times per week.
With little variability in intentions the relationships to other variables would be
expected tde small at best. It is also possible that intentions to exercise in PR are
governed less by sociabgnitive constructs than intentions to exercise out of PR.
This can be explained by triadic reciprocal determinism (Bandura, 1986; 1997).

triadic recipocal determinism, the model of causation underlying social cognitive
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theory, (Bandura, 1986; 1997), personal characterigtesthought, beliefs, and
biological properties) behaviour, and environmental influences (including social
influences) all opeta as interacting determinants that influence each other
bidirectionally. Some sources of influence in reciprocal determinism may be
stronger than others, and reciprocal influences may not occur simultaneously
(Bandura, 1997)In this instance, the importee and amount of influence that
thoughts and beliefs (i.e., personal characteristiog imaychange as a function
of the characteristics of the environment. Soaty bethat, eercising in PR
where the environment is controlled and highly supportegrbgram staff does
not require much selegulation.Participants of PR just need to show up; they do
not need to think about what or how they are going to exercise. On the other hand,
exercising outside of PR where participants need to determine whéowartd
exercise on their own, more sedigulation needs to occur, leading social
cognitions to play more of a role in determining intention and behaviour.
Strongest Correlatesto Exercise Intentions.The socialcognitive
constructs that were most stropglssociated to exercise intentions out of PR
were task, coping, and scheduling SE. This finding is consistent with previous
research which has found SE to be a superior predictor of intention and exercise
behaviour to other important predictors such asgieed difficulty and perceived
behavioural control (Rodgers, Conner, & Murray, 2009).-8#itacy has been
found to be a consistent associate of exercise initiation and maintenance in a
variety of settings (Blanchard et al., 2002; Millen & Bray, 2(0R8¢gers et al.

2009; underreview; Scholz et al., 2005To my knowledge however, this is the
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first time that multidimensional SE for exercise has been assessed in PR patients
simultaneously with other sociabgnitive constructs. These results suggest tha
in PR patients, SE for exercise may be the most important-sogaltive
construct to exercise intentions, which has been found to be the best predictor of
exercise behaviour (McEachen et al., 2011). Therefore, it may be useful to
construct interventios aimed at increasing SE for exer@sgside of PRin order
to bring about sustained increases in exeloigntions andehaviour, and health
outcomes.

Gender Differences in SelfEfficacy Correlations. In female PR
patients, coping and scheduling ®Ere positively relatetb perceived difficulty,
perceived severity, and barriers. In male PR patients, coping and scheduling SE
were negatively related to perceived difficulty, perceived severity and barriers.
Seltefficacy influences the goals people aetl the challenges that they take on,
such that people with greater sefficacy will be more likely to set challenging
goals and be persistent at pursuing them (Bandura, 19873y be thain female
PR patierd who have stronger SE belieéercisds a challenge of optimal
difficulty that they believe they can overconwghen challenging circumstances
arisethey have the confidentkey needo overcomesxercise challenges and
barriers,whichin turn maysupport their SE beliefshen they are succdak In
male patients, exercise challenges may be too difficult, and when challenges arise,
they do not have the resources to push through such chall&egesle PR
patients had greater functional exercise capacity than male PR patients in this

sample, s@ may be that functional abilifygender, or their combined interaction
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is moderatinghese relationships. Future research should investigate this matter.
Male PR patientsr those with less functional abilitgay require additional
resources in Pk order toovercome exercise challenges.
Secondary Research Question 3

Secondary research question 3 was to determine the degree of relationship
for all selttalk categories and setflk functions.

Self-Talk Frequency versus SeHlTalk Motivation al Interpret ation.
The frequency scales for soe@ignitive and norsociatcognitive selftalk
categories were more strongly related to-&@K functions than the setalk
motivational interpretation scales. This finding is most likely dusotamon
method variang as seltalk function was measured on a frequency scale as well.
Also, motivationalinterpretation is a functioaf selftalk. So t may be that
motivation is an independent function of sellk apart from selfeinforcement,
sociatlassessment, sedfiticism, and seimanagement.

Non-SocialCognitive versus SocialCognitive SeltTalk. The non
sociatcognitive selitalk categories had stronger relationships to tedif
functions than sociatognitive selftalk categories. Earliet was statedhat trere
were high inteifactor correlations across nsociatcognitive categories,
suggesting that they may be measuring a similar construct, such as an underlying
selftalk function. The strength of the correlations for 1sociatcognitive sel
talk categaes and selalk functions also suggests that this may in fact be the
case. I nherent in Mei chetalkbsahateaitalk ( 1977) def

serves the purpose of communicating to oneself, which would help+o self
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regul at e o ne o0fere, hrmdy bevthatdhe overarchingepurpose of
self-talk is to seHregulate (Vygotsky, 1962), and that the other functions of self
talk developed by Brinthaupt and colleagues (2009) areatdgories of self
regulation functions of sethlk. Engagingn selftalk for persistence,

reassurance, and personal pressure purposes could all be tiedegdalion.

Thus, the shared purpose among all of thesea&lftems could be self

regulation, which would account for the strong relationships betwese th
variablesand for their relationships to the other galk functions A more in

depth content analysis of the s&lfk statements would perhaps provide insight
into whether the selfalk statements share another common category or purpose
rather tha the categories that were derived from the pilot study. Conducting a
factor analysis would also provide evidence of how well the groups of statements
fit the selttalk categories and perhaps point to the statements that may share
overlapping variance witbther selftalk categories.

Gender Differences for SelfTalk Categories and SeHTalk Function.
Similar to the relationshipsetweerother study variableshere were somgender
differences in the relationshipsnongself-talk categories and sefilk functions.

In many instances, stronger relationships were observed faabetfategories
and selftalk functions in female PR patients compared to male PR patients. It
may be that although the overarching function of-&8k is to selregulate
(Vygotsky, 1962), how male and female PR patientssegjtilateand which
statements they use to doreay be differentSimilarly, the STS scale may not

measure the setalk functions that are most consistentwithni2i®p at i ent s 0
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self-talk purposesThere maye complex gendered socialization experiences that
could impact the salience of particular galk statements. Research has shown
that males and females seem to approach their leisure time from different
perspectives based tmeir differingexperienceshroughout their lifespa(Byles
et al., 2013; Kluge, 200Betkoska & Earl, 2009; Quick & Moen, 1998). Whereas
females enjoy taking on new challenges in later adultibecduse they no longer
have to spend as much time caring for their fam{iBdes etal., 2013; Kluge,
2002)males prefer to do what they always have done (Kluge et al.,.Zl002)
different perspectives held by male and female older adults may influence the way
they selfregulate, and how much they sedigulate These perspectives may o
maynotbe mpacted by pat i eamdtlsedmpdrtancectitat o n a |
participants of different genders place on their functional abilifiése
perspectivesre different depending on tigenderor functional abilitiesof the
PR patient thepecific selftalk statements associated with each-sgk function
may be different because the appraisal processsning and importancef
each statement would be differeRuture research should determine whether
functional abilities, gender, oné¢ interaction of functional abilities and gender
moderates the relationship between-ta&i functions and selfalk statements.
Secondary Research Question 4

Secondary research question 4 was to determine the relationships for
sociatcognitive construts and seltalk function.

Gender Differences for SocialCognitions and SelfTalk Function.

Similar to the results of the previous research questyamgjerdifferences were

abi



134

found in the relationships for sociabgnitions and seflfalk functions, suclhat
stronger relationships among the variables were observed in female PR patients
compared to male PR patients. Salk may be a better technique to understand
cognition in female PR patients than male PR patientst&klfmay be more
purposeful in @émale than male PR patients, giving a more clear indication of
cognitive processes in females. This may be because females are more skilled
usersofset al k, or t Hatl kf e malmogé® delafnsparent th
talk. Although male PR patientaay engage in sethlk, a lot of it may not be
meaningful.lt may also be that thigenderdifference could be attributable to the
discrepancy in functional abilities between male and female patients. Exercise
may be an optimal challenge in PR patienthwgreater functioal ability, leading
to greater selfegulation (Vygotsky, 1962) and thus congruence between social
cognitions and seffalk functionscompared to patients of lower functional ability.

In some of the relationships for multidimensional &t seltalk function
the direction of the correlation was reversed for male and female PR patients
such that sociatognitions tended to be positively related to-s&ll functions in
females and negatively related in mal@shough norsignificant) It may not be
that selftalk is a better way to get at cognitive processes in female compared to
male participants, rather it may be that the relationship fotal&land cognition
in male PR patients is not as conventional as hypothesized and mayebe mor
complex than in female PR patients. For example, male PR patients may use self
talk in a different way, and the statements they find motivating may be different

than female PR patients. Another explanation, for the inconsistency in
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relationships among ¢hselftalk variables and cognitions Iggndeis that female
PR patients may be more skilled users of-tdK. Male PR patients may be
aware that they are saying statements to themselves, but they might not be aware
of how they can use it to better aewe their goalsSimilarly, it may be that
functional ability is responsible for the difference in relationships between self
talk function and sociatognitions. When tasks ateo difficult people areither
not able to selfegulateat all or not abled seltregulate effectivelyVygotsky,
1962), which could explain the stronger, positive relationships betweetalgelf
function and sociatognition in female PR patients who have greater functional
abilities compared to male PR patients who have pdonetional abilities.
Secondary Research Question 5

Secondary research question 5 was to determine the degree of
relationships for selfalk categories and P@&inical indicators the 6MWT and
SGRQ.

Strongest Associates to PRlinical Indicators . Of thesociatcognitive
selttalk categories, frequency of low perceived difficulty and high perceived
severityweremost strongly related to the 6MWT and the SGR@h that those
who frequently said low perceived difficulty seé#flk and infrequently said high
perceived severity sethlk walked further on the 6MWT and hbdtterhealth
status.The strengttand directiorof the relationships fgperceived difficulty ad
perceived severity sethlk to the 6MWT and the SGR(3 consistent with what
these clinicalndicators asses$he 6MWT assegsthe global and interactive

functioning of the systems involved in exercise, including the cardiovascular,
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pulmonary, circulatory, and muscular systems (ATS, 2008.functioning of

i ndi vidual s0 e xoretnibate tstee ogeralsdiffieutysof may ¢

performing exercise tasks. Similarly, the functioning of the pulmonary system

partially contributes to performance on the 6M\/liggesting that pulnmary

functioning, and subsequently pulmondigeaseseverity is importantto 6MWT
performanceTherefore, the relationships of perceived difficulty pedceived

severityset al k t o t he 6MWT s sefftgleiscorsistanthat PR pat
with theirfunctional ability levels

The SGRQ assesst® disease specifienpact on overall health, daily
life, and perceived welbeing in patients with pulmonary diseagésnes et al.,
1991). In the current study, the SGRQ was related to markers of actual disease
severity and clinical indicators, including lung function, fumcal exercise
capacity, and perceived breathlessnéhe. SGRQ seems to either directly and/or
indirectly through other variables tap int
severity.Thereforethe relationship between the SGRQd perceived severity
sdf-talk supports the validity of this setilk category and suggests that this-self
talk categorys meaningful and relevant to PRtigathealth outcomes.

Of the nonsociatcognitive seltalk categoriespositive and negative
personal physical evaluah showed the strongest relationships to the 6MWT and
SGRQ such that positive setélk frequency was associated with greater distance
on the BMWT and greater health status, and negativ¢adiefirequency was
associated with less distance on the 6MWKdl poorer health statuBersonal

physical evaluation sethlk was operationalized as the language used by a person
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that states their opinion of their physical bodle relationship between personal
physical evaluation setblk and the 6MWT suggeststha one 6 s per cepti on
their physical body is related to the actual functioning of their body, which
provides convergent validity support for this gelk category. Furthermorehe
relationship between this sea#lk category and the clinical indicat@sggests
that oneds perceptions of their physical b
consider in PR setting$his interpretation is consistent with soetalgnitive
theories, which emphasize the importance of perceptions over objective reality in
undersanding human behaviour (Conner & Norman, 2005).

Gender Differences for SelfTalk Categories andthe 6MWT. The
results indicate thaherelevance of selfalk categorieso the clinical indicators
depends on the sex of PR patients. In females, high pedcdifficulty selttalk
frequency was most strongly (and negatively) related to the 6MWg 6MWT
is an assessment of the overall and integrated functioning of all the systems
involved in exercise, including, circulation, cardiovascular, pulmonary, and
muscular system@TS, 2002) Impairment in one or any combinations of these
systems may make performing exercise tasks more difficult. Thus, the positive
relationship between high perceived difficulty silik and the 6MWT suggests
t hat f e dtakis eossisters with their ability levels.

In males, positive personal physical evaluation-tdk frequency was the
strongest associate to the 6MWT, such that males who more frequently said these
types of statements had greater functional exerciseitggaositive personal

physical evaluatioseli-talk are statements that indicate a favourabplaion
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about t he f urmplysicalody nguolh awmneidbs f eel strong
relationship between positive personal physical evaluatiostadkléind the
6 MWT suggests that malesd perceptions of t
actual abilities. Personal physical evaluation-t&dk has been related to many
variables in this study, including soci@gnitions and clinical indicator$his
finding suggests thathysical ability perceptions ammportant to male PR
patients.This interpretation is consistent withprevious study by Cousins and
Burgess (1992) which found thdiscrepancies between past and current abilities
can impact exercise paingation. It may be useful to target male PR patients
perceptions of their physical abilities in future research and interventions.
Self-Talk, Cognition, and the 6MWT in Males. The stronger
relationships of selfalk to clinical indicators compared to theaker
relationships of seifalk to cognitions in male PR patients suggest an unclear
pattern of relationship between s#dik, cognition, and functional exercise
capacity.lt may be that male PR patients do not have a good understanding of
their exercis-based perception®r it may be that the inconsistent relationships
among the study variables are in part due to the way theelzas measured.
Patients were asked about their use of experimgntsided seHtalk statements
about exerciselhus,salient seHtalk statements may not have been asse3éed.
challenge may be determining which statements are meaningful and have the
potential to influence behaviour. Thus far, the results of this study coupled with
work by Cousins and Burgess (1992) maicated that personal physical

evaluation seltalk may be meaningful to male PR patients. Aletf-talk may
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simply be a randoraccurrenceOr at times it may be purposeful, and self
directed.If the selftalk measurement in this study captured randefftalk only,
the relationships of sethlk to other study variables could be spuriousweler,
if the selftalk measumment in this stug capturedpurposeful selalk the
relationships of selfalk to other study variables may be meaningful and
indicative of important relationshipl.is impossible to determine from the
present study whether the stdfk was seHdirective or just observed as having
naturally or spontaneously occurreSimilarly, there is no way to determirfieom
the current studwhether planedself-talk might be a useful vehicle for changing
sociatcognitions although it warrants future consideration
SecondaryResearchQuestion 6

Secondary research question 6 was to determine the degree of
relationships for sociatognitive onstructs and PRBlinical indicators

Key SocialCognition and 6MWT Relationships.Of the socialcognitive
constructs, the two strongest associates to the 6MMfEperceived severity
followed by task SE. The strength of the association for perceivedtgeusl the
6MWT is consistent with the literature dealth outcomem COPD patients.
Actual iliness severity, such as lung function, is not predictive of mortality
(Nishimura et al., 2002 or PR outcome@~an, Giardino, Blough, Kaplag,
Ramsey, 2008Garrod, Marshall, Barley, & Jones, 20@Izler, Simmonds,
Rodgers, Wong, & Stickland, 20LRather, perceptions of illness saiyeseem
to be much more predictive of mortality (Nistura et al., 2002) and dregut of

PR(Fan et al., 2008Garod et al., 2006Selzler et al., 20)2The perceived
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severity construct measured in the current study was a global assessment of

di sease severity (i.e. AMy asusedg di sease i s
symptom specific measures of disease severity such as degree of breathlessness.

Thus the results of this study adds to the
globalevaluationof their disease severity is also related to relevant clinical

indicators in PR patients.

Functional exercise capacity, as measured by the 6MWT, is an important
outcome of PR because patientsdé functional
live independentlyLacasse et al., 2006)ask SE was found to be adstg
correlate of functional exercise capacighichis consistent with the
conceptualization of task SE. Task SE pert
capabilities to perform the movements associated with exercise (Maddux, 1995),
many of which movemengwre similar to those performed while walkidgring
the 6MWT. The positive associatiorebween task SE and the 6MVWidicates
that PR patientsd perceptions about their
actual capabilitiesThe strength of the relatiship between task SE and the
6MWT suggests that task SE may be an important cognition to assess in PR
patients. Given thdtinctional limitations are common among PR patients and
thatone of the goals of PR i s tpdiiemgrsve pat.i
beliefs about their abilities subsequentlymportant. In contrastn populations
that do not have the same degree of functional impairriaeskt SE may be less
important than other soctabgnitionsbecause their abilities allow them to focus

on other aspects of exercise tasks, such as scheduling time to exercise.
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Exercise and coping Siere the only sociatognitive constructs not
related to the 6MWT. The lack of association between intentions and the 6MWT
may be a result of little variabilityr the intention construct. Since participants
were all beginning the PR program it is reasonable to infer that they all had high
intentions to exercise, or else they would not have signed up for and attended the
PR classes at alt may also bethatPRapt i ent s6 i ntentions
to do with performing a functional ability assessment.

The lack of association between coping SE and the 6MWT could be due to
a variety of reasons. Coping SE has been found to be associated with exercise in
CR pqulations (Blanchard et al., 2002; Millen & Bray, 2008), and due to the
symptoms andunctional impairmenof PR patients, it would be expected that
coping SE be patrticularly relevant to functional exercise capacity in PR patients.
However, patients ent&ig) PR have just begun exercising and may not have had a
variety of experiences where they have encountered barriers to exercise.
Therefore, their responses to the coping SE item may not have been accurate, or
coping SE may not be relevant to behaviouhet time. Some research suggests
that coping SE is more associated with exercise persistence than with exercise
initiation (Rodgers et al., 2002, 2009), thus supporting this conteRe&search
determining the relationship between coping SE and the 6MMHhieand of PR
would provide insight into this matter

Due to participant burden, coping
confident are you that you can do your exercises when they cause you some

di scomforto. This si nglyeacompass all aspécts ofe

SE

may

W a ¢

no
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the coping SE construtitat are relevant to PR patients exercise cognitions. Also,
coping SE was developed and tested with healthy adults, and adults participating
in cardiac rehabilitati onmethingcompktgly be t hat
different to PR patients than it does to cardiac patients or heslthits. Since the
primary symptom of PR patients is breathlessness, PR patients may think of
breathing discomforts when they are responding to the coping SBtiteiy. be
useful to include a more comprehensive measure of coping SE in PR patients in
the futureand separate coping with breathing discomfort from the other exercise
barriers.

Gender Differencesin Relationshipsfor Social-Cognitionsand PR
Clinical Indicators. Similar to the relationship®r SE and other study variables
the relationships for SE and RRnical indicatorsappear to vary bgenderIn
male PR patients, a moderate positive relationship was found for scheduling SE
and the 6MWT, whereas inrfeale PR patients no significant relationship was
found The 6MWT assess the overall and integrated functioning of the bodily
systems involved in exercise, including the cardiovascular, pulmonary,
circulatory, and muscular systdiiTS, 2002) In males,t may be that those with
lowerfunctional exercise capacigye less confiderthat they can schedule time
to exercise because they are concerned about exacerbations or days that they will
have to take off from exercise, making them less confident aboutdictgetime
to exerciseLikewise, males who have greater functional exercise capacity may
be less worried about their disease symptoms impacting their ability to schedule

time to exerciseThis relationship is speculative and warrants further
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investigation The relationship between scheduling SE and the 6MWT suggests
that scheduling SE may be a relevant secognition to assess in PR patients.

In female PR patients, a moderate positive relationship was found for
instrumental attitudes and the 6MWT, wbas in male PR patients no significant
relationship was foundxamination of the means and standard deviations of
instrumental attitudes in male and female patients indichtgdhere was a
ceiling effect and low variabilityResearch has indicated tiathe exercise
domain it is common for instrumental attitudes to have observed means of greater
than 6.0 on a-point likert scale and standard deviations of less than 1.0
(Courneya, Blanchard & Lang, 2001; Courneya & McAuley, 1995). The skewed
distribuion may reduce the ability to detect associations between instrumental
attitudes and functional exercise capacis indicated by Courney&onner, &
Rhodeq2006), it may be either that the descriptors of the scale are not extreme
enough, or that the ales do not provide enough options for participants.
undergraduate students, Courneya €28l06) found that including more
extreme descriptord the polar ends of the scale along with larger scales
increased the variability in TPB constructs; hoemgthese scale changes did not
improve the predictivability of the TPB constructs. Participant characteristics
such as agéMcEachen et al., 201Bnd socieeconomic status (Janssen,
Sugiyama, Winkler, de Vries, Poel & Owen, 2010) have been shown terated
the relationship between soc@dgnitive variables and behaviour. Thus,

determining the optimal scale and descriptors in PR patients is warranted.
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Examination of the attitude means suggest that PR patients have positive
exercise attitudes. This maot relate to the functional abilities of male PR
patients because the degree of impairment is quiteamging many patienta
this group and in facsignificantlyhigher than female PR patient$herefore,
thinking that exercise is beneficial may mekate to ability levels in people who
have functional limitationdMore research aimed at understanding therdalie
motivational characteristics, and their relationship to relevant clinical and
behavioural outcomes this populatn is needed.

SecondaryResearchQuestion 7

Secondary research question 7 was to determine the degree of relationship
for selttalk functions and PRlinical indicators SGRQ and the 6MWT.

Self-Talk Function and the SGRQ in Femalesln female PR patients,
moderate positive coglations were found for selélk functionsi social
assessment and selfiticism, and the SGRQ subscales and total score. This
indicates that females who useelftalk to criticize themselves and navigate
social situations teradito have lower healthiatus.Previous research has found
that selfcriticism and social assessment galk are associated with negative
selftalk statements in healthy adults (Brinthaupt et al., 2009). So it may be that
the relationships of health status to selficism andsocial assessment sédiik
indicate an overall negative way of thinkigthough selftalk can be useful, it
may also be harmfuSelftalk may also provide evidence of positive and negative
patterns of thinking that might suggest poor prognosis oéipiadiutcomes.

Identifying positive and negative patterns of thinking may help PR staff provide
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support and resources to the PR patients who need it most. Future research should
determine if PR alone, or a specific sillk interventioncan change negagv
selftalk patterns, and if that change further relates to change in healthestdtus
other PR outcomes
SecondaryResearchQuestion 8

Secondary research question 8 was to determine the degree of relationship
for perceived illness severityMRC dyspna scale and perceived severity, and
actual severity as measured by lung functidtfEV1 % predictecand
FEV1/FVC.

Perceived Severity versus Perceived Breathlessne$he general
perception of disease severity (perceived seveatyalcognitive construgthad
a stronger relationship to actual severity over perceived breathle§siSs
dyspnea scaleplthough the salient symptom of PR patients is breathlessness
(O6Donnel | there aresother sym@din® &s3ociated with lung diseases
such as coughg, wheezing, and pain. AlsmanyPR patients have comorbid
diseasesuch agardiovascular disease, cancer, osteoporosis, and peripheral
muscle dysfunctiof O6 Donnel I et al ., 2007). Therefor
perceived severity may capture agreater ange of pedthdreds per cep!
illness than a measure of perceived breathlesse@dmg to a greater association
to actual severity

Gender Differences in Perceived and Actual lliness Severity'he
strength of relationships for perceived ikseseverity and actual severity was

much stronger in female compared to male PR patients. So far the results have
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indicated that female PR patientsd cognit.i
behaviour and health status than male PR patients. It niénablemale PR
patients are more sedfvare and cognisant of their thoughts and theirdsddan
male PR patients, thus creating greater congruence between perceived and actual
severity.
SecondaryResearchQuestion 9

Secondary research question 9 waddtermine the degree of relationship
for sociatcognitive variables, MRC dyspnea scale, and lung function (F&£V1
predicted and FEV1/FVC).

SociatCognitions More Related to Perceived than Actual Severity.
Socialcognitive constructs were more relatedite MRC dyspnea scale than to
lung function. Sociatognitive constructs and the MRC dyspnea scale both assess
individual s6 perceptions, thus a greater <c
perceptions scales compared to the percepinaiactuallung functon scales, as
the perception scales are measuring more similar constAlsbs.perceptions can
be influenced by common factors that may or may not relate to actual perceived
severity factors as evidenced by the stronger relationship between perceived
sewerity and morbidity than actual severity and morbidity (Nishimura et al.,
2002).

Perceived Severity Most Related to Lung FunctionApart from
perceived severity, none of the cognitions were significantly related to lung
function.Whereas the perceived setyeconstruct assesdé ndi vi dual s o

perceptions of their illness, the other socagnitive construstmeasurd
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indi vidual s06 p eVerysnpall anadnosignibcant relatienships s e .
werefound between the exercise soaalnitive constructand lung function
variablesbecause the two categories of variables are measuring different and non
congruent construct3he perceptions targeted in the sccagjnitive constructs
are probably only indirectly related to lung function through other bimsa
SecondaryResearchQuestion 10

Secondary research question 10 was to determine the degree of
relationship for selfalk items, the MRC dyspnea scale, and lung function.

Gender Differences for SocialtCognitive Self-Talk, MRC, and Lung
Function Relationships.In male PR patients, the soc@ignitive seltalk item
that was most strongly related to the MRC dyspnea scale and lung function was
perceived severity, su¢hatthose with more frequent high perceived severity
self-talk also perceived a higimount of breathlessness, and had @dang
function.The fact that perceived severity stk emerged as the strongest
associate of breathlessness and lung function points to the relevance of this type
of selttalk to male PR patients, provides sugigor the validity of this seftalk
category, and also indicates that their perceived severitjadlelt in line with
their perceived and actual illness severity. Future research should continue to
understand the role that perceived severity and pextseverity seltalk has in
determining PR patient health outcomes, and if it can be used to influence such
outcomes.

In female PR patients, the soea@gnitive selftalk item that was most

strongly related to the MRC dyspnea scale was high andrémméncy of
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perceived difficultyself-talkk Fe mal es who frequently said 0
and infrequently said 6dexercise is easyod p
of breathlessnes$he breathlessness caused by exercise exertion is mamextr
in patients with lung diseases than in people with healthy lungs because their
resting levels of breathlessness are grdater6 Do n n e | | . It ;may beathat |, 2007)
a large part of why PR patients find exercise to be difficult is because they feel
shot of breathIn fact, many peoplesfrain from attending exercidemsed PR
because of the burden of COPD symptoms (Keating et al., 2Bi/&n that
breathlessness is the main symptor€&PD( O6 Donnel | et al ., 2007)
surprising that PR patiemtgould frequently articulate a statement to themselves
that reflected how difficult they find exercise to be (because of their
breathlessness).
Non-SocialtCognitive SelfTalk, MRC, and Lung Function
Relationships For the norsociatcognitive selftalk categories, both the
frequency of positive and negative personal physical evaluatioithéatrongest
correlations to the MRC dyspnea scale and lung function, particularly in male PR
patients. Males who frequentlyidanegative physical evaluatiaelf-talk
statemerd hal poor lungfunctionand males who frequentlyidgositive
physical evaluatioseli-talk statemerst hal better lung function and low
perceived breathlessness. The severity of
function and breathlessness may be i mpacting male PR pati
the condition of their physical body. These perceptions may also be a function of

age as wel | . 1l ness does negatively i mpac
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patients are aware of it and articulgtihto themselves indicates that it is an
important consequence of their illness to th&his interpretation is consistent
with previous research that has found declined physical abilities to be an indicator
of exercise nofparticipation in older male atts (Cousins & Burgess, 1992).
Personal physical evaluatiselitalk was also strongly related to a number of
cognitions in male PR patients, such as scheduling SE, perceived difficulty,
barriers, and attitudes. Given that sccagnitions have been fad to be
predictors of exercise adherence (McEachen et al., 2011, Rodgers et al., 2008), it
may be particularly important to address m
physical body, possibly though sedflk, so that greater adherence to exercise can
be achieved.

General Discussion ofsender Differences in SelfTalk, Perceived and
Actual Severity. Whereas perceived severity was the most important construct to
perceived breathlessness and lung function in males, perceived diffiesltye
most importat construct in females. Similarly, personal physical evaluation self
talk was more related to perceived and actual severity in male patients. The
genderdifferences found in the relationshigsiongself-talk, perceived
breathlessness, and lung functionidon the other results of this study, and
together they seem to indicate that mal e a
perceptions of exercise and how their illness is manifested in their bodies may
have different impacts on their behaviour. This findsmgnportant for the

consideration of future interventions to increase exercise adherence in PR.
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SecondaryResearchQuestion 11

Secondary research question 11 was to determine the degree of
relationship for seffalk function the MRC dyspnea scale, andgdanction.

Self-Talk Function and Lung Function in Females. Amongfemale PR
patientsthose with lower lung function tended to use moreisgifforcement
selftalk. Selftreinforcement selfalk refers to seltalk used when feeling proud
of something oa has done and when something good has happened (Brinthaupt et
al., 2009) Research has indicated that gelihforcement selfalk isrelated to
automaic positive seHtalk statements (i.e., the frequency that positivetadtf
statement s |fepdosp hienatdos -0pngcmppness (.ea,the s el f
tendency to focus on ones thoughts, feelings, and emotional states), self
reflection, and internal state awareness (Brinthaupt et al., 200%ylbethat
seltreinforcement selfalk isa technique useby females PR patients to help
themput a positive spin on thmndition of their diseases a way t@motionally
cope.This relationship may be stronger in females with poorer lung function
because the awareness of the severity of their iliness issaleat than females
with better lung function, thus leading females with poorer lung function to take
action toward copingdrhis interpretations speculative, and more direct
investigation of this matter should occur before conclusions are drawn.
Seconday ResearchQuestion 12

Secondary research question 12 was to determine the degree of
relationship for perceived severity, MRC dyspnea scale, lung function, the 6MWT

and SGRQ.
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Relationship of Perceived Severity Scale$he perceived severity scales
T thesocialcognitive construct perceived severiymnd the MRC dyspnea scale,
are only weakly related. However, both scales have moderate correlations to
actual illness severity as measured by lung funclibrs suggests that the two

perceived severity scaleneasuralifferent attributes of perceived severity.

Perceived severity is a global perception

dyspnea scale is a disease specific perception of breathlessness. Many PR patients

have comorbid illnesses so although bresgbhess may be the salient symptom
( O06 Do etale00r) it is not the only symptom of their ilinesses. It might be
important to include both a disease specific and general indicator of perceived
illness severity when understanding behaviour and detemgnoutcomes
associated with PR patients.

Perceived Severity and the 6MWTModeratenegativecorrelations were
found for the perceived illness severity variables and the 6MWT, and very small

correlations for lung function and the 6MWT. This finding cates that PR

patientsodé perception of their i1l Il ness is m

actual severity of their disease. This is in line with previous research that has
found perceptions of iliness severitytietter predicmortality (Nishimura et al.,
2002 and dropout of PR in COPD patien{&an et al.2008;Garrod et al., 2006;
Selzler et al., 2012). PR may be an
of their illness in order to bring about positive changes in PR outcomealsand

produce a lasting change in such outcomes.

opti ma
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General Discussion

Selftalk is the silent conversation that one has with oneself about their
thoughts and feelings, and is a sgdimmunication system that influences affect,
thought, and behaviour (Meicheaum, 1977). In this view, seilk is conscious,
directive, and provides evidence of underlying cognitive structures and processes.
At first gl ance, Me i ctdikeseeimsaclean Grsd sich@es cr i pt i on
However, the results of this study poiatthe complexity of the setalk,
cognition, and behaviour relationships. The relationships are likelydxtional;
selftalk can influence cognition and behaviour, and behaviour and cognition,
particularly appraisal processes, can also influencealklfThe bidirectional
relationship between cognitipbehaviouy and environmental influences
described irtriadic reciprocal determinism (Bandura, 1986; 1990y example,
high levels ofSE are associated with behavioural adherence (Bandura, X207),
enhancindgSE (cognition) should lead to greater adherence (behaviour).
Behaviour, such as mastery experiences, can in turn be used to édBance
through appraisal processé&sese relationships may in turn change as a function
of the environmenfThe hdirectional relationships for cognitipbehaviourthe
environments well as selfalk becoms challenging to decipher and explain in a
correlational study. However, the results of this study seem to indicate that self
talk may bea usefulselt-directedtechnique for understanding cognition and
behaviour, over and above that determined by a cognition and behaviour
guestionnaire. Selfalk provides insight into the cognitive process and beliefs that

aresalient to individuals
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The relationships for settlk, cognition, and behaviour vary ggnderof
PR patients. Cognitioand seltalk was related téunctional abilitiesn both
male and female PR patients, with some constructs being more or less important
depending on patiegiender The difference inhtese relationships could be a
function of patiengender or it may be a function @xercise capacitylhe
females in this sample were much more functionally capable than the males,
which could influence cognition, and appraisal processes. Or it mayptoe th
females interpret and appraise things differently than males. Although this study
cannot indicate which explanation to adopt, it does highlight that these two groups
do indeed think differently, and that different approaches to changintbelf
cogntion, and behaviour need to be takkspending on the characteristics of the
individual. Similarly, the results also suggest that different cognitions and self
talk may need to be targeted in male and female patients in order to achieve the
same outcome ohcreased physical activity, amealth status

Research on setalk is based on the assumption that-taK provides
evidence of underlying cognitions, and that by changingtaldfyou can change
cognition, and behaviouHowever the results sugdebatthe relationships for
selftalk, cognition, and behaviour are not clear. Researchers have investigated
characteristics of sethlk such as valence (Tod et al., 2011; Zinsser et al., 2010),
functions of seltalk (Brinthaupt et al., 2009; Hardy €t,&2001;Vygotsky,
1962), andunctional significance odelf-talk to individuals(Oliver et al., 2009),
but have yet to clearly determine which cognitions-&dK is providing evidence

of, and what it is about sefalk that influences behaviour. Thetudy extends the
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literature on selfalk by investigating its relationship to known soaapnitions,
and supports the claim that s&dfk provides evidence of underlying cognitions
(Meichenbaum, 1977).

Vygotsky(1962)has suggested that s&dik primaily serves a self
regulatory function. This study found that stk function may indeed be
important to asses. The strong correlations for specifida&ltategories (which
are comprised of specific sdtilk statements) and sea#lk functions indcate that
there may be a common denominator between these variables. In particular, the
selttalk categories of reassurance, personal pressure, and persistence were
strongly related to the seiflk functions. It may that the statements representing
theseselftalk categories were examples of statements that can be used for those
selftalk functions. The strong correlations across thetatdfcategories and self
talk functions suggest that there may be an overarching function -oakelf
which may be tself-regulate. Within the definition of sefalk thatwasadopted
from Meichenbaum (1977), a function of stlik, selfcommunication, is also
adopted. Functions of sdklk imply that seHtalk and therefore cognition is best
understood as a procesather than a characteristic. Similarly, although
behaviour can be described and defined in terms of a characteristic, behaviour
change is a process. Therefore,-salik function may be particularly important to
consider when understanding cognitions, elmanging behaviour.

This research highlighted the importance of considering the consequences
of positive and negative setilk. Some of the relationships for s&dtk and PR

clinical indicatorandicated that itnight bepossible for selalk to hinde
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behaviour and have negative impacts on health status. When creating
interventions, there is a need to not only increase positive functions or
characteristics of sethlk, but also decrease negative functions and
characteristics.

The selftalk categoris that had the most and strongest associations to
sociatcognitions and PRwvere SE, perceived severity, perceived difficulty, and
personal physical evaluatipmdicating that these types of sadfk statements
may be relevant for understanding clinicadicators in PR patients, and
potentially exercise behaviaurhe socialcognitions that these sehilk
categories have been deemed to represent have been found to be important
associates of health behavious& has been found to be a robust predidtor o
exercise adherence in a variety of settings (Bandura, 1997), and appears to have
different associations to P&knical indicatorsamong male in female PR patients.
Performing exercise tasks is a major compo
their capabities to perform this behaviour is pertinent (Bandura, 1997).

Perceived difficulty, which is related to SE, has also been found to be an associate
of health behaviours (Rodgers, Conner, et al., 2008). Since PR patients are initiate
exercisers and functally limited, their ability to exercise may be contingent on

the difficulty to which they perceive the task to be. Perceived severity, which is a
construct not well studied, seems to be particularly important for understanding
clinical indicatoran this population. Many of the patients in PR &uractionally
impaired Therefore, their perceptions of their illness may drive how much

exercise they think they can and want to participatBensonaphysical
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evaluation, which pertains tmes pereptions otheir physical body, was
consistently associated with other variables in this study, such as health status,
quality of life, and sociatognitive constructsSel-image has been found to be a
factor underlying older adults exercise participation, with matecerned about
their ability and females concerned about their appearance (Cousins & Burgess,
1992). Perceptions about their body may be important to assess in future studies
among PR patients.

The results of this study also add to a growing bodyt@fdiure which
suggests that perceptions are important to assgsgiamts with lung diseases
Similar to past research perceived severity seems to be more important than actual
severity in predictingnortality (Nishimura et al., 2002) amdlevant outcmes to
PR, such as dreput (Fan et al., 208; Garrod et al., 2006; Selzler et al., 2012)
and functional exercise capacity (Garrod et al., 20@8)Bandura (1997) points
out, it 1is not oned6és actual capiabilities
important for understanding and predicting behaviour.

A number of gender differences were found in the imiahips among
study variables thahay,in part, be due to differesbcializationprocessesf
male and female older adults (i.e., adults @@yearsthroughout their lifespan
Socialization differences may lead to different perspectives on retirement and
leisure timewhich may ultimately impact their exercise participation in different
ways.Females tend to use retirement as a time for gadimnew roles,
challenges, and interegByles et al., 2013 Earlier in life females adopt multiple

caregiving roles as mother and wife which have compromisedéisire time
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(Kluge, 2002. Females value their independence in older adult hood and not only
enjoy taking barge of their leisure tim@luge, 2002 but are also more likely

than males to engage in health plannind kemsure/interpersonal planning in
retirement(Petkoska & Earl, 20Q9Conversely, males tend to engage in more
financial planning for retirement than fema({€riick & Moen, 1998 and adopt
moreconcretegoalsfor retirementather than abstract goals as females tend to
(Hershey, Jacoblawson, & Neukam, 20Q2It seems that males and females in
older adulthood may approach their leisure time from different perspectives, and
that these perspectives are based on different past experiences.

Males and e m apereeptidns of their physical bodyay also be due to
differential past histories and socialization experiences, which in turn may impact
their activity participation in different wayh fact, research has shown that older
males and females rain from exercise because of threats to theiriseiye;
however theseltimagemechanisms responsible for potential fpamticipation
are differenin males and femald€ousins & Burgess, 19920Ider males may
refrain from activityparticipationbecause their current physical ability does not
match that of their youth, and if they are no longer able to perform at their
youthful level they would rather not participate at(@lbusins & Burgess, 1992
Females may refrain from exercising besmthey have been historically
discouraged from sport and vigorous forms of exercise and prefer to avoid
exposing their aging figurgCousins & Burgess, 19%2Although the outcome of
activity participation or notparticipationmay be the same for titogenders, the

socialization processes of males and females may be quite difféezmter
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differences may easily be overlooked if the outcome of activity participation or
non-participation is the same in males and females. However, the mechanisms
that ae responsible for activity participation or nparticipation may be different
in males and females, suggesting that a different focus and appocactivity
adherencenay need to be taken for each genéeture research and
interventions should taketmaccount the possibility of gender socialization
differences.

The pattern of relationships across study variables was inconsistent
causing some associations to be difficult to interpret. For example, sometimes it
was found that positive levels of soe@lgnitions were positively associated with
positive seltalk and negatively associated with negative-t8k and sometimes
it was found that positive levels of soe@gnitions were positively related to
negative seltalk. The selitalk measured in th study was naturally occurring
selttalk. The inconsistency in the pattern of relationships between variables
suggests that naturally occurring skllk is highly variable and random. These
two characteristics make naturally occurring-selk difficult to measure. The
random and variableharacteristicef naturally occurring selffalk also makets
relationships to other variables random, variable, and inconsistent. Therefore, it
may not be feasible, beneficial, or useful to measure naturally oaggsaiftalk.
Selttalk may be useful if it used in a selirected way as a vehicle for controlling
and modifying thoughts and their consequential behavioural outcomesal8elf

has been found to influence behaviour in clinical, sport, and developmental
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psychology, and thus warrants further investigation of its use in exercise
psychology.
Strengths

A literature search indicated thats is the first study to measure social
cognitive constructs across multiple theories in PR patients. There is a lack of
research on behaviour change and samghitions in PR patients, thus this study
adds to the literature by contributing to the understanding of the -®ogjaltions
that might be important targets of behaviour change interventions. The assessment
of sogal-cognitions was complimented by the assessment ofadklfunction,
frequency, and motivational interpretation, also a novel undertaking in this
population. The investigation of se#lk is a study strength because it described
how cognitions can beepresented in thought, and pointed to salient thought
processes that may influence exercise behaviouclamdal indicatoran PR
patients This greater understanding of thought processes will help inform future
selftalk interventions, and also otheterventions that are based sociat
cognitive theories.

This study also included approximately equal numbers of male and female
participants, allowing fogendercomparisons to be made. Examingender
differences is important for enhancing our knowedf this patient population
and will contribute to our understanding of the challenges faced by groups of
patients, and ultimately inform the creation of the most effective interventions

across the greatest number of peoPlher characteristics that ghit be
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important to consider ifutureresearclare disease severity, time since diagnosis,
education, marital status, and support systems.
Limitations

Participation in this study was voluntary. Therefore, there may be
differences between those that agréeparticipate and those that did not.
Information about participants who did not agree to participate in this atasly
not available; therefore we are unable to determine what, if any differences
between those who participated and those who did ndttroey It could be
speculated, however, that a se#flection biasnightexist. That is, the participants
werevolunteers and may have been more eager and motivated from those who
chose not to participate. Also, PR patients were recruited from one PRmprogr
Edmonton. It may be that the patients attending this PR progeaedifferent
from the general PR patient populatidm addition, people with lung diseases
participating in PR may be differefiom people with lung diseases who do not
participatem PR. Therefore, caution should be taken when generalizing the
results to people with lung diseases who have not participated in PR.

Although the majority of the participants in this study were diagnosed
with COPD, this sample was not homogenous, nor iastérogeneous enough
to make comparisons across disease groups. Although all participants have lung
disease, there may be important differences between the groups of people from
different diseases. These differences may be tied to the etiology of ¢hselis
which may be fundamentally tied to their behaviours. For example, COPD is a

disease primarily caused by smoking. The behaviours and coping strategies of
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people with COPD who have smoked all of their lives may be quite different from
people with broniciectasis and asbestosis, who may not have such an extensive
smoking history. A more homogenous sample of lung disease patients would be
preferable in order to interpret the results more clearly.

One potential limitatiorin measuremerdould be the lackf experience
that participants had with exercise. For many lung patients beginning PR, exercise
is somewhat of a foreigactivity. This population is generally older adults, many
of whom have been active during their occupations, or through caring for the
family home.Although their experience with activities of daily living and
occupational physical activity may be plentiful, their experience with structured
exercise may be limited. For sontkeir only experience witktructuredexercise
before respondmto the questionnaire has come from their week of experience at
the lung centre. This limited amount of exercise experience may lead to thoughts
about exercise that are somewhat nadanetheless, these thoughts are important
as they are salient to th®pulation upon entering PR, and thus provide useful
and relevant information. Furthermore, so@agnitive and selfalk data were
collected during the” week d PR to ensure that beliefs were based on actual
experience with structured exercise thansountered in PR settings. As
completion of PR and greater experiences with exercise accumulate, beliefs about
exercise may change. Therefore, the results of this study may only be
generalizable to respiratory patients just beginning PR who have limited

experiences with exercise.
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An additional limitation in measurement pertains to the exercis¢adle!f
guestionnaire developed from the pilot stirtgrviews The selftalk statement
coding was done entirely by one researcher which may have introduced bias
more rigorous approach would have been to have another researcher
independently code the sétflk statementsThis would allowinter-rater
reliability to be assesse@he inconsistent relationships between the social
cognitive selftalk scales and theorresponding sociaognitions may be a
consequence ahe singleresearcher codindt may also be that the lack of
consistent relationshigsetween selfalk and other constructs due to the
random nature of general thoughts about exercise. Thesistemt associations
between selfalk and clinical outcomes suppdttis interpretation. It is likely that
both the exercise selflk assessmeifin the current formand the random nature
of selttalk havecontributed tahe inconsistent associationdween constructs.
For these reasons, the current form of the exercis¢éadlelfjuestionnaires not
useabldor future researchAssociation®f self-talk to sociatcognitions and
clinical indicatoramay be misleading aridaccurate Thus, the results @his
study should be interpreted with caution.

Thedefinition of selftalk used in this studyas proposed by Meichenbaum
(1977),wasthat selftalk is the silent conversation that one has with oneself, and
is an intrapersonal communication system thamérfces affect, thought, and
behaviour, stipulates that sé#ik is conscious. Thus, this study can only make
generalizations to thoughts that people were aware of. As thought can be both

conscious and unconscious, it is probable that patients had thabghthey were
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unaware of that may be important associates of sooghitions and PRlinical
indicators Likewise, conscious thoughts may influence behaviour in unconscious
ways, which may have impacted the relationships among study variables.

This study is crosssectional and neexperimental. From the study design
it cannot be concluded that sédik and sociatognitions causelealth statusr
functional exercise capacity. Rather, it can only be concluded that there is a
relationship between théusly variables and that a bidirectional association is
probable in many of the relationships investigated.

Implications

This study supports the notion that galk provides evidence of
underlying cognitions (Meichenbaum, 1977), and is a tool that caedzkto
understand cognitive structures and processesté&elalso appears to be
relevant to understanding and explaining health statusuastional abilitiesn
PR patients. Assetf al k i s something that some patien
is inexpensive to administer, it may be a useful intervention techniqogtove
PR outcomes, including health status and physical activity in PR patients.

The results of this study also indicate that male and female PR patients are
different not only in tkir functional abilities, but also how they think about
exerciseGenderand functional differenceshould be taken into account when
delivering and designing interventions to increase physical activity in PR patients.
Different constructs may be more sali to male patients than to female patignts
or to patients with more or less functional abilBymilarly, male and female PR

patients may interpret the same statement very differently, resulting in different
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effects on the target behaviour. While itrgportant to increase positive content
and functions of selfalk, it may also be just as important to decrease negative
content and functions of sellk.
Conclusions

Selftalk is related to known soctabgnitive constructs, health status,
lung functon, and functional exercise capacity in PR patierie. selftalk,
cognition, anctlinical indicatorrelationships are complex and varydsnder of
PR patientsThe inconsistent relationships between-sai, cognition, and
clinical indicators suggesthat not all naturally occurring seilk is meaningful,
and that seltalk may be best used to influence cognitions and behaviour in-a self
directed wayFurthermore, rale and female PR patients may have different
salient beliefs and cognitionghe phyical capabilities of PR patients may
account for some of thgenderdifferences among the relationships between
constructsGender differences may also be due to the different socialization of
males and females throughout their lifespan.
Future Directions

Many future directions could be taken based on the results of this study.
First, it is necessary to validate a galk questionnaire about exercise. The
exercise selfalk questionnaire developed in the pilot study may not be suitable
for future reseah in its current form. Some very strong correlations between
selftalk categories suggest that there may be an overarchinglgetategory or
function being represented. A moredapth content analysis, followed by a

factor analysis would begin to @etine the selfalk categories represented in the
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guestionnaire. Also, the motivational interpretation scale should be given more
thought. Motivation is a complex construct to measwtach may not be fully
capturedby one item. Although motivational mrpretation may be important for
understanding sethlk, an entire questionnaire devoted to motivational
interpretation may better capture the complexity of the construct.

Prospective studies examining the change oftattfover time, and the
subsequenmpact of that change on PR outcomes, such as health status,
functional exercise capacity and physical activity behaviour would provide insight
into the stahlity of seli-talk over time, andhe impacibf PR onself-talk.

Similarly a study examining thafluence of seltalk on physical activity
behaviour would be useful, as would a study to determine whethéal&el
reflective of sociakognitions or serves some other separable funcdon.
objective measure of physical activity should also bleidexd in a prospective
study to determine if setalk can impacphysical activitypehaviour in PR
patients. As sustained activity is necessary for maintaining health outcomes of
PR, studies should include follewp times posPR. It may be informative to
include a onanonth postPR follow-up to determine any immediate changes that
may occur once removed from the PR setting, and alsmanéh followup to

see the long term impact of PR on dalk, and seltalk on physical activity
behaviour.

Future resarch comparing PR patients to other populations would be
informative. Comparing healthy aged matched adults to PR patients would

provide insight into the impact that respiratory diseases have etalkel$ocial
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cognition, and functional exercise capgctlationships and whethgender

differences area result of patient capabilities or if there are inherent differences
between male and females in how dalk is interpreted, and responded to.

Gender differences may in part be due to different soat&diz among makeand
females More research should be conducted on understanding the socialization of
patients with respiratory disorders. Understanding leisure time beliefs,
expectations, and goals of patients upon entering rehabilitation will impreve th
success of longermphysicalactivity interventions.

This study suggests that s&tk could be an intervention technique to
improve health outcomes and increase physical activity behaviour. It is a simple
technique that is inexpensive to administdre results of this study, along with
the previous studies sugg#sat selftalk interventions may be best used in a-self
directed wayTo determine the effectiveness of the-¢alik intervention, a
randomizeecontrolled trial should be conducted. An ettjve measure of
physical activity, along with health status measures should be collected to
determine the impact of the s#diik intervention on these main outcomes.
Measures of socialognitions and selfalk should be obtained as well to provide
insight into the mechanisms impacted by the-saK intervention.

Many future studies on seiflk and exercise could be conducted. Onte a
exercise seltalk measure is validated, efforts should be made to understand the
selftalk, cognition, and behaviouelationships so that effective interventions to
improve PR outcomes, as well as increase and sustain physical activity can be

implemented
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Appendix A: Pilot Study Interview Guide

Thank you for agreeing answer some questions for me today. This interview is part of

my Masterds research project at the University
you and others at the lung centre, | will analyze the data and write a paper about what |

find. What you shiae with me today will help us understand what you think about

exercise and how we can help other people that come to the lung centre be more active.

The interview should take no more than 30 minutes. If there are some questions during

the interviewthatyu donodot want to answer that is fine,
on. What you say to me today will be anonymous, which means that your name will not

be attached to this interview. As well, with your permission, Dr. Stickland will collect

some of youhealth information from your file here at the Centre for Lung Health, such

as your age, marital status, smoking history, lung function, exercise capacity, and

diagnosis. This information will also be kept anonymous. You haeivesta consent

form. Bysigning this, you are consenting to this interview as well as giving us

permission to access your health information as | have described.

Finally, in order to be as accurate as possi bl
liketorecordwhatyousa so | donét miss any of it. |l donot
relying on my notes and maybe missing something that you say or inadvertently change

your words somehow. Is it ok that | record this interview?

Today | am going to be asking you about exerdigahe lung centre, you are learning

how to do different types of exercise, like walking on the treadmill, riding the bike,

stretching, using therabands, and lifting weights. When | ask you about exercise, | am

talking about these activitiesthatlhawe nt i oned. | 6m speaking to you
want to understand what sort of statements you say to yourself about exercise and how

those statements contribute to whether you exe

thinking about exercising sometimesIttk Al dondét really feel Il i ke
tomorrow when | 6m | ess busyo, and someti mes |
know it wild.l mavlneto emphadize thdt wegare antarésted igour

self-statements and what they meato you.
Do you have any questions before we begin?

First 16d |Iike to get an idea of what your exp
a) Thinking back throughout your life, what types of exercise have you done? How
often did you do each type?
b) What type of egrcise do you currently do? How often do you do each type?
a. Probe: by choice? Because you have to? Where?
c) Has the type of exercise you have done changed since you started coming to the
lung centre? How much has the amount of exercise you have done cheroged
you started coming to the lung centre?
a. Probe: How much did you used to do? How much now?
d) Has the reason why you exercise changed at all?
a. Why did you start? Why do you exercise now?
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e) Before you started coming to the lung centre, what did you thinkt &xercise?
What do you think now? Can you think of any reasons for this change?
ff Can you think of a time when you werenodt ex
should be?
a. Probe: What was different about this time? Thinking back, what were
your thoughts dring this time?

Ok, thatodos great, thank you. Now can you think
coming to the lung centre; that first week when you were introduced to all of the exercise
equipment.
a) Had you ever used the treadmill, bikes, weigatsl therabands before?
b) What were some of the thoughts that were going through your head when you
first started using the equipment at the lung centre?
a. Probe: Do you consider these thoughts to be positive or negative?
b. What was your reaction to these thotggh
c. If your thoughts or reactions had been different, would you still have
continued to exercise?
d. How often do you still have those thoughts while you are exercising?
¢c) How have your thoughts changed now that youd

This is veryhelpful. Now | want you to think about your exercise habits presently and the
thoughts that go through your head while you are exercising.
a) When you are down at the lung centre walking on the treadmill and you are
feeling a bit tired. What are some thotgjthat might go through your head
to help you finish your exercise bout?
a. Probe: Are these positive or negative thoughts?
b) When you are at the lung centre exercising and you are feeling great, what
are some thoughts that might go through your head?
a. Probe: Ae these positive or negative thoughts?

You just spoke about thoughts that you have while exercising. Now | am interested in
your thoughts when you are thinking about exercising. Sometimes we may say positive
things and sometimes we may say negative thing
a) On a day when you are feeling good and you are getting your stuff together to
come down to the lung centre, what are some thoughts that are going through
your mind?
a. Probe: Are these positive or negative thoughts?
b) On a day when you are not feeling verglivmaybe you think that you are
getting an infection, what are some thoughts that go through your head on these
days?
a. Probe: Are these positive or negative thoughts?
b. Do you still come down to the lung centre on these days?
c. Can you think of a specificaement that you say to yourself that helps
you exercise on these days when you don:
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d)
e)
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i. Probe: Do you consider this a positive or negative statement?
Are your thoughts different on the days that you come down to the lung centre
from the days that yodo not come down to the lung centre?

a. Can you think of a day when you did not come into the lung centre. What
were your thoughts on that day?

i. Probe: Do you consider this a positive or negative thought?
Do you think that saying positive thoughts to yourkelp you to exercise?
If you thought negatively about exercise, would that influence how much you
exercise?

Now | am going to give you some specific examples of some thoughts that you might
have when you are thinking about coming into the lung centt@xercising. After |

read you the statement, | would like to know how you would respond. (Probe for positive
or negative statements/thoughts)

a)

b)

c)

Say you are getting ready to go to the | ung
donét feel | iw&utd yau to ot thind & you said thihta yourself?

The same scenario, only this time you think
di fficult for me, I dondét want to go anymor
said this to yourself?

What if you thoughtty our sel f, Al know that | will ffee
today. 6 What would you do or think if you s

Thank you very much! This has been very helpful so far. | am going to switch things up a
bit and ask a few questions about your meioca

a)

b)
c)
d)
e)

f)
9)

First off, are you currently taking any medication now? (This can be lung related
or not)

How long have you been taking your medication for?

Would you say that you are pretty good at remembering to take your medication?
How do you make sure that ytake your medication?

Could you give me an example if something that you would say to yourself when
you are trying to remember to do something?

Do you ever have to remind yourself to exercise?

What do you think is different about remember to taking youtica¢ion and
remembering to exercise?

I just have a few more questions for you today.

a)
b)
c)

d)

Overall, would you say that your thoughts about exercise are positive or
negative?

If you had (opposite to positive or negative thoughts) do you think that would
influence whether you exercise or not?

Do you think that helping people think more positively about exercise would help
them to exercise more often?

Has the way you think about exercise changed since you started coming to the
lung centre.
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e) What do you think woulgeople who attend the The Breathe Easy program
continue to exercise once they are done the program?

That is all of the questions that | have for you today. Can you think of anything | should
have asked you that | didndét think to ask?
Thank you for youtime. Your participation in this interview is very much appreciated.
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Appendix B: Pilot Study Informed Consent and Information Sheet
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Thank you for taking part in this study conducted gr€ise Psychology Laboratory,
Faculty of Physical Education and Recreation at the University of Alberta. This study is titled:
Understanding Internal Dialogue about Exercisehe principal investigator is Dr. Wendy Rodgers
with research assistance from A&Marie Selzler. This project is being run with the support of
the Centre for Lung Health at the Edmonton General Hospital.

BackgroundExercise is an important part of many rehabilitation programs. We are approaching
you because you are participatingdn have participated in rehabilitation that includes exercise.

We are conducting interviews to find out the types of thoughts that people have when
considering participating in exercise. The information gathered in this research study will be used
to congruct a questionnaire to help us measure thoughts about exercise.

Purpose:You are being asked to participate in this research study to help us find out more about
what people think when considering participating in exercise.

Interview proceduresif youchoose to participate, you will be asked about the types of thoughts

that you say to yourself when thinking about exercise, how you react to those thoughts, and

other questions about how thoughts about exercise influence your mood. This interview will be

dzZRA2 NBOZ2ZNRSR FyR GF{1S dzLd G2 on YAydziSa (2 O2YLX Si
jdzSadAizya Ay GKS AYyUSNWASg:I &2dz R2y Qi KI @S G2z &2dz
answers from everyone who responds to make a questionnairevfilbbelp us measure

AYLERNIIFYyd FalwsSoida Foz2dzi LIS2LX SQa (K2dzaAKGa Ay NBfIGA
with your permission, Dr. Stickland will take some descriptive information including your age,

smoking history, last lung function teshst exercise test, and marital status from your patient

chart. Providing your written consent gives us permission to access any personally identifiable

health information which is under the custody of other health care professionals as deemed

necessarydr the conduct of this research.

Possible risks and benefitThere are no risks to you from participating in this interview. The

0SySTAla G2 dza FNB GKIG @2dz 6Atf KSELI dz& FAIdzZNB 2 dzi
exercise and also how to measute thoughts that are related to exercise participation with a

new questionnaire. Participating in this interview might help you understand how your thoughts

are related to your exercise participation. Your participation in this research study will dfso he

us out and hopefully help future rehabilitation program patients.

Confidentiality: All of the information you provide will be held in strict confidence by the
researchers. No information will be shared with anyone else. All personal information will be
stored in a locked file cabinet in a lab, or on a password protected computer. The information
collected from everyone in the study will be presented as a group, so that no one will be
identifiable. All identifying information, including names, will bencved immediately after all of
the interviews and participant information has been collected and linked together. Normally,
data is retained for a period of 5 years post publication, after which it will be destroyed. The
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potential outputs of this study ifade, but are not limited to, publications in professional and
applied journals, presentation of information at local, national and international conferences,
and workshops presented to health practitioners interested in the promotion of exefise.
signing the consent form you give permission to the study staff to access any personally
identifiable health information which is under the custody of other health care professionals as
deemed necessary for the conduct of the research.

Freedom to withdraw:If at any time during the interview you would like to withdraw, simply
inform the researcher and your information will be removed from the study upon your request.
There will be no consequences if you choose to withdraw from this research study.

Additional Contacts:f you have any questions about this project you can contact any of the
researchers listed above. If you would like to talk to someone who has no direct involvement of
the project, you can contact the University of Alberta Research Ethice @ffit80492-2615.

This project was approved by Health Research Ethics Panel at the University of Alberta.

Thank you for your consideration,

Wendy M. Rodgers, Ph.D.
Professor of the Faculty of Physical Education and Recreation
7804922677

AnneMarie Sézler, B.Sc. (Hons)
Master Student of the Faculty of Physical Education and Recreation
780492-7424



189

¥
"p'\'ll i 4

i

' Mg
.yt

Faculty of Physical Education and Recreation
Consent Form

Title of Project: Understanding Internal Dialogue about Exercise

Principal Investigator:  Dr. Wendy Rodgers, Ph.D.
Faculty of Physical Education and Recreation, University of Alberta,
(780)492-2677
wendy.rodgers@ualberta.ca

Colnvestigators: AnneMarie Selzler, B.Sc. (Hons), University of Adh&l927424
Tanya Berry, Ph.D., University of Alberta,-8230
Michael Stickland, Ph.D. University of Alberta, Caritas Lung Centr& 3467

Do you understand that you have been asked to be in a research study? Yes No
Have you read and receivectapy of the attached Information Sheet? Yes No

Do you understand the benefits and risks involved in taking part in this Yes No
research study?

Have you had an opportunity to ask questions and discuss this study? Yes No

Do you understand that you are &do refuse to participate, or to withdraw  Yes No
from the study at any time, without consequence, and that your informatio
will be withdrawn at your request?

Has the issue of confidentiality been explained to yb@w?you understand Yes No
who will have acced® your records, including personally identifiable healtt
information?

This study was explained to me by:

| agree to take part in this study:

Signature of Research Participant Date Witness

Printed Name Piinted Name

| believe the person signing this form understands what is involved in the study and voluntarily
agrees to participate.

Signature of Investigator or Designee Date


mailto:wendy.rodgers@ualberta.ca
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Appendix C: Operational Definitions of Selttalk Categories

Self-efficacy in selftalk
Selt-efficacy in selftalk refers to the language used by a person
that states their confidence or belief in their abilities to carry out an
exercise task. High seéifficacious seltalk is evident in words
t hat i ndi catned tohre ppoesrssiobn yiiciwi | | 0 be
exercise task. Likewise, low sedfficacious sektalk is evident in
words that i1 ndicate the person Acann
able to do the exercise task.
Perceived difficulty in selfalk
Perceived diftulty in selftalk refers to the language used by a
person that states whether they judge the exercise task to be
difficult or not. In high perceived difficulty sethlk, words or
statements are used that indicate that the person judges the exercise
taskt o be fAchall engingo, Ahardo, dAadiff]
them to handle. In low perceived difficulty sédfik, words or
statements about exercise, such as i
are used.
Perceived severity in sefalk
Perceived severityiselftalk refers to the language used by a
person that states whether the person considers their illness or
symptoms of their illness to be severe. In high perceived severity

selft al k, words are used that indi cat e

diseased grave, or the symptoms associated with their disease are
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serious. For example, statement

S

S u

well 06 may be used. Correspondingly,

selft al k, words that indicate the
ishgoodo or fAmanageabl edo or that

badod or Amanageabl eo are used.

Instrumental attitudes in sathlk

Instrumental attitudes in setflk refers to the language used by a
person that states whether the person considers exerbise to
advantageous or disadvantageous. Positive instrumental attitudes

in selttalk is evident in words that affirm that exercise is

c

condi

t hei |

advantageous, and describe exerci

Abeneficial 0. On the ot hesinhand,

self-talk is evident in words or phrases that state exercise is

disadvantageous. For example, words are used that state that

exercise is finot helpful o, HAusel

Affective attitudes in selfalk

Affective attitudes in selfalk refers to the language used by a
person that states whether the person considers exercise to be
associated with an emotional state. For positive affective attitudes
in selftalk, words are used that describe exercise related tasks in a
positive emotionalwayWor ds such as Afuno,
used. For negative affective attitudes in4$elk, words are used

that describe exercise in a negative emotional way. For example

S e

ne

g

€sso
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words wi |l |l be used that describe exe
Aunenjoyabl eo.
Barriersin self talk
Barriers in seHtalk refers to the language used by a person that
states reasons why they do not exercise. High perceived barriers in
selftalk will is evident when people say to themselves the reasons
why they do not exetcredp,sbthdasnodil
ito, or Al dondt want too.
Persistence in setalk
Persistence in setalk refers to the language used by a person that
states whether they desire to continue or discontinue exercise
(similar to encouragement). In high pestent sekltalk, words or
phrases are used that indicate the person wants to continue to
exercise and keep trying. For exampl
and AA |ittle bit at a timeo, are us
selftalk, words or phraseseaused that indicated that the person
wants to discontinue exercise, or stop trying. An example phrase
is, Al think 16l stop tryingo.
Personal physical evaluation in stdfk
Personal physical evaluation in s&dfk refers to the language used
by a peson that states their opinion of their physical body.
Someone who has positive physical evaluationtagkfwill

frequently say phrases about their physical body that are favorable,
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such as, Al feel strongo. Someone wh
evaluation slf-talk will frequently say phrases about their physical
body that are unfavorable, such as,
conditiono, or Al &m not iin very good
Personal pressure in sk
Personal pressure in sedflk refers to the language usedaby
person that states that they feel obligated to perform some aspect
of exercise (similar to introjected or external regulation fron: self

determination theory). In high personal pressuretat{f words

are used that indicate their obligation to exetcises uc h a's Aneedo

~

Amust o, Ashouldo, or fAhave too.
Reassurance in sdhilk

Reassurance in sdlilk refers to the language used by a person

that is used as means of personal support that affirms that they will

be able to successfully complete their elsgr¢ask. In high

reassurance sefélk, words or statements that assure the person

that they are on track are wused; for

~

Al &m going to be fineo.
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Listed below are a variety of statents that people may say to themselves (either silently or out
loud) when they are exercising or thinking about exercisiigen you think of exercise, think of

what you have been advised to do at the Lung Centre

Please read each item and respond to tligiestions listed below.

| can do this
How often do you say this stateméntyourself about exercise?

1 2 3 4 5 6
Never Rarely Sometims Often

Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more

Less or less

| 6m not in very good shape

How often do you say this stateméatyourself about exercise?

1 2 3 4 5 6
Never Rarely Sometimes Often

Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more

Less or less

| can make it

How often do you say this stateméatyourself about exercise?

1 2 3 4 5 6
Never Rarely Sometimes Often
Does this statenmt make you want to exercise more or less?

1 2 3 4 5 6

Much Neither more
Less or less

7
Very often

Much
More

7
Very often

Much
More

7
Very often

Much
More



A little bit at a time

How often do you say this statemeatyourself about exercise?

1 2 3 4 5 6
Never Rarely Sometimes Often

Does this statement make you wanexercise more or less?

1 2 3 4 5 6
Much Neither more
Less or less

| should do more

How often do you say this statenieo yourself about exercise?

1 2 3 4 5 6
Never Rarely Sometimes Often

Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more
Less or less

Exercise is too difficult

How often do you say this statementyourself abouéxercise?

1 2 3 4 5 6
Never Rarely Sometimes Often

Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more
Less or less

| canét breathe very wel/

How often do you say this statementyourself about exercise?

1 2 3 4 5 6
Never Rarely Sometimes Often
Does this statement make you want to exercise more or less?

1 2 3 4 5 6

Much Neither more
Less or less
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7
Very often

Much
More

Very often

Much
More

7
Very often

Much
More

7
Very often

Much
More



Just do it
How often do you say this statemeatyourself about exercise?

1 2 3 4 5 6

Never Rarely Sometimes Often

Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more
Less or less

My body is not in good condition

How often do you say this statementyourself about exercise?

1 2 3 4 5 6

Never Rarely Sometimes Often

Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more
Less or less

| need to work harder

How often do you say this stateméatyourself about exercise?

1 2 3 4 5 6

Never Rarely Sometimes Often

Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more
Less or less

Exercise is helping me feel better

How often do you say this statementyourself about exercise?

1 2 3 4 5 6

Never Rarely Sometimes Often
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7
Very often

Much
More

7
Very often

Much
More

7
Very often

Much
More

Very often



Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more

Less or less

| think 1861l stop trying

How often do you say this stateméntyourself about exercise?

1 2 3 4 5 6
Never Rarely Sametimes Often

Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more

Less or less

Exercise isnot so bad

How often do you say this stateméatyourself about exercise?

1 2 3 4 5 6
Never Rarely Sometimes Often

Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more
Less or less

Just a little bit longer

How often do you say this statementyourself about exercise?

1 2 3 4 5 6
Never Rarely Sometimes Often
Does this statement make you want to exercise more or less?

1 2 3 4 5 6

Much Neither more
Less or less
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Much
More

7
Very often

Much
More

7
Very often

Much
More

7
Very often

Much
More



| d demlbke it

How often do you say this statemeatyourself about exercise?

1 2 3 4 5 6

Never Rarely Sometimes Often

Does this stateent make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more
Less or less

| have to keep trying

How oftendo you say this statemetat yourself about exercise?

1 2 3 4 5 6

Never Rarely Sometimes Often

Does this statement make you want to eisermore or less?

1 2 3 4 5 6
Much Neither more

Less or less

| donot think | can do this

How often do you say this statentto yourself about exercise?

1 2 3 4 5 6

Never Rarely Sometimes Often

Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more
Less or less

|l m _going to be fine

How often do you say this statemeatyourself aboutxercise?

1 2 3 4 5 6

Never Rarely Sometimes Often
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7
Very often

Much
More

7
Very often

Much
More

7
Very often

Much
More

7

Very often



Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more
Less or less

Exercise is easy
How often do you say this stateméntyourself about exercise?

1 2 3 4 5 6
Never Rarely Sometimes Often

Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more

Less or less

| 6m going to do it even though

How often do you say this stateméatyourself about exercise?

1 2 3 4 5 6
Never Rarely Sometimes Often

Does this statement make you want to exercise more or less?

1 2 3 4 5 6
Much Neither more

Less or less

| feel strong

How often do you say this statementyourself about exercise?

1 2 3 4 5 6
Never Rarely Sometimes Often
Does this statement make you want to exercise more or less?

1 2 3 4 5 6

Much Neither more
Less or less

Much
More

7
Very often

Much
More

donodt

Very often

Much
More

Very often

Much
More
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| have to do it
How often do you say this statemeatyourself about exercise?

1 2 3 4 5 6
Never Rarely Sometimes Often
Does this statement make you want to exercise more or less?

1 2 3 4 5 6

Much Neither more
Less or less

200

7
Very often

Much
More
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Appendi x E: St . Georgeds Respiratory

Centre for Lung Health
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St. George’s Quality of Life Questionnaire

About the Questionnaire

1.These questions are to help us understand how your BREATHING
PROBLEMS may affect your life and if our program helps you.

2. Please read the questions carefully. Ask if you do not understand.

3. Written comments are not required. Do not write “sometimes”. Mark
“true” if your answer is “sometimes”.

4.There is no right or wrong answer. Simply answer how you feel.

5. If you are with someone, do not let them answer for you.

6. You must answer every question unless it instructs you to go to the next
one.

NAME DATE

FOR OFFICE USE ONLY

Program Date and Class Number

Checker’s Initial

Pre

Post

Six Month Follow Up
One Year Follow Up

I B o O o R

Two Year Follow Up


































