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Abstract

The overall purpose of this study was to examine physical activity counselling and
program preferences in a sample of adults with type 2 diabetes. This thesis was
exploratory in nature and employed a mixed-methods approach. The research consisted
of two studies. Study One was a quantitative, secondary analysis of survey data of a
national sample of adults with type 2 diabetes. Study Two was a qualitative follow-up
study employing telephone interviews. Both studies showed common preferences for
types of activity including walking as the most preferred behaviour and the preference of
engaging in activities with others. Overall, participants viewed physical activity
positively; however, there was a tendency towards misunderstanding physical activity-
related terminology. Tailoring interventions and physical activity programs to the specific
needs and interests of individuals is an important component for health professionals and

researchers in facilitating this behaviour.



Acknowledgments

I would like to take this opportunity to thank those that have helped me through
this Masters degree. First and foremost, a big thank you to my supervisor Ron Plotnikoff
for all his support, understanding and excellent advice. Also, thank you to my committee
members, Kerry Courneya and Normand Boulé for their help and support. As well, I
would like to thank all the fine people I have worked with in the Physical Activity and
Population Health Research Lab over the years.

I would like to acknowledge and thank all the people who volunteered their time
to participate in my research. Ihope the valuable information and insight gathered in this
thesis will contribute to improving quality of life for people with type 2 diabetes.

Finally, there are not enough words to express the thanks I have for my friends
and family, especially my husband Nathan, and my parents Rob and Darlene. Without

their constant support, love and encouragement, this thesis would not have been possible.



Table of Contents

Chapter One — INtrodUCHION ......cc.evviioiiriiiieriienee et 1
1.0 OVerview Of Chapter.....ccooveiniiiiiiiiniiieesr et 1
1.1 INErOAUCHION ..o b e 1
1.2 Overall Rationale..........ooeeiuiiieiiiiiniiiicieeee ettt 5
1.3 Overall StUdY PUIPOSE......cccveeiieiiieciiirie ettt et teee et e see s e ssnessaeereesne s e e sreanaennes 5
1.4 Study Objectives and Thesis Plan.........ccccoccevviininniiniiniieiccieneenreeeeesceeen 6
RETETEICES ....eovveiieciierteect ettt e e e b e st saesarese s e sbe s e 8

Chapter Two - Literature REVIEW ........cc.covviiiiiiriiiiiiececeeeeceeeccsee st 16
2.0 Overview of Chapter........ccocevveereriinenececieecececne e oo nrene 16
2.1 Prevalence and Burden of Diabetes ..........ccccoceiveeiininiiiiiiccniinniiicnccicecicenn 16
2.2 Lifestyle changes: the role of physical activity.........ccoveciiviiviiniininininiiiis 17

2.2.1 Resistance TTainMing ......cocceeeieeeeireenieinieeeeneeee et sar e sr s 21
2.2.2 CDA Physical Activity Guidelines..........cccceeveeiiiiniiiiieececenreceeeeen 23
2.2.3 Potential risks of physical activity......ccoccoovirviiniiiiiiii 23
2.3 Physical Activity Prevalence in the Diabetes Population ............ccccoeciivininiennn 24
2.4.1 The General Population...........ccccoovveriieinicniiiiieciieee e 25
2.4.2 The Type 2 diabetes population...........cccooveveviiineniinniiieineecene 28
2.5 EXErcise Preferences . ....ocvvvveiriieieieeiienicce et s 29
2.5.1 General POPulation ..........ccoeveieeiiinieinenicenien e 31
2.5.2 O1AEr AQUILS ......ooevieierieeeeee ettt eesv e st ss e ae e esn e eenreneens 32
2.5.3 Exercise preferences in chronic diS€ase groups ........ccocceeveeviiviennicineiiinennees 34
2.6 Study Rationale ..........cocoveiririerieniiiinieieies ettt 41

REECTEIICES .. oeeeeeeeeeeeeeee e e et seeeeeseensanssesseseesssnnnsasasessessesunnassssanssssseenssnsnnsesesseennnrns 43



Chapter Three — Study One..........ccoiiiiiiiiiiiiiii e 66

3.0 Overview of the Chapter ... 66
3.1 INFOAUCHION ...vviieiiicieccie ettt bbb e 66
3.2 Rationale of the StuAY .......c.ccovierineninicienr 68
3.3 Study Purpose, Objectives and QUESLIONS.........ccevvvirieriiriiiinniine 69
3.3.1 Subsidiary COMPONENLt .......cccceiiruiiiiiiiiiiiiiee e 70
3.4 MENOAS....c.oi it e s 71
3.4.1 Background.........cccveeiiiiininiiiiiiiii e 71
3.4.2 Recruitment and Procedure ...........ccccocievvviiniiiiiniiinniiecneee s 71
3.4.3 SAMPIE c.oveieniieieieriiecrc e 72
3.4.4 INStrUMENLAtION .....ccvviveirrieeeeeereertere st 73
3.5 ANGALYSIS ...vovevieeiiriieeee s 77
3.6 RESUILS .vveeiiieiieieet it eve et e et e st esae e ser s rn e ba e s be et sas e b e s ns et s b sbb s be s eh b e a e b b e b b eenes 78
3.6.1 Research QUESHON 1@ .....cceoveeieeriiiiiiiiiiiiiic e 78
3.6.2 Research QUESHON 1b .......cceecerieiininiiiiiniiii e 79
3.6.3 Research QUESHON 2@ ........ccovieveireiciiniiniiiniiicie et 80
3.6.4 Research QUESHON 2D ......cccviverieerieiiencriiicnie st 82
3.7 DHSCUSSION ..ocoivviieitieecieeesireressteeessaaessebesensneeessmreesbasesabbas s e are s e sbaeesbbssersaeasneesesneans 85
3.8 Strengths, Limitations & Future DIirections ..........ccoocvvieiiinenininnenncciinns 93
3.9 CONCIUSION.....cuveiiiitieeiieeeeeee et e enr s e e b et sate e s erar s are e s sab e s e sabe s e saa e e are s annenas 95
Chapter FOur — StUAY TWO.....ccoiiiiiiiiiciiniinictcesi e 129
4.0 Overview Of the Chapter ........ccocccovviiiiieriiiini e 129
4.1 INLFOQUCHION .veeinvreereecre et riee et ste e e e e st e e ee e b e s e s e bn s s nr e s e b e san s ebsesabeebbeeaaesnne 129
4.2 Rationale of the StUAY......ccccveviririiiiiiii e 133

4.3 Study ODJECHIVES ....cocuiiiiiiiiiiieii e 133



G4 MEENOAS ... .ceeeeeeeeeeeree ettt eseeseeeteeeetetsereeerrtetetreasaeeatasertesstarasssnesssesesesessasasnnsnnsnes 134

4.4.1 BacKGround.........ccccoverieminiiiiniicieiii i s 134
4.4.2 Recruitment and Response Rates ..... e s et 134
4.4.3 SAMPLE .....oriveiiriiieiiiect 135
4.4.4 Data COECHION ....c..eervienieiicriiiniiicie e s 136
4.4.5 INStIUMENTALION ... ..ecouiiiireiiieerreesireertestteestes e sseeesneeetreesneesseeanneesreessreeseneens 137
4.5 Datad ANALYSIS ...vevveieiieiriirererceeee s 138
4.6 Data verification & Interpretation.......c...coovciiiniviiinienniiniicicineee e 139
4.7 RESUIS ...vviireeeeriereeteceee st ssre s e st e et e e st e sseesresree s e e bereebe e s mneesbtesnneenneeanessetbeees 139
4.8 DISCUSSION ..ecvrerrereeeerneiererreeteetesee et e s e s sba e st s bbb sae et saeesbassrees 147
4.8.1 General ODSEIVALIONS .........ccceveverirerieriensiesesesesesesssssesssssassessssssssssesssessesans 147
4.8.2 Patterns across BeNAET ........c.cvrverrrrevieriieiii e 151
4.8.3 Patterns ACTOSS BEE......ccorviruerrririieniennieiiiiiesie e sae st sses st sse s aesnsessssnnnes 152
4.9 Strengths, Limitations & Future Directions..........ccocceevevviiniininiinniininneinnenn, 153
4.10 CONCIUSION.....eeiiiiiriierrreriuesieeeree e et ereee s sre b e sbt e sbe s e bae s srresebesssarsssesbaessanees 154
RETEIEICES ...veivveiereirrectectr ettt ettt st et ba s basbn e ns s eres 155
Chapter Five — COnClUSIONS ..ottt 168
5.0 Overview Of Chapter......cc.ccvrveieiiiniiiiiiiii e 168
5.1 SUMMATY ..coveeiviireriiniciiece s e bbb e ae e sne b s 168
5.1.1 Summary and synthesis of Study One and Study TWO .........cccccvevviinrnnnnnne, 168
5.1.2 Strengths of Present Research .........c.cccooocinivniiininninn 172
5.1.3 Limitations of the research .........ccoccovrviiineniinienc e 172
5.2 Recommendations and Future DIireCtions ...........ccceceeeveerneeniennnienrennnecnenens 173
RETEIENCES ...ttt ettt ste sttt e st e se e e ae st e beebesatsebaesnesbassae e 178

APPENAIX L oottt e 180



APPENAIX I ..o s 239
APPENAIX TTL. ..ottt 243
APPENAIX TV i 274

APPENAIX Voot ct et 277



List of Tables

1. Table 2-1: Physical activity preferences: Literature review summary ...........coceceeenee. 57
2. Table 3-1 Participant CharacteriStiCS.........ccoourvuiiiiveninieiiintine e 105
3. Table 3-2 Physical activity behaviour ........cccoeviveniniiniii e 106
5. Table 3-4 Physical activity programming preferences ...........ccoeveivvniiiininennnene 108
6. Tables 3-5a: Differences bEtWEEN SEX ......ccccevvviviiiiiiiiiiiniiininieiceneeese e 110
7. Table 3-5b: Differences between age .........coccvvviiiiiiiiiiiiniecii e 111
8. Tables 3-6a - 3-6m: Significant Oneway-ANOVAs and t-test values ....................... 112
10. Tables 3-8a - 3-8k: Factorial ANOVAS DY SEX ....ccevvrviiiiniiiiniiiiiniiinieineceeeeennnns 121
11. Table 3-9: Summary of Question 2a significant results...........cooveeiniieniriieninnnn, 125
12. Table 3-10 Summary of Question 2b significant results ...........ccooevivinnniinnnnnen. 127
13. Table 4-1 Participant CharacteristiCs .........cccocevviivininiiniinrineninees e 163
14. Table 4-2: Summary of Research Question One results...........ocvevveieninieienininiennes 164

15. Table 4-3: Summary of Research Questions Two and Three results...........c.coco.e..e.. 167



Chapter One — Introduction

1.0 Overview of Chapter

This chapter provides a brief overview of the role physical activity has in the
prevention and management of type 2 diabetes. The importance of tailoring physical
activity programs to the preferences of individuals with type 2 diabetes and the rationale

for this research is presented.

1.1 Introduction

Diabetes mellitus is a serious health concern in Canada and across the globe
[World Health Organization (WHO), 2006; Canadian Diabetes Association (CDA)
Clinical Practice Guidelines Expert Committee, 2008]. In Canada, approximately 5-7%
of the population over age 12 have diabetes. When examining only people over the age
of 64, this prevalence increases to 17% (Health Canada, 2002). Of all the cases of
diabetes mellitus, about 90-95% are adult-onset, termed type 2 diabetes (Centers for
Disease Control, 2003; Hux & Tang, 2003). This chronic disease also creates a
significant economic burden on the health care system (Health Canada, 2002). In
Canada, the total cost of diabetes and its chronic complications is estimated to be $3.7
billion (US) per annum (Dawson, Gomes, Gerstein, Blanchard, & Kahler, 2002).

An important part of the prevention and management of type 2 diabetes is
lifestyle behaviour. Maintaining lifestyle habits such as healthy eating, not smoking and
participating in regular physical activity can help prevent and manage this chronic disease

1



(Pan, et al., 1997; Spelsburg & Manson, 1995). Aerobic and resistance-based physical
activity plays a lead role in the management of type 2 diabetes with many physiological
(CDA, 2003; Sigal, Kenny, Wasserman, & Castaneda-Sceppa, 2004) and psychological
benefits (Lysy, Da Costa, & Dasgupta, 2008) for those with type 2 diabetes. In addition,
resistance training may be a more feasible form of physical activity (over aerobic
activities) for people with type 2 diabetes that have complications with mobility
(Plotnikoff, 2006; Eves & Plotnikoff, 2006).

Despite encouraging evidence of the health benefits gained from both aerobic
activity and resistance training, the majority of people with type 2 diabetes do not engage
in these activities (Plotnikoff, 2006; Health Canada, 2002). The Diabetes in Canada
Report issued by Health Canada (2002) states that 65% of those with type 2 diabetes are
physically inactive according to guidelines for aerobic activity which is higher than the
general population at 56% (Craig & Cameron, 2004). As for resistance training,
participation rates are even lower at 12% reported in a large type 2 diabetes population
sample (Plotnikoff, Mayhew, Birkett, Loucaides & Fodor, 2004).

A significant proportion of adults with type 2 diabetes report that physical activity
is a difficult part of self-care (Nelson, Reiber, & Boyko, 2002; Plotnikoff, Brez, & Hotz,
2000). One explanation may be that among this population there is a perception that
medication is superior to maintaining physical activity because of its convenience and
more immediate effects (Krug, Haire-Joshu, & Heady, 1991). The benefits of medication
are readily observed whereas noticeable improvements from physical activity are delayed
which may discourage people to continue this behaviour (Plotnikoff et al., 2000; Krug et

al., 1991). Other explanations may be that adults with type 2 diabetes are not receiving



the education, encouragement and support regarding physical activity as they do with
other forms of self-treatment (Kirk, Mutrie, MaclIntyre, & Fisher, 2003).

In light of the observed difficulties the type 2 diabetes population reports with
participating in, and maintaining regular physical activity, there has been a recent effort
to examine the demographic and psychosocial determinants of this behaviour (Plotnikoff,
2006; Plotnikoff et al., 2006). Within this population, associations have been reported
between physical activity and age and sex (Plotnikoff et al., 2006; Hays & Clark, 1999;
Nelson et al., 2002; Nothwehr & Stump, 2000) as well as with some social-cognitive
constructs (i.e., self-efficacy, social support, outcome expectations, and outcome
expectancies) (Plotnikoff, Trinh, Courneya, Karunamuni & Sigal, 2008; Plotnikoff,
Courneya, Trinh, Karunamuni & Sigal, 2008; Plotnikoff, Lippke, Courneya, Birkett &
Sigal, in press; Plotnikoff, Lippke, Courneya, Birkett & Sigal, 2008; Kingery & Glasgow,
1989; Padgett, 1991; Pham, Fortin, & Thibaudeau, 1996; Skelly, Marshall, Haughey,
Davis, & Dunford, 1995; Wilson et al., 1986). However, research on this population
regarding the preferences in the delivery of physical activity programs has been very
limited.

The American College of Sports Medicine states exercise prescription guidelines
“cannot be implemented in an overly rigid fashion by simply applying mathematical
calculations to test data” and “individual preferences for exercise must be considered to
improve the likelihood that the individual will adhere to the exercise program”
(American College of Sports Medicine, 2000). These statements have been supported by
research showing that tailoring physical activity interventions to the needs and

preferences of the target audience is more effective then taking “one-size-fits-all” generic
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approaches (Booth, Bauman, Owen, & Gore, 1997; Zinman, Ruderman, Campaigne,
Devlin, & Schneider, 2004; Koenigsberg, Bartlett & Cramer, 2004; Hooker et al., 2005).

Research with the general population (Thompson & Wankel, 1980; Booth et al.,
1997; Salmon, Crawford, Owen, Bauman & Sallis, 2003), older adults (Mills, Stewart,
Sepsis & King, 1997; Wilcox, King, Brassington, & Ahn, 1999; Cohen-Mansfield, Marx,
Biddison & Guralnik, 2004) and chronic disease groups such as heart disease (Ruland &
Moore, 2001; Moore & Kramer, 1996), cancer (Denmark-Wahnefried, Peterson,
McBride, Lipkus & Clipp, 2000; Jones & Courneya, 2002; Vallance, Courneya, Jones &
Reiman, 2006; Karvinen et al., 2006; Jones et al., 2007; Karvinen, Courneya, North &
Venner, 2007; Courneya et al., 2008; Rogers, Courneya, Verhulst, Markwell & McAuley,
in press) and type 2 diabetes (Wood, 2002; Wanko et al., 2004) have examined physical
activity preferences. Only a few of these studies however, hav_é examined in-depth
physical activity preferences as their primary research questién.

It appears that only two studies that have focused on physical activity preferences
in the diabetes population. Wood (2002) examined the physical activity practices and
preferences of different ethnic groups, while Wanko and colleagues (2004) surveyed
individuals at a diabetes clinic with predominately African American patients. To our
knowledge, the association between demographic factors (e.g., age and sex) and physical
activity-related social-cognitive constructs (e.g., self-efficacy) and behaviour with

physical activity preferences has yet to be examined in the type 2 diabetes population.



1.2 Overall Rationale

Type 2 diabetes is creating significant strain on individuals and society. Evidence
has shown that physical activity is an effective strategy for the management of this
chronic disease, however, more than half of the population with type 2 diabetes is not
active enough to gain health benefits. Examining various physical activity preferences
and tailored physical activity approaches may help researchers and practitioners
understand patient attitudes and motivation towards physical activity.

There is limited research regarding physical activity preferences for people with
type 2 diabetes. There may also be demographic (i.e., sex and age), social-cognitive
and/or behaviour differences regarding physical activity preferences in this population.
The literature to date, however, has been silent in this regard.

The results of research on physical activity preferences méy guide practitioners
and researchers to design effective and practical physical aétivity programs for people
with type 2 diabetes. Considering patients’ preferences for physical activity counselling
and programming may help increase motivation to begin or maintain a physical activity
program. This, in turn, may help lower health care costs and improve quality of life for

those with and affected by the disease.

1.3 Overall Study Purpose

The overall purpose of this study is to examine physical activity counselling and

program preferences in a sample of adults with type 2 diabetes.



1.4 Study Objectives and Thesis Plan

The research from this thesis is exploratory in nature and employs a mixed-
methods approach. The research consists of two studies.

Study One is a quantitative, secondary analysis of survey data of a sample of
adults with type 2 diabetes. The objectives of this study are to determine: (1) physical
activity preferences, (2) whether there are any relationships between physical activity-
related (i) social-cognitive and, (ii) behaviour constructs with physical activity
preferences, and, (3) whether the results of the above two objectives are influenced by
age and/or sex.

Study Two is a qualitative study using telephone interviews among younger and
older men and women to explore: (1) a deeper understanding of physical activity
preferences; (2) the understanding of physical activity guidelines; and, (3) the meaning of
‘physical’, ‘aerobic’ and ‘resistance activity’. The results from Study Two will provide a
more comprehensive understanding of the quantitative data from Study One regarding
physical activity-related counselling and programming preferences.

The thesis begins with an introductory chapter (Chapter One) and a review of the
literature (Chapter Two). Study One (Chapter Three) and Study Two (Chapter Four) are
presented following the literature review. Each study contains a specific introduction,
methods, results and discussion section. Due to the mixed paper-based format of this
thesis, there will be some redundancy between the literature review (Chapter 2) and
introduction sections of Study One (Chapter 3) and Study Two (Chapter 4). A
conclusion chapter (Chapter Five) summarizes and integrates the results of both studies

and provides general recommendations and future directions. Detailed results tables for



Study One (Appendix I), detailed discussion of potential theory (Appendix II),
instruments for both studies (Appendix III and Appendix IV), and ethical approval

(Appendix V) are included as appendices.
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Chapter Two - Literature Review

2.0 Overview of Chapter

This chapter presents the prevalence and burden of diabete!s (Section 2.1), the
role (Section 2.2), and the prevalence (Section 2.3) of physical activity in the diabetes
population. The correlates of physical activity in the general population and people with
type 2 diabetes (Section 2.4) are also presented. This is followed by a summary of the
available literature on physical activity counselling and programming (Section 2.5)

preferences.

2.1 Prevalence and Burden of Diabetes

Diabetes mellitus is a serious health concern in Canada and worldwide [Canadian
Diabetes Association Clinical Practice Guidelines Expert Committee (CDA), 2008].
Nearly 180 million people worldwide currently live with diabetes, and this is expected to
almost double by the year 2030 [World Health Organization (WHO), 2006]. In Canada,
approximately 5-7% of the population over age 12 have diabetes and the prevalence for
those over age 64 is 17% (Health Canada, 2002). Of all the cases of diabetes mellitus,
about 90-95% are type 2 [Centers for Disease Control (CDC), 2003; Hux & Tang, 2003].
The prevalence of type 2 diabetes in Canada is increasing, with Lipscombe and Hux
(2007) reporting a 69% incline of this disease over a 10-year period (1995-2005) in
Ontario adults.

The increasing prevalence of type 2 diabetes is in part related to the aging

population, a significant rise in obesity rates, and an increase in sedentary lifestyles
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[CDA, 2008; American College of Sports Medicine (ACSM) and Amercian Diabetes
Association (ADA), 1997; Wing et al., 2001; Zinman, Ruderman, Campaigne, Devlin, &
Schneider, 2004]. Between 60 and 90% of type 2 diabetes cases are related to obesity or
weight gain (Anderson, Kendall, & Jenkins, 2003). Increases in weight have an effect on
blood chemistry such as elevated blood glucose.

Long-term complications from type 2 diabetes include vascular health problems
such as retinopathy, nephropathy and neuropathy (CDA, 2008; Health Canada, 2002).
Diabetes also increases the risk for other chronic diseases (e.g., heart disease and stroke)
and premature death [ADA & National Institute for Diabetes, Digestive and Kidney
Diseases (NIDDKD), 2002].

This chronic disease also creates a significant economic burden on the health care
system (Health Canada, 2002). Dawson, Gomes, Gerstein, Blanchard and Kahler (2002)
analyzed costs of diabetes and its related chronic complications in the Canadian
population. The results indicated that the total cost of diabetes and the chronic
complications was approximately $3.7 billion (US) per annum. When costs from
undiagnosed individuals were estimated, this figure increased to approximately $5.0

billion (US) per annum.

2.2 Lifestyle changes: the role of physical activity

Lifestyle changes that include diet and physical activity can be effective for
delaying or preventing diabetes and its secondary complications. For example, it was
reported that a mean group weight loss of 6.8 kilograms was associated with significant

positive effects on glycemic control, fasting blood glucose, insulin levels, high-density
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lipoprotein (HDL) cholesterol and triglycerides levels at one year, in adults with type 2
diabetes (Anderson et al., 2003; Wing, Koeske, Epstein, Nowalk, Gooding, & Becker,
1987). Even more promising is moderate increases in physical activity and a 5% loss of
initial body weight can help to reduce the risk of developing type 2 diabetes by 58%
(Anderson et al., 2003).

Physical activity plays a lead role in the prevention and management of type 2
diabetes, especially glycemic control (CDA, 2003; Zinman et al., 2004; Boulé, Haddad,
Kenny, Well, & Sigal, 2001; Ronnemaa, Mattila, Lehtonen, & Kallio, 1986) and
improvement in other cardiovascular risk factors such as hyperinsulinemia, increased
insulin sensitivity, reduced body fat percent, lower blood pressure and better lipid profiles
(Lehmann, Kaplan, Bingisser, Bloch, & Spinas, 1997; Schneider, Khachadurian,
Amorosa, Clemow, & Ruderman, 1992). Engaging regularly in moderate intensity
physical activity and haviﬁg good cardiopulmonary fitness has been shown to decrease
mortality rates of those persons with type 2 diabetes by about 45 to 70% (Wei, Gibbons,
Kampert, Nichaman, & Blair, 2000). In a meta-analysis, Boulé and colleagues (2001)
reported that regular moderate intensity physical activity has also been associated with a
decrease in glycosolated haemoglobin (A1C) to a level that reduces the risk of
complications linked with type 2 diabetes.

In terms of those at risk for type 2 diabetes, the Chinese Da Qing Study (Pan et
al., 1997), the Finnish Diabetes Prevention Study (Laaksonen et al., 2005; Lindstrom et
al., 2003; Tuomilehto et al, 2001) and the United States Diabetes Prevention Program

(DPP) (Knowler et al., 2002; Diabetes Prevention Program Research Group, 2002) were
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three large, randomized controlled trials (RCTs) showing that lifestyle interventions
- involving physical activity and diet can help to prevent the onset of type 2 diabetes.

The Chinese Da Qing Study was an RCT that included 577 participants with
impaired glucose tolerance (IGT) and therefore were at an increased risk to develop type
2 diabetes. The participants were randomly assigned to one of four intervention groups
(control, diet only, physical activity only, or diet plus physical activity). Data from the
six year follow-up revealed an incidence of type 2 diabetes of 67.7% in the control group,
43.8% in the diet only group, 41.1% in the physical activity only group, and 46% in the
diet plus physical activity group. The three intervention groups all had significantly
reduced risk of type 2 diabetes when compared to the control group indicating that diet
and/or physical activity lifestyle interventions can help delay or prevent type 2 diabetes
(Pan, et al., 1997).

The Finnish Diabetes Prevention Study (DPS) recruited 522 middle-aged,
overweight individuals who also had IGT. The participants were randomly assigned to
either the lifestyle intervention group or the usual care control group. The intervention
group received circuit-structured resistance training and recommendations to increase
overall physical activity as well as nutritional counselling from a nutritionist. The first
year of this three year study was the most intense with the second and third years acting
as the maintenance period. The control group was given general physical activity and
dietary advice at the beginning of the study and attended an annual physical with a
physician. The goals stated for the intervention groups included a reduction in body
weight, dietary and saturated fat and an increase in physical activity and dietary fibre.

The intervention group significantly improved (versus the control group) in all these
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stated outcomes. Weight loss was 4.5 and 3.5 kg in the intervention group and 1.0 and
0.9 kg in the control group at one and three years respectively. There were also
improvements in glycemia and lipemia levels in the intervention groups over the span of
the study (Laaksonen et al., 2005; Lindstrom et al., 2003; Tuomilehto et al., 2001).

The American DPP’s main purpose was to determine if a lifestyle intervention or
metformin could prevent or delay the onset of type 2 diabetes. A secondary purpose of
the study was to compare the efficacy of lifestyle modification versus metformin and to
see whether these differences would be influenced by age, sex or ethnicity. A total of
3,234 non-diabetic Americans were recruited from 27 different centres and randomly
assigned to one of three different intervention groups (standard lifestyle
recommendations plus metformin, standard lifestyle recommendation plus placebo, and
an intensive lifestyle-only modification program). The standard lifestyle information was
in the form of an annual 20-30 minute session in which participants were encouraged to
follow the Food Pyramid and increase their physical activity. The intensive lifestyle
intervention included goals of 7% initial body weight loss through healthy eating habits
and at least 150 minutes per week of moderate intensity physical activity. This
information was delivered through a 16-lesson course covering dietary habits, physical
activity and behaviour modification. Over an average of 2.8 years, the incidence of
diabetes was 58% lower in the lifestyle-only group and 31% lower in the metformin
group then the placebo group. The lifestyle-only group had a diabetes incidence rate of
39% lower than the metformin group. Treatment effects did not significantly differ

among age, sex and ethnicity groups (Knowler et al., 2002; DPP Research Group, 2002).
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The results from these three studies alone indicate a strong relationship between lifestyle
interventions and preventing or delaying the onset of type 2 diabetes.

With regards to lifestyle interventions with people already diagnosed with type 2
diabetes, there are only a few notable studies. One such study by Sigal et al, (2007)
investigated the benefits of aerobic, resistance and a combination of the two activities on
HbA1C. This study had four groups; aerobic training only, resistance training only,
combined aerobic and resistance training, and a sedentary control group. Exercise
training was conducted over 22 weeks. The researchers concluded that either aerobic or
resistance training improved glycemic control in those with type 2 diabetes but combined
aerobic and resistance training had a greater effect than the either the aerobic or
resistance only training groups.

Another study, conducted by the Look AHEAD (2007) research group, compared
the effectiveness of an intensive lifestyle intervention and the usual-care condition of
diabetes support and education in a sample of adults with type 2 diabetes. This study was
the first large clinical trial to compare an intensive lifestyle intervention (ILI) with the
usual-care diabetes support and education (DSE) groups. Participants in the intervention
arm attended group and individual meetings throughout 12 months while adhering to a
program designed to modify diet and physical activity behaviour. This study
demonstrated clinical significant weight loss (8.6 £ 6.9%) and significant improvement in
associated cardiovascular risk factors after one year of the intervention. Mean fasting
glucose and mean A1C decreased more among the ILI group than the DSE group

(p<.001).
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2.2.1 Resistance Training

Resistance training has recently been added to the CDA Guidelines (CDA, 2003;
CDA, 2008), the American College of Sports Medicine (ACSM, 2000), and the American
Diabetes Association’s (ADA, 2002) physical activity recommendations for type 2
diabetes. Engaging in resistance training over time leads to an increase in muscle mass
which, regardless of fat loss, may be linked to an improvement in glucose disposal rate,
glycogen storage activity, GLUT4 receptors on skeletal muscle and glucose tolerance
(Eves & Plotnikoff, 2006; Castaneda et al., 2002; Dunstan et al., 2002; Dunstan et al.,
1998; Ishii, Yamakita, Sato, Tanaka, & Fujii, 1998; Fluckey et al., 1994). Resistance
training can lower A1C (Pan et al., 1997), improve insulin sensitivity (Ivy, 1997),
glycemic control (Castaneda et al., 2002; Dunstan et al., 2002; Dunstan et al, 1998; Ishii
et al, 1998; Maiorana, O'Driscoll, Goodman, Taylor, & Green, 2002), and quality of life
(Jette et al., 1998).

Resistance training may also be a rﬁore feasible type of physical activity for
people with type 2 diabetes that have mobility limitations (Plotnikoff, 2006; Eves &
Plotnikoff, 2006). A significant number of people with type 2 diabetes have decreased
mobility because of overweightness/obesity, foot problems, angina, and balance problems
(Plotnikoff, 2006; Fiatarone-Singh, 2000). Participating in resistance training may
provide a safe form of physical activity with relatively few difficulties (Eves &
Plotnikoff, 2006). Indeed, some adults who have such complications may prefer
resistance training to aerobic activity (Dunstan et al., 2002). Aerobic physical activity
such as brisk walking may seem insurmountable because of fatigue, shortness of breath

and pain (Fiatarone-Singh, 2000; Dunstan et al., 2002; Willey & Fiatarone-Singh, 2003).
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Progress and improvement is also easily quantifiable with resistance training by seeing
increases in the amount of weight lifted or repetitions performed which may be more
motivating to perform than other forms of physical activity (Plotnikoff, 2006). This
proximal success with this mode of activity may build self-confidence and may lead to
more physical activity endeavours such as aerobic training. Two randomized, controlled
trials found that older adults with type 2 diabetes reported adherence rates of about 90%
to a resistance training program (Castaneda et al., 2002; Dunstan et al., 2002). A study
by Sigal et al, 2007, which compared aerobic only, resistance only and combined (i.e.,
both aerobic and resistance activity) training groups, found median attendance rates of
80% for aerobic only, 85% for resistance only and 86% for the combined activity group.

2.2.2 CDA Physical Activity Guidelines

The 2008 CDA Clinical Practice guidelines recommend that people with type 2
diabetes engage in moderate intensity physical activity for at least 150 minutes every
week over at least three non-consecutive days. The guidelines also recommend
participating in resistance training at least three times per week to help the management

of type 2 diabetes (CDA, 2008).

The previous section presented the main studies investigating the benefits of
physical activity for diabetes prevention and management. The CDA’s physical activity
guidelines are stated at the end of the above section. The following section outlines

potential risks specific to people with type 2 diabetes when engaging in physical activity.
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2.2.3 Potential risks of physical activity

Aside from standard risks (e.g. physical injury in contact sport, falls) that the
general population face when partaking in certain activities, physical activity can be
associated with risks and complications specific to the type 2 diabetes population. There
are cardiovascular risks associated with type 2 diabetes that increase with the severity of
diabetes (McCully et al., 2002; Wilmore et al., 2001). Physical activity may trigger
angina pectoris, myocardial infarction, arrhythmias, and sudden death in those with pre-
existing coronary artery disease (Li, Culver & Ren, 2003). Long-term complications,
such as diabetic autonomic neuropathy, may be worsened by exercise and may lead to
arrhythmia (Chipkin, Klugh, & Chasan-Taber, 2001). Further, people with type 2
diabetes that also have an abnormal exercise echocardiogram are at higher risk for
myocardial infarction than those with a normai echocardiogram (Elhendy, Arruda,
Mahoney, & Pellikka, 2001). This suggests that for some people with type 2 diabetes,
physical activity itself may be a risk factor.

Careful attention to long-term complications associated with type 2 diabetes is
important when considering a new physical activity program (ADA, 2002; Gregg et al.,
2002). An exercise stress test should be performed on people with type 2 diabetes who
are over 35 years of age to ensure that any ischemic cardiac diseases do not go
undiagnosed (Smith, Dykes, Douglas, Krishnaswamy, & Berk, 1999; Mazzeo & Tanaka,

2001; Redberg et al., 2002; Li et al., 2003).
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2.3 Physical Activity Prevalence in the Diabetes Population

Despite the encouraging evidence of the health benefits for both aerobic and
resistance training, the majority of people with type 2 diabetes do not engage in these
activities (Plotnikoff, 2006; Health Canada, 2002). The Diabetes in Canada Report
issued by Health Canada (2002) states that 65% of those with type 2 diabetes are
physically inactive which is higher than the general population at 56% (Craig &
Cameron, 2004). The same is true with respect to resistance training. A study by
Plotnikoff, Mayhew, Birkett, Loucaides and Fodor (2004) found that only 12% of the
study’s 1193 participants with type 2 diabetes were engaging in some type of resistance
training. These low participation rates illustrate the need for research focusing on

motivation and adherence.

2.4 Demographic (age and sex) and Social-cognitive Correlates of Physical
Activity
The following section reviews the literature on the demographic (i.e., age and

sex) and social-cognitive correlates of physical activity in (1) the general adult

population (Section 2.4.1), and (2) in the type 2 diabetes population (Section 2.4.2).

2.4.1 The General Population
Research in the general population has indicated that the majority of Canadians
are insufficiently active to achieve health benefits (Canadian Fitness and Lifestyle

Research Institute, 2007). Inactivity rates are higher within certain demographic groups

25



such as women, older adults, those with a disability, and people with lower education and
income levels (CFLRI, 2007; Jones et al., 1998; Wen et al., 2002). In one of the largest
Canadian studies on the topic, Plotnikoff and colleagues (2004) reported that key factors
such as younger age, male sex, higher education level and higher perceived health status
were significant correlates of physical activity in a sample of over 20,000 adults.

Evidence suggests that men are more likely to engage in physical activity,
especially vigorous intensity activity, than women (Marcus & Forsyth, 1998). Plotnikoff
and colleagues (2004) examined a large sample of Canadian adults and found that there
were differences in physical activity correlates when comparing men and women. Booth,
Owen, Bauman, Clavisi & Leslie (2000) also reported that more men than women were
adequately active in a large sample (n=449) of older Australians (55% versus 38%
respectively).

Evidence also suggests that adherence to a physical activity regimen is influenced
by age. Canadian population data show levels of engaging in at least moderate physical
activity decreases with successive age groups (CFLRI, 2007). A published review also
reports that many studies have found physical activity is inversely associated with age
(Trost, Owen, Bauman, Sallis, & Brown, 2002). In a sample of people aged 50 years and
over physical inactivity rates were lowest among the 50-64 age group and highest among
those 85 years of age or more (Kruger, Ham and Sanker, 2008).

Key Social-cognitive Constructs

Social-cognitive constructs have been associated with physical activity levels in
the general population as well. For example, a large Australian study found that self-

efficacy and social support were significantly associated with physical activity levels
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(Booth et al, 2000). Indeed, a prominent review by Dishman, Sallis and Orenstein (1985)
concludes that physical activity-related knowledge, beliefs, attitudes, and outcome
expectations influence disposition to adopt or maintain physical activity.

Differences in physical activity-related, social-cognitive variables have also been
found between genders in the general population. Many studies suggest that women
report there are more barriers to their exercise because of the domestic responsibilities of
their gender. In a study by Eyler and colleagues (1998) using focus groups of minority
women, many participants from the groups suggested that gender roles were significant
with regards to physical activity participation. While lack of time is a common cited
barrier in both sexes, many women cite lack of time due to family obligations (Eyler et
al., 1998; Marcus & Forsyth, 1998; Tavares & Plotnikoff, in press). Men generally have
higher self-efficacy than women (Netz & Raviv, 2004). When examining the relationship
between social support and physical activity, evidence suggests this association is more
consistent for women than men, especially if the source of support is the family (Marcus
& Forsyth, 1998). Clearly, gender differences exist for specific social-cognitive variables
associated with physical activity and therefore it may be useful to tailor interventions and
programs appropriately.

Certain cognitive variables have been found to be associated with physical
activity and such relationships may be influenced by age. In a study by Jancey et al,
(2007) with older adults (aged 65-74), walking self-efficacy was found to effect exercise
adherence. The influence of social support on physical activity among older adults seems
to be inconsistent. Some studies have found that older adults (aged 50 years and older)

prefer to engage in physical activity alone rather than in a class setting (Mills, Stewart,
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Sepsis & King, 1997; Wilcox, King Brassington & Ahn, 1999). Other studies have
shown that social support is important however, this does not mean that they necessarily
prefer class physical activity settings (Beauchamp, Carron, McCutcheon & Harper,
2007). Beauchamp and colleagues (2007) indicated that adults (mean age 53 years)
preferred to exercise with others in the same age group whether in a class setting or an
informal group. In another study (Rhodes, Martin & Taunton, 2001), adults participated
in a group walking program with a ‘group leader’ in which they indicated the groups
provided motivation and companionship, and found their ‘leader’ to be encouraging and
helpful. Hence, a tailored program or having a choice of programs could influence a
person to participate in physical activity more frequently.

The previous section outlined age and sex differences and physical activity-
related, social-cognitive correlates among the general population. The next section
reviews demographic and social-cognitive correlates in the specific type 2 diabetes

population.

2.4.2 The Type 2 diabetes population

There has been a recent effort to research the demographic and psychosocial
determinants of this behaviour (Allen, 2004; Plotnikoft, 2006; Plotnikoff et al., 2006).
Within the population of people with type 2 diabetes, there have been associations found
between physical activity with age and sex (Hays & Clark, 1999; Nelson, Reiber, &
Boyko, 2002; Nothwehr & Stump, 2000). In the Canadian context, Plotnikoff and
colleagues (2006) conducted a study to examine factors associated with physical activity

among Canadians with type 2 diabetes. In a sample of 1,614 adults with type 2 diabetes,
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of which 71.9% were not achieving recommended levels of physical activity,
demographic factors found to be significantly associated with higher physical activity
levels included a younger age and being male.

Research has also identified social-cognitive correlates within the type 2 diabetes
population. Key constructs that appear to be associated with physical activity in this
population include self-efficacy, social support, outcome expectations, and outcome
expectancies (Kingery & Glasgow, 1989; Padgett, 1991; Pham, Fortin, & Thibaudeau,
1996; Skelly, Marshall, Haughey, Davis, & Dunford, 1995; Wilson et al., 1986). Ina
review by Allen (2004), results supported the relationship between self-efficacy and
physical activity behaviour. The same review however, reported mixed results for the
relationship between outcome expectancies and physical activity behaviour.

Barriers to regular exercise identified by the diabetic population include health
issues, poor diabetes control, being too tired, and physical environment (Plotnikoff,
2006). Based on self-reports, it appears that adults with diabetes are not receiving the
education, encouragement and support regarding physical activity as they do with other
forms of self-treatment (Kirk, Mutrie, MacIntyre & Fisher, 2003) which may be another

reason for low physical activity adherence rates.

The next section details the studies that focus on physical activity preferences in

the general population, older adults, and chronic disease groups including adults with

type 2 diabetes.
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2.5 Exercise Preferences

The American College of Sports Medicine states exercise prescription guidelines
“cannot be implemented in an overly rigid fashion by simply applying mathematical
calculations to test data” and “individual preferences for exercise must be considered to
improve the likelihood that the individual will adhere to the exercise program” (ACSM,
2000). There is also congruence in the literature that suggests it is important to gain an
understanding of individuals’ physical activity and program preferences as well as any
barriers or negative factors, in order to facilitate physical activity. For example, Cohen-
Mansfield, Marx, Biddison and Guralnik (2004) highlight the potential value of
preference information as a way to increase motivation to engage in physical activity.
Identifying preferences could be used to offer better and more enjoyable programs to
individuals who don’t fit into the broad “one-size-fits-all” strategy of program design
(Booth, Bauman, Owen & Gore, 1997). Understanding how preferences are developed
and what may influence specific preferences may also be important. For example, are
there any social cognitive constructs that inform physical activity preferences and how
they are influenced? These potential relationships are important when considering
approaches to physical activity programming.

Tailoring physical activity interventions to an individual’s needs and preferences
may be more effective than taking “one-size-fits-all” generic approaches. Research with
the general population (Thompson & Wankel, 1980; Booth et al., 1997; Salmon,
Crawford, Owen, Bauman & Sallis, 2003), older adults (Mills et al., 1997; Wilcox et al.,
1999; Cohen-Mansfield et al., 2004) and chronic disease groups such as heart disease

(Ruland & Moore, 2001; Moore & Kramer, 1996), cancer (Denmark-Wahnefried,
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Peterson, McBride, Lipkus & Clipp, 2000; Jones & Courneya, 2002; Vallance, Courneya,
Jones & Reiman, 2006; Karvinen et al., 2006; Jones et al., 2007; Karvinen, Courneya,
North & Venner, 2007; Courneya et al., 2008; Rogers, Courneya, Verhulst, Markwell &
McAuley, in press) and type 2 diabetes (Wood, 2002; Wanko et al., 2004) have examined
physical activity preferences. Only a few of these studies however, have examined
physical activity preferences as their primary research question.

2.5.1 General Population

There have been a number of studies investigating general physical activity
preferences with the general population. Thompson and Wankel (1980) performed a
study which recruited 36 adult women who had recently joined a physical fitness club,
had indicated a goal of at least 8 pounds weight loss, and were free of physical
limitations. Participants were matched on the basis of their activity preferences and then
one member of each pair was randomly assigned to the experimental group or the control
group. The exercise programs were either based on preferences or standardized,
depending on their group assignment. Attendance and weight changes were monitored
over a 6 week period. The preference-matched group had a significantly higher average
attendance rate then the no-choice group. The preference-matched group also indicated
significantly higher intention scores with regards to future exercise.

Booth et al, (1997) conducted a study with a randomly selected sample of 2,298
Australian adults. Participants were administered a questionnaire including preferred
sources of assistance or support to become physically active, preferred activities and
barriers to regular participation. The results were analyzed in three different age groups

(i.e., 18-39, 40-59, and 60-78 years of age). The findings indicated that the most
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preferred activity was walking for all the age groups (38%, 67% and 68% respectively).
More than 50 percent of the oldest group preferred to receive advice from a health
professional whereas among the middle age group (40-59), 41 percent preferred advice
from a health professional compared with the youngest age group (22%). The youngest
age group indicated a preference for a group setting (more than 40%) as their source of
support.

In another Australian study by Salmon et al, (2003) 1,332 adults were randomly
selected to complete a mail survey focusing on individual and environmental-level
factors associated with physical activity participation. These factors were examined
using three constructs: barriers to physical activity; enjoyment of physically active and
sedentary behaviours; and, preference for physically active and sedentary behaviours.
Participants that reported high enjoyment and preference (i.e., engaging in physical
activity because they liked it, not because they had to) for physical activity were more
likely to report high levels of moderate and/or vigorous physical activity.

2.5.2 Older Adults

There have been several studies regarding general physical activity preferences
conducted with older adults. In general, the studies examined specific types of
preferences for activities and the satisfaction participants received from interventions. A
study in northern California included 113 participants from two senior congregate
housing facilities. These participants were asked if they preferred to engage in physical
activity in a group setting or on their own. Activity logs were collected at the end of each

month over a period of six months. Results indicated that 28% preferred group exercise,
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34% preferred to be physically active on their own and 39% had no preference (Mills et
al., 1997).

A study by Cohen-Mansfield and colleagues (2004) included 320 older adults
(age range 74-85 years) who reported the level of importance of various physical activity
characteristics. Specifically, participants answered questions about their exercise
preferences and the importance of different physical activity attributes (e.g., social
opportunities, cost, setting, location). Among the most important characteristics
identified regarding exercise classes were quality of instructor, a close location and type
of physical activity (35.3%, 30.0%, and 27.8% rated as ‘very important’ respectively).
With regards to authority involvement, a physicians’ advice, an evaluation by a health
professional to determine physical changes, and an evaluation by a health professional to
ensure proper technique were also among the more important qualities (31.2%, 27.3%
and 24.5% respectively were also rated as ‘very important’). Further, the researchers
found that women generally rated most attributes as more important than men. Type of
exercise, location, participants being the same age, music with exercise and activity being
evaluated by a professional were all significantly more important for women than men.

A study by Wilcox et al, (1999) examined adults’ preference for engaging in
physical activity in a class setting or on their own with some instruction. A sample of
1,820 middle-aged and 1,485 older adults were recruited through a random-digit dialling
protocol and completed a 20 minute phone survey on health and health behaviours.
Overall it was found that 69% of middle-aged and 67% of older adults preferred to
engage in physical activity on their own with some instruction. This finding however,

does not necessarily mean that social support is unimportant. Indeed, people may prefer
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to engage in activities with family or friends -- just not in group exercise classes. Eleven
unique subgroups among middle-aged and older adults were identified based on physical
activity preferences of doing activities on their own with some instruction or in a class
setting. These various subgroup dimensions support the need to tailor programs to an

individual’s specific needs.

2.5.3 Exercise preferences in chronic disease groups

Cardiovascular Disease

Limited research has been conducted on physical activity preferences on the
cardiac population and has been primarily focused on cardiac rehabilitation. A study by
Ruland and Moore (2001) with women in cardiac rehabilitation compared preferences
between healthy, university-employed volunteers and women recovering from cardiac
events. The main objective of this study was to determine the effectiveness of an
instrument to assess patient preferences for components of a cardiac rehabilitation
program. In this study, a convenience sample of 16 women was recruited; 8 women had
attended a Phase II cardiac rehabilitation program during recovery from an acute cardiac
event; and a further eight women were healthy volunteers that were employed at a
university. The instrument included 20 descriptors of exercise features that women were
asked to give an importance rating (1-10 scale). The researchers found there were
differences between groups in the importance of values assigned to some questions. For
example, those women in cardiac rehab stated having individualized attention from
professionals during their physical activity was significantly more important than the

control group.
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A similar study by Moore and Kramer (1996) surveyed a convenience sample of
65 men and women who had participated in a cardiac rehabilitation program. The
participants were asked to rate the importance of 17 features of the program and the
extent of experience they had with each feature. It was found that men and women prefer
to discuss their progress with professionals as well as be able to choose their own
activities. The findings from these two studies suggest that physical activity preferences
do vary among men and women and illustrate the need to determine patients’ activity
preferences on an individual basis and tailor individual exercise programs accordingly.

Cancer

Within clinical populations, physical activity preferences have been most
thoroughly examined in the cancer domain. Denmark-Wahnefried et al, (2000)
conducted a mail-out survey regarding health behaviours and health programs which was
completed by 978 breast and prostate cancer survivors. The participants were asked
about current health behaviours and their interest in pursuing healthy behaviours in diet
and exercise. The majority (80%) of the sample indicated they were interested in health
promoting programs with most (53%) respondents preferring to receive mailed literature
as opposed to other media.

In another study, Jones and Courneya (2002) documented the exercise preferences
of cancer survivors. The study consisted of a mailed survey which was completed by 307
prostate, breast, colorectal and lung cancer survivors. The survey asked questions
regarding physical activity and program and counselling preferences. The majority
(84%) of participants indicated that they would possibly be interested in receiving
physical activity counselling at some point during their cancer experience. Eighty-five
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percent of the participants preferred to receive counselling face-to-face, with 77%
preferring to receive the counselling from an exercise specialist affiliated with a cancer
centre. With respect to programming preferences, participants indicated preferences for
recreational activities (98%), walking (81%), supervised activity (57%) and moderate
intensity physical activity (56%). Additional information reported by the participants
indicated that morning exercise (48%), exercising alone (44%), and exercising at home
(40%) were preferable.

A further study by Vallance et al, (2006) examined physical activity preferences
in a sample of non-Hodgkin’s lymphoma (NHL) survivors. Similar to the methods of the
above study, the mailed survey asked exercise and program preferences in a sample of
431 NHL survivors. The majority of participants (77%) ‘preferred’ or ‘maybe preferred’
to receive physical activity counselling at some point after their diagnosis. Walking was
the most favoured activity (55%) and similar proportions indicated they would rather
exercise alone (31%) or with others (35%). As in the other cancer studies above, the
majority of participants preferred moderate intensity activity (62%); however, contrary to
the previous study (Jones & Courneya, 2002) 59% of participants preferred
unsupervised/self-paced physical activity.

Karvinen et al, (2006) surveyed the physical activity preferences of 386
endometrial cancer survivors. Similar to the above studies, it was found that most
(76.9%) participants ‘would be’ or ‘might be’ interested in participating in a physical
activity program. The majority (81.7%) of people surveyed also felt they would be
capable of actually doing the program. Again, walking was found to be the preferred
activity (68.6%), and moderate intensity was the preferred intensity (61.1%). This
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sample also preferred to receive counselling face-to-face (82.8%) from an exercise
specialist associated with a cancer centre (40.9%) at a cancer centre (41%). The study
also found that the participants prefer to exercise at home (32.7%) but there was no
significant difference between the desire to exercise alone (23.8%), with friends (22.6%)
and having no preference (32.7%).

Jones et al, (2007) investigated similar constructs to the previously mentioned
studies by Karvinen et al, (2006), Vallance et al, (2006) and Jones and Courneya (2002),
but with brain cancer survivors. One hundred and six brain tumour patients completed a
questionnaire that assessed physical activity preferences during and after treatment.
Results showed that equal proportions of participants preferred to exercise at home or
with family. Different from other studies (Jones & Courneya, 2002), a higher percent of
people preferred receiving information by way of technologically-based approaches
(48.1% via internet, 40.6% via computer program, 49.1% via email) rather than face-to-
face (29.3%). Again, walking was found to be the most preferred activity (53%)
followed by resistance training (36%) and cycling (19%). There was a significant
difference for perceived ability in participating in physical activity between ‘during
treatment’ and the ‘post treatment,” but no significant difference was reported between
the actual preferences between the during- and post-treatment periods.

In a study by Karvinen et al, (2007) 397 bladder cancer survivors completed a
mailed survey to determine optimal physical activity programs for this population.
Participants answered similar questions as the other above mentioned cancer studies with
similar findings. Most participants indicated they would be interested (81.1%) and able
to participate (84.3%) in a physical activity program specifically designed for bladder
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cancer survivors. It was found that participants were strongly interested in participating
in physical activity programs at home (53.7%) and doing walking (81.1%). Moderate
intensity (61.7%), schedule flexibility (56.9%) and unsupervised (70.6%) activities were
most preferred among the group.

Courneya et al, (2008) conducted a study with 242 women with breast cancer to
determine the key factors associated with a patient’s preference for resistance exercise
training (RET) versus aerobic exercise training (AET) in a randomized controlled trial.
The researchers found participants that preferred AET had more favourable beliefs about
AET whereas those that preferred RET had more favourable beliefs about RET. Patient
preferences for RET versus AET was explained by the difference in motivation for RET
versus AET, smoking status (i.e., smokers preferred RET), and aerobic fitness (i.e.,
aerobically fitter participants preferred RET). Motivational difference in turn was
explained by differences in instrumental attitude, affective attitude and perceived
behavioural control. One interesting finding was that participants who preferred RET
had a less negative view of AET than AET preferers of RET. This study lends support
for the utility of the Theory of Planned Behaviour (TPB) as a conceptual model for
understanding patient preference effects.

Finally, Rogers and colleagues (in press) surveyed 192 breast cancer survivors to
assess differences in exercise counselling preferences, program preferences and
telephone/internet access to investigate potential mode of delivery. Individuals preferred
to receive counselling at home (36%), face-to-face (61%) with an exercise specialist
(51%). Moderate intensity (64%), unsupervised (49%) physical activity was preferred.
Similar to other research, walking was the most preferred type of activity for winter
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(46%) and summer (65%). All participants reported telephone access in their home and
only 19% did not have internet access at work or at home.

Factors associated with preferences were also explored in this study. Participants
preferring to exercise alone or at home reported lower social support. Lower task self-
efficacy and lower physical activity enjoyment were associated with preferring to
participate in lower intensity activity. An important conclusion in this study was that
self-efficacy was not the only variable associated with physical activity preferences.
Exercise enjoyment, perceived barriers, social support, fatigue and co-morbidities were
found to be important in this population as well. To our knowledge this is only the
second (the first being Courneya et al., 2008) study to report on potential influences of
social-cognitive variables on physical activity counselling and program preferences in
any chronic disease population (Rogers et al., in press).

Type 2 Diabetes

To date, there has been very little research on physical activity preferences within
the type 2 diabetes population. There appear to be only two studies that have reported
any data on physical activity preferences in this population (and physical activity
preferences were not the primary focus of these studies). Wood (2002) presented the
physical activity practices and preferences of different ethnic groups. The researchers
examined physical activity preferences across ethnicity, gender and age in a secondary
analysis of type 2 diabetes individuals in the Third National Health and Nutrition
Examination Survey. It was found that some of the physical activity preferences were
different between various ethnic groups. The researchers also reported that preferences

differed by age and gender. Preferences were not specifically solicited in this study but
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inferred from the choices participants made about the activities they engaged in. The
most practiced activities were walking and gardening among all age groups and for both
sexes. The youngest age group was more likely to engage in jogging, swimming or
dancing and the middle age group was more likely to jog, dance, perform calisthenics and
lift weights than those over 65 years of age.

Wanko et al, (2004) surveyed 605 individuals at a diabetes clinic with
predominately African American patients. The questionnaires consisted of multiple
choice questions concerning the patients’ exercise preferences. Among those individuals
engaging in physical activity, frequently selected activities were walking outdoors,
gardening/yard work, bicycling, sports and athletics, and swimming. Overall, the
participants reported walking as the number one preferred activity. Among the next most
popular activities, there were differences according to demographic characteristics. The
researchers found that among younger participants, the second choice activities were
sports and athletics whereas with the older participants, the second choice was gardening
and yardwork. Apart from these two limited studies there appears to be no other research
on physical activity preferences in this population. See Table 2-1 for a summary table of
physical activity preference literature.

Among all the studies that measured and reported actual exercise and program
preferences in the general and chronic disease populations, walking was found to be the
most preferred type of activity. Walking is also the most prevalent type of physical
activity in adult Canadians at 70% (CFLRI, 2007). Gardening, home exercise, swimming
and bicycling complete the top five activities (CFLRI, 2007). The ACSM (2000)
suggests programmers should emphasize more traditional exercises, such as walking,
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because of the many health benefits associated with regular walking and because this
behaviour can easily be performed. The ACSM’s recommendation, along with many of
the reviewed studies’ findings, provide a strong rationale for developing physical activity
programs that include walking as the main form of aerobic activity in order to achieve the

aerobic activity guidelines.

2.6 Study Rationale

Type 2 diabetes is a serious health issue in Canada and worldwide. This disease
adds economic strain to the health care system and can cause premature death. Engaging
in regular aerobic and resistance training has been shown to be successful in helping to
prevent and manage this disease. However, only about 30% of people with type 2
diabetes adhere to the Canadian Diabetes Association’s guidelines for aerobic activity
and less meet the resistance training guidelines. Adherence to physical activity programs
is imperative. There has been research regarding the demographic and social-cognitive
correlates of physical activity among people with type 2 diabetes. There has been some
research with the general population and other chronic disease groups regarding the
importance of addressing the physical actvivity preferences but very little attention has
been given to the diabetic population. Further, there appears to be only two studies on
the social-cognitive and behaviour relationships with physical activity preferences; these
were conductéd in the cancer domain. Work in the type 2 diabetes population has been
atheoretical to date.

The overall purpose of this thesis is to examine physical activity preferences

amongst a sample of adults with type 2 diabetes. The specific objectives of this study are
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to determine: (1) physical activity preferences, (2) whether there are any relationships
between physical activity-related, (i) social-cognitive and, (ii) behaviour constructs with
physical activity preferences, and, (3) whether the results of the above two objectives are
influenced by age and/or sex. Such information is required to help guide practitioners
and researchers plan more effective physical activity programs for those with type 2

diabetes.

42



References

. Allen, N. A. (2004). Social cognitive theory in exercise research: An integrative
literature review. The Diabetes Educator, 30 (5), 805-819.

. American College of Sports Medicine. (2000). ACSM's Guidelines for Exercise
Testing and Prescription, 6th edn. Baltimore, MD: Lippincott Williams & Wilkins.
. American College of Sports Medicine and American Diabetes Association. (1997).
Joint position statement: Diabetes mellitus and exercise. Medicine & Science in
Sports & Exercise, 29, i-iv.

. American Diabetes Association & National Institute for Diabetes, Digestive and

Kidney Diseases. (2002). The prevention or delay of type 2 diabetes. Diabetes Care ,

25 (4), 742-749.

. American Diabetes Association. (2002). Diabetes and exercise. Diabetes Care , 25

(suppl 1), S64-S69.

. Anderson, J. W, Kendall, C. W., & Jenkins, D. J. (2003). Importance of weight

management in type 2 diabetes: review with meta-analysis of clinical studies. Journal

of the American College of Nutrition, 22 (5), 331-339.
. Beauchamp, M. R., Carron, A. V., McCutcheon, S., & Harper, O. (2007). Older
adults' preferences for exercising alone versus in groups: Considering contexual

congruence. Annals of Behavioural Medicine , 33 (2), 200-206.

. Booth, M. L., Bauman, A., Owen, N., & Gore, C. J. (1997). Physical activity

preferences, preffered sources of assistance and perceived barriers to increased
activity among physically inactive Australians. Preventive Medicine, 26 (1), 131-

137.

43



10.

1.

12.

13.

14.

Booth, M. L., Owen, N., Bauman, A., Clavisi, O., & Leslie, E. (2000). Social-
cognitive and perceived environment influences associated with physical activity in
older Australians. Preventive Medicine , 31 (1), 15-22.

Boulé, N. G., Haddad, E., Kenny, G. P., Well, G. A., & Sigal, R. J. (2001). Effects of
exercise on glycemic control and body mass in type 2 diabetes mellitus: a meta-
analysis of controlled clinical trials. Journal of the American Medical Association ,
286 (10), 1218-1227.

Canadian Diabetes Association Clinical Practice Guidelines Expert Committee.
(2003). Canadian Diabetes Association 2003 clinical practice guidelines for the
prevention and management of diabetes in Canada. Canadian Journal of Diabetes ,
27 (suppl 2), S1-S152.

Canadian Diabetes Association Clinical Practice Guidelines Expert Committee.
(2008). Physical activity and diabetes. Canadian Journal of Diabetes, 32 (suppl),
S37-S39.

Canadian Fitness and Lifestyle Research Institute. (2007). Physical activity among
Canadians: The current situation. Retrieved September 7, 2008, from Canadian
Fitness and Lifestyle Research Institute:
http://www.cflri.ca/eng/statistics/surveys/documents/pam2005_secl.pdf

Castaneda, C., Layne, J. E., Munoz-Orians, L., Gordon, P. L., Walsmith, J., Foldvari,
M,, et al. (2002). A randomized control trial of resistance exercise training to improve
glycemic control in older adults with type 2 diabetes. Diabetes Care, 25 (12), 2335-

2341.

44



15. Centers for Disease Control. (2003). National Diabetes Fact Sheet: National
Estimates and General Information on Diabetes in the United States. Atlanta, GA:
US Department of Health and Human Services, Centers for Disease Control.

16. Chipkin, S. R., Klugh, S. A., & Chasan-Taber, L. (2001). Exercise and diabetes.
Cardiology Clinics , 19 (3), 489-505.

17. Cohen-Mansfield, J., Marx, M. S., Biddison, J. R., & Guralnik, J. M. (2004). Socio-
environmental exercise preferences among older adults. Preventive Medicine , 38 (6),
804-811.

18. Courneya, K. S., Reid, R. D, Friendenreich, C. M., Gelmon, K., Proulx, C., Vallance,
J. K., et al. (2008). Understanding breast cancer patients' preference for two types of
exercise training during chemotherapy in an unblinded randomized controlled trial.
International Journal of Behavioural Nutrition and Physical Activity, 5:52, Published
Online: October 27, 2008.

19. Craig, C. L., & Cameron, C. (2004). Increasing physical activity: Assessing trends
from 1998-2003. Ottawa, ON: Canadian Fitness and Lifestyle Research Institute.

20. Dawson, K. G., Gomes, D., Gerstein, H., Blanchard, J. F., & Kahler, K. H. (2002).
The economic cost of diabetes in Canada, 1998. Diabetes Care, 25 (8), 1303-1307.

21. Denmark-Wahnefried, W., Peterson, B., McBride, C., Lipkus, 1., & Clipp, E. (2000).
Current health behaviors and readiness to pursue life-style changes among men and
women diagnosed with early stage breast and prostate carcinomas. Cancer , 88 (3),

674-684.

45



22.

23.

24.

25.

26.

27.

28.

29.

Diabetes Prevention Program Research Group. (2002). The Diabetes Prevention
Program (DPP): Lifestyle intervention and 3 year results on diet and physical activity.
Diabetes Care, 25 (12), 2165-2171.

Dishman, R. K., Sallis, J. F., & Orenstein, D. R. (1985). The determinants of physical
activity and exercise. Public Health Reports, 100 (2), 158-171.

Dunstan, D. W., Daly, R. M., Owen, N., Jolley, D., De Courten, M., Shaw, J., et al.
(2002). High-intensity resistance training improves glycemic control in older patients
with type 2 diabetes. Diabetes Care, 25 (10), 1729-1736.

Dunstan, D. W., Puddey, 1. B, Beilin, L. J., Burke, V., Morton, A. R., & Stanton, K.
G. (1998). Effects of a short-term circuit weight training program on glycemic control
in NIDDM. Diabetes Research and Clinical Practice , 40 (1), 53-61.

Elhendy, A., Arruda, A. M., Mahoney, D. W., & Pellikka, P. A. (2001). Prognostic
stratification of diabetic patients by exercise echocardiography. Journal of the
American College of Cardiology , 37 (6), 1551-1557.

Eves, N. D., & Plotnikoff, R. C. (2006). Resistance training and type 2 diabetes:
Considerations for implementation at the population level. Diabetes Care , 29 (8),
1933-1941.

Eyler, A. A., Baker, E., Cromer, L., King, A. C., Brownson, R. C., & Donatelle, R. J.
(1998). Physical activity and minority women: A qualitative study. Health Education
& Behaviour, 25 (5), 640-652.

Fiatarone-Singh, M. A. (2000). The exercise prescription. In M. A. Fiatarone-Singh
(Ed.), Exercise, Nutrition, and the Older Women: Wellness for Women Over Fifty (pp.

37-104). Boca Raton, FL: CRC Press.

46



30.

31.

32.

33.

34.

35.

36.

37.

Fluckey, J. D., Hickey, M. S., Brambrink, J. K., Hart, K. K., Alexander, K., & Craig,
B. W. (1994). Effects of resistance exercise on glucose tolerance in normal and
glucose-intolerant subjects. Journal of Applied Physiology , 77 (3), 1087-1092.
Gregg, E. W., Mangione, C. M., Cauley, J. A., Thompson, T. J., Schwartz, A. V.,
Ensrud, K. E., et al. (2002). Diabetes and incidence of functional disability in older
women. Diabetes Care, 25 (1), 61-67.

Hays, L. M., & Clark, D. O. (1999). Correlates of physical activity in a sample of
older adults with type 2 diabetes. Diabetes Care, 22 (5), 706-712.

Health Canada. (2002). Diabetes in Canada (Second ed.). Ottawa, ON: Centre for
Chronic Disease Prevention and Control, Population Health Branch, Health Canada.
Hux, J., & Tang, M. (2003). Patterns of prevalence and incidence of diabetes. In J.
Hux, G. Booth, P. Slaughter, & A. e. Laupacis, Diabetes in Ontario: An ICES
Practice Atlas (pp. 1.1-1.18). Toronto, ON: Institute for Clinical Evaluative Sciences.
Ishii, T., Yamakita, T., Sato, T., Tanaka, S., & Fujii, S. (1998). Resistance training
improves insuling sensitivity in NIDDM patients without altering maximal oxygen
uptake. Diabetes Care, 21 (8), 1353-1355.

Ivy, J. L. (1997). Role of exercise in the prevention and treatment of insulin resistance
and non-insulin-dependent diabetes mellitus. Sports Medicine , 24 (5), 321-336.
Jancey, J., Lee, A., Howat, P., Clarke, A., Wang, K., & Shilton, T. (2007). Reducing
attrition in physical activity programs for older adults. Journal of Aging and Physical

Activity , 15 (2), 152-165.

47



38.

39.

40.

41.

42.

43.

44.

45.

Jette, A. M., Rooks, D., Lachman, M., Lin, T. H., Levenson, C., Heislein, D., et al.
(1998). Home-based resistance training: predictors of participation and adherence.
Gerontologist , 38 (4), 412-421.

Jones, D. A., Ainsworth, B. E., Croft, J. B., Macera, C. A, Lloyd, E. E., & Yusuf, H.
R. (1998). Moderate leisure-time physical activity: Who is meeting the public health
recommendations? A national cross-sectional study. Archives of Family Medicine , 7
(3), 285-289.

Jones, L. W., & Courneya, K. S. (2002). Exercise counselling and programming
preferences of cancer survivors. Cancer Practice, 10 (4), 208-215.

Jones, L. W., Guill, B,, Keir, S. T., Carter, K., Friedman, H. S., Bigner, D. D, et al.
(2007). Exercise interest and preference among patients diagnosed with primary brain
cancer. Support Care Cancer, 15 (1), 47—55.

Karvinen, K. H., Courneya, K. S., Campbell, K. L., Pearcey, R. G., Dundas, G.,
Capstick, V., et al. (2006). Exercise preferences of endometrial cancer survivors: a
population-based study. Cancer Nursing , 29 (4), 259-265.

Karvinen, K. H., Courneya, K. S., North, S., & Venner, P. (2007). Associations
between exercise and quality of life in bladder cancer survivors: a population-based
study. Cancer Epidemiology, Biomarkers & Prevention , 16 (5), 984-990.

Kingery, P. M., & Glasgow, R. E. (1989). Self-efficacy and outcome expectations in
the self regulation of non-insulin dependent diabetes mellitus. Health Education , 20
(7), 13-19.

Kirk, A., Mutrie, N., MaclIntyre, P., & Fisher, M. (2003). Increasing physical activity
in people with type 2 diabetes. Diabetes Care , 26 (4), 1186-1192.

48



46.

47.

48.

49.

50.

51.

52.

Knowler, W. C., Barret-Connor, E., Fowler, S. E., Hamman, R. F., Lachin, J. M,
Walker, E. A., et al. (2002). Reduction in the incidence of type 2 diabetes with life-
style intervention or metformin. New England Journal of Medicine , 346 (6), 393-
403.

Kruger, J., Ham, S. A., & Sanker, S. (2008). Physical inactivity during leisure time
among older adults - behavioural risk factor surveillance system, 2005. Journal of
Aging and Physical Activity , 16 (3), 280-291.

Laaksonen, D. A., Lindstrom, J., Lakka, T. A., Erikkson, J. G., Niskanen, L.,
Wikstrorﬁ, K., et al. (2005). Physical activity in the prevention of type 2 diabetes: the
Finnish diabetes prevention study. Diabetes , 54 (1), 158-165.

Lehmann, R., Kaplan, V., Bingisser, R., Bloch, K. E., & Spinas, G. A. (1997). Impact
of physical activity on cardiovascular risk factors in IDDM. Diabetes Care, 20 (10),
1603-1611.

Li, S., Culver, B., & Ren, J. (2003). Benefit and risk of exercise on myocardial
function in diabetes. Pharmacological Research , 48 (2), 127-132.

Lindstrom, J., Louheranta, A., Mannelin, M., Rastas, M., Salminen, V., Eriksson, J.,
et al. (2003). The Finnish Diabetes Prevention Study (DPS): Lifestyle intervention
and 3-year results on diet and physical activity. Diabetes Care , 26 (12), 3230-3236.
Lipscombe, L. L., & Hux, J. E. (2007). Trends in diabetes prevalence, incidence, and
mortality in Ontario, Canada 1995-2005: a population-based study. Lancet, 369

(9563), 750-756.

49



53.

54.

55.

56.

57.

58.

59.

Look AHEAD Research Group. (2007). Reduction in weight and cardiovascular
disease risk factors in individuals with type 2 diabetes: One-year results of the Look
AHEAD trial. Diabetes Care , 30 (6), 1374-1383.

Maiorana, A., O'Driscoll, G., Goodman, C., Taylor, R., & Green, D. (2002).
Combined aerobic and resistance exercise improves glycemic control and fitness in
type 2 diabetes. Diabetes Research & Clinical Practice , 56 (2), 115-123.

Marcus, B. H., & Forsyth, L. H. (1998). Tailoring interventions to promote physically
active lifestyles in women. Women's Health Issues , 8 (2), 104-111.

Mazzeo, R. S., & Tanaka, H. (2001). Exercise prescription for the elderly: current
recommendations. Sports Medicine , 31 (11), 809-818.

McCully, R. B., Roger, V. L., Mahoney, D. W., Burger, K. N, Click, R. L., Seward,
J. B., et al. (2002). Outcome after abnormal exercise echocardiography for patients
with good exercise capacity: prognostic importance of the extent and severity of
exercise-related left ventricular function. Journal of the American College of
Cardiology , 39 (8), 1345-1352.

Mills, K. M., Stewart, A. L., Sepsis, p. G., & King, A. C. (1997). Consideration of
older adults' preferences for format of physical activity. Journal of Aging and
Physical Activity , 5 (1), 50-58.

Moore, S. M., & Kramer, F. M. (1996). Women's and men's preferences for cardiac
rehabilitation program features. Journal of Cardiopulmonary Rehabilitation , 16 (3),

163-168.

50



60.

61.

62.

63.

64.

65.

66.

Nelson, K. M., Reiber, G., & Boyko, E. J. (2002). Diet and exercise among adults
with type 2 diabetes: Findings from the third national health and nutrition
examination survey (NHANES III). Diabetes Care, 25 (10), 1722-1728.

Netz, Y., & Raviv, S. (2004). Age differences in motivational orientation toward
physical activity: an application od social-cognitive theory. The Journal of
Psychology , 138 (1), 35-48.

Nothwehr, F., & Stump, T. (2000). Health promoting behaviours among adults with
type 2 diabetes: Findings from the health and retirement study. Preventive Medicine ,
30 (5), 407-414.

Padgett, D. K. (1991). Correlates of self-efficacy beliefs among patients with non-
insulin dependent diabetes mellitus in Zagreb, Yugoslavia. Patient Education and
Counseling , 18 (2), 139-147.

Pan, X.R.,Li, G. W, Hu, Y. H., Wang, J. X., Yang, W. Y., An, Z. X, et al. (1997).
Effects of diet and exercise in preventing NIDDM in people with impaired glucose
tolerance: The Da Qing IGT and Diabetes study. Diabetes Care , 20 (4), 537-544.
Pham, D. T., Fortin, F., & Thibaudeau, M. F. (1996). The role of the health belief
model in amputees' self-evaluation of adherence to diabetes self-care behaviours. The
Diabetes Educator , 22 (2), 126-132.

Plotnikoff, R. C. (2006). Physical Activity in the management of diabetes:
Population-based perspectives and strategies. Canadian Journal of Diabetes , 30 (1),

52-62.

51



67.

68.

69.

70.

71.

72.

73.

Plotnikoff, R. C., Brez, S., & Hotz, S. B. (2000). Exercise behaviour in a community
sample with diabetes: Understanding the determinants of exercise behavioural
change. The Diabetes Educator , 26 (3), 450-459.

Plotnikoff, R. C., Mayhew, A., Birkett, N., Loucaides, C. A., & Fodor, G. (2004).
Age, gender, and urban-rural differences in the correlates of physical activity.
Preventive Medicine, 39 (6), 1115-1125.

Plotnikoff, R. C., Taylor, L. M., Wilson, P. M., Courneya, K. S., Sigal, R. J., Birkett,
N., et al. (2006). Factors associated with physical activity in Canadian adults with
diabetes. Medicine & Science in Sports & Exercise , 38 (8), 1526-1534.

Redberg, R. F., Greenland, P., Fuster, V., Pyorala, K., Blair, S. N., Folsom, A. R., et
al. (2002). Prevention Conference VI: Diabetes and cardiovascular disease: Writing
group III: risk assessment in persons with diabetes. Circulation , 105 (18), €144-152.
Rhodes, R., Martin, A., & Taunton, J. (2001). Temporal relationships of self-efficacy
and social support as predictors of adherence in a 6-month strength-training program
for older women. Perceptual Motor Skills, 93(3), 693-703.

Rogers, L. Q., Courneya, K. S., Verhulst, S., Markwell, S. J., & McAuley, E. (n.d.).
Factors associated with exercise counseling and program preferences among breast
cancer survivors. (in press).

Ronnemaa, T., Mattila, K., Lehtonen, A., & Kallio, V. (1986). A controlled
randomized study on the effect of long-term physical exercise on the metabolic

control in type 2 diabetic patients. Acta Medica Scandinavica , 220 (3), 219-224.

52



74.

75.

76.

77.

78.

79.

Ruland, C. M., & Moore, S. M. (2001). Eliciting exercise preferences in cardiac
rehabilitation: initial evaluation of a new strategy. Patient Educaton and Counselling,
44 (3), 283-291.

Salmon, J., Crawford, D., Owen, N., Bauman, A., & Sallis, J. F. (2003). Physical
activity an sedentary behaviour: A population-based study of barriers, enjoyment and
preference. Health Psychology , 22 (2), 178-188.

Schneider, S. H., Khachadurian, A. K., Amorosa, L. F., Clemow, L., & Ruderman, N.
B. (1992). Ten-year experience with an exercise-based outpatient life-style
modification program in the treatment of diabetes mellitus. Diabetes Care, 15 (11),
1800-1810.

Sigal, R. J., Kenny, G. P., Boulé, N. G., Wells, G. A., Prudhomme, D., Fortier, M., et
al. (2007). Effects of aerobic training, resistance training, or both on glycemic control
in type 2 diabetes: A randomized trial. Annals of Internal Medicine , 147 (6), 357-
369.

Skelly, A. H., Marshall, J. R., Haughey, B. P., Davis, P. J., & Dunford, R. G. (1995).
Self-efficacy and confidence in outcomes as determinants of self-care practices in
inner-city African-American women with non-insulin-dependent diabetes. The
Diabetes Educator, 21 (1), 38-46.

Smith, J. K., Dykes, R., Douglas, J. E., Krishnaswamy, G., & Berk, S. (1999). Long-
term exercise and atherogenic activity of blood mononuclear cells in persons at risk
of developing ischemic heart disease. Journal of the American Medical Association,

281 (18), 1722-1727.

53



80.

81.

82.

83.

84.

85.

86.

Tavares, L. S., & Plotnikoff, R. C. (2008). Not enough time? Individual and
environmental implications for workplace physical activity programming among
women with and without young children. Health Care for Women International, 29
(3), 244-281.

Thompson, C. E., & Wankel, L. M. (1980). The effects of perceived activity choice
upon frequency of exercise behaviour. Journal of Applied Social Psychology , 10 (5),
436-443.

Trost, S. G., Owen, N., Bauman, A. E., Sallis, J. F., & Brown, W. (2002). Correlates
of adults' participation in physical activity: review and update. Medicine and Science
in Sports and Exercise , 34 (12), 1996-2001.

Tuomilehto, J., Lindstrom, J., Eriksson, J. G., Valle, T. T., Hamalainen, H., Ilanne-
Parikka, P., et al. (2001). Prevention of type 2 diabetes mellitus by changes in
lifestyle among subjects with impaired glucose tolerance. New England Journal of
Medicine , 344 (18), 1343-1350. |

Vallance, J. K., Courneya, K. S., Jones, L. W., & Reiman, T. (2006). Exercise
preferences among a population-based sample of non-Hodgkin's lymphoma survivors.
European Journal of Cancer Care, 15 (1), 34-43.

Wanko, N. S., Brazier, C. W., Young-Rogers, D., Dunbar, V. G., Boyd, B., George,
C. D, et al. (2004). Exercise preferences and barriers in urban African Americans
with type 2 diabetes. The Diabetes Educator, 30 (3), 502-513.

Wei, M., Gibbons, L. W., Kampert, J. B., Nichaman, M. Z., & Blair, S. N. (2000).
Low cardiorespiratory fitness and physical inactivity as predictors of mortality in men
with type 2 diabetes. Annals of Internal Medicine , 132 (8), 605-611.

54



87.

88.

89.

90.

91.

92.

93.

Wen, L. M., Thomas, M., Jones, H., Orr, N., Moreton, R., King, L., et al. (2002).
Promoting physical activity in women: evaluation of a 2-year community-based
intervention in Sydney, Australia. Health Promotion International , 17 (2), 127-137.
Wilcox, S., King, A. C., Brassington, G. S., & Ahn, D. K. (1999). Physical activity
preferences of middle-aged and older adults:A community analysis. Journal of Aging
and Physical Activity, 7 (4), 386-399.

Willey, K. A., & Fiatarone-Singh, M. A. (2003). Battling insulin resistance in elderly
obese people with type 2 diabetes: Bring on the heavy weights. Diabetes Care , 26
(5), 1580-1588.

Wilmore, J. H., Green, J. S., Stanforth, P. R., Gagnon, J., Rankinen, T., Leon, A. S.,
et al. (2001). Relationship of changes in maximal and submaximal aerobic fitness to
changes in cardiovascular disease ad no-insulin-dependent diabetes mellitus risk
factors with endurance training: the HERITAGE Family Study. Metabolism: Clinical
& Experimental , 50 (11), 255-263.

Wilson, W., Ary, D. V., Biglan, A., Glasgow, R. E., Toobert, D. J., & Campbell, D.
R. (1986). Psychosocial predictors of self-care behaviour (compliance) and glycemic
control in non-insulin-dependent diabetes mellitus. Diabetes Care , 9 (6), 614-622.
Wing, R. R., Goldstein, M. G., Acton, R. S., Birch, L. L., Jakicic, J. M., Sallis Jr., J.
F., et al. (2001). Behavioural science research in diabetes: Lifestyles changes related
to obesity, eating behaviour and physical activity. Diabetes Care , 24 (1), 117-123.
Wing, R. R., Koeske, R., Epstein, L. H., Nowalk, M. P., Gooding, W., & Becker, D.
(1987). Long term effects of modest weight loss in type II diabetic patients. Archives

of Internal Medicine , 147 (10), 1749-1753.

55



94. Wood, F. G. (2002). Ethnic differences in exercise among adults with diabetes.
Western Jounral of Nursing Research , 24 (5), 502-515.

95. World Health Organization. (2006, September). What is Diabetes? Retrieved
September 10, 2008, from World Health Organization:

http://www.who.int/mediacentre/factsheets/fs312/en/print.html

96. Zinman, B., Ruderman, N., Campaigne, B. N., Devlin, J. T., & Schneider, S. H.
(2004). Physical activity/exercise and diabetes. Diabetes Care , 27 (suppl 1), S58-

S62.

56



LS

Pasn 2q UBd SIONIISUOD ISAY |
SIoLLIRq AJIATIOR

Tes1sAyd o3 paje[a1 oq 0}
s1eadde sinoiaeyaq Arejuapas
ur uonpedionized jey) pue Suons
Aprernonaed s1 Ay1anoe [esisAyd

Gupuredxs ur Jomod aanjorpaid
peY yoes saouasdyaad

pue ‘yuowAofuo ‘s1otueg
JINOTARYDQ ATRIUPIS

u1 pue A31Anoe [edtsAyd sun
-omsI9 ur swn papodor-yjos

paurwexa a1om
saouaIgyaId
pue quowikolua
‘sIaLueq

UM INOTARYSq
Kreyuapas pue

pue ‘oouaidjaid ‘yuowAolud Sururejdxa ur romod aanorpaid sIedk ' Gf 93e Ananoe [eatsAyd
U29M)9q UOTIBIOOSSE Y} pey yoea sasuarajard UBOW ‘USWOM 2,66 Jo suorerdosse €002
ey st Suipuyy jueyodwi uy e pue QuowiAofus ‘s1oteyg e AaAIms paIey syuedionaed zeg‘| urwexyq ‘Ie 12 uow[eg

sjuopuodsal aA1)OR

Apuatognsur

Aq pauodar

Ananoe [eorsAyd

SIOMIIAIUL ur uonedronaed

uoneAnou Jo joe| paures; £q sawoy JAIOR Iem3a1

sdnoi3 1031e) pue S JO JOr] A1oMm SIALLIE] Swapuodsai ay) Apuatorgynsut 0} sIaLLIRq )

K2 JO sanqLIIe 93 03 pPaIo[ie)
are Ao 1 1oeduwr 191eaI3
® 0ARY 0] A[oN1] 21e Sa139)R1)S

juanbaiy 1soJA ‘sTeuoissajoid
Uiesy ISYio pue $10300p
aI1oMm SUI{[ASUNOD JO $IDINOS

Ul paIOJSTUTUIPE Sem
aneuuonsanb
oy -ompadoxd

se paz110391ed aIom
oym ‘suerensny
Jo ssauj g ay) jo

pue 91oddns jo
$30.In0s paLayad
oy ‘saouaisyard

uonowoId 9s10I0Xd IPIM PalIdJRId T[eISAC K)ALOR Surjdwes wopuer | AdAIngG 10]1d WO Ananoe L661
-Aymunuruod ‘oarsudyardwo) e pauojaid jsour sem Junjlepyy e | onewiosAs ageis-om | syuedronaed zez1 oY) surwexy ‘Ie 19 poog
(30w sa21010 pRY
Aqremoe sdnoi3 yroq
£)OU IO Jou 22107 usumwom
paa1dorad) sdnoid j[npe ul INOIABY2q
om) ojut yds pue (8Z=N) 3S1019Xd
pouad saouaiajard Aq adoad GS-81 98ue1 a3y Jo Aouanbalg
joom-g e 10A0 dnoid 201010 payore]y “werdoxd qnjo Y} U0 210YD
"$29M [eUlj o) ou, 9} uey} ddULPUIE ssawm1y e Funaels ssawyty & pawiof | AjAnoe paaleosad
Ut 90UEpUSNIE YT UI SINSII a3e1oae 19131y ApuLdyIusIs 210J2q SONIANOR 10 A[3u2o21 pey oym Jo 10939 0861 ‘ToMuem
201012 AJIATIOR PIAIROID e pey dnoid 2o101), e soouarajard paysy S3[eUId] S} NP 9¢ ay) Aedusaau] 2 uosdwoy 1,
uoIsnPuo) SINSIY UIBIAl SPOYIdIA aidweg aANRNIqO sIoyny

ArewIuIns MI1AI 3IN)eIANIT $dudIJAad £31an0e [edIsAyd -7 dqel °|




8¢

JO sa0UBYD Iy 9sBAIOUT ABWL
u3rsap weadoid 10y Furuesw
I1oy} a101dxo pue Junodde OJuL

ue jo sjoadse juepiodur
1SOWI 3} 919M 3SI219X Jo adKy

Jo syoadse
[EIUSWIUOIIAUD pue

pUE ‘UONEBIO] ISO[D “103JONISUL [e1908 FUTUISOUOD $00C
uone[ndod siy) Jo sasuarsjard a1 o Airenb oy Surpnyout arreuuonsanb saouaIsyald | Te 39 ploIJsuUBRN
Buikiea oy} axe) Jey) sweidold SonsLoRIRYD ZUNIAS IST0IOXT yieoy e pajepdwo) | ¢8-p/ pede ‘brE=N SUIWEXI O], -uayo)
%58-¢¢
woiy paduel UONINISUL QWOS
A UMO T19Y) UO SulSIOIoXd
10 9ouaIayaid asoym
s[enpIAIpul Jo saouardjaId pagnuopt a1om sdnoidqng
91} O} SUOTJUIAINUT SSBO 9SIOIOXS UR Ul URY) 19Yjel Sse[o
puR SUOTBPUIUWIIOII UOTIOTIISUT JWOS )IM UMO B UT "SA UMO §,3U0
9S1010%9 10718} 0} SuruuIgaq J19) UO ISIOIIXD 0) pauajaid s)npe Iop[o S8 [ uo SuISIIoND
10j a3e1s ay )08 A[jenuajod (A1oAn0adsal synpe 1apjo pue Koans s)npe 1o} saouarsjard 6661
sdnoigqns jo uonedyUP] Page-o[ppit) %,9 PUB %69 ouoydayey oynutwa 97 | pasSe [pprur (Z81 ourexy ‘I 19 XOO[IM
SSIUIATIOJJJO PIsealoul s30] Ananoe
ur sypnsax Aewr saouaiajoxd Suisn painsesw
JIoY) yym puodsariod jey sem uonediored *9oUBUSIUTRI
saniAnoe [eoisAyd ur wed oxe; ‘dduBUSJUTRW pUB ‘wrer3oxd pue uondope
0} s)npe Jopjo 3urdeinodus uondope sse[o yiim pajerdosse ST} SSOsse 0 AdAINg o[ewd) %18 | Vd O paje[al e

pue ‘Surjos sse[o [BULIO] B
JO 9pISINO SANIANIOL [ENPIAIPUL

0q 03 dnoi3 9ouarayaxd
10J pual) B Sem 219y

SONIAT)OR PIsSeq-sse[)
werdoid yuow-g

(89, ueswr) 16-LG
Ajunwiuiod ay)

soouoiojard moy
aro[dxo pue sjnpe

ur Suredus 1ojo1d syjnpe (%8¢€) :s101U9G J0j wesdord | Aq parsyjo weidord Jo saouarayaxd
1opjo jo uonodoid jueorjudis UOUIWIOD JSOUL SBM [ENPIAIPUL [9POIAl SAUTANOY 9SI019Xd Uk ur JEULIO)
e 181 15933ns s)nsoy 10 dnoid 10§ souarajard oN Aqi[eaH Ayunuruo)) pa[oIua synpe g6 vd3quosap o], | L661 ‘[ 19 SIITIN
"SINOIARBYDQ IS}
Jo syueuruuop juerodut
1931e) JBY) SUONUIAIUI
3o Juowdo[aaap oy
unojul prnos pue suonerndod
o1j199ds ur InoIARYaq
Kxeyuapas pue Aj1anoe [eotsAyd “INOIABYD(Q AIBJUSPIS
UO SIOUIN[JUI [BIUSUUOIIAUD ur pue Ajanoe [eotsAyd oun
PUE [ENPIAIPUL SUTWIEXS O} -aJnsio] Ul awry paptodal-jos
uoIsnpuo)) SIS urey SPOYIdAl Jdweg EYNTEEI (T sioyny




6S

juonbaiy 19330 ‘ssaiford

uowr pue

uone)[qeyal
oeIpIes oytoads

Jo uorssnosip pue syuedrored uawom Yroq 1o saouarajaid uoneIIqeyal 10y soouaiayard
yim Suras [eod jurol JOUW-[[oM 2I0M (SISIDIAXD A seIpIRD s,uow pue
aziseydwa pjnoys saouaiajard Bunuwiesy Jo ases pue ‘saniAnoe ut Sunedionged [ suowom aredwod
JUR1O 0 dAIsuodsas Q1] J9YI0 UM 2JUIJINUL ugisop s[enpIApul pue AJnuopt
s1 Jey) wesdoid uoney[iqeyal -uou ‘uonepodsuen ‘own Koaans aAndLIossp 69 Jo ordures 01 sem Apnjs 9661 ‘Towery
seIpIed B Jey) 1s983ns sSurpur 9ALIP) SIO}OB} 9OUSIUIAUO)) ‘paIdSTUTIIPE-[3S JDUSIUIAUO)) sy jo asoding 2 SI00]
(soouaLadxo
9s1010X7 Jnoqe
swresgoxd 9SI1919X3 [enpIAIpul Aqruuey UOHBOIUNUIWIO))
JIO[1e) O} pue siseq [enplAlpul / SPUSLI} O] JUSWFeIN0dUd Suiaoxdwiy £q
Uue uo saInjesf asrooxa ‘ures] 03 Asea ‘9[qrxopy ‘Sunoq “way} 10§ uoneRIUALIQ YIS
10J w@oﬁ@u@mo.—nm J1D1[3 0) PIRAN g 10U hmommo.aoxo Jo %uutm\w O_Qa%o_.ﬂo 9SI0I9X? 191399 wztmo.uov
9J1] 10 yI[eY ‘Keme 1 Su ssaxdoxd ass ‘s|eod aew o} jueptodu $1031UN[OA ADIOHD,
JO sonsuLdRIRyd AQ USWOM UMO SUmIS :pIPN[OUL [[BIIAO 9Ie Jely) 9SI0I9XI As1Amn Jo enbruyosy
Buowre A1ea op saInjedy $oInyea) JuenIodul ISOIN JO saInjeaj QUIULIS)Op Ayireay g ‘qeyal uoneIoI
9S1019%9 10} s9ouaIajaId yey) s100dse ureiseo Jo soueyrodur 0] PaIONPUOd 1M | AD WOIJ § ‘UdWIOM souaisjard o
$15083ns sdnois o) usamaq oy Joy sdnoig usamioq SMOTAINUT UOTIEIIOND 91 Jo ojdures Jo Anpiqeorydde 100 ‘2100
soousIajald ul saousIdfIIq punoj o19Mm SUOTJRLIBA 2ouaI9ja1d Is10I0X g QOUAIUAUO)) oy} drenfeaq 2 pueny
udwW 9y} pIp UBy)
juepodwr a10w se sInquIle
OSIOIOXO JSOW Pajel USWO A
syuedionaed Jo Joqunu 3s981e]
oy 0} 9[qeidasoe poyjowr Y}
sem Inoy ue jjey 10J Sunjiem
juepodwar A19A se pajer
OS[& 91oM S981019X9 Jadoid
Jlensuowap 0} Jeuorssajoid e
Aq UonEN[BAS 9SIOIIXD UL pue
*9S10I9X3 JO §109Ja [eorsAyd
9y J0p1uow 03 [euorssajord
yljeay B AQ UOnEN[BAD
ysut ue ‘3SI0I9X9 0] IDIAPE S, 10390(] uoneyndod Apropro
1e suosiad Aprapyd Sunmioar SSB[D ISIOIIXI ST} UT ISIOIIXD
uoIsSnpue) SINSIY UIRIA SPOYIdIAl ajdureg EYNTRE] (1Ts) sIoyiny




09

18 3S[019%3 0} pawuajaxd 9,04
‘Quo[e 981019X9 0} paLdyaid
%P ‘SUTUIOW JY) UI ISIOIOXD
03 pawdjaid 9,84 ‘uonippe U] °
*9S1010X9 AyIsuajul
-aje1opowr pauajaid 9,96
pue ‘as1010Xa pasiatadnsun
paudjard o4/ ¢ ‘Bunjem
paiajaid ¢4, g ‘sastoroxo
Jeuonjealdar pausyaid 9,86
“IOJUD JAJUED B YIIm pIjeI[ije
1s11e10ads 281910X0 Ue WOy
11 9AT10001 0) pasrdjaad 9,/ /
pue ‘aoej 01 908} JuI[[osunod

"SIOAIAINS JOOUBD
Jo soouoijaid

9SIOIOXI DA19931 0) parrdjaid ASIDIOXD
"s2oua19)aid urunuesdoid %68 "9ouaLIadxd J9oued 1) JO JUIWISSISSL
pue 3uI[[asUNOd ISIDIOXD oy unnp nod swos je Iaoueo aarsuoyaIdwod
paLIeA pue anbrun aAey SUI[[OSUNOD FSTOIIXD AT O} 8uny 10 ‘[€19210]02 e opiaoxd BZ00T
SIOAJAINS J9JURD jey) S)jedipul pasgyaid ogheur 1o pangjard AaAIns paldjsurupe “seaIq ‘eyeysord 0} sem Aprus ‘eAauimo))
Apnis Iy} JO S)NSAU Y] o Ko pres sjuedronged Jo 9,48 e -JI9S ‘PateN JO SIOAIAINS /€ smy) jo asoding 29 SQUOf
IneI)|
Pa[r1ewI 9A12331 0} .uD,wo.uQ "UOI)Lssad
‘sisougerp Ioye pInom Aot pajesipul IO e Surjows pue
UOOS PUE [IBW AQ PAISATIIP sweigoxd “3S1012X2 ‘S131p
2q ued 1By 250y A[[e1oadss uonowoid yijeay ut pajsardul Jorpeay Sumsind
‘surexdoxd uonjowoxd arom syuedionaed Jo 0,08 e SIOAIAINS Ul 1S2I9YUT JI9Y) ‘0007 ‘I8
pIeay 103 Y3y st Ayandasar 381019%0 dunnos pajodas pa[rew 130ue0 dre)sord pue SINOIABYSq 19 paLgouYye
‘SIOAIAINS Io0URD Suowry e | (%gS) stuspuodsar jo Ayuofey e sem AoAINS WaI-G9 pue 1sBaIq 8.6 | SIOAIAINS JOOUR)) -rewrua (g
SOSIOIIXS UMO
JIotp) 3sooyd 0} AJ[Iqe ay) pue
sjeuorssojold yym ssaidoad
SID10YD 9SI0IAXA JO dFuer I3t} SSNOSIp 03 9[qe Suraq 10)
© ap1aoad pue ‘sjeuorssajold oW [[oMm JOU d1oM SIOUIRFAId
WIoJj JUSWATLIN0OUD S,USWIOM DUB SUDJA] e "sanjesy werdord
uoIsnPuo) SINSIY We\ SPOYRIA sdweg EYNTRE] (i) sioyjny




19

paueA pue anbrun aaey
Kews syuoned mnown) urerg

Inown) ureiq jo suotodord
[enba Aojewrrxorddy

181} 2sreuuonsanb
e payo[duro)

sjuanjed
Inowmy ureiq 90§

91} SUTWEXD 0}
sem osodind oy,

L00T
‘e 19 sauor

SO[qBLIBA [EOIPSW pUE
owydex3owap Jo 1oqunu € Aq
pajesopowr are jey) saouarejaxd
3s1019%9 anbrun aaey
SIOAIAINS JOOUED [ELIIOWOPUD
181]) 15933nSs S)MsSAY

(%1°'19) Ansuayur

pauayaxd 1191) sem 9SI0I9XD
dleIopowI pue (¢,9°89) ANIAIIOR
paugyard 1191y sem Sunjem
ey pajestpul osye syuedionie
wergdoid

9S1019%3 U Op A[[enoe

0} 91qe A[o[I[ JO J[qe dIom
Koy 1197 9,18 pue weadoxd
9S1919X%2 Uk SUIOP Ul P)SaISIUL
9q Y31 JO PaJSAINUI IOM
Koy pres syuedionaed Jo 9,69/

axreuuonsanb pafrey

‘SIOATAINS I30UBD
[PLIOWOPUD 98¢

"SIOAIAINS JOOURD
Jo soouaroyord
ISIOIOXD

ay) surwexy

9002
‘e 19 usuIAIeYy

S[eL1) [eOIUI[O JO IPISINO
pue apisur yjoq uonendod
STY) UT 90UIISYPE ISIOIOXD
soueyque AjTenusjod o) poyou
ouo 2q ABW SI0ATAINS THN JO
s9oua19321d o3 03 sourueidoxd
951019X2 ULIO[IE] “QIOULIDYIN ]
"SIOAIAINS

THN 10} sawnrerdoid as1919%9
Sutuisap s[euorssajord

2IBD I90UBD I0] UOTJRULIOJUT
juepodunt sp[atk uornsanb

ur uonendod oy woxy
soouaigyaid asto1axa Junioyg

1opuag £q

pasuanjyul a1om saouajaId
ISTOIIXD SIOAIAINS THN
9ST0IOX? JO ID10YD

pauojaid J1o1 se Junjjem
PAsT] (%) siuedioned

Jo Kyuofew oy J, *SIOAIAINS
THN X0} peugisop ourreadoxd
os1o19%o ue ur sjedionaed

01 (%$8) 2198 pue (%18)
paisaraiur aq A[qissod pinom
Kay Jey) pajeoiput Arofewr
Surupoymiono uy sisouderp
THN o) 12)je jutod swos je
Sur[[asunoo 3SI21IXD IAIIIII 0)
passyaId agAeur 10 paudjard
syuedronaed Jo 94/ “[[eI9AQ

u3isop
Aaans aAnoadsonay

epeue)
‘eloq[y Ul Surpisal
SIOAIAINS "THN [€F

"SIOAIAINS

(THN) ewoydwA|
s un3poH

-uou jo ojdwes
paseq-uonendod
® Jo saouaiajard
9S10I0Xd

oy} sureXyg

900¢
‘e 39 doue[e A

JUSUIIRAI) 210J3q
weidoad 9s1019X2 J19Y) MBS
01 paurojaxd ¢, 7€ pue ‘swoy

uoIsnpPuo)

S)NSIY UIBIA]

SPOYRIA

Jjdwreg

2Ap%Iq0

sIoyIny




[4%

sem Adersqjowrayd Sutmp 14y
SNSIOA 1V J0J S20U219]21g

ou pey %, '7¢ ‘1V parjord
% 9¢ ‘1A pouiojard %6 0p e

pazrwopuelr ‘pauire
001y} ‘oanoadsolg

JI9OUED J5a1q
YA USWOM ZHT

$10)o8] A9y
o) AJnuopt o

800¢
‘e 12 BAQWINO)

Sunjjem

JOJ pUR 3SIOIIXD JWOY JOJ

Se [ons saoua1e)aId JusisIsuod
owos aaey pue Surwrueidoid

sasuarsjaid

9SI219XD SNOUBA PASUIN[JUL [[€

UOoIIBINPS pue WO ‘Snje)s

feraew ‘Aderoy) yuean(pe

‘oFe ‘xapui ssew Apoq

‘aSI0I9X9 JUILIND JBY) PAMOYS
s9sA[eue UOISSAITAI ONSIZO] .

(%1°18) Sunyrem pue

(% ¢S) Sutururer3ord 2s1019%d

Paseq-owoy Ul palsaINul

Apepnonged a1am SIOAIAINS
I20UBD Jappe[q Jey) Punoj os[y e

“SIOAIAINS JOOUED JSPPe[q

103 poudisop weidord as1019%9

ue u1 sjedionged 01 (%€ $8)

epeue)) ‘euq[V

SIOAIAINS
190UEd Jappe|[q

Jo saouarajerd
Surqosunos

pue Surwuerdord
ISIDIOXI YY) NOI[0S

3S1919X2 FUIAIOAI U] J1qe pue (24,1 18) paIsaIoUI Jo 2ouraoxd 0) sem Apnis
P21SAINUT DJB SIOAIAINS I2OURD aq p[nom Aatj) pajedsiput 9Y) UI SIOAIAINS yuasaxd s Jo L00T
Ioppe[q 1yl 1s9338ns sSurpur] e s1oA1AIns Jo Ajuofew ayJ, e | omeuuonsanb poprepy | Jooues soppelq L6g asodmd Arewntig ‘Ie 19 usuIALe Y
sa[qeurea onjderdouisp pue
‘IeOIpaW ‘3SI019X%9 Aq PaIjIpow
o19m $20udI9y21d nonEULIOJUI
pue weidoid as1019X0
Jo Jaquunu [fews e seyseosdde
paseq Aqpesidojouydal
BIA UOT)RULIOJUT
s1youRq [enusjod oy Sura19021 padjaid
aziwmndo Aew suonednsaAul syuapuodsai Jo uonuodosd spouiad jusunean sjuaned Jnoumy
9STOI9X3 TeOMI[D pue swetdoad Ioy3y e ‘saoudisjard -JJO pue dAnOE ureiq jo a[dwes
UOTJRN[IqEYSI OJUl $90UI0)osd UOTJBULIOJUI 3SIOIOXI I0] e Suump saouorajord paseq-uonmsul
s juaned Bunerodioou] e ‘sIoquiaw Afrurey Ia)o pue 18219} 9SIDIAXD ue Jo saouarayard
suone[ndod 1ooued 1910 10 asnods I19U} YIIm dwoy e ‘INOIABYDQ ISIOIDXD IS10J9X9
yim paredwod saousisyaxd 9s1019%9 0) paLdyaId sjuaned papodaI-J[os passosse pue 3sa191ul
uoIsnPuo) $)[NSdY UIRIA SPOYIdIAI Jdweg EYNTRE] (T Te) sloyyny




£9

pue Sur[[asunods 39ej-0}

Iooued J$B3Iq
Suowe ssooo

—ooe] Suriejard syuediotue e 1owsaur/suoyda[sl
Ananoe 1eoisAyd 01 2A1ONPUOD pue ‘soouaisjard
JUSUIUOIIAUD [BIIUSPISAI weigoxd
pue ‘sisLueq paAtaoiad ‘saouaidjard
§S990% J9UIAIUI PUE $90uaIajaId 19)e213 ‘A0BOIJe-J19S JAYSIy Suijasunos
3SIDIOXS 9OUAN[JUI ABW SI0JOBJ “Quounean JuaLmo odax 3S1010%2
[EIUSUUOIIAUD pue ‘9ANIu30o 0} ATOX1] 210 21aMm IsT[eIoads AoAIns "SIOAIAINS Ul SOUIJIP ssaid
[e1o00s ‘[eorpawi ‘orydesdowiaq e as1010%9 ue Juridjord asoy] e PaIoISIUTWPE-J[3S 120U I5B3Iq 761 ssasse O] | Ul ‘[e 19 s1030y
199139 doud1djaid
juaned Suipueisiopun
10} [opowr [enydaouod e
se g4I Jo Annn oy sppoddng e
1Y Jo s1axo5a1d
19V PIp se [V Jo MolA B
aAne3au se aAeY 10U pIp LY
pawdyoid e syuediotuey e
AOEDQO wﬁm anp Jonuod [eInoiARyaq ©O>_Oo.~®n~
Sururen jo odA) ysea pip Aoy pue apmnje dANIJJe
J1 29 prnom s1a30 sanaoddns ‘OpmiIe [eIUSWNISUT Ul
Mmoy) uLou 9Ans2[gns SQOURIIP Aq pauredxo sem
pue ‘(owayo Sunnp 9q p[nom win} Ul 9DUSISYJIP [BUOLIBAIIOI e
381019%23 Jo 2dA) yoea JnoLgJIp "$SaW 01qOIdL pue
moY) Dgd ‘(owayo 3ulnp ‘smeys Sunjowss IV SA LT
aq pinom Ayanoe jo ad£) 10} UOTJBATIOW UL 0USIJJIP
yoes ojqeiofus moy)) spme o) Aq paurejdxa sem JV SA
aAnoayge ‘(ouwdyd Surnp 13 107 saouasojaad juoned e
9q PINOM ISIOIIXA [BIDIJOUd] 1Y moqe s3a119q
MOY]) apme [BIUAWNSUI J[qeInoAej alow pey I Ty
Ul SOOUDIQJJIP UO paseq A[a8Ie] paLdjald 1e1)) 950U} SeATAYM Pm 19VIS
9IOM SOOUDIQJJIP [BUOHBANIOIN e 1AV noqe sja1eq dd L opw AV
3s1019%2 Jo odA) yoea 1oy J[qeInoaej a1ow pey [V Adeiamowayd SNsIoA 1Ty 10J
UONBATIONT JISY) UT SOOUIIJIP pawsyaxd tey) suedioned e juean(pe | oouaiejaid yuoned
M pateroosse A[3uons souaiajaad [BLn pa[[onuod SwoSiopun | e (M pIRIOOSSE

uoIsnpPuo)

SINSIY UIeJA

SPOYIRIA[

ardureg

aAnxlq0

sioyiny




¥9

10J OTUT[O $2)2qeIp JUTULIDIAP
sIaLueq pue sasuardjord ue panodai o476 1nq ‘panrsjard axreuuonsanb oy} Surpuane 0] sem Apmis 00T
as1019x%3 Judnjed Jo uonu3oody e Sem S100pIno Junjjeyy e PaI)STUTWIPE-J[og syuened GO9 st Jo asoding ‘Te 30 oyue
JWOY 0} ISOD SISIOIIXD ISAY)
ut 93edus ues uopIed 1o yem
03 ursooys aydoad Auew pue
‘paxmbar axe sdiysroquiowr Jo
yuswdmba 1e1oads oN "a1el 9q
pInoys Ainfur pue 110JWOISIP
‘WRISAS [B)[SO[NOSN 31} $3S1019%3 JO 52dA) 19110 Ue)
UO $)93]J9 9ATBTOU JoMIJ 2ABY Apuanbayy a1ow Suruopied $319qEIp
Aa1]) asneoog "SUOSBOI [BIASS pue Sunjjem ur padedus M SUBDLISULY
10J 9[qIsesj s1 sanianoe oedun sdnoi3 oo [Ty Iejiuns UBDIXIN
-MO] 9521} JO udwaeInoouy e A[PADIB[AI 219M SISIDIIXD pue ‘supdLIOUIY
*SOUNNOI JSIDIIXD J1QOIE Jo sadA) 10 seousrgjaid oruyyy e uedLyy
pue Sui330f( Jo sanianoe (%€ 1¢€) Sunjlem SANVHN panp sajoqelp | ‘sueiseone)) jjnpe
21qOJor 2I0W JY) ULy} pue (24,8 ¢) Sutuopied 9y} 0] $9J2qEIp YIMm Suiaey paurodar Jo saouarajard
Joyyer Suruspresd pue Sunjjem a1om yuow sed oYy uunp sjuapuodsal oyMm pue I3pjo Jo pue saonoerd
Se [ons sas1019%9 1oedur-mof SO1)OqRIp 259Y) AqQ pauoyiad PoynUOpI-J[3s PIO SIBoK L] 21om | 9s1019X9 aredwiod
10J 2ouaIojord e pajeotpur BIR(] e | AJUOWIIOD JSOW SISIOIOXD OM] @ sIsAjeue A1epuooog oym s)npe $19‘] pUE 2qQLIOSSP O, 700T ‘POOM
poddns
[B100S 12)BaI3 puE SWOdU]
JoyS1y yum 108unok aq o) ide
SIOUE 0I9M SSIOE JOUIAUT M
syuedronaed “uoddns [e1oos
Iomol pauodal pue ‘s1orueq
1918213 PaA1eoIad ‘ssaf 9sI0IoXD
pakofud ‘snoroedrfjo-Jios $10)08j
SS9 ‘95290 ‘AIBIUIPIS I1oM [EIUSUIUOIIAUD
oym syuedronaed Aq pawsjard pue ‘9ANUZ00
SeA ISIOIOXQ ANISUIUL MO e [e1008 ‘[ed1Ipat
yoddns [ero0s Jomo] Sunodar ‘oryderowap
SWIOY JB PUB SUO[B ISIDIIXI 0} “INOTARYRq
Surueyaxd ssoy) yim 1o3unok 3SI0I2X? UO
219/ SIOOPINO UISIOIXD Ppaseq SIOAIAINS
uoISnpPuo)) SINSIY UIeIAl SPOYISIA Jdureg EYNIREITS) sioyny




S9

Jde yum
paSueyd s1atueq Jo sadAl pue
$9ouaI1ojaId 9sI0I0Xq ‘HOWOM

uey} Ananoe 1eotsAyd swm
-2Ins19] 210W papiodar USIA
s30URYD

a1y} PaseaIdAP J[ewl FUIdq
‘1o111eq € Sunodal Jo sppo
31} pasearout Jodows e Juraq
pue ‘uonesnpa 23900 ‘xapul

uone[ndod ot
$3]JoqeIp UBqIn
Ue Ul 9SI2I0X2

[0nu0o o1waA[3 Suraordun ssew Apoq ‘oFe Suisearou] 0) sIoLleq

J0J So1323B1S ISI0IIXD (ured Apueuropaid) pue sadusraja1d

Surdojaasp w djay pinoys IoL1Ieq 3SIDI9XD ‘o) 1811} oY) Ananoe TeorsAyd
uoISNPUO) S)NSIY UIBIA] SPOYIdAI sduweg EYNIREINTS) sioyiny




Chapter Three — Study One

3.0 Overview of the Chapter

This chapter includes a brief introduction, study rationale, study objectives and
research questions. This is followed by the study methods, results, discussion, limitations

and suggestions for future directions.

3.1 Introduction

In Canada, approximately 5-7% of the population over age 12 have diabetes.
When examining only people over the age of 64, this prevalence increases to 17%. Ofall
the cases of diabetes mellitus, about 90-95% are type 2 diabetes (formally termed adult-
onset diabetes) (Centers for Disease Control, 2003; Hux & Tang, 2003). This chronic
disease also creates a significant economic burden on the health care system (Health
Canada, 2002). The total cost of diabetes and the chronic complications that arise from
having this disease is estimated to be $3.7 billion (US) per annum (Dawson, Gomes,
Gerstein, Blanchard, & Kabhler, 2002).

Lifestyle is an important part of the prevention and management of type 2
diabetes. Maintaining lifestyle habits such as healthy eating, not smoking and
participating in regular physical activity can help prevent and manage chronic diseases
such as type 2 diabetes (Pan et al., 1997; Spelsburg & Manson, 1995). Physical activity
has been shown to play a lead role in managing type 2 diabetes, especially glycemic
control [Canadian Diabetes Association (CDA) Clinical Guidelines Expert Committee,

2003; Zinman, Ruderman, Campaigne, Devlin, & Schneider, 2004; Boul¢, Haddad,
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Kenny, Well, & Sigal, 2001; Ronnemaa, Mattila, Lehtonen, & Kallio, 1986] and
improving other cardiovascular risk factors (Lehmann, Kaplan, Bingisser, Bloch, &
Spinas, 1997; Schneider, Khachadurian, Amorosa, Clemow, & Ruderman, 1992).
Engaging regularly in moderate intensity physical activity and having good
cardiopulmonary fitness has been shown to decrease mortality rates of those persons with
type 2 diabetes by about 45 to 70% (Wei, Gibbons, Kampert, Nichaman, & Blair, 2000).
In spite of this evidence, many people are not achieving sufficient physical activity for
health benefits. Sixty-five percent of those with type 2 diabetes are not achieving
diabetes-related aerobic physical activity guidelines (Plotnikoff, 2006; Health Canada,
2002) and only 12% report performing any resistance training activities (Plotnikoff,
2006).

The American College of Sports Medicine (ACSM) states that exercise
prescription guidelines “cannot be implemented in an overly rigid fashion by simply
applying mathematical calculations to test data” and “individual preferences for exercise
must be considered to improve the likelihood that the individual will adhere to the
exercise program” (ACSM, 2000). Literature suggests that it is important to gain a better
understanding of an individual’s exercise and program preferences as well as any barriers
or negative factors in order to facilitate an increase in physical activity (Cohen-
Mansfield, Marx, Biddison & Guralnik, 2004).

Research with the general population (Thompson & Wankel, 1980; Booth,
Bauman, Owen & Gore, 1997; Salmon, Crawford, Owen, Bauman & Sallis, 2003), older
adults (Mills, Stewart, Sepsis & King, 1997; Wilcox, King, Brassington & Ahn, 1999;
Cohen-Mansfield et al., 2004) and chronic disease groups such as those with heart
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disease (Ruland & Moore, 2001; Moore & Kramer, 1996), cancer (Denmark-Wahnefried,
Peterson, McBride, Lipkus & Clipp, 2000; Jones & Courneya, 2002; Vallance, Courneya,
Jones & Reiman, 2006; Karvinen et al., 2006; Jones et al., 2007; Karvinen, Courneya,
North & Venner, 2007; Courneya et al., 2008; Rogers, Courneya, Verhulst, Markwell &
McAuley, in press) and type 2 diébetes (Wood, 2002; Wanko et al., 2004) have examined
physical activity preferences. However, there does not appear to be any examination of
demographic, cognitive and behaviour variables with preferences in the diabetes
population.

Only two studies have reported any data on physical activity preferences in this
population (and physical activity preferences were not the primary focus of these
studies). Wood (2002) presented the physical activity practices and preferences of
different ethnic groups. Wanko and colleagues (2004) surveyed individuals at a diabetes
clinic with predominately African American patients. Both studies employed multiple
choice questionnaires to assess the participants’ physical activity preferences.

Research in this area to date, has been atheoretical. There have been two studies
that examined physical activity-related, social cognitive constructs with physical activity
preferences in any population. Courneya et al, (2008) investigated the key factors
(including social-cognitive constructs from the Theory of Planned Behaviour) associated
with patients’ preference for resistance exercise training (RET) versus aerobic exercise
training (AET) in a randomized controlled trial, where Rogers et al, (in press) examined
potential influences of social-cognitive variables on physical activity counselling and

program preferences in the cancer domain.
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3.2 Rationale of the Study

Type 2 diabetes is a serious health issue in Canada and worldwide. This disease
adds economic burden to the health care system and can cause premature death.
Engaging in regular aerobic and resistance training has been shown to be successful in
helping to prevent and manage this disease. However, only about 35% of people with
type 2 diabetes adhere to the Canadian Diabetes Association’s guidelines for aerobic
activity and less meet the resistance training guidelines.

Adherence to physical activity programs is imperative to mitigate the negative
effects of this disease. There has been some research with the general population and
other chronic disease groups investigating the physical activity preferences and related
demographics differences (i.e., age and sex) but very little research has been conducted
on the diabetic population. Further, there appears to be only two research studies
(Courneya et al., 2008; Rogers et al., in press) on the social-cognitive and behaviour
relationships with physical activity preferences for any population. Moreover, apart from
one study (Courneya et al., 2008) research examining demographic differences (i.c., age
and sex) within relationships of (i) social-cognitive and (ii) behaviour constructs, with

physical activity preferences has been silent.

3.3 Study Purpose, Objectives and Questions

This is a descriptive study. The overall purpose of this study is to examine
physical activity preferences amongst a sample of Canadian adults with type 2 diabetes.

Specifically, the objectives are to determine: (1) physical activity preferences, (2)
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whether there are any relationships between physical activity-related, (i) social-cognitive
and, (ii) behaviour constructs with physical activity preferences, and, (3) whether the
results of the above two objectives are influenced by age and/or sex. There is a need to
obtain such information to help practitioners and researchers to more effectively plan
physical activity interventions for the diabetic population to achieve and maintain regular

physical activity. The research questions are as follows:

1a) What are the physical activity preferences (e.g., preferred type of activity,
preferred mode of delivery of counselling, preferred location to engage in
physical activity) of a sample of Canadians with type 2 diabetes?;

1b) Do these preferences differ by demographic characteristics [i.€., age (64 years

and younger vs. 65 years and older), and/or sex (men vs. women)]?

2a) What are the relationships of physical activity-related, (i) social-cognitive and
(ii) behaviour constructs with physical activity preferences?;
2b) Do any of these relationships differ by demographic characteristics [i.e., age

(64 years and younger vs. 65 years and older), and/or sex (men vs. women)]?

3.3.1 Subsidiary component

A subsidiary component examined the following hypotheses which were based on
intuitive speculation and findings from Courneya et al, (2008): (1) High self-efficacy
(confidence in actions) will be associated with: (i) preferring higher intensity activity, (ii)

engaging in activities alone, (iii) at home, and (iv) having unsupervised sessions; (2)
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Social support will be associated with preference for engaging in physical activity: (i)
with others, (ii) at a community or diabetes centre, (iii) or having supervised/instructed
sessions; (3) Subjective norm (social support) will be associated with preferring to

receive face-to-face counselling from (i) a doctor or (ii) exercise specialist.

3.4 Methods

3.4.1 Background

This study is a secondary analysis of the Canadian Aerobic and Resistance
Exercise in Diabetes (CARED) study described elsewhere (Plotnikoff, Trinh, Courneya,
Karunamuni, & Sigal, 2008; Plotnikoff, Courneya, Trinh, Karunamuni, & Sigal, 2008).
The CARED study was a national Canadian survey to examine aerobic and resistance
training attitudes and behaviours of adults 18 and older living with type 2 diabetes.

3.4.2 Recruitment and Procedure

In brief, a random digit dialling protocol was employed to recruit a geographically
proportionate sample of individuals with type 2 diabetes. A random national sample was
created by generating a random list of household phone numbers (a national diabetes
registry does not exist in Canada). The list was proportionate to the actual number of
household telephone numbers for each Canadian province (with the exception of Quebec
which had a lesser proportion of phone numbers as predominately Francophone speaking
communities were excluded from the sampling frame).

A pretest (n=7) was conducted to refine the questionnaire and to check the
interview length, question wording and interview instructions. The baseline (time 1)

questionnaires were mailed in March 2006. The time 2 follow-up questionnaires were
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mailed in June 2006 employing a rolling mailout pattern to ensure three months had
passed between time 1 and time 2. This research was reviewed and approved by a
university-based research ethics board, and all subjects provided informed consent.

Calls were made to 35,452 generated numbers, which identified 1,796 eligible
study participants (eligibility criteria included a diagnosis of type 2 diabetes, being over
the age of 18 years, and ability to complete a questionnaire in English). From this
number (1,796), 744 were excluded (e.g., away for duration of study) leaving 1,052
individuals. 558 individuals with type 2 diabetes indicated they would be interested in
receiving an information package (a priori quota of 558 individuals was established).
The recruitment breakdown was as follows: British Columbia, n=86; Prairie Provinces,
n=107; Central Canada, n=317; and Atlantic Provinces, n=48. 287 out of the 1,052
(27.3%) known eligible individuals with type 2 diabetes completed and returned the
package. 244 out of 1,052 (23.2%) individuals who completed the baseline
questionnaires also completed and returned the time 2 questionnaires, yielding a response
rate of 43.7% (244/558) of those initially recruited into the study and a follow-up
retention rate of 85.0% (244/287).

3.4.3 Sample

The participants for this study consisted of 244 individuals who had completed
the follow-up questionnaire at three months. Participants were an average age of 61 (SD
11.2) years of age and had an average diagnosis age of 52 (SD 11.9) years of age. The
majority of the participants were male (53.9%) and married (70.1%), and 21.7% had
completed college or university. See Table 3-1 for the detailed demographic

characteristics.
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In terms of physical activity behaviour, 76.5% of participants were not meeting
the CDA guidelines of 150 minutes of moderate aerobic activity per week. Average
MET scores were 438.47 MET minutes per week for combined strenuous and moderate
activity and 703.33 MET minutes per week when mild intensity activity was included.
Approximately 17% were meeting the guidelines for participating in resistance training
of at least three times per week. See Table 3-2 for the detailed physical activity
behaviour characteristics (Plotnikoff, Trinh, Courneya, Karunamuni, & Sigal, 2008;
Plotnikoff, Courneya, Trinh, Karunamuni, & Sigal, 2008).

3.4.4 Instrumentation

Demographic and health-related characteristics were collected using measures
reported elsewhere. Participants were asked questions about age, sex, marital status,
ethnic affiliation, education, income levels, diagnosed health conditions (self-reported
diagnosis of angina, heart attack, stroke, cancer, high c__holesterol, and high blood
pressure) smoking status and the age they were diagnosed with type 2 diabetes |
(Plotnikoff, Brez, & Hotz, 2000). Participants were also asked whether they had access
to email or the internet from home (Statistics Canada, 2003). Appendix II presents the
items for the above measures.

Parallel items to measure social-cognitive constructs for aerobic and resistance
activity were adapted from major behavioural theories and models which included the
Transtheoretical Model (Prochaska & DiClemente, 1983), Theory of Planned Behaviour
(Ajzen, 1991), Social Cognitive Theory (Bandura, 2004) and Protection Motivation
Theory (Rogers, 1983). All aerobic activity measures used the definition of regular

moderate activity. Self-efficacy (11 items) was measured using 5-point Likert-type scales
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ranging from “not at all confident” = 1 to “extremely confident” = 5 to assess the
participants’ confidence in participating in regular physical activity under different
circumstances (e.g. when the weather is bad, when having diabetes complications, when
having to get up early on weekends) (Marcus, Selby, Niaura, & Rossi, 1992). Social
Support (3 items) was assessed using 5-point Likert scales ranging from “strongly
disagree” = 1 to “strongly agree” = 5 to measure the amount of physical activity-related
social support participants felt they were receiving from their doctor, friends and family
(Courneya, Plotnikoff, Hotz, & Birkett, 2000; Courneya, Plotnikoff, Hotz, & Birkett,
2001). Descriptive norms (3 items) were comprised of 7-point Likert scales ranging from
“strongly disagree” = 1 to “strongly agree” = 7 to assess the actions of the individuals
social circle (e.g. whether their friends/family participate in physical activity) (Courneya
et al., 2000; Courneya et al., 2001). Injunctive norms (4 items) were measured using a 7
point Likert scale ranging from “strongly disagree” = 1 to “strongly agree” = 7 to
determine whether participants felt their social circle approved of them engaging in
physical activity (Courneya et al., 2000; Courneya et al., 2001). Pro’s (7 items) and
con’s (7 items) were assessed using 5-point Likert-type scales ranging from “not at all” =
1 to “very much” = 5 to measure the perceived positive (e.g. reduce stress, weight
control) and negative influences (e.g., cost too much money, take too much time) when
making decisions about regular physical activity (Marcus, Rakowski, & Rossi, 1992).
Attitude (2 items) was measured using a 7-point Likert-type scale response option of
whether they found physical activity enjoyable and beneficial (Courneya et al., 2000;
Courneya et al., 2001). Response efficacy was assessed using a 5-point Likert-type scale
ranging from “definitely not” = 1 to “definitely yes” = 5 (Plotnikoff & Higginbotham,
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1998; Plotnikoff & Higginbotham, 2002). Perceived behavioural control (1 item) of
engaging in physical activity was comprised of 5-point Likert scales ranging from
“strongly disagree” = 1 to “strongly agree” = 5 (Courneya et al., 2000; Courneya et al.,
2001). Intention (4 items) to meet the CDA activity guidelines was measured using a 7-
point Likert-type scale ranging from “extremely un-* (1) to “extremely”(7) with
questions asking how committed and motivated the participants are to meeting guidelines
over specific periods of time (i.e., 3 months) (Courneya et al., 2000; Courneya et al.,
2001).

Physical activity behaviour was assessed by: 1) leisure-time activity for both
aerobic and resistance training; and 2) whether participants met the Canadian Diabetes
Association guidelines of achieving 150 minutes per week of moderate physical activity
for aerobic activity or a frequency of three times per week for resistance training (CDA,
2003). In the CARED study, the validated Godin Leisure Time Exercise Questionnaire
(GLTEQ) (Godin & Shephard, 1985) was used to assess the amount of leisure time
aerobic activity participants engaged in during an average week within the past month.
Occupational and household activities were not included. Participants were asked to
report the frequency (number of times per week) and duration (number of minutes per
session) for each category of activity (strenuous, moderate, and mild).

For analysis, three distinct outcomes for aerobic physical activity were used: (1)
strenuous plus moderate weekly minutes of physical activity (Measure 1), and, (2) total
weekly minutes of physical activity (i.e., strenuous plus moderate plus mild weekly
minutes) (Measure 2). Participant responses in each of these three activity categories
were converted into a MET score (Measure 3) by multiplying the weekly frequency of
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mild activity by 2.5 METs (Spangler & Konen, 1993), moderate activity by 4.0 METs
(Brown & Bauman, 2000) and vigorous activity by 7.5 METs (Brown & Bauman, 2000).
These recommended MET values for moderate and vigorous physical activity are based
on population data (Brown & Bauman, 2000). Measure 3 was the total weekly METs for
the sum of the weighted scores for mild, moderate and vigorous activity.

Two measures were employed for resistance training. Based on a modified
measure of the GLTEQ, participants were asked to report the frequency (times per week)
and duration (minutes per session) for resistance training. First, adherence to resistance
training guidelines was measured by comparing the reported number of times per week in
the last month to the CDA guidelines (i.e., 3 times per week) (CDA, 2003). Second, total
weekly resistance training minutes was also calculated (i.e., frequency of RT multiplied
by minutes per session).

Modified questions from Karvinen et al, (2007) were used to assess the physical
activity counsélling and program preferences. Participants were asked to check one
category from each question based on what they would like to do (and not what they
actually did). Questions were solicited in two sections. The first comprised physical
activity-related counselling preference items (e.g., preferred source, location and method
of counselling). The second investigated physical activity-related program preferences.
The specific items pertained to preferred: company (e.g., alone, with other people who
have type 2 diabetes, with friends, with family, or no preference); the commencement of
a physical activity program (e.g., at diagnosis, 3—6 months after diagnosis, or at least 1
year after diagnosis); the activity location (e.g., at home, at a community fitness center, at
a diabetes center, no preference); the time of day for physical activity (e.g., morning,
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afternoon, evening, or no preference); and, the activity intensity (e.g., low, moderate, or
high). Items were also included asking about the preferred structure of a physical activity
program: supervised/instructed versus unsupervised/self-paced; competitive versus
recreational; spontaneous/flexible versus scheduled; and engaging in the same activity
versus a range of different activities. Finally, participants were asked in an open-ended
question to identify the three activities in which they would be most interested to

participate in.

3.5 Analysis

For Research Question 1a (i.e., physical activity preferences) descriptive statistics
(e.g., frequencies and proportions) were conducted. To examine whether physical
activity preferences differ by select demographic factors [i.e., sex (men vs. women) and
age (64 and under vs. 65 and older)] (Research Question 1b), Chi-square analyses were
performed. Research Question 2a (i.e., relationships between preferences and the
physical activity-related, social-cognitive and behaviour constructs) were examined using
one-way ANOVAs and t-tests. To determine whether any relationships found in
Research Question 2a differed by demographical characteristics (i.e., age and sex),
factorial ANOVAs were conducted (Research Question 2b). All analyses were
completed using SPSS version 15.0 software.

Due to numerous tests in Research Questions 2a and 2b, it is possible that some
significant results may be due to chance (Tabachnick & Fidell, 2001). Three hundred
eighty-four tests for Research Question 2a and 768 tests for Research Question 2b were

conducted and therefore, a more conservative p-value may be necessary. However, given
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that a Bonferroni correction (Bonferroni, 1935; Bonferroni, 1936) has been criticized as
being too conservative (Shaffer, 1995; Perneger, 1998) and the exploratory nature of this
study, actual p-values for all tests are included in Appendix I and p-values < 0.05 will be

presented and discussed later in this chapter.

3.6 Results

Results for the subsidiary hypotheses are imbedded throughout the following
sections and within the tables at the end of the chapter.

3.6.1 Research Question la

Physical Activity Counselling Preferences

Overall, 91.7% of the participants ‘preferred’ or ‘maybe preferred’ to receive PA

counselling. The majority of people indicated they preferred to receive counselling face-
to-face (79.9%), at a diabetes centre (51.9%), and from an exercise specialist affiliated
with a diabetes centre (47.9%). (See Table 3-3 for detailed results.)

Physical Activity Programming Preferences

The majority of participants specified they would prefer to start a PA program
upon being diagnosed with type 2 diabetes (66.4%). Only 29.5% indicated preferring to
engage in aerobic activity alone compared to 37.4% preferring to engage in strength
training alone. Preferences were relatively similar between preferred place to participate
in aerobic activity (at home 44.4%; community fitness centre 36.9%; and diabetes fitness
centre 34.4%). Comparable results were found for strength training (at home 43.0%;
community fitness centre 40.0%; diabetes fitness centre 30\.4%). Participants stated they

had “no preference’ for the time of day they preferred to engage in either strength training
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(38.7%) or aerobic training (37.8%). Following this, was a preference for engaging in
these activities in the morning (strength 32.2%; aerobic 33.6%).

More than half the participants indicated they would prefer a physical activity
program (combined aerobic and resistance activity) of moderate intensity (58.6%). It was
found that participants preferred physical activity programs to include different activities
each session (64.9%), be supervised or instructed (55.9%) and be recreational in nature
(96.9%). There was an approximately equal preference for spontaneous or flexible
sessions (50.9%) and scheduled sessions (49.1%). In an open-ended question regarding
preferred type of activity, participants indicated walking most often (59.8%) followed by
swimming (29.5%), resistance/weight training (25.4%) and cycling (17.2%). Details of
the PA programming preferences are given in Table 3-4.

3.6.2 Research Question 1b

Differences in preferences by age/sex

Chi-square analyses were performed to determine any demographic differences
(i.e., age and sex) in reported preferences; the following reports the statistically
significant findings. Of all the questions with regards to sex, it was found that a greater
proportion of women preferred to engage in activities with others (’*=10.39, df=2,
p=.006) and be supervised or instructed (x2=4.93, df=1, p=.026) than men. With regards
to program intensity it was found that more men than women preferred moderate or
vigorous intensity activity (x*=7.04, df=2, p=.030). Results showed that more women
preferred to have scheduled physical activity sessions whereas men preferred more

spontaneous or flexible sessions (x2=3.88, df=1, p=.049) (See Table 3-5a).
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With regards to age it was found that a greater proportion of those 64 years and
younger would prefer to receive physical activity counselling from an exercise specialist
than those 65 years and older (x°=4.60, df=1, p=.032). It was also revealed that more
participants 64 years and younger preferred to engage in aerobic ((*=21.65, df=3, p<.001)
and resistance (x*=15.68, df=3, p=.001) activity in the evening than those 65 years and
older. Results also showed that more participants 64 years and younger preferred
activities that were of moderate or vigorous intensity than those 65 years and older
(*=13.90, df=2, p=.001) (See Table 3-5b).

3.6.3 Research Question 2a

Relationships of physical activity-related, social-cognitive and behaviour
measures with physical activity preferences

ANOVAs and t-tests were performed to analyse relationships of physical activity-
related, social-cognitive and behaviour measures with physical activity preferences.
Three hundred eighty-four tests were conducted for this analysis with 43 being significant
(11.1% of tests). The following reports results that were statistically significant (p<0.05).
See Tables 3-6a through 3-6m for a detailed account of the significant results. Appendix
I provides detailed results for all 384 tests.

General physical activity preferences and relationships with social-cognitive and

behaviour measures

Aerobic and resistance intentions were significantly higher for those preferring to
receive PA counselling at some point than individuals not wanting PA counselling (Table
3-6h). Aerobic intention was significantly higher for preferring to receive PA

counselling from an exercise specialist than other sources of counselling (Table 3-61).
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Resistance intention and self-efficacy were significantly higher for receiving PA
counselling at a community fitness centre than at a diabetes centre or at home (Table 3-
6a). Resistance descriptive norm was significantly lower for those preferring to receive
PA counselling at a diabetes centre than at home or at a community fitness centre (Table
3-6a). Resistance frequency and total weekly resistance minutes were significantly
higher for individuals preferring to start a PA program at diagnosis than those preferring
to start a PA program after diagnosis (Table 3-6;j).

Intensity of PA had the most significant outcomes than the other preference
variables (Table 3-6k). Intention, self-efficacy, pros, injunctive norm, social support,
attitude, and expectations for both aerobic and resistance training, as well, aerobic
descriptive norms, strenuous plus moderate weekly minutes, total weekly minutes, total
weekly METs, and total weekly resistance training minutes were found to be significantly
higher for those preferring moderate or strenuous activity than mild intensity activity
(Table 3-6k). Aerobic social support was significantly higher for those preferring
supervised or instructed sessions than unsupervised or self-paced sessions (Table 3-61).
Aerobic social support, strenuous plus moderate weekly minutes, and total weekly METs
were significantly higher for preferring competitive than recreational activities (Table 3-
6m).

Specific aerobic and resistance training preferences and relationships with

social-cognitive and behavioural measures
Aerobic social support was significantly higher for those preferring to engage in
aerobic activity with others than alone (Table 3-6b). Strenuous plus moderate weekly

minutes of aerobic activity and resistance training frequency were both significantly
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higher for those having no preference for social support during aerobic activity than alone
or with others (Table 3-6b). The weekly MET minutes were significantly higher for
individuals having no preference for social support than those preferring to engage in
aerobic activity with others (Table 3-6b). Resistance injunctive norm was significantly
higher for those having no preference for place to engage in aerobic activity than a
specific location (Table 3-6¢). Environment was significantly higher for preferring to
engage in aerobic activity away from home than at home and ‘no preference’ (Table 3-
6d).

Frequency of resistance training was significantly higher for preferring to engage
in resistance activity alone than with others and ‘no preference’ (Table 3-6d). Aerobic
social support was significantly higher for preferring to engage in resistance training
away from home than at home (Table 3-6e). Aerobic attitude was significantly higher for
not having a preference for resistance training location than at home or not at home B
(Table 3-6¢). Aerobic attitude was significantly lower for preferring to engage in both
resistance and aerobic activity in the evening than other times of day (Tables 3-6f and 3-
6g).

3.6.4 Research Question 2b

Demographic differences (i.e., age and sex) of physical activity-related, social-
cognitive and behaviour measures’ relationships with physical activity preferences

Factorial ANOV As were conducted to determine significant age and sex
differences of physical activity-related, social-cognitive and behavioural measures’
relationships with physical activity preferences. The following reports results that were

statistically significant (p<0.05). See Tables 3-7a through 3-7g and 3-8a through 3-8k for
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a detailed account of the significant results. Appendix I provides detailed results for all
768 tests.

General physical activity preferences: Relationships with physical activity-related

social-cognitive and behaviour measures --- Age differences

The total weekly MET score was significantly higher for those participants 64
years and under preferring to receive PA counselling from other sources than from a PA
specialist (Table 3-7a). Resistance training frequency was significantly higher for
participants 65 and older preferring to receive PA counselling from a PA specialist than
from other sources (Table 3-7a). Resistance training cons were significantly lower for
older participants preferring other methods of PA counselling than face-to-face (Table 3-
7b). Total strenuous and moderate minutes of PA per week were significantly higher for
older participants preferring to receive other methods of counselling than face-to-face
(Table 3-7b). Aerobic intention and total weekly minutes of activity were significantly
higher for older participants preferring moderate or strenuous intensity activities than low
intensity activities (Table 3-7¢). Strenuous and moderate weekly minutes of activity was
significantly higher for those 65 and older having no intensity preference than moderate
or strenuous intensity which was also significantly higher than preferring low intensity
activity (Table 3-7¢). Total weekly resistance training minutes was significantly higher
for older participants preferring moderate or strenuous intensity activity than low
intensity or no preference (Table 3-7¢). Aerobic pros, resistance pros and resistance
response efficacy were significantly higher for older participants preferring different
activities each session than having the same activities each session (Table 3-7f).
Resistance training social support was significantly higher for younger participants
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preferring a spontaneous or flexible structure than a scheduled structure whereas it was
significantly higher for older participants preferring scheduled sessions (Table 3-7g).

Specific aerobic and resistance preferences: Relationships with physical activity-

related, social-cognitive and behaviour measures --- Age differences

Environment was significantly lower for younger participants having ‘no
preference’ for location than performing resistance training at home (Table 3-7c).
Aecrobic attitude was significantly lower for older participants having ‘no preference’
than preferring to engage in resistance activity in the evening (Table 3-7d).

General physical activity preferences: Relationships with physical activity-

related, social-cognitive and behaviour measures --- Sex differences

Aerobic social support, aerobic attitude, and environment were significantly lower
for men than women preferring not to have received PA counselling than preferring to
receive counselling (Table 3-8a). Total weekly resistance training minutes were
significantly higher for men than women preferring not to have received PA counselling
than preferring to receive counselling (Table 3-8a). Strenuous and moderate weekly
activity minutes and total weekly METs were significantly higher for men than women
preferring other sources of PA counselling than a PA specialist (Table 3-8b). Total
weekly activity minutes were significantly higher for women than men preferring to
receive PA counselling at a fitness centre than a diabetes centre (Table 3-8c).
Environment was significantly lower for men than women preferring to start a PA
program sometime after diagnosis (Table 3-8d). Aerobic intention was significantly
lower in men than women preferring to engage in low intensity activity than moderate or
strenuous activity (Table 3-8i). Aerobic and resistance descriptive norms were
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significantly higher for men than women preferring to engage in different activities each
session than the same activities (Table 3-8j). Resistance response efficacy was
significantly higher for women than men preferring supervised or instructed activities
than unsupervised or self-paced activities (Table 3-8k).

Specific aerobic and resistance preferences: Relationships with physical activity-

related, social-cognitive and behavioural measures --- Sex differences

Aerobic and resistance descriptive norms were significantly higher for men than
women preferring to engage in aerobic activity with others than alone (Table 3-8e).
Resistance training frequency was significantly higher for men than women not having a
preference for social support during aerobic activity than for preferring to engage in
activities with others or alone (Table 3-8¢). Aerobic descriptive norm was significantly
higher for men than women preferring to perform aerobic activity away from home than
at home (Table 3-8f). Resistance response efficacy was significantly higher for men than
women not having a preference for location of resistance training than at home (Table 3-
8g). Aerobic and resistance descriptive norms were significantly lower for women than
men preferring to engage in resistance training in the afternoon than other times of the
day (Table 3-8h).

For detailed result tables of Study One, see Appendix I. Tables 3-9 and 3-10

present the significant findings for Research Questions 2a and 2b.

3.7 Discussion

This study set out to examine the physical activity preferences in a national

sample of adults with type 2 diabetes and whether these preferences differed by age
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and/or sex. In addition, the study explored the relationships between physical activity
preferences and physical activity-related, social-cognitions and behaviour. Age and sex
differences within these relationships were also examined.

This study found that only 23.5% of the sample was meeting the Canadian
Diabetes Association’s guidelines for physical activity which is lower than another
national assessment of 34.9% which included both type 1 and type 2 diabetes in the
calculation (Health Canada, 2002). Only 16.9% of the current sample were meeting
guidelines for resistance training, which is consistent with the literature (Plotnikoff,
2006) which reported 12% were doing resistance training.

With regards to the various study hypotheses (subsidiary investigation) the following
statements were supported. Resistance training self-efficacy was lower for preferring to
receive counselling at a diabetes centre. This finding is intuitive because resistance
training may be more intimidating to begin then aerobic training and therefore would
require counselling from an experienced exercise specialist affiliated with a diabetes
centre. Aerobic training social support was higher for preferring to engage in aerobic
training with others. This finding is also intuitive as those who would prefer to engage in
activities with other would be more likely to place higher value in having others approve
of their activities. Higher intention scores for aerobic training and resistance training was
associated with preferring to receive physical activity counselling. These results indicate
that those who have high intentions for activity are willing to receive the necessary
counselling to help them get started.

Higher aerobic training and resistance training self-efficacy, aerobic training and

resistance training pros, aerobic training and resistance training social support, acrobic
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training and resistance training attitude scores were all associated with preferring higher
intensity activities. These results are not unexpected because having greater confidence
in aerobic and resistance activity indicates a perceived ability for higher intensity activity.
Believing that aerobic and resistance training are beneficial and enjoyable may lead
people to engage more frequently and therefore they would be able to accomplish higher
intensity workouts. Aerobic training social support was associated with preferring
supervised or instructed sessions. This result is intuitive because those that feel social
support is more important would benefit from having supervision and feedback from a
group leader or trainer. Limited research in this area makes direct comparison difficult
however, Rogers et al, (in press) found similar results with breast cancer survivors.
Additional discussion of various results and their implication with regards to the specific
research questions follows.

With regards to Research Question 1a, results show that the vast majority of
participants ‘preferred’ or ‘maybe preferred’ to receive physical activity counselling.
This is consistent with other physical activity preference studies focusing on cancer
survivors (Jones & Courneya, 2002; Karvinen et al., 2006; Vallance et al., 2006;
Karvinen et al., 2007). These researchers reported that the preferred method of receiving
counselling was ‘face-to-face’ from an exercise specialist affiliated with a diabetes
centre. This is also consistent with literature focused on those with cancer (Jones &
Courneya, 2002; Karvinen et al., 2006). This finding needs to be researched further to
determine the reason for preferring face-to-face counselling. The implications of
providing every person diagnosed with type 2 diabetes with face-to-face counselling is

immense when considering cost, feasibility and effectiveness. Research to determine the
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effectiveness of various methods of counselling (e.g., face-to-face versus internet/email-
based) should also be performed.

The majority of participants also indicated they would prefer to begin a physical
activity program upon Being diagnosed with type 2 diabetes. Recent research with cancer
survivors indicates that most participants would prefer to begin a physical activity
program immediately after or 3 to 6 months after treatment (Karvinen et al., 2006;
Vallance et al., 2006). This difference is not unexpected because upon being diagnosed
with cancer, most patients are facing up to six months of treatment which could include
chemotherapy, surgery and radiation therapy. When diagnosed with type 2 diabetes,
patients are faced with much less invasive treatments and therefore it is more feasible for
them to want to start physical activity right away. With regards to social support, it was
found that more people preferred to be alone when engaging in resistance activity than
aerobic activity. Evidence has been inconsistent (Mgrcus & Forsyth, 1998; White,
Ransdell, Vener & Flohr, 2005) regarding the importance of social support and physical
activity adherence.

Consistent with other preference literature, the majority of study participants
preferred to: engage in moderate intensity activity (Karvinen et al., 2006; Karvinen et al.,
2007; Vallance et al., 2006); have different activities each session (Karvinen et al., 2006);
be supervised or instructed (Karvinen et al., 2006); and, take part in activities that are
recreational in nature (Jones & Courneya, 2002). There may be demand for programs
tailored to the type 2 diabetes population that are led by instructors, such as personal
training sessions or group classes. This also creates accountability for an individual as
the other group members and/or the trainer are relying on them to show up and
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participate in the class/training session. Feasibility issues are present with this approach
because of the cost of personal training sessions and availability of personal training
facilities or group classes. It is not reasonable to expect everyone to have access to
training facilities or the vmeans to participate.

As was found in the studies with type 2 diabetes populations (Wood, 2002;
Wanko et al., 2004), as well as other preference studies in other clinical groups (Ruland
& Moore, 2001; Jones & Courneya, 2002, Karvinen et al., 2006; Karvinen et al., 2007,
Vallance et al., 2006; Rogers et al., in press), walking was the most preferred activity.
The relative ease and inexpensive nature of walking makes this mode of activity a good
choice for adults with type 2 diabetes to do, as well as for practitioners to recommend.
Following walking preference, swimming, resistance training and cycling were three
types of activity that most interested the participants. Non-weight bearing activities, such
as swimming and cycling, are good choices for people with type 2 diabetes. Circulation
and foot complications can make weight bearing activities difficult therefore, engaging in
swimming or cycling reduces stress on joints, and reduces the effect of secondary
complications while still providing activity (Eves & Plotnikoff, 2006; Plotnikoff, 2006).
A significant proportion of respondents were interested in resistance training behaviour
which is also consistent with the findings of Vallance et al, (2006) who also reported 11%
of their sample of non-Hodgkins lymphoma cancer survivors were interested in resistance
training activity. Collectively, these findings support the potential for having physical
activity programming services available for adults living with type 2 diabetes.

Some preferences were found to differ among sex and age (Research Question

1b). When examining the differences between men and women, it was found that a
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greater proportion of women preferred to engage in physical activity with companions.
Evidence suggests social support is more consistently related to physical activity
adherence for women than men, especially if the source is family (King et al., 1992;
Marcus & Forsyth, 1998). Also consistent with the literature in the general population,
more men than women preferred moderate or vigorous intensity activities to mild (King
et al., 1992; Marcus & Forsyth, 1998). Women, more so than men, were also found to
prefer structured or scheduled sessions that were supervised or instructed. Some studies
indicate structured workplace physical activity programs are effective for increasing
physical activity rates for women (White & Ransdell, 2003), whereas other studies report
women’s adherence rates are better when participating in activity near their home on their
own with some instruction (Oman & King, 1998; Wilbur, Miller, Chandler & McDewitt,
2003; White et al., 2005). Regardless of location, the notion that women prefer
scheduled, instructed (in some manner) physical activity is supported.

With regards to age differences among physical activity preferences, it was found
that participants 64 years and under were more likely to prefer to receive physical activity
counselling from an exercise specialist than their older counterparts. In a study with
older adults by Cohen-Mansfield et al, (2004) results indicated that physician’s advice,
monitoring by a health professional, evaluation of the exercise program by a professional,
and quality of the instructor, were all rated as important or very important by at least 70%
of the sample. In accordance with literature in the general population (Booth et al.,
1997), younger participants in our study were also found to prefer more moderate or

vigorous intensity activities than older participants.
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When examining Research Question 2a, intention to perform aerobic and
resistance activity was associated with wanting to receive physical activity counselling as
well as preferring to receive counselling from an exercise specialist. Intention to perform
resistance training and confidence to perform resistance training was associated with
wanting to receive counselling at a community fitness centre. This is intuitive, as
resistance training tends to generally need more instruction at the outset than aerobic
activity. There are trained individuals at a community fitness centre who can address
issues and concerns people may have when starting a resistance training program.

Preferred intensity of physical activity had the most associations with the social-
cognitive and behaviour measures of all the preference measures. This suggests that an
individual’s preferred intensity of activity may be influenced by many different cognitive
factors such as intentions and self-efficacy. It is not surprising that those who have more
confidence in their ability to perform activities would prefer higher intensity activities.
This indicates that soliciting intention towards regulaf physical activity and building self-
efficacy in achieving regular, moderate intensity physical activity is important when
deciding on the intensity of a physical activity program.

Social support was found to be important when considering the preference for
supervised or unsupervised sessions. This is intuitive because those that preferred
supervised or instructed sessions had higher overall aerobic social support scores. It is
reasonable to expect people that have higher social support needs to prefer supervision or
instruction. According to the Self-Determination Theory core component relatedness,
people are social creatures and engage in activities to be around people (Deci & Ryan,
1985). It may be that by engaging in physical activity in a group setting or with friends, a
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person is filling an inherent need to be around others. Individuals from a study with older
adults participating in group exercise classes indicated that those persons that preferred to
exercise in this type of setting were less likely to drop out (Mills et al., 1997). The
current study also reported those engaging in higher amounts of activity were more likely
to have no preference for social support. It may be that social support is important when
beginning a physical activity program but becomes less so when activity levels increase
and are maintained (Courneya & McAuley, 1995).

To date, research in physical activity preferences has been largely atheoretical.
Only two studies in the cancer domain have examined the association of individual
social-cognitive constructs, with physical activity preferences (Courneya et al., 2008;
Rogers et al., in press). Courneya et al, (2008) reported preferences for aerobic exercise
training (AET) versus resistance exercise training (RET) during chemotherapy was
strongly associated with differences in their motivation for each type of exercise. Rogers
and colleagues (in press) reported that some constructs (i.e., self-efficacy, social support,
barriers and attitude) were significantly associated with preferences for aerobic activity.
Preferences may develop from a combination of influences. Understandably, the
physical environment, and financial situation of some places restrict the types of activity
available and therefore preference may develop for what is available. Other influences
may be positive support from friends, family or health professionals. Having a positive
experience with a specific activity will likely increase a person’s confidence to perform
the activity as well as their attitude toward the activity. In sum, all these influences may

increase motivation to perform a preferred activity (Courneya et al., 2008).
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When examining Research Question 2D, it is noteworthy there were not many
significant differences reported regarding age and/or sex differences for the social-
cognitive constructs associated with physical activity preferences. Therefore, age and sex
may not be worth considering in examining relationships between social-cognitive and
behaviour measures with physical activity preferences. Of the numerous tests conducted,
a small percent (4.3%) were significant, and due to the sheer number of tests it is possible
that some of these significant results are due to chance (Tabachnick & Fidell, 2001).
There is no research regarding the physical activity-related, social-cognitive and
behaviour measures with physical activity preferences in the type 2 diabetes population.
The current research implies that a single approach may not be useful for the type 2
diabetes population either and that multiple approaches and strategies are required.

This study employed three specific aerobic activity measures and two distinct
resistance training measures. Upon examination of the various findings, no patterns
emerged between the results of the three aerobic outcomes or between the two resistance
training outcomes. Using objective physical activity assessments would also be
recommended when developing research projects and physical activity programs. Both
forms (self-report and objective) of measurement should be used to expand the research

in this field.

3.8 Strengths, Limitations & Future Directions

There are a number of study strengths that should be acknowledged. First, this
study appears to be the most detailed exploration of physical activity counselling and

program preferences in the limited literature on this topic. This appears to be only the
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third study (along with Courneya et al., 2008 and Rogers et al., in press) to examine the
physical activity-related, social-cognitive and behaviour measures’ relationships with
physical activity preferences, and the second (along with Courneya et al., 2008) to
include a thorough examination of a host of relationships between demographical (i.e.,
age and sex), social-cognitive and behaviour constructs with physical activity preferences
across any population. It is hopeful this detailed information will help researchers and
practitioners be aware of the variety of preferences that may differ among people with
type 2 diabetes. Second, this study included a relatively large, random national sample.
This aids in the representativeness of the study findings to the actual type 2 diabetes
population.

There are however, a number of study limitations. First, self-report measures
were used to assess physical activity levels. Although self-report measures are cost-
effective for large samples, individuals tend to over-report their behaviour. There is a
need to include both self-report measures as v\;'ell as other more direct assessments (e.g.,
accelerometry). Second, the referents for the employed social-cognitive measure were
related to ‘physical activity behaviour’ rather than ‘physical activity preferences’.
Finally, the cross-sectional nature of this study restricts any causal inference of the
findings. Future studies should incorporate longitudinal (non-experimental) and
experimental approaches which will allow speculation on the causes of relationships
between physical activity preferences and social-cognitive and behaviour constructs.

One important consideration with regards to using physical activity preferences
when developing a program is that a patient’s preferences may not be the best choice.

Some people may not have the knowledge or experience to make the best choices when
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considering health benefits of physical activity. Others may actually prefer not to engage
in activity despite knowing health benefits. Researchers should focus on the more
sedentary population in order to determine any differences between sedentary and non-

sedentary program preferences.

3.9 Conclusion

Physical activity is an important part of effectively managing type 2 diabetes.
This study suggests that physical activity preferences may vary among different
demographic groups. As well, differences in physical activity-related, social-cognitive
and behaviour measures among physical activity preferences were observed. Some of the
relationships reported also varied by age and/or sex. This study highlights the various
differences in physical activity counselling and programming preferences among a
sample of people with type 2 diabetes. Further exploration of demographic, social-
cognitive and behaviour differences among physical activity preferences should be a next

step in research.
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2. Table 3-1 Participant Characteristics

Variable N %
Sex (n=244)

Male 131 53.9
Female 112 46.1
Marital status (n=244)

Never married 10 4.1
Married 171 70.1
Common Law 11 4.5
Widowed 22 9.0
Separated/Divorced 30 12.3
Ethnic Origin (n=244)

Canadian 183 75.3
European 32 13.2
Aboriginal 1 0.4
Arab 2 0.8
Asian 15 6.2
African 1 0.4
Other 9 3.7
Education (n=244)

Some grade school 13 53
Some high school 37 15.2
Completed high school 41 16.8
Some college/university 38 15.6
Completed college/university 53 21.7
Some graduate school 4 1.6
Completed graduate school 21 8.6
Some technical training 14 5.7
Completed technical training 23 94
Income (n=238%)

<20,000 42 17.6
20,000-39,999 73 30.7
40,000-59,999 56 235
60,000-79,999 30 12.6
80,000-99,999 15 6.3
Over 100,000 . 22 9.2
Smoking Habits (n=241%)

Regular smoker 32 13.3
Occasional smoker 7 2.9
Ex-smoker 105 43.6
Non-smoker 97 40.2

*Note: some variables do not total 244 because of missing data
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3. Table 3-2 Physical activity behaviour (N=243)

Duration M(SD)
PA variable Sessions/week M(SD) Minutes/session Minutes/week
Mild intensity 2.27 (2.87) 33.03 (66.39) 105.94 (241.99)
Moderate intensity 1.95 (3.31) 17.29 (27.14) 61.47 (117.38)
Strenuous intensity 0.58 (1.29) 8.69 (21.38) 25.68 (79.22)
Resistance training 0.86 (1.91) 5.75 (15.27) 19.71 (54.33)

MET Values

Strenuous + Moderate
Strenuous + Moderate + Mild

Average minutes per week (SD)

438.47 (890.03)
703.33 (1055.72)
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4. Table 3-3 Physical activity counselling preferences

Variable N %
Would you prefer to receive PA counselling? (n=229%*)

Yes 136 59.4
No 19 8.3
Maybe 74 323
Who would you prefer to receive PA counselling from? (n=234%)
Doctor/specialist 32 13.7
Someone who has diabetes 16 6.8
Nurse 3 1.3
Diabetes education instructor 47 20.1
Exercise specialist with a diabetes 112 47.9
centre

Exercise specialist with a 24 10.3
community fitness centre

Where would you prefer to receive PA counselling? (n=241%)

At home 51 21.2
At a community fitness centre 65 27.0
At a diabetes centre 125 51.9
What method of PA counselling would you most prefer? (n=244)

Face to face 195 79.9
By audiotape 2 0.8
By telephone 3 1.2
By pamphlet/brochure 12 49
By videotape 27 11.1
Over the internet 5 2.0

*Note: some variables do not total 244 because of missing data
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5. Table 3-4 Physical activity programming preferences

Variable N %
When would you prefer to start a PA program? (n=235%)

At your diagnosis 156 66.4
3-6 months after diagnosis 59 25.1
At least 1 year after diagnosis 20 8.5
Who would you prefer to engage in aerobic activity with? (n=241%)

Alone 71 29.5
With others who have diabetes 108 44.8
With friends 70 29.0
With family 39 16.2
Where would you prefer to engage in aerobic activity? (n=241%)

At home 107 44.4
At a community fitness centre 89 36.9
At a diabetes fitness centre 83 344
What time of day would you prefer to engage in aerobic activity? (n=241%)
Morning 81 33.6
Afternoon 37 154
Evening 53 22.0
No preference 91 37.8
Who would you prefer to engage in strength activity with? (n=230%)

Alone 86 374
With others who have diabetes 90 39.1
With friends 55 239
With famity 29 12.6
Where would you prefer to engage in strength activity? (n=230%)

At home 99 43.0
At a community fitness centre 92 40.0
At a diabetes fitness centre 70 30.4
What time of day would you prefer to engage in strength activity? (n=230%)
Morning 74 32.2
Afternoon 34 14.8
Evening 46 19.9
No preference 89 38.7
What intensity would you prefer your PA program to be? (n=239%)

Low 79 33.1
Moderate 140 58.6
High 10 4.2
No preference 10 4.2
What type of activities would you like to perform? (n=225%)

Same each time 79 35.1
Different each time 146 64.9
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Variable N

%

Table 3-4 cont’d

How would you like to perform these activities? (n=229%*)

Supervised/instructed 128 55.9
Unsupervised/self-paced 101 44.1
What structure would you prefer your PA program to be? (n=228%)
Spontaneous/flexible 116 50.9
Scheduled (specific times/days) 112 49.1
What type of PA would you prefer? (n=229%)

Competitive 7 3.1
Recreational 222 96.9

*Note: some variables do not total 244 because of missing data
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6. Tables 3-5a: Differences between sex (p<.05)

Sex

Women Men
Preference N(%) N(%) X df p
Social preference for aerobic activity (n=240%)
Alone 15 (13.5) 36 (27.9)
With others 86 (77.5) 75 (58.1) 10.393 2 .006
No preference 10 (9.0) 18 (14.0)
Total 111 (100) 129 (100)
Preferred intensity (n=238%*)
Mild intensity 45 (41.3) 33 (25.6)
Moderate/vigorous intensity 59 (54.1) 91 (70.5) 7.042 2 .030
No preference 5 (4.6) 5 (39
Total 109 (100) 129 (100)
Supervision preference (n=229%)
Supervised/instructed 67 (63.8) 61 (49.2)
Unsupervised/self-paced 38 (36.2) 63(s08) %7 1 026
Total 105 (100) 124 (100)
Structure preference (n=228%)
Spontaneous/flexible 45 (43.7) 71 (56.8)
Scheduled 58 (56.3) s4(432) 884 ! 049
Total 103 (100) 125 (100)
*Note: some variables do not total 244 because of missing data
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7. Table 3-5b: Differences between age (p<.05)

Preference 64 and under 65 and older x2 df P
Preferred source of counselling (n=234%)

Exercise specialist 91 (63.6) 45 (49.5)

Other 52(364)  46(s0.5) OB ! 032
Total 143 (100) 91 (100)

Preferred time of day for aerobic activity (n=239%)

Morning 33 (22.0) 31(34.8)

Afternoon 12 (8.0) 14 (15.7)

Evening 37 24.7) 3 4y LW 3 <001
No preference 68 (45.3) 41 (46.1)

Total 150 (100) 89 (100)

Preferred time of day for strength activity (n=228%)

Morning 31(21.2) 30 (36.6)

Afternoon 15 (10.3) 10 (12.2)

Evening 31(21.2) 3 @37 167 3 001
No preference 69 (47.3) 39 (47.6)

Total 146 (100) 82 (100)

Preferred intensity (n=237%)

Mild intensity 36 (24.2) 41 (46.6)

Moderate/vigorous intensity 105 (70.5) 45 (51.1) 13.092 2 .001
No preference 8 (54 2 2.3)

Total 149 (100) 88 (100)

*Note: some variables do not total 244 because of missing data
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Chapter Four — Study Two

4.0 Overview of the Chapter

This chapter begins by providing a brief overview of type 2 diabetes and physical
activity’s role in helping the management of the disease. The study’s rationale,
objectives and research questions will also be stated. The methods, results, discussion,

limitations and future directions will follow.

4.1 Introduction

Diabetes mellitus is a serious health concern in Canada and across the globe
[Canadian Diabetes Association (CDA) Clinical Practice Guidelines Expert Committee,
2008]. In Canada, approximately 5-7% of the population over age 12 has diabetes.
According to a statement from the World Health Organization (WHO),‘ nearly 180
million people worldwide currently live with diabetes, and this is expected to almost
double by the year 2030 (WHO, 2006). The increase in prevalence in Canada is related
to the aging population, a significant rise in obesity rates and an increase in sedentary
lifestyles (CDA, 2003; Wing et al., 2001; Zinman, Ruderman, Campaigne, Devlin &
Schneider, 2004). Poor quality of life and long-term complications may result from type
2 diabetes (Jette et al., 1998). Diabetes also increases the risk for other chronic diseases
(e.g., heart disease and stroke) and premature death [American Diabetes Association
(ADA) & National Institute for Diabetes, Digestive and Kidney Diseases (NIDDKD),

2002]. This chronic disease also creates a significant economic burden on the health care
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system (Health Canada, 2002) costing the Canadian government approximately $5.0
billion (US) annually (Dawson, Gomes, Gerstein, Blanchard & Kahler, 2002).

Maintaining lifestyle habits such as healthy eating, not smoking and participating
in regular physical activity can help prevent and manage type 2 diabetes (Pan et al., 1997;
Spelsburg & Manson, 1995). Physical activity plays a lead role in management of type 2
diabetes, especially glycemic control (CDA, 2003; Zinman et al., 2004; Boul¢, Haddad,
Kenny, Well, & Sigal, 2001; Ronnemaa, Mattila, Lehtonen, & Kallio, 1986) and
improvement in other cardiovascular risk factors such as hyperinsulinemia, increased
insulin sensitivity, reduced body fat percent, lower blood pressure and better lipid profiles
(Lehmann, Kaplan, Bingisser, Bloch, & Spinas, 1997; Schneider, Khachadurian,
Amorosa, Clemow, & Ruderman, 1992). Regular moderate intensity physical activity
has also been associated with a decrease in glycosolated haemoglobin (A1C) to a level
that reduces the risk of complications linked with type 2 diabetes (Boulé et al., 2001).

Organizations such as the CDA have developed physical activity
recommendations based on large population-based physical activity studies and other
related evidence. The CDA Clinical Practice guidelines established in 2003 recommend
that people with type 2 diabetes engage in moderate intensity physical activity for at least
150 minutes every week over at least three non-consecutive days (CDA, 2003). The
guidelines also recommend participating in resistance training at least three times per
week to help management of type 2 diabetes (CDA, 2003).

Despite the encouraging evidence of the health benefits for both aerobic and
resistance training, the majority of people with type 2 diabetes do not engage in these

activities (Plotnikoff, 2006; Health Canada, 2002). The Diabetes in Canada Report
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issued by Health Canada (2002) states that 65% of those with type 2 diabetes are
physically inactive which is higher than the general population at 56% (Craig &
Cameron, 2004).

Why is it that so few people with diabetes engage in physical activity when the
benefits are widely known? Some barriers to regular exercise identified by this
population include lack of time, pain/health issues, no one to participate with, and fear of
complications (Plotnikoff, 2006). A significant proportion of adults with diabetes report
that physical activity is a difficult part of self-care (Nelson, Reiber, & Boyko, 2002;
Plotnikoff, Brez, & Hotz, 2000). In light of the observed difficulties people with type 2
diabetes have engaging in, and maintaining regular physical activity there has been a
recent effort to research the demographic and psychosocial determinants of this
behaviour (Plotnikoff, 2006; Plotnikoff et al., 2006). However, research on this
population regarding the preferences for tailored physical activity programs delivery has
been very limited, despite the American College of Sports Medicine (ACSM, 2000)
statement that exercise prescription guidelines “cannot be implemented in an overly rigid
fashion by simply applying mathematical calculations to test data” and “individual
preferences for exercise must be considered to improve the likelihood that the individual
will adhere to the exercise program.” There is also consensus in the literature (Cohen-
Mansfield, Marx, Biddison & Guralnik, 2004; Karvinen, Courneya, North & Venner,
2007; Jones et al., 2007) that it is impoftant to gain a better understanding of individuals’
exercise and program preferences (as well as any barriers or negative factors) in order to

facilitate physical activity.
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Tailoring physical activity interventions to an individual’s needs and preferences
has been shown to be more effective than taking “one-size fits all” generic approaches.
Research with the general population (Thompson & Wankel, 1980; Booth, Bauman,
Owen & Gore, 1997; Salmon, Crawford, Owen, Bauman & Sallis, 2003), older adults
(Mills, Stewart, Sepsis & King, 1997; Wilcox, king, Brassington & Ahn, 1999; Cohen-
Mansfield et al., 2004) and chronic disease groups such as heart disease (Ruland &
Moore, 2001; Moore & Kramer, 1996), cancer (Denmark-Wahnefried, Peterson,
McBride, Lipkus & Clipp, 2000; Jones & Courneya, 2002; Vallance, Courneya, Jones &
Reiman, 2006; Karvinen et al., 2006; Jones et al., 2007; Karvinen et al., 2007; Courneya
et al., 2008; Rogers, Courneya, Verhulst, Markwell & McAuley, in press) and type 2
diabetes (Wood, 2002; Wanko et al., 2004) have examined tailoring approaches for
physical activity. Only a few of these studies however, have examined physical activity
preferences as their primary research question.

There has been very little research on physical activity preferences within the type
2 diabetes population. It appears that only two studies have focused on physical activity
preferences in this population. The tools for both studies (Wood, 2002; Wanko et al.,
2004) consisted of multiple choice questions regarding patients’ exercise preferences.
Wood (2002) examined the physical activity practices and preferences of different ethnic
groups. It was found that some of the physical activity preferences were different
between various ethnic groups. The researchers also reported that preferences differed by
age. Wanko et al, (2004) surveyed individuals at a diabetes clinic with predominately
African American patients. Overall, the participants reported walking as the number one

preferred activity and there were no differences based on demographic characteristics for
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walking behaviour, however, demographics differences were found among the
subsequent activities participants’ reported as preferences. Apart from these two studies,

there appears to be no other research on physical activity preferences in this population.

4.2 Rationale of the study

There is a limited amount of research regarding the physical activity counselling
and programming preferences of individuals with type 2 diabetes. As well, the potential
differences in preferences between men and women, and older and younger individuals
should be explored to ensure that physical activity interventions can be specifically

tailored to meet the diverse needs of this population.

4.3 Study Objectives

This study is exploratory and descriptive in nature. It follows a qualitative
approach. The objectives of this study are to: (1) explore in detail physical activity
preferences; (2) examine participants’ understanding of the Canadian Diabetes
Association’s physical activity guidelines; and, (3) explore the meaning of physical,
aerobic and resistance activity. The hope is that this study will provide a deeper
understanding of the quantitative data from Study One. The main research questions are

as follows:

1. What are the physical activity counselling and programming preferences of older

and younger men and women with type 2 diabetes?
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2. What is this population’s understanding of the Canadian Diabetes Association’s
physical activity guidelines?
3. What do the phrases ‘physical activity’, ‘aerobic activity’ and ‘resistance activity’

mean to younger and older men and women with type 2 diabetes?

4.4 Methods

4.4.1 Background

The participants for this study were selected from the Canadian Aerobic and
Resistance Exercise and Diabetes (CARED) Study. The study surveyed a sample of
Canadians, aged 18 and older with type 2 diabetes. The Population Research Laboratory
(PRL) at the University of Alberta was contracted to recruit a geographically
proportionate sample through a random digit dialling protocol. Of the eligible people that
the PRL contacted, 558 agreed to receive the study’s recruitment package. These
individuals were sent the baseline package. Of this sample, 287 returned the completed
questionnaire for a recruitment rate of 51.4% (287/558). A total of 244 completed the 3-
month questionnaire for a follow-up retention rate of 85.0% (244/287) and a total study
response rate of 43.7% (244/558).

Participants in the CARED study completed self-report questionnaires at two time
periods: baseline (ranged from March — May 2006) and 3 months (ranged from June —
August 2006). The questionnaires contained biomedical, social-cognitive, behavioural
and preference measures related to physical activity. See Plotnikoff, Trinh, Courneya,
Karunamuni, and Sigal (2008) and Plotnikoff, Courneya, Trinh, Karunamuni and Sigal

(2008) for further details.
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4.4.2 Recruitment and Response Rates

A convenience sample from the CARED study who completed the entire study
(baseline and time 2 questionnaires) and indicated they were willing to be contacted for
further studies from the CARED study was selected for interviews. An information letter
describing the study and expectations of the interview and consent form was sent to
potential subjects. Those interested in taking part were asked to complete the consent
form and return it in the included postage-paid envelope. Confirmation of intent to
participate was confirmed by a telephone call from the researcher. At this point any
questions from the participants were addressed and a date and time for the interview was
scheduled.

A random, stratified (by age and sex) sample of 32 people were initially selected
and contacted from the 150 people who agreed to be approached for future studies. Of
these 32 individuals (8 per stratified group), 20 responses were received. Fourteen
indicated they were interested in participating and six indicated they were not interested
in this particular study. Reminder letters were mailed to those who did not respond.
When no further responses were received after four weeks, recruitment letters were
mailed to a further 16 participants to replace missing cases and to meet cell quotas. Of
these, five people returned the consent forms (4 yes, 1 no) for a total study sample of 18
participants. Due to scheduling conflicts only 14 interviews were completed. The
overall response rate was therefore 29.2% (14/48).

4.4.3 Sample

Participants (n=14) were an average age of 63 (9.1) years of age and had an

average type 2 diabetes diagnosis age of 57 (10.6) years of age. There was an even split
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for sex with seven men and seven women. Participants were stratified by age and sex (to
examine the differences in the specific groups) with the following compositions: three
women 64 years of age and under, four women 65 years of age and older, four men 64
years of age and under, and three men 65 years of age and older. The majority (57.1%)
of the participants were married or common law partners while 42.9% had completed a
college/university degree. There was no significant difference between Study One and
Study Two samples on sex and age characteristics. See Table 4-1 for the detailed
demographic characteristics.

The average amount of leisure-time moderate and/or vigorous physical activity
for the participants was 62.9 (SD= 89.7) minutes per week. Only 28.6% of participants
were meeting physical activity guidelines at the CARED 3 month follow up. This is
slightly lower than the Canadian average of 35% for those 20 years and older with
diabetes (Health Canada, 2002).

Overall, men had a higher average number of moderate and/or vigorous weekly
aerobic activity minutes then women (M=85.7, SD=108.8 vs. M=40.0, SD=66.3) but
when mild activity was added, women had a higher weekly average (M=184.3, SD=171.8
vs. M=195.7, SD=200.0). With regards to resistance training, men performed RT more
times per week (M=1.86, SD=2.48) than women (M=0.29, SD=0.76).

In general, participants 65 years and older had a higher average number of
moderate and/or vigorous weekly aerobic activity minutes (M=74.3, SD=97.1) than those
64 years and younger (M=51.4, SD=87.3). When examining resistance activity,
participants 64 years and younger had a slightly higher average weekly frequency

(M=1.14, SD=2.27) than those 65 years and older (M=1.00, SD=1.73).
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4.4.4 Data collection

This study was approved by the Research Ethics Board of the Faculty of Physical
Education and Recreation at the University of Alberta (see Appendix V). Telephone
interviews were conducted by the researcher over a 10-month period starting in May
2007. Participants were informed that the purpose of the study was to explore physical
activity counselling and program preferences among those with type 2 diabetes. Each
telephone interview took approximately 15 to 20 minutes to complete.

During the interviews, a guide was followed which included semi-structured
questions with occasional probes. The researcher used probes when applicable to: (1)
further understanding if something was unclear; (2) prompt participants to deepen
thoughts and elaborate; and, (3) clarify statements and keep on topic (Morgan & Krueger,
1998). Questions were developed from the quantitative results of Study One to ensure
relevance and applicability. All interviews were recorded with permission from the
participants. The participants were asked if they would be willing to be contacted for
further verification and clarification purposes.

4.4.5 Instrumentation

The interview guide was composed of semi-structured questions with elaboration
probes (see Appendix IV). The interview consisted of a series of questions intended to
elaborate on physical activity counselling and program preferences.

Overall, nine primary questions were asked in order to explore physical activity
behaviour and preferences. Participants were asked to provide information on current
physical activity levels and indicate what activities they most preferred. Questions

regarding whom they engaged in activity with and what activities they would like to
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engage in given the opportunity were solicited. This served to inform the researcher on
barriers and restrictions the participant may have felt held them back from regularly
engaging in physical activity. Preference between recreational and competitive activities
was also examined.

Participants were asked whether they had received physical activity counselling
when they were first diagnosed with type 2 diabetes. Elaboration was requested on the
type of information received and how helpful it was if they indicated they had received
counselling. If they had indicated ‘no’, then suggestions of what they would have liked
to learn were solicited.

Participants were asked whether they were familiar with the current physical
activity guidelines for those with type 2 diabetes. In addition, the meaning of physical
activity was also examined. Participants were asked “what does the phrase physical
activity mean to you?” and were also asked to specifically give meaning to the terms
‘aerobic’ and ‘resistance activity’.

Participants were asked if they engaged or were interested in resistance training.
Further, individuals were asked what they believed the benefits (if any) of resistance
training were. If not already answered in the previous prompts, participants were
requested to give their thoughts were about resistance training in general. Finally,
participants described what their optimal physical activity program would be if there

were no restrictions or barriers whatsoever.
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4.5 Data Analysis

The researcher used a content analysis (Morse, 1991) approach which progressed
through the following stages: (1) audiotapes were transcribed word-for-word; (2)
transcriptions were read to examine overall themes and similarities (Rothe, 2000); (3)
transcriptions were broken into units of analysis in order to code the data (Miles &
Huberman, 1994; Trochim, 2001; Glaser & Strauss, 1967); and, (4) comparisons within
and between transcripts were made to assess themes and commonalities (Trochim, 2001).
Coding took place until the researcher could not identify anymore codes (i.e., until

saturation was reached). A count of themes among codes was recorded.

4.6 Data verification & Interpretation

To clarify and confirm any unclear answers given by participants, elaboration
probes were used. Participants’ responses were also reiterated to ensure understanding
and credibility. Themes were explored for the entire sample then re-examined across sex
and age for differences and/or similarities. Comparisons and generalizations were also

made to previous research.

4.7 Results
4.7.1 Research Question One: Physical activity counselling and

programming preferences

Overall Themes for the sample
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To begin answering Research Question One, most participants indicated that they
participated in some degree of walking. Nine of the fourteen participants were meeting
the Canadian Diabetes Association’s physical activity guidelines of 150 minutes of
activity per week. However, some participants did not indicate whether the walking they
participated in was mild or moderate therefore those meeting guidelines may be less.
Other activities mentioned were cycling, swimming, gardening, working-out in the gym,
resistance training, yoga/pilates, and sports such as squash, golf and skating.

The majority of participants indicated that walking was one of their favourite
activities. Other favourite activities included gardening, working out in the gym, cycling,
dancing, swimming, resistance training and sports like golf and squash. Of those that
participated in some kind of physical activity, some performed alone while others
engaged in that activity with a spouse or a family member. Some participants that
engaged in solo activities indicated this was their preference while others preferred to be
active with someone. Those that preferred to be alone tended to be the people who were
‘working-out’ in the gym.

Reported Barriers

Although not specifically asked, many participants indicated one or more barriers
to physical activity. The most cited barrier was some kind of health issue. Some
participants mentioned having joint problems such as arthritis or frozen shoulder. A few
indicated they had had surgeries on various joints (shoulders, hips and knees). Two
people indicated that weather, namely icy sidewalks, was also a barrier as well. Other

restrictions mentioned were fear of dogs, no instruction in resistance activity, poorly
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maintained facilities, family obligations, lack of funds, work, motivation and not liking

the gym because of insecurities.

“Participant: And it would also be nice if there was a program set up like with
exercise machines or whatever. You know, like a gym atmosphere. A place that
was geared to people my age and size. Or not even necessarily my size cause
there are some really, really overweight. But it would have been nice to have
people my own age and with the same problems that I have or some of the same
problems.

Interviewer: OK, so like in a diabetes centre, a gym set up or something like that?
Participant: Yes, or a handicapped or rather than go to the gym with all you
beautiful skinny girls. You know it’s just discouraging.” — Younger Woman

“But there really isn’t a person in the facility right because we, like in the country
it’s just a small place so there’s nobody there to teach you how to do that. And I
am thinking they say with weights you have to, certainly there’s a way to do it
right, so that you do it properly.” - Younger Woman

“Cycling, cycling and swimming both I used to do a lot of, like and they made a

swimming pool here but they haven’t put any water in it so I am unable to swim.”
— Older Man

Recreational preference

The majority of participants chose recreational activities as their preferred type of
activity. The main reason for preferring recreational activities for the sample was age.
The participants seemed to feel that sports are not advisable or appropriate for their age
groups. A few of those interviewed said they used to prefer competitive activities but
now prefer recreational activities due to advancing age. Some participants commented
they would like to participate in recreational sports if there were informal leagues set up
for people in their age group.

T used to like competitive when I was young but now after I sort of retired from
competitiveness and we were just playing for fun, I found it was a lot more fun
playing just for fun. It doesn’t matter who wins after the game, you are all a
bunch of chum that have a beer together and that’s it. And I would have more fun
like that than when I was playing competitive. Where they were keeping score
and at the end of the year we had finished first place, second place and stuff like
that. But when I did it, competition, I was liking it. I was loving it as a matter of
fact but after I seen the difference then I was preferring the other one.” - Younger
Man
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“Probably I would say I don’t need to compete, like you know, you’re 56. It’s just
if I can go in there and do my 35 minutes I’'m happy with that...” — Younger
Woman

“I don’t feel like competing and I don’t want to be at the bottom end. And more
so that you can do it [recreational activity] when you want to do it. When you feel
like doing it and you don’t feel like you have to when you’re not ready to do it.” -
Older Woman

“I enjoy being, you know, I mean, if you’re playing squash or that you know, I
don’t like getting beat too badly. Like to be, compete you know, at least a little.
Yeah, I don’t think I’m overly competitive but I do like competitive stuff. I like
doing activities rather than, you know, doing something rather than not doing any-
just working out I find fairly difficult actually to get motivated. That’s why I have
a trainer cause then I, I pay in advance and if I don’t go I lose my money. So it’s
a motivator to go.” - Younger Man

Importance of physical activity counselling

Overall, six participants had received physical activity counselling and six had
not. Two participants did not receive counselling at first but did after a short while.
Those that did receive counselling said they learned about nutrition and ways to control
their disease with diet. Some also learned about the importance of physical activity. A
few participants commented on the excellent diabetes education courses that they had
attended in their various hometowns. All the participants that received counselling said

they found it helpful for the most part.

“They have a very good program at the hospital in Antigonish. You go in for
three separate sessions. They do one on nutrition, they do one on... they just go
through the different things and they do a social one. So you do that on three
different occasions and then you go to your diabetic sessions. It could be at the
beginning, maybe once a month and then you go three or four months in
between.” - Younger Woman

“Well I learned a lot about diet. I learned a lot about, you know, what to look for
in packaging. I learned, you know, all the signs to look for for diabetes. I learned
about how good exercise is for you and learned about alcohol and diabetes. You
know, it was very thorough and very good. The people are great here about that.”
-Younger Man

“] went to after I was diagnosed, Ontario has a very good, I guess, group of
diabetic centres with a three day course teaching you how to control your diabetes
and what to work with, etcetera. And they do talk about nutrition and exercise
and all of those things but they really, I guess most people are not like me, I just
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get in there and do it, so to speak. Uh so, they really omitted giving me any sort
of counselling with, really, doing weight training. Although I’d been exercising
and was fairly active, I got a personal trainer and what they didn’t tell me was that
if you go about doing heavy exercise, I controlled my diabetes by diet and I guess
the, maybe the second day I was with my trainer I fainted.” - Older Man

Of those that did not receive counselling, four of the six people indicated they

would have liked to have received counselling. They indicated that they would like to

have learned about the risks of inactivity and receive some guidance about which

activities would be the best. Learning about the disease type 2 diabetes itself (i.e., how it

develops, what is happening inside the body) was also mentioned. Some participants also

said they would have liked to learn some motivational tactics to keeping on track with

diet and physical activity.

“I would liked to have learned that the fact it was so important and that it could
have been one of the reasons for getting it, for developing it sooner, like it did. I
think that that’s really important to know. You know, nobody explained why I got
it or why it comes, or like what would have to happen for it not to come. And I
think that’s important.” - Younger Woman

“And the doctor asked me, ‘Are you diabetic?’ Not that [ know of, I didn’t even
know what diabetic meant. And they explained to me. And they finally, to make
a long story short, they operated on me and when I got home I had a message on
my phone that I had to go to the drug store because my family doctor had found
that out. And I had to go there to get a kit to check my sugar and that’s about all.”
- Younger Man

Resistance training behaviour

Half of the sample was currently engaged in resistance training at the time of the

interviews. Of the seven participants who were not, four indicated when asked, that they

would be interested in resistance training. When asked about the health benefits of

resistance activity, participants gave a variety of answers. Many mentioned toning up the

body and strengthening muscles. Three participants mentioned that it was good for the
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heart and other organs and useful for building functional strength to remain mobile. Only

two participants mentioned that it may help regulate blood pressure and blood sugars.

“Well I mean, that’s why, that’s one of the reasons I do the push ups there. I gota
bad back too, my lower back, my disc are all squashed there. I am in line for an
operation sooner or later and [ was trying to strengthen up the upper body for
when you get operated on your back sometimes you gotta help yourself to move
around which your arms. That’s the main purpose of that keeps your muscle tight
and stronger so when you get older you can keep mobile longer and you can be, I
mean you can, I see people and after seven days they can hardly walk. There is no
problem within their muscle but they don’t have the strength, they’re, they never
done nothing.” — Younger Man

“Well, just to help you, you know, firm up and lose a little bit of weight and just
feel a little better generally I think.” — Younger Man

The final question that was asked of participants during the interview was to
describe their optimal physical activity program. Most of the people who were currently
active in some way indicated they were happy with their current programs. Some said
that a general increase in activity would be preferable. A few participants said that they

would like to go to the gym.or play organized sports for seniors.

“Getting out for my walk and my treadmill and being dedicated to it.” - Older
Woman

“Well I would like to go to the gym like I was when I was- in 90, I did it up until
’94. T used to go every day except Sunday.” - Younger Man

“If there was no restraints I would probably do three times a week on my, with my
trainer and still try to keep one, at least one squash game a week and probably one
golf game a week. But other than that I’m pretty, right now I’'m pretty happy with
my program.” - Younger Man

Patterns of counselling and programming preferences across gender groups
When asked about their activities, men mentioned walking, cycling, gardening,
going to the gym, squash, golf, swimming, and resistance training. Women mentioned

walking, gardening, going to the gym, and dance. In general women said they were
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happy with their current levels and type of physical activity but also cited a larger variety
of potential changes they would like to make.

Patterns of counselling and programming preferences across age groups

Participants 65 years and older often cited health issues as a restriction to regular
physical activity. Participants 65 years and older also cited weather and family
obligations as physical activity restrictions. It was also found that those participants 65
years and older tended to engage in activities alone.

Patterns across age groups and gender groups

When examining patterns between age groups within women, older women
engaged in walking and solo-based activities. Older women also tended to cite health
issues as a restriction to physical activity. There were no apparent patterns for men. See
Table 4-2 for a detailed numerical table of the results for Research Question One.

4.7.2 Research Question Two: Understanding of CDA physical activity

guidelines

In terms of understanding the physical activity guidelines, most of the participants
couldn’t recall specific criteria or hadn’t heard of them at all. One participant who was a
retired doctor also didn’t know the recommendations. The remaining participants
provided criteria for what they remembered the guidelines to be. Only one person knew

the exact criteria that the CDA has established for the guidelines.

“That’s an interesting question cause I work with somebody who knows where to
take me. OK, so I think it imperative that somebody you know, doesn’t just start
out there and say get into an aerobic fitness class without having consulted their
doctor and knowing what their own physical limitations are... I can’t tell you that,
no. Other than you know, you should exercise. I don’t know what limitations are
there.” - Younger Woman

“I should know but, you’re supposed to get something like 30 minutes a day, 5
days a week?” — Older Woman
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“I don’t think I know them in specific terms. In general I would say, you know,
just getting regular exercise, you know, walking whatever is always good for
you.” — Younger Man

“I’m not a great one for guidelines. I couldn’ttell you 1,2, 3,4, 5. Cause they
just don’t fit into my schedule. I find the same with most people too.” — Older
Man

4.7.3 Research Question Three: Meaning of physical activity terminology

When asked what the phrase ‘physical activity’ meant, most participants made
reference to some form of exercise and a few mentioned ‘working up a sweat’ or
increasing their heart rate. Some participants also mentioned specific activities like
running, jogging, going to the gym and weight training.

“Just that getting physically out there and walking. It means, you know, moving
those legs.” — Younger Woman

“Being active, | mean doing something. It’s not like a couch potato, is that what
they call it? Sitting down, watching TV all the time.” - Younger Man

“Well, basically exercise. You know, walking, jogging, weights, just general kind
of exercise. Nothing specific or competitive you know. Just being more

conscious of my body and put some heart and soul to it, you know.” — Younger
Man

When asked about aerobic activity specifically, six participants mentioned
traditional aerobics and two participants did not know what aerobic activity was at all.
This suggests the meaning of aerobic activity may not be clearly illustrated to this

population.

“] don’t really know what aerobic exercising is all about. You see those girls on
TV but that, all that entails I don’t really know.” — Younger Woman

“I’m not even sure what that means. 1 always pictured it as these babes in these
tight suits that don’t need any exercise at all bouncing around with their little
ponytails. Not an image I like.” — Older Woman

“Breathing hard. You know, stuff on the bike, squash, aerobic activity, yeah
getting your heart rate up.” — Younger Man

146



“I don’t think of aerobics so much. I have taken aerobic classes. I tend to do
more yoga/pilates and occasionally in the gym I will do water aerobics because I
took a water aerobics class here at the YMCA in Toronto.” — Older Man

When asked what resistance activity meant to them, nine of the fourteen
participants mentioned weight lifting. A few participants also spoke of building muscle

or strengthening joints. Only one participant wasn’t sure what resistance training was.

“That’s what I don’t do. That’s what I would like to do. You mean lifting
weights and stuff like that?”” — Younger Man

“I’m not sure what it means. You mean like weight lifting?”” — Older Man

See Table 4-3 for a detailed numerical table of the results for Research Questions

Two and Three.

4.8 Discussion

4.8.1 General observations

The first objective of this study was to qualitatively explore physical activity
counselling and program preferences. This is important to guide the development of the
most effective physical activity programs for this population. The second objective was
to examine this sample’s understanding of CDA’s physical activity guidelines and the
third objective was to explore the meaning of the phrases ‘physical activity’, ‘aerobic
activity’ and ‘resistance activity’. Such information will be helpful when considering
further education regarding physical activity for this population.

Overall, it was found that 64% of participants were meeting the Canadian

Diabetes Association’s guidelines for aerobic physical activity. An explanation for these
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high levels relative to other studies (Health Canada, 2002; Plotnikoff, 2006) may be that
intensity of current physical activity was not specified in all cases and therefore may be
artificially inflated. A second reason may be that the sample was recruited from a prior
physical activity-related study and these participants may have been previously motivated
to participate in regular physical activity.

In regards to Research Question One, results show that most people indicated that
walking was the most preferable activity. This finding is similar to other studies that
have examined the physical activity preferences of people with type 2 diabetes (Wood,
2002; Wanko et al., 2004) and with other clinical populations (Ruland & Moore, 2001;
Moore & Kramer, 1996; Karvinen et al., 2006; Jones & Courneya, 2002; Vallance et al.,
2006; Courneya et al., 2008; Rogers et al., in press) and the general population (Wilcox et
al., 1999; Booth et al., 1997; Salmon et al., 2003; Cohen-Mansfield et al., 2004). Most
participants that preferred walking said it was relatively easy for them as well as
relatively inexpensive. They also preferred to walk outdoors when the weather was fine
rather than on a treadmill or track because it was more interesting.

Contrary to other studies (Plotnikoff et al., 2006; Plotnikoff, 2006), a higher than
average proportion of the participants were also engaging in resistance training.
However, because the guidelines do not include intensity or duration, it is difficult
determine whether health benefits are being derived from this activity. Nonetheless, it is
encouraging to see that a high proportion of participants in this study are engaging in
some kind of resistance training. Of those that were not currently engaging in RT, most
indicated they would be interested in this behaviour. This is similar to the findings of

Vallance et al, (2006) which found that non-Hodgkin Lymphoma cancer survivors listed
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resistance training as the second most preferred activity after walking. One participant in
particular indicated that they engaged in resistance activity because that is what he was
able to do. Complications from arthritis and diabetes prevented them from engaging in
aerobic type activities.

All participants made positive comments about physical activity in general,
regardless of their physical activity level. This is encouraging as it shows that the
benefits of physical activity are known among this population. However, when asked
about their understanding of the CDA’s physical activity guidelines (this study’s second
Research Question), only one person knew the exact recommendations. Some
participants over-estimated while some under-estimated the amount of physical activity
specified in these guidelines. For those underestimating, this may mean that people may
perceive the duration or intensity of physical activity as being lower than the
recommendations actually suggest. This is important because incorrect information
about the specific guidelines means people may be engaging in less activity than is
recommended and therefore not receiving health benefits.

When asked specifically about aerobic activity (Research Question 3), a number
of participants assumed this was a reference to traditional aerobics (i.e., step aerobics,
aerobic dance). This may indicate that the terminology typically used to describe types
of physical activity may be confusing to some people, causing them to make incorrect
conclusions about what types of physical activity to pursue. A qualitative study with
focus groups comprised of women also found a misunderstanding of the terms used and

the CDC/ASCM guidelines for physical activity (Eyler et al., 1998). There may be a
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need to put extra emphasis on the intensity and duration of recommended activity when
recommending activity to participants.

Most participants also had positive things to say about resistance training. Of the
participants that were not currently engaging in resistance activity, m.ore than half
indicated they were interested in this behaviour. It is encouraging that most participants
view resistance training positively, whether they are currently engaging in this behaviour
or not. Many participants stated they felt some type of weight or strength training was
important to remain functionally independent. Incorporating functional training could be
a useful focus when developing resistance activity programs.

Some participants had health issues that prevented them from engaging in regular,
sustained aerobic activity and therefore resistance training was the only readily available
method of physical activity for them. One participant in particular was in a scooter most
of the time and could only walk one or two blocks at a time. This person stated that they
engaged in resistance training because it was “something that I can do, as opposed to
something I would like to do.” Others with type 2 diabetes also may not be able to easily
engage in aerobic activity (Eves & Plotnikoff, 2006; Plotnikoff, 2006). For those with
secondary diabetes complications, arthritis or severe obesity, aerobic activity may be
uncomfortable or painful to perform. In these cases, resistance training may be the most
effective alternative with results similar to aerobic training regarding physiological
benefits (Eves & Plotnikoff, 2006; Plotnikoff, 2006).

Though not formally solicited, many participants expressed there are
environmental and situational barriers to regular physical activity. The most commonly

mentioned barrier was related to a health condition or injury which is consistent with the
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literature on the general population (Marcus, 1995; Salmon et al., 2003; Trost, Owen,
Bauman, Sallis & Brown, 2002). This was not unexpected, due to the average age of
participants in this study (63 years), and that secondary complications can often result
from diabetes (CDA, 2008; Health Canada, 2002).

Many participants mentioned that their diagnosis of type 2 diabetes was a
motivator for them to engage in physical activity as was also reported by Barrett,
Plotnikoff, Courneya, and Raine (2007) in a qualitative study of 20 individuals with this
disease. As in Barrett’s study, upon being diagnosed, some participants in the current
study increased the current amount of activity they welre engaging in, whereas others
began a new physical activity program. This finding has both negative and positive
aspects. This suggests that it takes an actual diagnosis for some people to become
motivated to engage in regular activity, whereas if they were physically active earlier in
life, individuals could have potentially avoided or ceased progression of the disease;
However, this result may also be positive, as it shows that some people perceive their
disease as a serious issue and are willing to engage in necessary self-care behaviours.

4.8.2 Patterns across gender

Overall, the type of activities favoured by women were less varied than those
expressed by men. Women mentioned walking, the gym, cycling and gardening among
their top activities, whereas men mentioned sports, swimming and resistance training in
addition to those activities listed by women. Further, there is literature to suggest that
women are more likely to incorporate physical activity into their everyday life by
accumulating activity throughout the day rather then one long session (White, Ransdell,

Vener & Flohr, 2005). Consistent with the literature on the general population (Eyler et
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al., 1998; Hooker et al., 2005), walking for errands, active commuting and necessary
housework are often mentioned by women when asked about their daily activity.

Results showed that more men were currently engaging in resistance training then
women. Some women mentioned that they didn’t want to get too big, or that they didn’t
think they would be strong enough for resistance training. Many assumed that they
would need weights or would have to go to the gym to accomplish resistance training.
This may indicate that more education about the various forms of resistance training may
be warranted.

4.8.3 Patterns across age

The main difference between the age groups was that those 65 years and older
were more likely to cite health issues as a limitation to physical activity. This is not
surprising as there are generally more health issues with advancing age (Hardmen &
Stensel, 2003; Kruger, Ham & Sanker, 2008) and diabetes complications normally
become more prevalent with advancing age (CDA, 2008).

Results also showed that participants 65 years and older tend to engage in
physical activity alone. However, when asked if this was their preference, some
indicated that this was not necessarily their choice. There is evidence showing that older
adults prefer to exercise with persons their own age rather than with individuals
significantly older or younger then themselves (Wilcox et al., 1999). Therefore, when
faced with a choice of whether to be active with a group or alone, the age range of the
group may be the defining factor for participation.

In summary, there were many differences between gender and age groups

regarding physical activity preferences. Educating people on specific types of activity
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related to resistance training and aerobic activity is necessary to better inform decisions
and ultimately increase the amount of physical activity people with this disease engage
in. It is also evident that health professionals should also solicit the physical activity
preferences and individual barriers to physical activity when counselling people with type

2 diabetes.

4.9 Strengths, Limitations & Future Directions

A strength of the study was the qualitative, exploratory nature of the
methodology. Participants were free to express themselves in their own words and voice
issues that may not be feasible in a survey protocol. The qualitative methodological
approach helps add valuable information that may have gone overlooked in a quantitative
methodology. Qualitative data is rich and in-depth, and therefore information gathered in
this study will be useful for informing practitioners and researchers on physical activity
program and counselling preferences.

There are several limitations that the reader should be cognizant of when
reviewing the results of this study. First, the sample may have over-represented active
individuals (64.3%) when compared to Health Canada’s (2002) reported prevalence of
35% of active Canadian adults with type 2 diabetes (although type 1 diabetes was
included in the sample). This may be due to self-selection of participants. Those who
were more active and interested in physical activity may have been more likely to
participate in the study. As well, the sample was recruited from a previous study
focusing on physical activity. The participants may have been motivated to start

engaging in activity because of participation in the original CARED study and
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subsequently were more active during this study. Second, the description and
comparisons between each gender/age group were based on a small sample and may have
limited generalizability. Larger scale, qualitative studies that focus on physical activity
preferences in the population of people with type 2 diabetes would be an important
avenue for further research. Third, due to logistic constraints, Study Two interview
questions did not build specifically on the results of Study One. Fourth, there was no
reliability check between answers given during the interviews and the previous answers
from Study One. Finally, only the primary researcher was involved in coding and
analysing the interview data. Additional researchers involved in the coding and

interpretation of transcripts could increase confirmability of the results.

4.10 Conclusion

This study adds to the limited research regarding physical activity preferences for
people with type 2 diabetes. The differences between gender and age groups regarding
physical activity preferences illustrate a variety of differences in preferences for physical
activity programming. Also apparent, is the need to further distinguish the difference
between ‘physical activity,” ‘aerobic activity,” and ‘resistance’ activity. Evidence in this
study showed a lack of understanding of these terms as well as to the Canadian Diabetes
Association’s physical activity guidelines. More research needs to be conducted to
determine the best method of knowledge dissemination and the most effective way to

implement tailored, physical activity promotion programming.
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13. Table 4-1 Participant Characteristics (n=14)

Variable N %
Sex

Male 7 50.0
Female 7 50.0
Marital status

Married 7 50.0
Common Law 1 7.1
Widowed 3 21.4
Separated/Divorced 3 21.4
Ethnic Origin

Canadian 11 78.6
European 2 14.3
Other 1 7.1
Education

Some grade school 1 7.1
Some high school 2 14.3
Completed high school 1 7.1
Some college/university 2 14.3
Completed college/university 4 28.6
Some graduate school 1 7.1
Completed graduate school 2 14.3
Completed technical training 1 7.1
Income

<20,000 4 28.6
20,000-39,999 2 14.3
40,000-59,999 5 357
60,000-79,999 1 7.1
Over 100,000 2 14.3
Smoking Habits

Regular smoker 1 7.1
Occasional smoker 1 7.1
Ex-smoker 9 643
Non-smoker 3 21.4
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14. Table 4-2: Summary of Research Question One results

Current Physical Activities
Walking

Cycling
Swimming
Gardening

Gym

Resistance training
Skating
Yoga/pilates
Housework
Squash

Golf

Meeting CDA guidelines (150 mins/wk)

Favourite type of activities
Walking

Gardening

Cycling

Gym

Dance

Squash

Golf

Swimming

Resistance training

Social Preferences

With parents

Mostly alone, sometimes not
With spouse

Alone

With dog

With opponent

Activities they would like to do
Walking

Swimming/Water aerobics
Organized sports for seniors
Curling

Go to gym

Cycling

Recreational/ Competitive
Recreational

Competitive

Competitive then recreational
Reason for choice

Age

Women Men
64 and under 65 and older 64 and under 65 and older
1 4 2 1
_ ) - -
- - - 1
- 1 - 1
2 - 1 1
- 1 1 1
- 1 - -
- - 1
1 - - -
- - 1 -
. - 1 _
2 4 2 1
2 3 2 1
- 1 - -
- - - 1
1 - 1 1
- 1 - -
_ - 1 -
- _ 1 -
- - - 2
- - - 1
1 - _ -
2 - 1 -
- 1 1 1
- 3 1 2
- - 1 -
- - 1 -
2 - 1 1
2 1 - -
- 1 - _
- 1 _ _
- - 1 -
- - - 1
2 4 2 2
- - 1 -
1 - 1 1
2 3 3 2
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Competing not fun

More spontaneous

Doesn’t like to be last

Not interested in competition

Received PA counselling
Yes

No

Not at first

If yes, what did you learn?
Nutrition and PA
Importance of PA
Different ways to control it
More for diet

Blood sugars and pressures
Was it helpful

Yes

If no, would have liked to
Yes
No

Would have liked to learn

Risks of inactivity

Importance of PA

Guidance on what activities are good
About disease itself

Motivation

Help with heavy exercise

Diet restrictions

Currently doing RT

Yes

No

Has tried before, not current

Interested in RT
Yes
No

Health benefits of RT
Tone body

Regulate weight

More functional strength
Conditioning

Helps blood pressure/sugars
Good for heart and organs
Strengthens muscle

Helps circulation

Feel better

Fountain of youth

Optimal program
Happy with current program

More walking

N —

N —

[—

_—— N 1

—

(S Iy

[a—

p—

N N =

N =

N —

1




Swimming/aquatics

Cycling

Gym program for seniors/diabetics
Walk every day

Badminton

Overall increase

Would like to skate more

Like to start RT

Gym 6 days a week

Barriers

Afraid of dogs

Doesn’t have instruction in RT
Facilities — not well maintained
Doesn’t like gym because of skinny girls
Health

Weather

Family

Money

Work

Motivation

p—

—

— |
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15. Table 4-3: Summary of Research Questions Two and Three results

Women Men
64 and under 65 and older 64 and under 65 and older

What do you think of when you hear the
phrase ‘physical activity’?

Gets heart rate up

Makes you sweat

Running/jogging

Sports

Getting out and walking/moving
Exercising in some form

Not stressful/enjoyable -
Commitment -
Working out in the gym - - 2 1
Weight lifting - - - 1

— bkt
F— =
D) = = =
—

And ‘aerobic activity’?
Did not know -
Traditional aerobics 2
Running - 1
Exercise in some form - 1
Inline dancing - -
Breathing hard/heart rate up - -
Activity in everyday life - - - 1

DO
—
[

— |
1

And resistance activity?

Pulling on bars 1
Weight lifting

Build muscle -
Strengthens around the joint -
Hard work -
Wasn’t sure - - 1 -

— e ND 1
'
'

What is your understanding of PA
guidelines?

30mins x 7 days/week 1 - - -
30mins x 5 days/week - 1 - -
20mins x 7 days/week - - 1
30mins x 3 days/week -
An hour a day -
Didn’t know 2
Heard of it after prompts -

1
1 e

— D s
w
o

167



Chapter Five — Conclusions

5.0 Overview of Chapter

This chapter summarizes the major findings of Study One and Study Two.

Recommendations for research, practice, policy and future directions are then provided.

5.1 Summary

5.1.1 Summary and synthesis of Study One and Study Two

Study One examined national survey results of 244 adults with type 2 diabetes to
explore: (1) physical activity preferences, and whether these differed by age and/or sex;
and, (2) relationships of physical activity-related, social-cognitive and behaviour
measures with physical activity preferences, and whether these relationships differed by
age and/or sex.

Results showed that walking was the most preferred activity by all participants.
Women preferred scheduled, supervised sessions more than men. Women also preferred
mild intensity activities, whereas men preferred moderate intensity activities. Those
participants 64 years and younger preferred to receive physical activity counselling from
an exercise specialist and moderate intensity activities more than participants 65 years
and older.

The overwhelming majority of participants indicated they ‘maybe preferred’ or
‘preferred’ to receive physical activity counselling (91.7%). Also, similar to most of the
physical activity reseal;ch [Rogers, Courneya, Verhulst, Markwell & McAuley, in press;

Wood, 2002; Wanko et al., 2004; Canadian Fitness and Lifestyle Research Institute
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(CFLRI), 2007], participants indicated they were most interested in engaging in walking
(59.8%). This is a lower proportion compared to other studies which may have been due
to the open-ended format of the question. This study also found that approximately 25
percent of the participants were interested in resistance training. There has been some
recent evidence in other clinical populations (i.e., cancer domain; Karvinen, Courneya,
North & Venner, 2007; Jones et al., 2007) that people are becoming interested in
engaging in this behaviour.

There were some differences between age and sex with regards to physical
activity preferences. Regarding sex, the results showed that women were more likely to
prefer to engage in physical activity with others as well as have structured or instructed
sessions than men. Women may benefit more from a structured group-class atmosphere
- than men based on these results. However, evidence on the importance of social support
has been varied (Marcus & Forsyth, 1998; White, Ransdell, Vener & Flohr, 2005). As
with other research (Marcus & Forsyth, 1998), preference for higher intensity activities in
the current study was found to be more common among men.

With regards to differences between age groups, younger participants indicated a
preference for higher intensity activity which is also consistent with other preference
literature in this area (Booth, Bauman, Owen & Gore, 1997; Karvinen et al., 2007). The
results of this study are important because because determining the influences of physical
activity preferences of persons with type 2 diabetes may be beneficial to increasing
physical activity rates and adherence. This in turn could have a positive effect on the

health care system in the long run.
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To date, there appears to be no literature on the relationships of physical activity-
related social-cognitive and behavioural measures with physical activity preferences for
type 2 diabetes adults and only two studies on this topic outside of this population. There
were limited significant findings when examining these relationships presented in Study
One. Further, age and sex overall, did not differentiate between many of the significant
relationships between social-cognitive and behavioural constructs with physical activity
counselling and programming preferences.

Study Two was a qualitative study, utilizing semi-structured telephone interviews
(n=14) to: (1) determine in detail physical activity preferences; (2) examine particibants’
understanding of the Canadian Diabetes Association’s physical activity guidelines; and,
(3) explore the meaning of physical, aerobic and resistance activity. Responses were
examined to compare differences and similarities in age and/or sex. As in Study One,
walking was cited by participants as their most preferred activity. Also consistent with
Study One, the majority of participants indicated that some kind of physical activity
counselling was or would be helpful and felt that physical activity was very important.
Despite this, only one person could specify the Canadian Diabetes Association’s physical
activity guidelines. This suggests there may still be a need to educate people on specific
terms and guidelines and expand educational material to include definitions for physical
activity terminology. |

Overall, participants viewed physical activity positively. There was a tendency
towards misunderstanding the terminology traditionally used in the physical activity field
(e.g., ‘physical activity’, ‘aerobic activity’ and ‘resistance activity’) and with the physical
activity guidelines for people with type 2 diabetes. This study’s information is useful
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because a deeper understanding of program and counselling preferences may help
researchers and practitioners provide the best service possible to this population.
Specifically, in communication between adults with type 2 diabetes and their counsellors,
there may be a discrepancy between levels of activity people think they are participating
in, and what they may actually be doing.

Both Study One and Study Two examined physical activity preferences and
whether differences between age and/or sex exist. Even though demographic differences
and physical activity preferences was not a specific research question in Study Two, these
results provide useful information that could be used to complement the findings from
Study One.

Both studies showed common preferences for types of activity as well as some
importance for social support. Preferences for social support in different situations and
contexts may be important to operationalize with this population. Physical activity
intensity also had many significant results in Study One and was often mentioned as a
determining factor in Study Two. Suitable intensity for physical activity to remain
achievable, interesting, and challenging may be important when deciding to engage in
physical activity.

Overall, this research identifies a need for considering participant preferences
when developing physical activity counselling and programming for people with type 2
diabetes. The number of significant differences indicate that people with type 2 diabetes
have a wide range of preferences for activity. Based on this research and the limited
physical activity preference literature that deals with social-cognitive constructs, it

appears that confidence in ability (self-efficacy), attitude, and social support may be
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important when beginning or maintaining a physical activity program. Chances of
success therefore, may be increased by soliciting physical activity preferences and
considering the social-cognitive influences of preferences of individuals before
prescribing a program.

5.1.2 Strengths of Present Research

This research adds to limited studies on the physical activity preferences of adults
living with type 2 diabetes beyond the current two studies. This also appears to be the
first study to examine demographic differences in the relationships between physical
activity-related, social-cognitive and behaviour measures with physical activity
counselling and programming preference in this population. This research could
contribute to a better understanding of physical activity adherence in this population. The
mixed-methods of this research also helps strengthen and validate the results between the
two studies. The large national sample in Study One allowed a broad perspective when
examining the research questions whereas the qualitative methods of Study Two provided
a deeper understanding of some of the information (i.e., physical activity preferences,
barriers to activity, age and sex differences) in Study One. Due to the exploratory nature
of this research, a wide variety of differences between demographic groups and the
importance of social-cognitive and behaviour constructs with physical activity
preferences are highlighted.

5.1.3 Limitations of the research

First, it is recognized that more quantitative and qualitative work is needed in this
area with larger samples. Second, self-report measures were used in both studies to

determine current physical activity levels which may mean that these measures are less
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accurate than ones assessed by more objective assessments. Third, the referents for the
employed social-cognitive measure were related to ‘physical activity behaviour’ rather
than ‘physical activity preferences’. Fourth, the lack of theoretical basis in both studies
may also be seen as a limitation, however, using an exploratory method allowed analysis
of many different social-cognitive variables which could be perceived as a study strength.
Fifth, the sample in Study Two may have been over-represented by active individuals
since they were recruited from a previous study that focused on physical activity. Sixth,
due to logistic constraints, Study Two interview questions did not build specifically on
“the results of Study One. Seventh, there was no reliability check between answers given
during the interviews and the previous answers from Study One. Eighth, there is a need
to align social-cognitive constructs with preferences in terms corresponding to action,
context, target and time according to Ajzen’s Theory of Planned Behaviour. Finally,
specific to Study Two, the primary researcher was the only coder when analysing the

data. Additional coders could increase confirmability of these findings.

5.2 Recommendations and Future Directions

Research has shown that soliciting patients’ physical activity preferences prior to
admistering a program may help increase motivation to engage in physical activity.
However, the literature appears to be silent regarding physical activity counselling and
programming for people with type 2 diabetes and more research needs to be conducted on
the topic.

Findings from Study One indicate some differences between men and women and

older and younger groups regarding physical activity preferences. These differences
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should to be taken into consideration when developing physical activity programs.
Participants in Study Two also listed many barriers (e.g., health issues, weather
conditions, facility access) to physical activity; researchers and practitioners need to gain
a better understanding of these barriers in order to effectively tailor physical activity
programs for this population.

It is important for researchers and practitioners to use valid measures when using
self-report for physical activity. The employment of objective physical activity
assessments would also be recommended when developing research projects and physical
activity programs. Both forms of measurement should be used to expand the research in
this field.

Walking was reported as the most preferred activity in both studies. As such,
practitioners and researchers may focus on developing and promoting walking programs
for those preferring this activity. Further, professionals could also educate this mode of
activity for those not aware of walking activity’s suitability and potential, along with
finding other modes of activity for those not wanting to/unable to perform this form of
activity. As well, the use of motivational aides such as a pedometer or a walking journal
may help reinforce social-cognitive strategies (i.e., goal setting, building self-efficacy,
self-monitoring). The development and evaluation of community walking groups may
also be beneficial for those with type 2 diabetes.

Resistance training was cited as being of interest to a significant portion of the
participants in both studies. With this in mind, more research on specific resistance

training preferences and perceived and actual barriers regarding this behaviour is
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necessary. Researchers and practitioners should work towards developing resistance
programs that meet the specific needs and health requirements of fhis population.

Research in this thesis implies that enjoyment of an activity appears to be a more
important preference than the specific intensity of an activity. In other words, a physical
activity program may include more intense types of activity without adherence declining,
if the participant finds the activity enjoyable. Enjoyment is a key factor in some social-
cognitve theories such as the Theory of Planned Behaviour (TPB) (Ajzen, 1991) and
Self-Determination Theory (SDT) (Deci & Ryan, 1985). TPB states that enjoyment
influences motivation through affective attitude (Ajzen, 1991). Indeed, Courneya et al,
(2008) demonstrated that the enjoyment belief within TPB’s attitude construct, along
with the theory’s subject norms and perceieved behavioural control constructs were
associated with physical activity preferences in cancer patients, SDT also incorporates
interest and enjoyment through a person’s motivation to engage in activity. To increase
adherence to an activity program, SDT implies that it is ideal for a person to be
intrinsically motivated. According to SDT, those who are intrinsically motivated tend to
choose activities that are interesting and enjoyable rather than engaging in an activity
because of external influences (Deci & Ryan, 1985). Appendix II provides a detailed
rationale for employing SDT towards the understanding of physical activity preferences.
The TPB and SDT therefore, may both provide a good theoretical basis for further
research with physical activity preferences.

Tailoring programs, rather than using a generic ‘one-size-fits-all’ approach should
be implemented given some of the observed differences within demographic groups,

social-cognitive and behaviour constructs with physical activity counselling and
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programming preferences. Meeting the needs, interests, motivation and level of
behaviour may help to increase physical activity adherence over time. This means
developing specific programs for a variety of settings, intensities, structures and types of
activity. Research using longitudinal (non-interventional) and experimental designs 1s
also important. This type of research may help identify causal inferences between
behaviours and physical activity preferences.

One important consideration with regards to using physical activity preferences
when developing a program is that a patient’s preferences may not be the best choice.
Some people may not have the knowledge or experience to make the best choices when
considering health benefits of physical activity. Others may actually prefer not to engage
in activity despite knowing health benefits. Researchers should focus on the more
sedentary population in order to determine any differences between sedentary and non-
sedentary program preferences.

Results from these studies indicate potential policy changes could be made to
encourage more physically active behaviour for this population. Some participants in
Study Two indicated that they were unable to afford gym memberships or that facilities
were lacking up-keep. Policies that enforce improvement and maintenance of facilities or
existing infrastructure (e.g., walking trails, sidewalks) should be prioritized. Improving
accessibility and availability to physical activity counselling and programming and
facilities would also be useful. Workplace policies could incorporate flexible hours and
establish or increase wellness accounts designed to assist people in beginning or

maintaining physical activity behaviour.
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For health professionals, there is a need to engage in discussions with patients
about the potential role of physical activity with regards to diabetes prevention and
management. The lack of understanding of the Canadian Diabetes Association’s
guidelines for physical activity indicates that some patients may not be receiving enough
information from their health care providers. Policies that ensure promotion of physical
activity tailored to individuals’ preferences in the health care setting may help develop
more comprehensive and consistent treatment for those with type 2 diabetes.

In summary, physical activity is a very important part of diabetes management. It
is important to have a comprehensive understanding of the barriers, motives and
influences individuals face when engaging in, or contemplating physical activity.
Tailoring interventions and physical activity programs to the specific needs and interests
of individuals is an important component for health professionals and researchers in

facilitating this behaviour.
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Appendix II

Rationale for using Self-Determination Theory
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A potential study theory

Using the current study, Courneya et al, (2008) and Rogers et al, (in press),
potential theories could be addressed. Self-determination theory states that people want
to feel competent in the activities they perform (Deci & Ryan, 1985) which links to
building self-efficacy. Increasing confidence in an action may lead to feelings of
competence and potentially increase levels of participation (Deci & Ryan, 1985; Ryan &
Deci, 2000). Motivational theories, such as Self-Determination Theory, have examined
the nature of people and the factors that influence their actions. Self-Determination
Theory is an organismic motivational theory is self-determination theory (Deci & Ryan,
1985).

According to the theory, social situations that satisfy the psychological needs for
autonomy, relatedness and competence (core components) facilitate the development of
self-determined regulations which affect both task persistence and psychological well-
being (Deci & Ryan, 1985; Ryan & Deci, 2000). Autonomy refers to feeling free to
choose your own behaviours and that this choice of behaviour comes from an internal
locus of control (Deci & Ryan, 1985). Relatedness involves feeling meaningfully
connected to others within a given social setting (Ryan & Deci, 2000). Finally,
competence refers to effectively interacting with one’s environment by mastering
challenges (Deci & Ryan, 1985). The idea is that the rewards of an activity are derived
from the activity itself and whether secondary gains are realised or not, the primary
motivators are the spontaneous, internal experiences that go along with the specific
behaviour. It is also important to note that self-determination theory assumes not all

behaviours are drive-based or functions of external influences.
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Deci and Ryan (1985) suggest that in the modern world, the nature of work
requires an increased subordination of self-determination to economic and technological
forces and a decrease in identification with the products of one’s labours. This leads to
an increase in pressure and alienation. This in turn leads people to leisure-time activities
that are self-determining and allow creative expression. People need to feel competent
and self-determining when dealing with their surroundings (Deci et al, 1981).
Motivational approaches show that people seek activities that interest them and require
creativity and resourcefulness. They seek challenges appropriate to their competencies
(Deci & Ryan, 1985, Wilson & Rodgers, 2002).

Internal motivation is authentic motivation (i.e., self-endorsed actions) and people
who are internally motivated tend to have more excitement, interest and confidence in
activities which in turn can be evident as enhanced performance, persistence and
creativity (Deci & Ryan, 1991, Ryan & Deci, 2000) and as heightened vitality (Nix,
Ryan, Manly & Deci, 1999), self-esteem (Deci & Ryan, 1995) and general well-being
(Ryan, Deci & Grolnick, 1995). From these results, we can surmise that to increase
performance and persistence in an activity one must be excited and interested in that
activity. Supporting the importance of internal motivation, Wilson and Rodgers (2002)
found that people who feel compelled to engage in physical activity because of social
pressures or constraints are less likely to develop motivational patterns that either sustain
physical activity involvement or promote overall physical self-worth. Soliciting physical
activity preferences when developing a physical activity program could help increase
performance and persistence by ensuring the activities included in a program are ones

that an individual would be keen and interested in engaging.
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Overall, individuals seek activities to have fun, interact with others, to test and
enhance their skills, and to feel they are being self-determining (doing something they
want to do). This need to seek interesting activities that provide an appropriate challenge
relates to tailoring physical activity programs to personal preferences. If physical activity
programs are appropriately tailored then the intrinsic needs for self-determination and
competency may be met and people should remain intrinsically motivated to continue
physical activity programs. Self-determination theory may be applicable to physical

activity preference research.
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Appendix III
CARED Study Baseline Instrument

CARED Study Follow up Instrument
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CARED: The Canadian Aerobic and Resistance

ﬁ; Exercise Diabetes Study

Dear Participant:

Thank you very much for participating in this study. We will be using your opinions and thoughts
collected from this questionnaire to help develop useful physical activity programs for people of all
ages and abilities living with Type 2 Diabetes. You do not have to be currently active to fill out this

questionnaire.

The purpose of this study is to find out about what people living with Type 2 Diabetes think, feel and do
in terms of physical activity. While getting any activity is good for your health, this questionnaire is only
measuring activities you do outside of work and daily living. For example, physical labor on the job,
shoveling snow, cleaning house, grocery shopping, chores, etc., are not being assessed.

Please read the questions carefully and answer each to the best of your ability. There are no right or

wrong answers. Also, try not to miss any questions or leave any blank.

If you would like assistance filling this questionnaire out over the telephone, or if you have any
questions or concerns, please call Melissa Matthews, Project Coordinator, at (780) 492-6315. Please

remember to call collect if calling long distance (diaf 0+780-492-6315).

How to Record Your Answers
Here is an example of a question answered by checking a box:
1. Do you exercise even when you feel tired?
[} Yes o0 No
Checking the “yes” box means that the above statement is true for you.
Here is an example of a question answered by circling a number:

Strongly Disagree  Neutral Agree  Strongly
disagree agree

2. | enjoy swimming. 1 2 3 @ 5

Circling the number 4 means you Agree that you enjoy swimming.

2, > Centre for
7 Health Promotion @ yniveRsITY OF Faculty of Physical
@4 —— L/ AL T. Fducaotien & Recreation
S TUDTL1ES
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Appendix '
Definitions of words used in this Questionnaire

Use for your referral if you are unsure of the definition of words when answering the questions.

1. Aerobic Activity: Brisk physical activity that requires the heart and lungs to work harder to meet the
body's need for oxygen. Aerobic activity promotes the circulation of oxygen through the blood.

Examples of aerobic activity include walking, swimming, cycling, dancing, jogging, recreational sports,
aerobic dance classes, skiing, tennis, martial arts.

Moderate Intensity: Aerobic activity performed at a level where a person begins to lightly sweat, but
can still carry out a conversation. This level is different for everyone.

2. Strength Training: Training designed to increase the body's strength, power, and muscular
endurance. Also known as “weight training” and “resistance training”.

Examples of strength training include lifting barbells/dumbbells, exercise machines, doing squats, sit-
ups/crunches, pushups, leg lifts, using a theraband/large elastic band, exercise tubing.

Canadian Guidelines for Aerobic Activity and Strength Training Exercise: This questionnaire will
ask whether you “meet the guidelines” for aerobic activity and strength training exercise. This is also

known as “regular physical activity”.

These guidelines are the most current recommendations for people with Type 2 Diabetes. These are
recommendations only based on what the research says is most beneficial for health.

» The Guidelines for Aerobic Activity: 150 minutes per week or more at a moderate intensity (see
above definition under “aerobic activity”).

For example: walking briskly on the treadmill 5 times per week for 30 minutes each time = 150 min.
bicycling 3 times per week for 50 minutes each time= 150 minutes.
square dancing 2 times per week for 45 minutes each time plus brisk walking 2 times
per week for 30 minutes each time=150 minutes.
tennis 3 times per week for 60 minutes each time= 180 minutes.

» The Guidelines for Strength Training: A resistance/strength training program done 3 times per
week or more

For example: using the machines at the gym 3 times per week
doing a strength training and toning video at home 3 times per week
leg lifts and stomach crunches 3 times per week
exercise band training 3 times per week

CARED - Baseline 2
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Section A

This section asks you to identify obstacles that may make participating in regular physical
activity more challenging

4.

Please write down what main obstacles, situations or circumstances if any prevent you
from getting Aerobic activity?

o Not Applicable, there are no obstacles preventing me

What main obstacles, situations or circumstances if any prevent you from doing
Strength training?

o Not Applicable, there are no obstacles preventing me

Is the amount of physical activity you did in the past month less, more, or about the
same as your usual activity habits?

{ am now much | amnow less | am now about 1 am now ! am now much
less active active the same more active more active
1 2 3 4 5

In the past month, was your participation in physical activity limited by a heaith condition,
injury, or disability?

Not at All Slightly A little Somewhat  Quite a lot Completely

0 1 2 3 4 5

Check the type(s) of health conditions that affect your ability to participate in
Aerobic activity (examples include walking, biking, swimming, dancing, etc.):

Not Applicable Heart Condition
Arthritis Stroke

Knee problems Cancer

Hip problems Depression
Asthma Other, specify:

Foot problems
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6. Check the type(s) of health conditions that affect your ability to participate in

Strength training exercise:

Not Applicable Heart Condition
Arthritis Stroke

Knee problems Cancer

Hip problems Depression
Asthma Other, specify:

Foot problems

By placing a check-mark in one box in each group below, please indicate which statements

best describe your own state of heaith today.

7. Mobility
| have no problems in walking about
| have some problems walking about
I am confined to bed

8. Self-Care

| have no problems with self-care
| have some problems with washing or dressing myself

| am unable to wash or dress myself

check one

O
O
O

check one

O
O
a

9. Usual Activities (e.g., work, study, housework, family or leisure activities)

| have no problems with performing my usual activities

| have some problems with performing my usual activities

| am unable to perform my usual activities

CARED - Baseline
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10. Pain/Discomfort

check one
| have no pain or discomfort 0O
| have moderate pain or discomfort O
| have extreme pain or discomfort O
11. Anxiety/Depression
check one
I am not anxious or depressed O
I am moderately anxious or depressed O
I am extremely anxious or depressed O
12. In general, would you say your heaith is:
Excellent Very good Good Fair Poor
O O O O a
CARED - Baseline 5
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SECTION B

This next section asks you about your current physical activity habits

PLEASE READ CAREFULLY:

We would like you to recall your average weekly participation in Aerobic Activity over the past

month.

When answering these questions, please:

» Only count activity sessions that lasted 10 minutes or longer in duration.

» Do not count activity that was done as part of your employment, yard work or household chores.

»> Please write the average amount of times per week in the first column and the average length of
time in the second column for each category of strenuous, moderate and mild physical activity.

** Please fill in all 6 boxes below. Mark a “0” if a category does not apply to you.

How many times per week on average did you do the following kinds of Aerobic Activity over

the last month?

Example Only: I did Yoga in the past month

per week

Number of | Average Time
Times Per Per Session
Week {in minutes)
Strenuous activity (heart beats rapidly, sweating)
Examples: running, jogging, hockey, soccer, squash, cross
country skiing, judo, roller skating, vigorous swimming, vigorous
long distance bicycling, vigorous aerobic dance classes, vigorous
tennis
Example Only: 1 did not do any strenuous activity in the past month 0 0
Moderate activity (not exhausting, light perspiration)
Examples: fast walking, baseball, tennis, easy bicycling,
volleyball, badminton, easy swimming, skiing, dancing, water - ——
aerobics, hiking
Example Ouly: I did Fast walking in the past month Average of 2x 10 minutes
per week per walk
Mild activity (minimal effort, no perspiration)
Examples: easy walking, tai chi, yoga, archery, fishing, bowling,
lawn bowling, shuffleboard, horseshoes, golf, snowmobiling) - -
Average of 3x 30 minutes

per class
]
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I{ “Now think about Strength Training: T " !
; Examples of Strength training may include: Lifting or pushing dumbbells and/or barbells, using elastic i
| exercise bands or therabands, using your own body weight as resistance (for example: pushups, :

squats, lunges, leg lifts, stomach crunches), weight machines i

Again, considering your average over the past month, indicate how many times per week you
engaged in strength training, if any. Next, indicate the average time per session (in minutes).
Mark a ‘0’ in each column if you did not do any strength training over the last month.

Number of Average Time
Times Per Per Session
Week (in minutes)

A. Strength training ] 1

SECTIONC
This section asks about your intentions to be physically active

Current Canadian Guidelines for Aerobic activity are:
150 minutes per week or more at a moderate intensity (performed at a level where a person
begins to lightly sweat, but can still carry out a conversation).

For example: brisk walking outside 5 times per week for 30 minutes each time = 150 minutes.
stationary bicycling 3 times per week for 60 minutes each time= 180 minutes.
hiking 2 times per week for 30 minutes each time plus 3x30 minute water aerobic
classes = 150 minutes.

*Please Remember: this study is not measuring household chores, yard work or physical labor on the
Jjob, so those activities are not included in the definition of the Guidelines

1. Based on the definition above, do you meet the Guidelines for Aerobic activity?

No, and | do not No, but | intend No, but |l intend Yes, and | have Yes, and | have
intend to within  to within the next to within the next for less than 6 for more than 6

the next 6 6 months 30 days months months
months
1 2 3 4 5
2. Based on the definition above, how motivated are you to meet the Guidelines for Aerobic
activity over the next 3 months?
Extremely Very Quite Neutral Slightly Very Extremely
Unmotivated Unmotivated Unmotivated Motivated Motivated Motivated
1 2 3 4 5 8 7
CARED - Baseline 7
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3. How committed are you to meeting the Guidelines for Aerobic Activity over the next 3

months?
Extremely Very Quite Neutral Slightly Very Extremely
Uncommitted Uncommitted Uncommitted Committed Committed committed
1 2 3 4 5 6 7
4. How motivated are you to increase the amount of Aerobic Activity that you are currently
doing over the next 3 months?
Extremely Very Quite Neutral Slightly Very Extremely
Unmotivated Unmotivated Unmotivated Motivated Motivated Motivated
1 2 3 4 5 6 7
5. | strongly intend to do everything | can to meet the Guidelines for Aerobic Activity over
the next 3 months.
Extremely Very Quite Neutral Slightly Very Extremely
Untrue Untrue Untrue True True True
1 2 3 4 5 6 7
u:urrent Guidelines for strength training are: Strength training 3 times per week or more |
1. Based on the definition above, do you meet the Guidelines for Strength Training?
No, and | do not No, but | intend No, but | intend Yes, and | have Yes, and | have
intend to within  to within the next to within the next for less than 6 for more than 6
the next 6 6 months 30 days months months
months
1 2 3 4 5
2. Based on the definition above, how motivated are you to meet the Guidelines for
Strength Training over the next 3 months?
Extremely Very Quite Neutral Slightly Very Extremely
Unmotivated Unmotivated Unmotivated Motivated Motivated Motivated
1 2 3 4 5 6 7
3. How committed are you to meeting the Guidelines for Strength Training over the next 3
months?
Extremely Very Quite Neutral Slightly Very Extremely
Uncommitted Uncommitted Uncommitted Committed Committed committed
1 2 3 4 5 6 7
CARED - Baseling 8
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4. How motivated are you to increase the amount of Strength Training that you are
currently doing over the next 3 months?

Extremely Very Quite Neutral Slightly Very Extremely
Unmotivated Unmotivated Unmotivated Motivated Motivated Motivated

1 2 3 4 5 6 7

5. | strongly intend to do everything | can to meet the Guidelines for Strength Training over

the next 3 months.
Extremely Very Quite Neutral Slightly Very Extremely
Untrue Untrue Untrue True True True
1 2 3 4 5 6 7
SECTION D

The next section asks you about how confident you are to meet the
Guidelines for Physical Activity

Please rate how much the following circumstances affect your confidence to meet the
Canadian Guidelines for Aerobic activity and Strength training (in the next 3 months).

*Note: If you do not plan on doing aerobic activity or strength training, mark a “1” for your
answer (do not leave the question blank).

Notatall Notvery Moderately  Very Extremely
confident confident confident confident confident

1.  When | am a little tired:

I could do Aerobic Activity | 1 2 3 a4 5

| could Strength Train 1 2 3 4 5
2.  When | am in a bad mood or feeling depressed:

| could do Aerobic Activity 1 2 ‘ 3 4 5

I could Strength Train ' 1 2 3 ' 4 ' 5
3. When | have to do it by myself:

| could do Aerobic Activity 1 2 3 4 5

| could Strength Train 1 2 3 4 5
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Notatall Notvery Moderately Very Extremely
confident confident confident confident confident

4. When it becomes boring:

! could do Aerobic Activity 1 2 3 4 5

| could Strength Train 1 2 3 4 5
5.  When | can't notice any improvements in my fitness:

| could do Aerobic Activity 1 2 3 4 5

| could Strength Train 1 2 3 4 5
6. When | have many other demands on my time:

I could do Aerobic Activity 1 2 3 4 5

1 could Strength Train . 1 2 3 4 5
7. Whenl feel a little stiff or §ore:

| could do Aerobic Activity 1 2 3 4 5

| could Strength Train 1 2 3 4 5
8. When the weather is bad:

1 could do Aerobic Activity 1 2 3 4 5

‘I COl;I/d Strength Train ; 1 “ 2 3 : 4 . 5
9. v When | have to get up early, even on weekends:

| could do Aerobic Activity 1 2 3 4 5

‘ | could Strength Train 1 2 3 v 4 5

10. When | have to find differeﬁt activities due to diabetes compllﬁatfons"":

1 could do Aerobic Activity 1 2 3 : 4 5

1 could Strength Train 1 2 3 4 5
11. When | feel a little ill:

1 could do Aerobic Activity 1 2 3 4 5

| could Strength Train 1 2 3 4 5

**Diabetes complications means fool, eye, kidney or heart problems caused by long-term uncontrolled or
unmanaged blood sugars.
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SECTIONE
This section asks about factors that may influence your decision to activity

To what extent will the following ideas influence your decision to meet the Canadian Guidelines

for aerobic activity or strength training over the next 3 months?

Notat A little Somewhat Quite Very

Possible Positive Influences:
all alot much

1. Meeting the guidelines for Aerobic activity 1 2 3 4 5

will lead to better management of my
diabetes.

Meeting the guidelines for Strength training 1 2 3 4 5
will lead to better management of my
diabetes.

2 Meeting the guidelines for Aerobic activity 1 2 3 4
will lead to better control of my blood
sugar.

Meeting the guidelines for Strength training 1 2 3 4
will lead to better control of my blood '
sugar.

.3 | would feel more confident about my 1 2 3 4 5
health by meeting the guidelines for
Aerobic activity.

| would feel more confident about my o1 2 3 4
health by meeting the guidelines for :
Strength training.

4. Meeting the guidelines for Aerobic activity 1 2 - 3 4
will delay and/or prevent long-term .
diabetes complications (problems related
to eyes, kidneys, heart, or feet).

Meeting the guidelines for Strength training 1 2 3 4
will delay and/or prevent long-term
diabetes complications

5. Meeting the Aerobic activity guidelines 1 2 3 4
would help me reduce tension or manage
stress.

Meeting the Strength training guidelines 1 2 3 4 5
would help me reduce tension or manage
stress.
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Possible Positive Influences: Notat Alittle Somewhat Quite  Very
all alot much

6. | would sleep better if | met the Aerobic 1 2 3 4 5
activity guidelines.

{ would sleep better if | met the Strength 1 2 3 4 5
training guidelines.

7. Getting the Aerobic activity guidelines will 1 2 3
help me control my weight.

Getting the Strength training guidelines will 1 2 3
help me control my weight.

Possible Negative Influences:

8. i would be concemed that meeting the 1 2 3
guidelines for Aerobic activity would give
me low blood sugar.

| would be concemed that meeting the 1 2 3
guidelines for Strength training would give
me low blood sugar.

9. Meeting the Aerobic activity guidelines o1 2 3
would make me more prone to physical
injury.

Meeting the Strength training guidelines
would make me more prone to physical |
injury.

10. It would be a hassle if | had to check my . 1 2 3 4 5
blood sugar more often if getting Aerobic :
activity.

R
N
w
F-S
o

It would be a hassle if | had to check my o1 2 3 4
blood sugar more often if Strength training. :

-11.  I'd worry about looking awkward if others - 1 2 . 3 4
saw me doing aerobic activity. :

I'd worry about looking awkward if others = 1 2 3 4 - 5
saw me Strength training.

12. Aerobic activity would cost too much 1 2 3 4 5
money.

Strength training would cost too much 1 2 3 4
money.
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Possible Negative Influences: Notat Alittle Somewhat Quite Very

all alot much
13. Meeting the guidelines for Aerobic activity 1 2 3 4 5
would take too much of my time.
Meeting the guidelines for Strength training 1 2 3 4 5
would take too much of my time.
14. I'd be too tired to meet the guidelines for 1 2 3 4 5
Aerobic activity because of my other daily
responsibilities.
I'd be too tired to meet the guidelines for 1 2 3 4 5
Strength training because of my other daily
responsibilities.
SECTIONF

This part of the questionnaire asks you what people in your social circle think
and do about activity

Choose the number that matches your answer. If people In your social circle (i.e., family and
friends) don’t seem to care what you do for activity, mark a ‘1’ for strongly disagree.

" Strongly Disagree Neutral Agree ‘ Strongly
disagree " agree

1. In the next 3 months, most people in my social circle want me to:

' Meet the guidelines for 1 2 3 4 5
_ Aerobic activity
" Meet the guidelines for , 1 2 3 4 - 5
. Strength training :
2. In the next 3 months, most people in my social circle would approve if I:
Met the guidelines for Aerobic 1 2 3 4 5
" activity ‘ :
Met the guidelines for 1 2 3 4 5
Strength training

3. In the next 3 months, my doctor or health care provider wants me to:

Meet the guidelines for 1 2 3 4 5
Aerobic activity
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Strongly  Disagree Neutral Agree  Strongly
disagree agree
Meet the guidelines for 1 2 3 4 5
Strength training
In the next 3 months my doctor or heaith care provider would approve for me to:
Meet the guidelines for 1 2 3 4 5
Aerobic activity

Meet the guidelines for 1 2 3
Strength training

Most of my family members:

Achieve the guidelines for 1 2 3
Aerobic activity

Achieve the guidelines for 1
Strength training

Most of my friends:

" Do the Aerobic activity 1
recommended in the
guidelines

Do the Strength training 1 2 3 4 . 5
recommended in the )
guidelines

My spouse/partner:

 Does the Aerobic activity 1 2 3 4 5
recommended in the )
guidelines

" Does the Strength training 1 2 3 4 5
recommended in the : .
guidelines

People in my social circle aré likely to help me:

Get regular Aerobic activity 1 ' 2 3 4 5
Do regular Strength training 1 2 3 4

There is at least one person in my social circle to turn to for assistance with:

Aerobic activity 1 2 3 4
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Strongly  Disagree Neutral Agree Strongly
disagree agree
Strength training 1 2 3 4 5
10. | feel that someone in my social circle will support me in getting:
Aerobic activity 1 2 3 4 5
Strength training 1 2 3 4 5
11. Whether or not | participate in:
Aerobic activity is mostly up 1 2 3 4 5
to me
Strength training is mostly up 1 2 3 4 5
to me
SECTION G

This section is about your views and attitudes on activity

For each of the following statements, please circle the word that best represents how you feel
about aerobic activity or strength training over the next 3 months. Read each question from

left to right.
Example:
Extremely Quite Slightly Neutral Slightly Quite Extremely
Unenjoyable Unenjoyable Unenjoyable Enjoyable Enjoyable Enjoyable
For me, meeting the guidelines for Aerobic activity would belis:
—
1 Extremely Quite Slightly Neutral Slightly Quite Extremely
' Unenjoyable unenjoyable unenjoyable enjoyable enjoyable  enjoyable
Extremely Quite . Slightly Quite Extremely
2 Harmful harmfut Slightly harmful - Neutral beneficial beneficial beneficial
For me meeting the Guidelines for Strength training would be/is:
1 Extremely Quite Slightly Neutral Slightly Quite Extremely
*  Unenjoyable unenjoyable unenjoyable enjoyable enjoyable enjoyable
Extremely Quite . Slightly Quite Extremely
2 Harmful harmful Slightly harmful  Neutral beneficial beneficial beneficial
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SECTION H

The following questions ask for your thoughts about diabetes and activity

Please tell us how much the following statements represent your beliefs about activity and

diabetes.
Definitely Probably Unsure Probably Definitely
not not yes yes
1. Getting further diabetes complications 1 2 3 4 5
would be a very bad thing to happen to me.
2. | am frightened about the possibility of 1 2 3 4 5
getting further diabetes complications.
3. My chances of getting diabetes 1 2 3 4 5
complications are likely.
4. Aerobic activity will keep me healthy. 1 2 3 4 5
Strength training will keep me healthy. 1 2 3 4 5
5. For me, Aerobic activity will reduce my 1 2 3 4 5
chances of getting serious health
problems.
For me, Strength training will reduce my 1 2 3 4 5
chances of getting serious health
problems.
6. For me, Aerobic activity will help me either 1 2 3 4 5
remain fit or get fit.
For me, Strength training will help me 1 2 3 4 5

either remain fit or get fit.
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SECTION |
We would like to find out more information about your local area. Please circle your answers.
Your local area is a 10-15 minute walk from your home.

Strongly Somewhat Unsure Somewhat  Strongly
disagree disagree agree agree

1.  There are many shops or other places to

buy things | need within easy walking 1 2 3 4 5
distance of my home.

2. |t is within a 15-minute walk to a public 1 2 3 4 5
transit stop from my home.

3. There are many four-way intersections in 1 2 3 4 5
my local area.

4. There are sidewalks on most of the 1 2 3 4 5
streets in my local area.

5. There are many interesting things to look 1 2 3 ‘ 4 ‘ 5

at while walking in my local area.
6. My local area has several free or low
cost recreation facilities, such as parks, 1 2 3 ‘ 4 5
walking trails, bike paths, playgrounds,
and recreation centres.

7. The level of crime in my local area 1 2 3 4 5
makes it unsafe to go on walks at night.
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SECTION J
Demographics

This part of the questionnaire is important to help us understand the characteristics of the
people participating in this study. Please do not skip any questions.

1. Age (years)
2. Male O Female a

3. Marital Status:

Never Married Married
Common Law Widowed Separated or Divorced
4. Ethnic Origin:
Canadian European Aboriginal
Arab ———  Asian Latin, South American

African  _______ Other (pl specify)

5. Education:

Some Grade Schooi Completed College / University
Some High School Some Graduate School
Completed High School Completed Graduate School
Some College/University Sdme Technical Training

Completed Technical Training

6. Gross Annual Family income. Please note: we ask about income to determine whether
future exercise programs need to be cost-effective for the Diabetes population.

<$20,000 $60,000-79,999
$20,000-39,999 $80,000-99,999
$40,000-59,999 Over $100,000

* Gross Annual Family Income is the total amount of income made in a year by yourself and/or your partner
before any deductions are taken off. Do your best to estimate if you are uncertain.
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7. Do you have access to email or internet at home? Yes O

No O

Iﬂaase tell us a little about your medical and health background:

1. Smoking Habits (includes tobacco, pipes, cigars): Are you a...

2. Has a doctor or nurse ever told you that you have had the following: (please check all that apply)

a

D00

Regutar smoker (| smoke everyday)?
Occasional smoker (| smoke once in a while, not everyday)?
Ex-smoker (I don't smoke at all anymore, but | used to smoke)?

Non-smoker (1 don't smoke and | have never smoked)?

Angina ______ High Cholesterol ___
Heart Attack ____ High Blood Pressure ______
Stroke Type 2 Diabetes ______
Cancer ______ None of the Above __

3. At what age were you diagnosed with Type 2 Diabetes?

4. The next questions ask about your prescribed medication habits. Choose one response for each
question.

a)

b)

c)

d)

e)

Are you currently on diabetes medication? Yes [J

Are you taking insulin everyday for your diabetes now?  Yes [

Are you taking diabetes pills everyday for your diabetes  Yes OJ
now?

Are you currently taking medication for high cholesterol? Yes [

Are you currently taking medication for high blood Yes O
pressure?
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SECTION K

The next section asks about where you may have received information
on aerobic activity and strength training

1. Since having been diagnosed with diabetes, from which health care professional(s) have
you received information or recommendations regarding Aerobic Activity?

Yes No

O O Nurse

O O  Diabetes educator

O O Dietician/ nutritionist

O 0O  Physical activity / Fitness professional

O 0O  Pharmacist

a O  Doctors. If yes, specify by marking the box:
D) General / family doctor
O Endocrinologist
OcCardiologist
CJOphthalmologist / Optometrist
OPodiatrist

Other(s)

2. Were specific Aerobic Activity guidelines provided to you? For example, were you
provided information concerning:

a. What type of aerobic activity you should be performing? Yes [ No OJ
b. For how long and how often these activities should be

performed? Yes O No OJ
c. At what intensity should you berfonn these activities? Yes OJ No O

3. Since having been diagnosed with diabetes, how often have you received information or
recommendations regarding Aerobic Activity from health care professionals?

Never or less More than once
than once per Once per year Twice per year Once per month
per month
year
1 2 3 4 5
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4. From which other sources have you learned about Aerobic Activity?

a.

b.

c.

Family Oves Ono e. Television [dves [no

Books [yes DONo f.  Friends Cdves DOnNo

Internet Oves [no g. Magazines [ves [ONo

School [yes [INo h. gae:::iil';;t;onal Oves OnNo
Other

Next, please complete the same questions for Strength Training:

1. Since having been diagnosed with diabetes, from which health care professional(s) have
you received information or recommendations regarding Strength Training?

Yes No

O O Nurse

O O Diabetes educator

O [0 Dietician / nutritionist

| 0 Physical activity / Fitness professional

O 0O Pharmacist

O O Doctors. If yes, specify by marking the box:
O General / family doctor
O Endocrinologist
O Cardiologist
O Ophthalmologist / Optometrist
DO Podiatrist

Other(s)

CARED - Baseline

2

264



2. Were specific Strength Training guidelines provided to you? For example, were you
provided information concerning:

a. What type of strength training activities you should be

performing? Yes [ No O
b. For how long and how often these activities should be

performed? Yes O No O
¢. At what intensity should you perform these activities? Yes O No OO0

3. Since having been diagnosed with diabetes, how often have you received information or
recommendations regarding Strength Training from health care professionals?

Never or less More than once
than once per Once per year  Twice per year  Once per month h
year per mont
1 2 3 4 5

4. From which other sources have you learned about Strength Training?

a. Family Oves DOno e. Television [ves DONo

b. Books [dves [OINo f.  Friends Oves Ono

c. Internet [Jves [Ino g. Magazines [dves [OnNo

d School [Clves Clno . Recreatonal [y [y,
Other
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Thank you for your time and participation today!

Please look over your answers for any missed pages or questions and then
send this questionnaire back to us along with one of the consent forms, in the
prepaid envelope provided.

For the final part of your participation,
we will be sending you your last questionnaire in 3 months time.
This questionnaire will be very short.

Funding for this study has been provided by the:

CAMADIAN | ASSOCIATION
DIABETES CANADIENNE
ASSOCIATION | DU DLABETE
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CARED: The Canadian Aerobic and Resistance
Exercise Diabetes Study

TR

B

A AR PR AN AT U P A S

Dear Participant,

Thank you very much for participating in the final part of our study. This questionnaire is
very short and will only take about 5-10 minutes to complete.

As with the first questionnaire, please read the questions carefully and answer each to the
best of your ability. There are no right or wrong answers. Once again, we emphasize that you

do not have to be currently active to fill out this questionnaire.

This questionnaire is only measuring physical activities you do outside of work and daily
living. For example, physical labor on the job, shoveling snow, cleaning house, grocery

shopping, chores, etc., are not being assessed.

If you would like assistance with completing this questionnaire, please contact Cindy Forbes,
Project Coordinator at (780) 492-6315 (or call collect if calling long distance, 0+780+492-

6315).

Please indicate by checking the response below, if you would like to receive a copy of
the study results along with materials based on your personal results, available Fall,
2006.

Yes, please send me a copy of the resuits

No thank you, | do not wish to receive a copy of the results

In addition, indicate if you would like to be contacted for future studies with our Lab:
Yes, | would be interested in being contacted for future studies

No, | do not want to be contacted for future studies.

Funding for this study has been provided by The Canadian Diabetes Association

’ Centre for INIVERSIEY 0F Fuculty of Physical

.
(/ Tealth Promotion +Dp AL | ducation & Recreation

4 §TuDlES =
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SECTION A
This next section asks you about your current physical activity habits

PLEASE READ CAREFULLY:

We would like you to recail your average weekly' participation in Aerobic Activity over the
past month.

When answering these questions, please:

Only count activity sessions that lasted 10 minutes or longer in duration.

A\

Do not count activity that was done as part of your employment, yard work or household chores.

v

Please write the average amount of times per week in the first column and the average length of
time in the second column for each category of strenuous, moderate and mild physical activity.

v

** Please fill in all 6 boxes below. Mark a “0” if a category does not apply to you.

How many times per week on average did you do the following kinds of Aerobic Activity over
the last month?

Number of | Average Time
Times Per Per Session
Week (in minutes)

Strenuous activity (heart beats rapidly, sweating)

Examples: running, jogging, hockey, soccer, squash, cross

country skiing, judo, roller skating, vigorous swimming, vigorous

long distance bicycling, vigorous aerobic dance classes, vigorous

tennis

Example Only: | did not do any strenuous activity in the past month 0 0

2. | Moderate activity (not exhausting, light perspiration)

Examples: fast walking, baseball, tennis, easy bicycling,

volleyball, badminton, easy swimming, skiing, dancing, water

aerobics, hiking

Exampte Only: | did Fast walking in the past month . Average of 2x 10 minutes
per week per walk

3. | Mild activity (minimal effort, no perspiration)

Examples: easy walking, tai chi, yoga, archery, fishing, bowling,

lawn bowling, shuffleboard, horseshoes, golf, snowmobiling)

Example Only: | did Yoga in the past month Average of 3x 30 minutes
per week per class
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¥ Reminder: The Guidelines for Aerobic Activity are 150 minutes or more of moderate-
intensity aerobic activity per week. This intensity is at a pace of brisk walking
or faster. Activities must last for at least 10 minutes per session.

4. How true is this statement for you? “l strongly intend to do everything | can to meet the
Guidelines for Aerobic Activity over the next 3 months” (please circle a response):

Extremely Very Quite Neutral Slightly Very Extremely
Untrue Untrue Untrue True True True
1 2 3 4 5 6 7

. Now think about Strength Training:

|

i Examples of Strength Training may include: Lifting or pushing dumbbells and/or barbells, using
! elastic exercise bands or therabands, using your own body weight as resistance (for example:

| pushups, squats, lunges, leg lifts, stomach crunches), weight machines

Again, considering your average over the past month, indicate in the first box how many
times per week you engaged in strength training, if any. In the next box, indicate the average
time per session (in minutes). Mark a ‘0’ in each box if you did not do any strength training
over the last month.

Number of Average Time
Times Per Per Session
Week (in minutes)

5. Strength training

v Reminder: The Guidelines for Strength Training are 3 times per week

6. How true is this statement for you? “| strongly intend to do everything | can to meet the
Guidelines for Strength Training over the next 3 months” (please circle a response):

Extremely Very Quite Neutral Slightly Very Extremely
Untrue Untrue Untrue True True True
1 2 3 4 5 6 7
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SECTIONB
This last set of questions asks about your physical activity programming preferences.
This will give us information on what programs will be of use and of interest to you.
Choose only one response for each question unless otherwise indicated.

1a) | received physical activity counseling or instruction after my Diabetes diagnosis:

yes no

b) 1 would have preferred to be counseled about physical activity at some point after my
Diabetes diagnosis:

yes no, maybe

¢) Evenif you answered “no” to the above question, who would be your preferred source

for physical activity counseling? (check one response)

doctor/specialist nurse exercise specialist affiliated
with a diabetes center

someone who Diabetes education exercise specialist affiliated

also has Diabetes program instructor wth a community fitness center

d) Where would you prefer this counseling to take place? (Choose one answer):

at home at a community fitness center at a Diabetes Center

e) What method of physical activity counseling would you most prefer? (Choose one

answer):
face to face by telephone by videotape
by audiotape pamphlet/brochure over the internet
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270



2a) Do you think you would be able to participate in a physical activity program designed
specifically for individuals with Type 2 Diabetes?

yes no maybe

b) Would you be interested in a physical activity program designed specifically for individuals
with Type 2 Diabetes?

yes no maybe

c) What types of physical activities would you be most interested in doing?

d) if you were to begin a physical activity program, when would you prefer this program to
start? Please circle one response option:

at your diagnosis 3-6 months after your diagnosis  at least 1 year after your diagnosis
1 2 3

3a) Ifiwhen you were to/do participate in Aerobic Activity regularly, would you prefer to be
active (check any that apply):

i. ___ alone ___ with others who have Diabetes with friends ___ with family
i. ___athome ___atacommunityfitness center  ___ at a Diabetes fitness center
ii.___morning ___ afternoon ___evening ___no preference
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b) Ifiwhen you were to/do participate in Strength Training, would you prefer to be active
(check any that apply):

i. ___ alone ___with others who have Diabetes ___ with friends ____ with family
ii. athome _ _ at a community fitness center ___ at a Diabetes fitness center
fii. morning _ __ afternoon ____evening ____no preference

4. If you were to participate in physical activity regularly, would you prefer the physical
activity to be (check one for each row):

i. ___lowintensity ___moderate intensity ___ high intensity ____no preference

il. ___ the same activity each activity session ___ different activities each activity session
iii. ___ supervised/instructed ___unsupervised/self-paced

v. ____ spontaneousf/flexible __scheduled (i.e., specific days/times)

iv.___ competitive ___ recreational

5. How much has this study influenced your decision to participate in more physical
activity? Please circle a response:

Not at All A Little Somewhat Quite a Lot Very Much
1 2 3 4 5
CARED - Time 2 6
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6. Check the answer(s) that best applies to you — You may check more than one option.

Since participating in this study, have the questionnaires/information provided encouraged

you to:

Increase your levels of aerobic activity, but not to the level recommended by the physical
activity guidelines

Increase your levels of strength training, but not to the level recommended by the physical
activity guidelines

Meet or continue to meet the guidelines for aerobic activity
Meet or continue to meet the guidelines for strength training
Join a club or recreational facility

Try a new activity

Learn about physical activity

Check with your doctor or health care provider to see what activities are appropriate for you

Thank you for your time and participation today!

Please look over your answers for any missed pages or questions.

Send this questionnaire back to us in the prepaid envelope provided.

We will be sending you the study results in a few months time.

CARED ~ Time 2
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Interview Guide and Script

Hi, may I speak to . This is Cindy Forbes from the University of Alberta. We
talked before about the study you agreed to participate in and set up this time for an
interview. Is this still a good time to talk? (If no, arrange another time more convenient).

I am going to ask you some questions about your physical activity preferences. If at any
time you feel uncomfortable with any question you may skip it or stop the interview.

Is it alright if I record this conversion?
[If no] That’s fine.

[If yes] Thank you. If at any point you feel you would like me to stop the recorder, please
tell me. 1 will shut the device off and we can continue with the interview if you feel
comfortable enough to do so.

Primary Questions

1. Please tell me about what kinds of physical activities you do on a regular basis.
a. How often do you engage in these activities?
b. What are your favorite types of activities?

2. With whom do you engage in physical activity?

3. What other kinds of activities would you like to do?
a. If you had the access?
b. What restricts this?

4. Would you prefer to be involved in recreational type activities or more
competitive activities? Why?

5. Did you receive physical activity counseling when you were diagnosed with
diabetes?
a. Ifyes: Did you find it helpful?
b. If yes: What was included in the counseling?
c. Ifno: Would you have liked to have received counseling?
i. What would you have liked to learn?

6. What do you think of when you hear phrase ‘physical activity’?
a. How about ‘aerobic activity’?

b. How about ‘resistance activity’?

7. What is your understanding of the physical activity guidelines?
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8. Do you do any resistance training?

a. Ifno: Would you be interested in trying it?

b. What do you think the health benefits of resistance training are?

c. What are your thoughts about resistance training? Prompts: too costly,

unsafe to perform
9. What would your optimal physical activity program be? No restraints.
Closing Questions
10. Would you be willing to be contacted again to clarify any of your responses?
11. Would you like to receive a copy of the summarized results from the study
interviews sent to you by mail?

Do you have any questions or comments you would like to add?

Copies of the results will be mailed out in the summer.

Would it be okay to contact you at a later date to ask if you are interested in completing

another study?

Yes:
No:

Thank you very much for time and have a good day/night.
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Faculty of Physical Education and Recreation
Ofhce of the Associate Dean (Research)

E-477 Van Viiet Centre Tel 780492 5910
Fax 780 492 6549

Edmonton, Alberta, Canada T6G 2H9

Faculty of Physical Education and Recreation
Research Ethics Board

Certificate of Ethics Approval
for Fully-Detailed Research Proposal

Applicant(s): Cynthia C Forbes
Co-Investigator(s): Ron Plotnikoff

Faculty: Physical Education and Recreation

Project Title: Physical Activity Preferences and Type 2 Diabetes:

Exploring Social-Cognitive, Behavioural and
Demographic Differences

Research Ethics Application #: 07-09
Research Ethics Approval Expiry Date: March 6, 2008

Certification of Faculty of Physical Education and Recreation
Research Ethics Approval

I have received your application for research ethics review and conclude that your
proposed research meets the University of Alberta standards for research involving
human participants (GFC Policy Section 66). On behalf of the Faculty of Physical
Education and Recreation’s Research Ethics Board (FPER REB), | am providing

research ethics approval for your proposed project.

This research ethics approval is valid for one year. To request a renewal after March 6,
2007 (today’s date + 1 year) please contact me and explain the circumstances, making
reference to the research ethics review number assigned to this project (see above).
Also, if there are significant changes to the project that need to be reviewed, or if any
adverse effects to human participants are encountered in your research, please contact

me immediately.

Chair, Research Ethics Board
Faculty of Physical Education and Recreation
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