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Abstract
Background:Physical activityPA) is an important component of type 2 diadset
managementet the amount and type of PA support provided by different types of health
care providersHCP39 is largely unknownPurpose:This study identified differences in
the amount and type &A supports provided bCPs and determined whethetCPs
use theCanadian Diabetes Associati(f@DA) PA guidelinesoCanadad6s Physi cal
Activity Guide (CPAG) in practiceMethods:Eight of 14 Winnipeg Regional Health
Authority primary care clinicspecializing indiabetes education agreed to participate in
the study. Imperson interviews were conducted whidalth care provider(n=48) and
patients with type 2 diabetés=26) HCPswere given a total PA support score based on
scores in three subcategories behaviour change support (BC), assessment/pnescripti
support (AP) and information/referral/community resources support (IR&GSRported
by HCPsthemselves angatients. ResultsThere was no difference in PA support
between the BICPtypes, but there was a significant difference betwd€R report and
patient report of PA support. Just over one hallGPsreport using the CDA guidelines
unprompteddr promptedConclusionsHCPsreagnize the importance of PA in type 2
diabetesnanagement, bummplementing strategies to increase certain types of PAt
andfacilitate understanding between HCPs and patiemsld allow for optimal PA

counseling in primary care.



Acknowledgements

First and foremost | would like to thank my advisor, Dr. Elizabeth Ready. Liz you have
offeredendless supportovertpeast t wo years of my masteros
graciously shared your knowledge and expertise and have provided invaluable insight
into my first research project. | appreci

me; you haveruly made mygraduae schoolexperiencevonderful

Second, to my two committee membdds. Todd Duhamel and Dr. Alan Katz. Your
ideas and support for this research project have been extrieehglyl. A specialthank

youto Toddfor going above and beyond your role aommittee member.

Third, to my family Dad, Mom, Jenn and Todd. Thank you for always loving and
supporting me andcting as wonderful role models. | cannot count the number of times |
have looked up to each one of yoto my friends for youenthusiasm ah
encouragemengnd to Tom, for your patiencenderstanding, and most importantly,

always knowing how tonake me smile.

Finally, a pecial thanks to everyone who made this research possiblaealth care
providers, clinic staff, and patierftsr taking the time taut of your day to organize this
projectandprovide me with dateas well as to the Canadian Institute of Health Research,
the University of Manitoba and the Asper family for the financial support throughout this

process.



Table of Contens

Y 013 = Lo AP PP PPUPPPPPPPPPPRN 2
ACKNOWIEAGEMENLS. ... eer e eeeea bbb e e e e e e e e e emereeeeeees 3
TabIE Of CONENTS. ...t e e e e e e e e e es 4
LISt OFf TADIES ... e e e e e e e 8
LIST Of FIQUIES......eiiiiiiiiiieie ettt emr et e e e e e e e e e e e e e e mn e e 9
Chapter 1: INTrOAUCTION. .......eeiiiiiiiiiie e 10
Statement Of PUIMPOSE......iiiiii e e 12

[ 1Y 10 1 1= TS STURP 13
Study DelimitatioNS.........covviiiiiiiiiis e eren e e e e e e e e e e e e e e aeeee s 13
ASSUMPLIONS. ...ttt e ettt e e e eees b e e e e e e e e e 14
DEIINITIONS. ...ttt 15
Chapter 2: Literature REVIEW............uuuuiiiiiiii i e e e e e e e e e sneeiss s e e e e e e e e e e aaeeeees 18
Type 2 Diabetes MEllitUS.........coooviviiiiii i e e e e 18
D72 11 011 (o] o PO PP PRSP PPPPPPPPP 18
D= 1o | 4 [0 1] L PP PP RSP PPPPPPPPP 18
PrEVAIENCE. ...ttt 19

(7o) 291 o] [To7= 11 T0] o F-3 ST OUTRRS 20
ECONOMIC BUIEML.....coiiiiiiiie e 24
Exercise and Type 2 diabetes. .......coooi i 26
PIEVENTION. ...ttt 26
=T T= T =T o gL o U 28
Biological Mechanisms Underlying Changes in Health Status...................... 28
Clinical Changes in Health Status.............cc.uiiiiiiieeer e eeeee e 30

The Health Care Syem in Canada.............oooouiiiiiimmer e 38



The Health Care System and Chronic Disease Care...........ccccevvvvieeeeeeeeennenn. 38
Chronic Care Model and Type 2 Diabetes...........ccoovviiiiiieeeii e 43
Physical Activity Delivery in the Health Care System.................cceevveeeeennnn.. 44
Physical Activity Counseling EffeCtiveness............ccoovvvviiiiieeen i 50
Physical Activity GUIAEIINES............cooviiiiiiimr e 54

Canadab6és Physi.cal.. . Ac.t.i.wi.t.y..Gui.de...54

Canadian Diabetes Association Clini@abctice Guidelines...................cccvvveeeee 55
Chapter 3: MethOAS......ooiviiie e e 57
Yoo [T o] o R PP TP TP PP USPTPPPPPTR 57
EthiCS APPIrOVaAL......eeeeii et 57
RESEAICN DESIQN....ceiiiiiiiiiiie it e e e e e e e e e e er s e e e e e e e e e e e e e e e eeeta s nnneaeeeeees 58
SAMPIING. e ee ettt e e e e e e e e e e e mne e e e e e 59
(O3 [ 002 PP PPPPPPPPPPP 59
Health Care ProVIAEIS..........ooiii it eeei e 59
PALIENTS ....eeee e 60
Data COlECHION .......ueeeiieeiiiiie e e e e e e e e eas 60
Part Az ClINICS....eeeiiieiieiieee e 60
Part B: Health Care ProViderS...........uuuiiiiiiiiiiieeeiiiiieeieeeeeeeeee e 61
PArt C: PAIENTS......eeiiiiiiiiiii et ener s 61
INSTTUMEBNTS. ...ttt e e e rr e e e e e e e e e e e eees 62
INterview DeVEIOPIMENT........ooiiieiiei e et e e e e e e e e e 62
ClNIC INTEIVIEW. ....eiiiieieee ettt e e e e e e s eese e 62
Health Care Provider INtErVIEW...........ooiiiiiiiiiiieeee e 62
Pati@Nt INTEIVIEWL ... eeeeenee 64

StAtISHICAl ANAIYSE......coeiiiii e e ——— 65



Chapter 4RESUILS......ccoee it emrnnnnnnnn ] 66
CliNIC CNAraCteIISTICS .....ceiiiiiiiiiie et eeei e ee e e 66
DemographiCCharaCteriStiCS.........cooiiiiiiiiiiceee e 68

Health Care Provider CharaCteristiCS...........oooiiiiiiiiemmn e eeeeaiees 68
Patient CharaCteriStCS. ........oiiiiiiiiiee et 69
Health Care Provider Physical Activity SUPPOIL............ooovvvviiiiieeee e, 74
Physical ACtiVity SUPPOIT SCOME........uuiiiiiiiiiiiiiii et 74
Physical Activity Spport Score Details............eevviiiiiiiiiiieesiiie e 74
CPAG/CDA GUIAEIINES. ....ciiiiiiiiieeeeeee e 75
Health Care Provider/Patient Response CONSISIENCY..............uvvvuummmrereeereennnnnn. 78
Physical ACtivity SUPPOIt SCOIE......cccoieieeeiiiiiieeeeeee e 78
CPAG/CDA GUIAEIINES. ....ceiiiiiiiiee e 81

Chapter EDISCUSSION. ......cceiiiiiiii it eeee s eeeeas bbb e e e e e e e e e e e e e eenneees 83

Sample CharaCteriStiCS.........oooeeiiiiiiiiiieeeee e e 83
Health Care Provider CharacteriStiCS...........uuiiiiiiiiiieemiiiiiee e reeee 83
PatieNtCaraCteriStICS ... ..uviieiiiiiiiiii et 85

Health Care Provider Physical Activity SUPPOITL.........ccoooiiiiiiiieeen e 88
Physical ACtiVity SUPPOIT SCOTE.......uuuiiiiiiiiiiiiiii et 88
CPAG/CDA GUIEINES......coiiiiieiieeeeeeeei e eee e a1

Health Care Provider/Patient Response CONSIStENCY...............vvvvumreeeeereennnnnn. 94
Physical ACIVity SUPPOIT SCOIE........uuuiiiiiiiiiiiiiii ettt 94
CPAG/CDA GUIAEIINES. ....coiiiiiiiieeeeeee e a5

LIMIEATIONS. ...ttt 97

(070] 0 o1 [ 151 o] o TP PP TPPPPPPPPN 98

Recommendations for FULUIre RESEAICR.......c.veie e 99



RETEIEINCES. ...t eeer e 100
APPENICES LISE.....ccciiieiiieeeeee e s e e e e e e e e e e ammnrna e e as 127
Appendix A: Team Manager Informed CONSENL.............eeeeeeiiiieesiiiniiiieeeeeeeenn 128
Appendix B: Health Care Provider Informed Consent...............ccccvvieennenneeenns 130
Appendix C: Patient Informed CONSENL............ovvvuiiiiiiiceeeeeeeieie e 132
Appendix D: Letter to Executive Directors/Team ManagBescember 2008........ 134
Appendix E: Team Manager INterview SCIIPL............uuuiiiiiiiiieeeiiiiiiieeieeeeeeeeee 136
Appendix H: Health Care Provider Questionnaire Scaring...............ccocecceeeennn. 147
Appendix |: Patient QUeSHIONNAINE SCOMNG......cccoeeiiiiiiiiiiiime e 148
Appendix J: WRHA Diabetes FIOW Sheet...........ccoceiiiiiiiiceeiieeeee e 149
Appendix K: ANOVA/T-Test RESUIS.....cccoeeiiieieiiiiieeeeeee e 152

Appendix L: Individual physical activity level of patients in the past week......155



List of Tables

Tablel: Clinical diagnosis of diabetes m@ls..................ovvviiiiiiicerniiiic e, 19

Table 2 RCTs demonstrating the reduced incidence of type 2 diabetes with lifestyle

(= TaE=To [T 0 1= o | PSP 3a8.....

Table 4:Total sampleof HCPs in the clinics participating in the study.............c.............

Table 5 Health care providers interviewed in each of the cliniCS.........cccoooevviiiiiiiiiinnnn,

Table 6 Characteristics of the various HCP types..............cmmmerseeiiciiiiniviniennneenn..069
Table 7 Patient CharaCteriStiCS...........oouuiiiiiiiiiiiiiii e cmmmmmmee bbb 70
Table 8 Average physical activity level of patients in the past week.................... 72

Table 9 Patients who meet the physical activity guidelines.......oeeeeveeiiiiinenn.. 73

Table 10 HCPs and CDEs identification, description & use of the guidelines
UNPFOMPLEA. ...ttt r e e e e e e e e e e eeas 76

Table 11 HCPs and CDEs identification, description & use of the guidelines
PIrOMPLEA. ... .o e e e e e e e 22 e e e e e eerennes 76

Table 12 HCP type and use of the CPAG guidelimdgen unprompted & prompted....77

Table 13 HCP type and use of the CDA guidelines when unprompted & prompted......

Table 14 Health care provider and patient physical agtivésponse consistency....80



List of Figures

,,,,,,

Figure 1: The chronic care model ééégoéeeecece

Figure2: The7/A6s mo d el for interdisciplinadBy shar

Figure 3: Patient report of physical activitysuppp f r om t hree HCP type:

A

Figure 4: Respondéns 6 r eports of the use of pRBRysical



10

Chapter 1: Introduction

Type 2 diabetes mellitus is a chronic disease which affects nearly 246 million people
around the world (Wild et al., 2004Y.he prevalences expected to double lilge year
2050 (Narayan et al., 2006) given the aging population and the increased adoption of
unhealthy lifestyle choices, specifically with regard et dnd exercise. In Manitopa
approximately6.4% ofpeoplehave beenliagnosed with the disease, s&ting into a

total of approximately 6,608citizens(Manitoba Health andHealthy Living(MHHL),

2008. Type 2 diabetess increasing in every age group and is nowaa@pt in children
and young adults, ultimately impacting the overall health statusrargtions in the

years to com@MHHL, 2008. Thelargenumber of caseism Manitobaby 2016is

projected to result iprovincialhealth @are ystemcosts 0f$295,30,000 Ohinmaa et al.,

2004) andsubstantiapremature mortalityWei et al., 200Q)

Physicaactivity is an effective method to both prevéyye 2 diabetes those at
greatest riskknowler et al., 2002; Pan et al., 199uomilento et al., 2001&and manage
the disease for those already diagnosed (Boule et al., 2B@¢%¥ical activityreduce
glycosolated hemoglobirHpAlc) levels, increaseinsulin sensitivity, improvebody
composition and improwdipid profiles (Gordon et al., 2009 The changes in HbAlc,
insulin sensitivity and lipid profilesanoccur independent of changes in boalys,
suggestinghe biologicalmechanismshat take placeuring physical activityare

uniqudy impacting healtlstatugBoule et al., 2001)

There is a substantial amount of literature documenting the efficacy of physical activity

interventions t@revent ® managdype 2 diabetesThis evidence suggests thutysical
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activity shouldbe considered responsibility of thénealth care system orderfulfill the
mandate of providingomplete caréo a diagnosed patierdr to one who is at risk
However, nanybarriers(including lack of time, lack of education and trainiagd

safety concerng)ften arise for health care professionals and the support is not always
deliveredmost effectivelyin practice(Buchholz and Purath, 200@ouglas et al., 2006;
Gornallet al., 2008; Harris et al., 2004; McKennak, 1998; Parker et al., 2010

Schmid et al., 2009

The Canadiaiabetes Association (CDA) hascognized the role of physical activity

the health care systeamd has recommended aerobic and resistarareis& as part of

their 2008 Clinical Practice Guidelinés health care professional3he guidelines are
intendedto be used as recommendations for practice based on the best knowledge to date
in the field. Ca n a (CRAGSis aBdrecanimenaldd foAct i vi t vy
utilization in the health carg/stemas it is a quick, understandable resource that people

with type 2 diabetesaneasilyrefer to.

Sixty-nine percenbf people withtype 2 diabetedo not follow any exercise guidelines
andare congiered not active enough to achieve health benefits (Nelson et al., 2002).
While most know they should get more activity, very few actually change behaviour and
engage in physical activity aftdragnosis (Searle arReady, 1991). Thus, it seems there
is a huge gap between what people know about physical activity and the litdsiides

that they make (Searle aReady, 1991)Becoming regularly physically active a

major change in behaviour and requires rdeltel support in order to sustain letgm

change.
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At the moment there is no evidertcedeterminghe extent to whiclphysical activity

support is delivered in the health care settmiylanitobg specifically within tearrbased

clinics designed to treat people wittpe 2 diabetesNo publishedstudies have

examined the types of support the health care system provides to assist people in
becoming more physically active. Without support for people to become physically

active it is less likelythat the behaviour change will ocamd be sustaed. Thus, dr

the health car system to be effective in managiype 2 diabetethrough lifestyle

change it is essential there is support available to achieve the desired outcome. Given the
evidencebased recommendations of the CDA, it is importamtetermine whether or not

thehealth care system Manitobais following these guidelinei practice

Statement of Purpose

Theprimary purpose of this studyts determine the amount of physical activity support
currently delivered to people witlype 2 diabetes by health care providers in Winnipeg,

Manitoba.

The specific objectives are as follows:

1) To identify differences inhe amount and type physical activitysuppors
provided byphysicians, nurses amdherhealth care providsto patients with
type 2 diabetes

2) To determine the proportion bealth care providerwho are able to identify and
describe the CDA physical activity guidelines and CPAG when prompted and

unprompted
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3) To determine whethenealth care providsiuse theCDA physical activity
guidelines

4) To determinewhetherhealth care provideeport of the amount and type of
physical activity suppomrovidedis the same as patient report of the amount and

type ofhealth care providgshysical activity suppomeceived

Hypotheses
1) Because @alth care providers do not haaxtensive, formatraining in physical

activity counselingtiere will be no difference in tremount and typefghysical
activity supports reported between physicians, nurses andheathién care

provides

2) The CDA guidelnes and CPAG®Vill be identifiedand describetly health care

providers and patientaore ofterwhen prompted vs. unprompted

3) Based on previous literature indicating the small percentage of health care
providers correctly using guidelinesjey 60% ofhealthcare provideswill not

usethe CDAphysical activityguidelines

4) Health care providewill over-reportor patients will undereportthe amount
and type of physical activity suppoktdien compared tpatient report of the

amount and type dfealth care mviderphysical activity supports

Study Delimitations
1. This studywasconducted in clinicaimed ateliveringdiabetes education. Thus,

people receiving treatment in other settings may not have a similar experience.

2. The studywasdone in the fall of 200&h Winnipeg,a midsized Canadian city.
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Assumptions
1. The health care providers in each category (physician, nurse, withéR

representative of thearticular profession.
2. The patierts will be representative of diagnogeatients withype 2 diabetes.

3. The questionnaires will accuratelgsesphysical activity support in diabetes

education clinics.
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Definitions
Aerobic ercise Any activity that uses large muscle groups, can be maintained

continuouslyand is rhythmic in nature (American College of Bpd/edicine (ACSM)

2006).

Allied health care mvider. personnel who have specific connections with the art and

science of health care and are recognized as members of the health team in the national
health system (Worléiealth Organization (WHO), 2006

Blood ducose: the amount of glucose in the blood (CDA, 2Q05)

Body composition:the percentage of body weight that is composed of lean tissue and

adipose tissue (Sherwood, 2007).

Chronic diseasea non-communicable disease that is has a gradual amskis of long

duration(CDA, 2005).

Direct ast: the total cost of medical expendituressociated with treating people with

Type 2 diabeted)all et al, 2008)

Exercisea type of physical activity which is planned, structured and repetitive bodily
movement done to improve or maintain one or more components of physical fithess

(ACSM, 2006).

Glycemic ontrol: the ability of a person with Type 2 diabetes to control his/her blood

sugar (DaviandGreen 2007).

Glycosylated Bmoglobin (HbA1c):a measurefdhe blood glucose levels over the past

120 days (CDA, 2005).
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Health care mvider:all people engaged in actions whose primary intent is to enhance

health(WHO, 2006).

High-density lipoproteircholestero[HDL-C): a lipoprotein which contains the most

protein and the least cholesterol and serves to remove cholesterol from the cells and

transporting it to the liver for partial elimination from the body (Sherwood, 2007).

Indirect @st: The total costs associated with Type 2 diabetes resulting from lost

productivity Dall et al, 2008).

Low-density lipoproteircholesterolLDL -C): a lipoprotein which contains the less
protein and more cholesterol and transports cholesterol to the cells for disposal

(Sherwood, 2007).

Macrovascular complicationa diseasefahe large blood vessels which can occur when

a person has had diabetes for a long time (CDA, 2005).

Microvascular complicationadisease of the small blood vessels that can occur when a

person has had diabetes for a long time (CDA, 2005).

Physical ativity: any bodily movement that is produced by the contraction of skeletal

muscle and that substantially increase energy expenditure (ACSM, 2006).

Physical activity support#iny information,discussion or assessment deliveieed

patients by their healtrace providemwhich promotes, facilitates or enablasincreasen

daily physical activity level.

Primary @re: the element within primary health care which focuses on health care

services, including health promotion, illness and injury prevention, andialgnosis and
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treatment of illness and injury (Health Canada, available frttpy// www.he

sc.gc.ca/hesss/prim/abouaproposeng.php.

Primary health careain approach to health and a spectrum of services beyond the

traditional health care system. tiiciudes all services that play a part in health, such as
income, housing, education, and environn{etgalth Canada, available from

http://lwww.hesc.gc.ca/hesss/prim/abouaproposeng.php.

Resistancexercise exercise performed against an externaldamcload(ACSM, 2008)
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Chapter 2: Literature Review

This literature review will begin witha brief overview ofresearch pertaining tthe
prevention and management gpé 2 diabeteshrough acute and chronic exercises
well as a description of th009 guidelines for physical activity in Canada’he main
focus will be on the currerdtatus ofphysical advity delivery in the Canadian health

care system.

Type 2Diabetes Mellitus

Definition
Type 2diabetesmellitusis a metabolic disordethat ischa@acterized by the presence of

hyperglycemia due teitherdefective insulin secretion, defective insulin actionhath
(Canadian Diabetes Associatidd¥A), 2008). The severity of the disease can range
from predominantlyinsulin resistance at the targl (relative insulin deficiency) to
predominantlympaired insulin secretiowith insulin resistancas well(CDA, 2008).
Type 2 diabetediffers fromType 1 diabetes that it does not occur as a result of
autoimmune beta cell destruction in the paasrand ketoacidosseldomoccurs Dall et
al., 2008). Type 2 diabetes the most common typaffectingapproximately 9895% of
peoplewith the diseaséDall et al, 2008)

Diagnosis

A clinical diagnosis otliabetes mellitusan be determined in onetbfee waysa)
fastingblood ducose (FE5) level of greater than or equal to 7.0 hlvb) casualblood
glucose (CE5) level of greater than or equal to 11.0 #hMvith symptoms of diabetew
) 2 hour oral glucoseoterance ¢st (GGTT) of greater thaor equal to 110 mM/L

(Table 1). The 2 hour OGTT is the best predictor of glucose control (Avignon,
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Radauceanu & Monnier, 1997) but is less avail&dneitilization in clinical practicéhan

the FBS. Thus the given bloodjlucose concentrations of the FBGI&DBG have been

setto correlate mdsclosely with the 2 hour OGTTDiagnosis must be confirmed with a

second test onsubsequentay if first test results are significa2dll et al, 2008).

Table 1: Clinical Diagnosis ofDiabetes Mellitus

FBG (mmol/L) CBG (mmol/L) 2 hr OGTT
(mmol/L)
Healthy 4.06.0 <11.0 5.08.0
Type 2 Diabetes >7.0 >11.0 >11.0

Prevalence

Type 2 diabetes reaching epidemiproportions in both developed and developing

countries around the worléhernational Diabetes FederatiibF), 2008).

Approximately 246 million peopleorldwide currently have the diseaaed this number

is expected to rise 866 million in 2030 (Wild et al., 2004 By 2050, the prevalends

predicted to doubla a span of less than 50 years (Narayaal.e2006).In Canada

alone,approximately 2 nflion people have diabetes anthny moreemaincurrently

undiagrosed (Public Health Agency of Canada (PHAC), 200Bhis numberepresents

about 5.5% of the Canadiaopulation making type 2 diabetame d the fastest

growing chronic diseas&s CanadaKlealth Canada, 2006

Several factors contribute to the rapid increase in prevalengpe® diabetesFirst,

declining fertility rates and increasing longevitgve resulted in demographic shift

towardsa greateproportion of the populationver theageof 65 (Division of Aging and

Seniors 2002). The prevalence di/pe 2 diabetes remarkably increased with@ague
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to decreased insulin functipthus the expected increase in prevalence is gréatebe
65+ age categorfNarayan et al., 2006)Secondan inactive lifestylanda high caloric
diet filled with refined sugar and faave contributed to the increasebmthtype 2
diabetesand obesity (a majorgk factor fortype 2 diabetgs Thechange in
environment, specificallyncreased urbanization atethnological advancements, has
contributed to an increased sedentary lifestiylong people worldwide pgroximately
52% of Canadian adults are not active enough to achieve health beGafigslian
Fitness and Lifestyle Research Institu@-[RI), 2008. Insufficient physicahctivity

i ncr eases 0n etgps?2 dabeekowéverthewgighttgainresugiing from
prolongednactivity is moredetrimentalHwang et al., 2007)Being overweight will

i ncr e &siskoftype 2 diabeteby 10f ol d, whil e being obese v
risk by40-fold to 6Gfold, whencompared to individuals with an optimal body mass
index (BMI) (Hwang et al., 2007)Furthermore, it has been reportedt fa every 5 kg
of weight gained by person of healthy body mass, there is a 4.5% increased risk of
gettingtype 2 diabete@~ord et al., 1997)This risk is further increasefithe individual
also has other risk factofar the diseaséeg.family history, elevated lipid level{Health

Canada2006.

Complications
People withtype 2 diabeteare at risk for both microvascular complications and

macrovascular complications as a result of elevated blood glucose concentrations
(Morello, 2007; SheetandKing, 2002). Microvascular complications frorwhronic
hyperglycemiaare a result ofascular damage and vascular leakabeh affects many

tissues of the body, specifically the eyes (retinopathy), the nervous gysterapathy,
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andthe kidneys riephrgathy) (Sheetzand King 2002) Macrovasalar complications

lead to more serious IHtreatening conditions including heart disease and stroke
(LeRoith andRayfield, 2007)While much of the pathophysiology is beyond the scope of
this literature review hte central issues surrounding these particular conditions are

discussed below.

Retinopathy
Diabetic retinopathy is the leading cause of blindness in Canada and other developed

countries CDA, 2005. Nearly 2 million people in Canada are estimated to baxee

form of diabetic retinopathyGQDA, 2005 and this number is expected to triple from
20052050, putting a huge demand on health care services (Saaddine et al.,|2088).
been suggested théd.3% of patients witkype 2 diabetebave diabetic retiopathy,

8.2% of which is considered visighreatening (Eye Diseases Prevalence Research
Group, 2004).Diabetic retinopathpccurs through complex physiologigabcesses
involving alteredblood flow to the retina Over time the physiological change# casult

in retinal hemorrhage or retinal detachment, ultimately leading to blindness (8héetz
King, 2002). Several studies have found that improving glycemic control can drastically
reduce oneds chance of devel ettitietralg 20685),d b et i c
years (\Aag, 2006) and 10 years (UK Prospective Diabetes Study Research Group
(UKPDSRG) 1998). The risk muction ranged from 25% (UKPDSR®G998) to 58%

(Vaag, 2006).Additionally, the patients who do develop diabetic retinopatiey

typically those with poorer glycemic control (Henricsson et al., 2003).
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Neuropathy
Diabetic neuropathy ithe second multfaceted complication by which hyperglycemia
affects the regular fictioning of neurons (Sullivan arteldman, 2005). It affectsl
neurons in the peripheral nervous system, including autonomic, sensory and motor
neurongDuby et al, 2004). Erery nerve fibre in the body is at risk for damageugh
the loss of sensation is most common (ShaetzKing 2002). Glucose enters mer
cells via a concentration gradient, making it particularly sensitive to acutdesrdcac
hyperglycemia (Sullivan angeldman, 2005) Hyperglycemia will impair blood flow to
the peripheryand damag#he peripheral nervous systenthe microvasculaturevhich
depend®n neural regulatiowill be negativelyaffected, further reducing the already
minimized blood flow (Dubyet al, 2004). Even slight nerve damage will impair
sensation over time, so much that the patient may not feel injury to the dissabfpténe
body(Sheetzand King 2002). Therefore, when there external damage to the periphery
(specifically the foot) healing will be impaired dodprolonged with the decreased blood
flow (Sheetzand King 2002). This vicious circle will repeat i&df until glycemic control
is achieved (Dubwet al, 2004). Thus, wh glycemic control, risk for diabetic neuropathy
can be reduced (Vaag, 2006; DCCT, 1993) or managed (Etddy 2004; DCCT, 1993)

effectively.

Nephropathy
Diabetic nephropathy is thedding cause of kidney failurArperican Diabetes

Association (ADA), 2009 It occurs from changes in glomerular filtration rate
(hyperfiltration) as evidenced by microalbuminuria (Sheeid King 2002). When
hyperglycemigersists proteinuria (via daeased glomerular filtration) will result,

ultimately leading to endtage renal failuréSheetzand King 2002). Improved
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glycemic contr ol h a srislbfa demeloping neprdopdthy byr e d u c e
anywhere from 21% (ADVANCE, 2008) td % (Vaag, BP06). It canalsoslow
microalbuminuria (Levin et al., 2000) atftbs carr e d u ¢c e 0 ndewvelgpingrenalk f or

failure (UKPDSRG 1998)

Cardiovascular Disease
Macrovascular complications suchasdiovascular diseag€VD) and stroke account

for up to80% of deaths for people withipe 2 diabetesnaking it the most common
cause of death amongst this populatidBA, 2009. Adults withtype 2 diabetebave
CVD and strokeelated death rates which are two to foores higher than adults
withouttype 2diabeteADA, 2009). In fact, for people witlype 2 diabeteghe risk of
having a myocardial infarction (MI) is the same as a person witlipet2 diabeteg/ho
has previously had an MI (Haffner et al., 1998) study by Haffner and colleagues
(1998)found that the incidence of Mis for people withtyge 2 diabeteand no
previous Ml was 3.5%, while the incidence of Ml for people with no previous Ml but had
type 2 diabetewas 20.2%. Being obese further exaggerates a patientypwé!?
diabeteé ssk foriCVD up to 80% for women and 90% for men (Eb=l, 2008) Two
studies have found no reduction in macrovascular complications with glycenirol
(ADVANCE Collaborative Group (ACG2008; UKPDSRG1998),but nonetheleskave
shown thatight bload pressure control among patients withe 2 diabetesan
significantly reduce the risk for CVD and streledateddeaths (A£G, 2008; UKPDSRG

1998).
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Economic Burden
The ADA reported spending an estimated $174 billioriype 2 diabetesare in 2007n
the USA alone, making up 200f its total health care cogi3all et al., 2008) Canada
and Europe have reported similar proportions of their total health care costs amounting to
$15.6 billion(CDA, 2005 andu29 billion (8 countries(Jonsson, 2002) resgievely.
These estimates are based on a one year analygged diabetesosts, yet many
individualswith type 2 diabetebve for many yearsifter diagnosigLeal et al., 2008).
Theaverage 1§/ear cost of treating one person wiype 2 diabetewasreported to be
$38,006 (Johnson, Poher and Majum@®06).To put this number in perspectiviget
health care costs are 2.3 times higher persorfor people withtype 2 diabetethan for
those withoutype 2 diabete@Dall et al, 2008). The total cst oftype 2 diabetesan be

broken down into two sections: direct costs and indirect costs.

Direct Costs
Direct costs make up the majority of health care system costdypen? diabetesThey

consist of medical costs such as hospital care visits, pagffice visits, emergency
room visits, nursing home facility stays, home health visits, otbatthcare provider
visits and prescriptionirug and medical supply use (Dall et 2008). Rople withtype

2 diabetesise more of thesserviceghan thee withouttype 2 diabetesvhether or not
they experience dmetesrelated complications (Dall et aR008). Drug therapy
(Morsanutto et al., 2006) and hospitalizations (Jonsson, 2002) have been cited as the

greatest percentage use of direct medicakdostype 2 diabetes

The presence dfpe 2 diabetesomplications and canorbidities is a major factor that

increases the direct health care costs per patient (Jonsson, 2002). Patients with two or
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more complications use substantially more resourcésraimey than patients with 0 or 1
complication (Morsanutto et al., 2006). For example, a Ikigcrease irBMI,

treatment with oral antidiabetic or antihypertensive agents, diabetic kidney disease,
cerebrovascular disease and peripheral vascular diseah increase health care cost per
patient by 1680% (Brandle et al., 2003An estimated $123,310 of type 2 diabetes costs

were directly attributed to physical i nact

Indirect Costs
Indirect costs are dieled ascosts that occur as a resultl@$t productivity fromtype 2

diabetegDall et al, 2008). They affect the Gross Domestic Product of the country and
impair the ability of the idividual to do volunteer work angrovide in his/her household
(Dall et al, 2008). People wittype 2 diabetebave greater (1.8 times) heaftdated

days absent from work, reduced on the job performance (14 more days of lost
productivity), reduced participation in the labour force, reduced earning capacity from
permanendisability and lost productivity from premature mottathan people without
type 2 diabete@all et al, 2008). Specifically in Manitobapeople with Type 2 diabetes
who have associated complications were twice as likely to not be in the laboyafutce

received 58% more social support than-dabetic individuals (Kraut et al., 2001).

Several studies have shown that lifestyle intervention can reduce the direct and indirect
costs oftype 2 diabetesWolf and colleagues (2007) foundatHifestylecounseling

savedup t0$8,046 per person per year, while Herman and colleagues (2005) found
lifestyle modification was more cesffective than either metformin or gkebo

treatments. With exercise alone, the cost of medications can decrease anywere fro

$196 to $579 per year, depending on the intensity and duration of exercise (Di Loreto et
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al., 2005). Furthermore,he probability of lost workdays and disability days are
decreased by 64.3% and 87.2% respectiwgly improvedphysical activity and nution
(Wolf et al., 2009). Major diabetes complications cost more than early stage
complications and thus it is best to implement lifestyle changes as early as possible

( 06 B etale2003).

A 2008studyby Plotnikoffassessed the relationship betwhkealthrelated behaviours

and healtkcare utilization in patients wittype 2 diabetesThe authors found that

physical activity level was negatively associated with health care utilization; those who
did not meet the physical activity guidelines hacatgeuse of health care resources and

accumilated higher healticare costs.

Exercise and Type 2 diabetes

Prevention
Threeinfluential randomized controlled trialRCTs)have demonstrated the significance

of a lifestyle intervention (physical activipnddiet) on the incidence aype 2 diabetes
in groups of individuals with impaired glucose tolera(iGT) (Table 2). These studies
were the first to demonstrate the effectiveness of physical activity in preveyag
diabeteaisinga welldesignedRCT with a large sample sizél'he Diabetes Prevention
Program wasonducted over approximately 3 yeasd determined thae incidence of
type 2 diabetewas reducethy 58%with lifestyle modificationwhile the incidence of
type 2 diabetem the metformm group waseduced bynly 31%(both compared to
controls)(Knowler et al., 2002). The Finnish Diabetes Prevention Study found very
similar results as there was a 58% reduced risk of develoged diabeteat the end of

the intervention (Tuomilenta @l., 2001). More importantly, at followp 7 years later
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there was still a 43% reduction in relative risk among those in the intervention group
suggesting that the benefits of improved lifestyle are still seen after discontinuing the

program interventin (Lindstrom et al., 2006). The only large RCT to individually
examine the effect of exercise only, di et
and diabetes studyo6 c @Pardetat,t199d). Thig udy f@undy e ar s
a reduction irthe incidence ofype 2 diabeteafter the 6 years was 47% in the exercise

only group, 33% in the diet only group and 38% in the exercise + diet group (Pan et al.,

1997). Thisstudy exemplifies thamportance of a physical activity intervention for

redudng type 2 diabetessk.

A 2007 metaanalysis supported the findings of these RCTs, as the authors concluded
there was a 30% reduced riskigbe 2 diabetefor people who engaged in moderate
intensity activity, as compared to sedentawynterparts. fAese result®ccurredpartially

independent of body weight (Jeon et al., 2007).

Table 2: RCTs demonstrating the reduced incidence diype 2 diabeteswith lifestyle

change
Source Intervention Findings
Knowler et al., 2002 Lifestyle vs. metformin vs. | 58% reduced risk diype 2
control diabetes
Tuomilento et al., 2001 Lifestyle vs. control 58% reduced rishf type 2
diabetes
Pan et al., 1997 Diet vs. exercise vs. diet +| 38% reduced risk in diet +
exercise exercise
47% reduced risk in
exercise only group
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Management
For individuals who already hawvgpe 2 diabetegegular physical activity isqually
important. Rsearch hasonsistentlyshown that improvements in health can be acquired
in as little as four week@shii et al., 1998 Tokmakidis et al., 2004anda new study has
revealed that improvements can occur within ysdaf vigorous exercise (Kirwiat al.,
2009) While the biological mechanismsderlying the outward changes in health status
are still largely unknown, the impaat chronicaerobic ad resistance exercisa
glycemic controllipid profiles, insulin sensitivity and body composition suggest that
exercise should be part of the treatment for peopletyth 2 diabete@oule et al.,

2001)

Biological MechanismdJnderlying Changes in Hedh Status
The mechanisms underlying the effectiveness of exercise in the treatment and

management dipe 2 diabetearenumerous and complexAn extensive review by
Tresierras and Balady (2009) ider#the majorbiologicalprocesses which contribute
to the improvements health status, thugh tre reviewers acknowleddgkatthe
mechanisms are still not fully understoodVith aerobic exercise increases in capillary
density, GLUF4 content, protein kinase B content and glycogen synthase activity are
increased and there is a shift from lowidativemuscle fibres to more oxidativeuscle
fibresand an increase in oxidative and rmtdative enzymes (Tresierras and Balady,
2009). With resistance training, similar findingsve been reporteslith regard to
GLUT-4 content Dela et al., 1994Holten et al., 2004; Tabata et al., 1999), protein
kinase B content (Holten et al., 2004), glycogen synthase activity (Hziledn 2004)

though this type of exercise has been studied less extensively
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Increased calbary density and oxidative enzymes, and the shifting of less oxidative
fibres to more oxidative fibresnhance the metabolism of lipids in the baegygreater fat
oxidation will occur (Tresierras and Balady, 2009). Oxidative fibres are also more
insulin sensitive and thus whole body insulin sensitivity is increased (Tresierras and
Balady, 2009)Glycogen synthase and protein kinaseeBulate muscle glycogen storage
(Henrikeen andDokken, 2006). Glycogen synthase is an enzyme which helps in the
formation of glucose to be stored in skeletal muscle, and protein kinase B is part of the
signaling pathway regulatinglycogen synthase (Henriksen ddokken, 2006).Thus,
increasing either of these enzymes will gase glucose uptake (Henriksen &aikken,

2006).

GLUT-4 is one of several types of glucose transporters in the human body, mainly
dispersed within skeletal musclEollowing an acute bout of exercisal.UT-4
translocates to the cell surface to take up glucose from the thiandyhinsulin-
dependenand insulinindependenpathways (Colberg, 2006ienriksen, 2002; Sigal et
al., 2004. These two mechanisms of uptake are not the sameaartcur
independently of one anoth@enriksen, 2002) The exact mechanism of the insulin
dependent pathway ot fully understood, howevergauses the tissues to becomere
sensitive to insulin action following exercise. Instilidependent improvements occur as
a result of contracting skeletal muscle, which mediates Gati&nslocation (Henriksen,
2002). Because the main issue witype 2 diabetews the inefficient response to insulin,
exercise provides an attractive alternative to translocate GLtdTthe cell surface and

thus facilitate glicose uptake (Henriksen, 2002). This remains effective eveniabetid



30

state becausBLUT-4 content is similar in people of the same activity level with and

withouttype 2 diabetef_und et al., 1993).

It has not been conclusively determined how longnkelin-dependent and insulin
independeneffects last once exase is stoppedjauza et al., 2006; Gordon et al.,
2009. Plasma lyicose concentration is improved up to 24 hours after exercise
(Fenicchia etla 2004; MacDonald et al., 20p6ut not at 6672 hours poséexercise
(Fenicchia et al., 2004). This suggestat exercise should bedertaken on a regular

basisto acquire the health benef{{Sordon et al., 2009).

Clinical Changes in HealthStatus

Glycemic Control
Glycemic control is an indicator of how well an individual can manage his/her blood

glucose ovetime (Davisand Green2007) It isideally measured by determining
glycosolated hemoglobin (HbAles HbAlc remains in the blodor 8-12 weeks (Davis
and Green2007) but a FB@est or an OGTTestcan serve as a surrogate measure of
HbAlc. Most studes (Arora et al., 2009; Bastiaens et al., 2008staneda et al., 2002;
Cauza et al., 200%;hristos et al., 2009; Di Loreto et al., 20@ynstan et al., 2002;
GoldhabeiFiebert et al., 20034ansen et al., 200#onkola et al., 198, Lambers et al.,
2008; Maiorana et al., 2002; Sigal et al., 2007; Tokmakidis et al., 2@@dugh not all
(Ishii et al., 1998; Cuff et al., 2003; Baynard et al., 200&ncea et al., 200%have
shown a decrease in HbAlc levels with exercise. A {ae#dysis supports the foer

findings as HbAlc levels were reduced in exercise vs. controls (Boule et al., 2001).

Aerobic exerciséas typically been advocated as pineferred type oéxercise for people

with type 2 diabetesandhas been shown to decrease HbAlelew the execising
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groupbyl.45 +£ 0.9 over 8 weeks (Arora et al., 2009) ah@ +£ 2.3%over 3 months
while HbAlc levels othe control grap remained relatively constai@oldhabeiFiebert
et al., 2003) The more MET hours of physical activity per week that emgages in, the
greater the improvement in HbAlc level (Di Loreto et al., 208Bhilarly, aerobic
training has shown decreased FBG levels over a similar time period (Vancea et al., 2009)
It is important to note that matched for energy cost;heederde intensity exercise can
be as effective as moderdtggh intensity exercise in lowering HbAlc (Hansen et al.,
2009).However, because aerobic exercise must be sust@naderiod of timeit can

be difficult to toleratefor people withtype 2 diabetes/ho have beempreviously
sedentaryCasteneda et al., 200&ills et al., 2009. Thus, researchers have begun to
focus on resistance exercise as either an alternative to aerobic exetaibe ased in
combination with aerobic exercise achieve furtemefits. As described abovkete are
different physiological adaptations with aerobic and resistance exercise and a
combination of the two may result in the benefits of bétiti{ et al., 2009Maiorana et

al., 2002).

Resistance exercise hasenshown to decreaeHbALc levels in a number of different
populations Castaneda et al., 2002auza et al2005;Dunstan et al., 2002onkola et

al., 1997, making it very generalizable &l individualswith type 2 diabetes
Furthermore, the reductionsiHbAlc levels with resistance exercise haceurred
independent of age, sex, baseline HbAlc levels, waist circumference (Dunstan et al.,
2002), duration of diabetes, changes in medicatiGasteéneda et al., 2002; Dunstan et
al., 20032, insulin use or adtdbnal spontaneous activity (Casteneda et al., 2@@iRuit

resistance exercise alone has shown a reduction in HbAlc levels of 0.5% compared to
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controls(Honkola et al., 1997). A.5% reduction in HbA1c level should not beaeged
for its possiblesignificance. A 1% reduction in HbAlc levels has been shown to reduce
the risk of microvascular complications and myocardial infarction by 37% and 14%

respectively (Stratton et al., 2000).

A combination of aerobic and resistance exercise is currently viagvette most

effective way to reduce HbAlc leveHi(ls et al., 2009Sigal et al., 2007)After 4

weeks of resistance and aerobic exercise HbAlc level was redutrednby.7 +£1.7

(baseline) to 7.1 +1.3in women withtype 2 diabeteand this valuavas reduced further

to 6.9 +£1.0after 4 months (Tokmakidis et al., 2004). These values are very similar to
the absolute decrease in HbAlc exhibited by Mairoana and colleagues (2002) (8.5 +/
0.4A 7.9 +£ 0.3) and Sigal and colleagues (2007) (decrea®eb8jover similar periods

of time. Recent studies by Christos et al., (2009), Glans et al., (2009), and Lambers et al.,
2008 also supported the effectiveness of combination traiAi@§O1l metaanalysis

indicated that there was a 0.66 reduction in HbA&lelswith exercisecompared to

controls, enough teignificantlyreduce complications ¢fpe 2 diabete@oule et al.,

2001). The mogtronouncediecrease in HbAlc levels is found in individuals with the
highest baseline HbAlc leveSigal et al., 200)7 In this population,erobic or

resistance training alone may be enough to elicistmebenefitsas those seehrough
combination trainingn patients with lower baseline HbAlc levé&igal et al., 2007).
Paradoxicallyas baseline HbAlc levelecdrease, greater stimulation is needed to further
reduce glycolated hemoglobin and thus a combination of aerobic and resistance exercise

may be necessary (Sigal et al., 200d%ing FBG as an indicataf glycemic contral
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Maiorana and colleagues (2002uhd a decrease fro&®2.0 +/ 0.5 t09.8 ++ 0.5mM/L

using aerobic and resistance exercise.

Combined aerobic and resistance training impraygsemic control in individuals with
type 2 diabetesven if they have been taking insulin for extended penbdme De
Feyter et al., 2007)Such research is promising as it shakes benefits of exercise can
be achieve by those with varying severitie$ type 2 diabetesWhen aerobic and
resistance training is discontinued however, HbAlc levels begiretbaisk to baseline
and potentially even highesuggesting that regular activity is needed to maintain the

significant health benefits (Cauza et al., 2006; Maiorana et al., 2002).

Only 4 studies have found insignificant changes in HbAlc levels. Two ied@erobic
exercise only (Baynard et al., 2005; Vancea et al., 2009), one involved resistance exercise
only (Ishii et al., 1998) and one combined aerobic and resistance exercise (Cuff et al.,
2003). Some of the explanations for these insignificant firsdimgjuded a)nsufficient
duration(Vancea et al., 2009) bw intensityc) insufficient energy expenditure d)
participantsalready had good glycemic control and d) measuremegiyoémic control

(OGTT)taken too long after the exercisession(Baynardet al., 2005).

Insulin Snsitivity
While not all studies have found improved HbA1c levels with exercise, nearly all have

found shorterm improvements in blood glucose concentration. Resistance exercise
improves insulin sensitivity by 46.3% (Ibanez et 2005) and 48% (Ishii et al., 1998).

This can be inferred from a decrease in blood glucose with no change in insulin secretion
(Dunstan et al., 1998; Fenicchia et al., 2004). Most of the studies were relatively short in

duration (approximatelg-6 weels), indicating that improvements can be seen quite
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quickly (Fenicchia et al., 2004). Aerobic and resistance exercise also reduce insulin
sensitivity more than aerobic exercise alone (Cuff et al., 2003). A 38% improvement is
seen after 16 weeks withoutyachanges in BMI (Tokmakidis et al., 2004). These
dramaticimprovements in blood glucose independent of changes in body weight
exemplify the influence of exercise alof@nly one study found no difference in insulin
sensitivity in the resistance trainintup weight loss group compared to the group

characterized by weight loss alone (Dunstan et al., 2002).

Lipid Profiles
Improvements in lipid profiles enhaadhe overall health status of people witpe 2

diabetes The typical lipids measured in exegeiintervention studies are total
cholesterol, lowdensity lipoproteircholesterol (LDLC), high-density lipoprotein
cholesterol (HDEC) and triglycerides Total cholesterol is a combination of LEL,
HDL-C ard very low density lipoproteieholesterol (VIDL-C). Research has foutiht
total cholesterol can be reducedI#6 (Honkola et al., 1997) to approximat&h2o
(Cauza et al., 2006) with resistance training and comtaresbic and resistant®ining
respectivelyin populations witltype 2 diabetesEquallyimportant, this reduction
occurredn comparisa to the control group which experienaedincrease in total
cholesterol over the study period (Cauza et al., 2006Us, exercise not only serves to

reduce total cholesterol but it prevents @nfrincreasing further above baseline as well

LDL-C serves to transport cholesterol from thelito the peripheral tissues ahén
depositghe cholesterol at these si{@&herwood, 2007)Alternatively, HDL-C transports

cholesterol from the peripheragsues to the liver to be metabolized, reducing buildup in

the arteriegSherwood, 2007) For this reason it is known
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existence is encouraged in people wbe 2 diabetesBoth of these cholesterols can be
altered wih exercise as previous studies have shown a decrease €1dD114%
(Honkola et al., 1997) and 16.7% (Cauza et al., 2006) and an increase i€ HDL

(Mathieu et al., 2008).

Triglycerides arehe major form of lipid in the bodyThey have been found to be

reduced by 24.6% throughout a resistance and aerobic training program (Cauza et al.,
2006) and by2% and 20%with resistance training alone (Honkola et al., 19%bra et

al., 2009. Much more research needs to be conducted on lipid profiles howetee, as
evidence is inconclusive. Several studies have found no change in lipid profiles despite
improvements in otheype 2 diabeteselated conditions (Dunstan et al., 200&iorana

et al., 2002Sigal etal., 2007. This could potentially be a result@igreater amount of

fat loss needed before lipid profiles are improved (Dunstan et al., 2002).

Body Composition
Changes in body composition frequently occur with increased physical activity. These

include a decrease in fat mass, an increase in muscéeamd®n increase in strength.
Improvements in body composition can improve insulin sensitivity and reduce the risk of

developing other chronic diseases.

A decrease in fat mass can occur when one begins to exercise on alragisléCuff et
al., 2003; banezet al., 2005Mathieu et al., 2008; Vancea et al., 2D0Studies ranging
from 10 weeks (Mdiieu et al., 2008) to 20 weeks (\ta@a et al., 2009) show decreased
body fat. Inte-abdominal adipose tissue, a strong indicator for insulin resistance,
deaeased in both older men (Ibanez et al., 2005) andrpesbpausal wome(Cuff et

al., 2003). A reductiom waist circumference was also evident (Mathieu et al., ;2008
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Payne et al., 2008 The variety opopulations studied for fat mass loss suggests tha
exercise can reduce fat massimost allgroups of peple. Furthermore, exercise has
been shown tprevent weight gain as evidenced from those in the control graops
had an increase in fat mass over tinfdis prevents h e i n dtype 4 dihletesfrom s

worsering with additional fat mass (hh&ola et al., 1997).

Whole body leamuscle mass increases watbrobic &ercise (Cuff et al., 2003),
resistance exercig®rooks et al., 2007; Dunstan et al., 2Pp6Rboth (Cuff et al., 20Q3
Maiorana et aJ 2002), though lean muscle massnis most prevalent when iiesance
exercise isntegrated into therogram(Cuff et al., 2003). Hypertrophig evidentafter
resistance training, and this has significant effects for peopieypie 2 diabete@rooks

et al., 2007).Skeletal muscle accounts for up to 40% of body weight and is the main site
of glucose uptake (Cauza et al., 2005; Henriksen, 2002). If, through exercise, muscle
mass is increasethere will subsequélly be an increase iglucose disposdCauza et

al., 2005). Thisn turn, will remove glucose fra the blood, decreasing HbAlc levels
over time(Cauza et al., 2005). The pronounced association between muscle cross
sectional area and glycemic control further supports the importance tdmesigxercise

for type 2 diabete@Cauza et al., 2005; Culff et al., 2003).

Improvements in muscle strength may or may not be a result of muscle hypertrophy.
Initially, strength gains are neuromuscular in nature, as the individual becomes more
effective a recruiting muscle fiboresMcDonaugh & Davies, 1984 The strength gains,
which are seen in a relatively short period of time following regular resistance training,
can have important functional implications for older adults tipie 2 diabetesStrengh

gains of up to 31.4% (upper body) and 39.7% (lower body) have been found after several
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months of resistance exercise (Tokmakidis et al., 2004) with others showing slightly
lesser improvements over very similar periods of tibeReyter et al., 2007banezet

al., 2005;Tokmakidis et al., 2004 It is important to note that strength gains can be
maintained with a structured horbhased resistance training program following an initial

structured communitpased program (Dunstan et al., 2005).

Additional Benefits
There are additional benefits associated with regular exercise, inchedinced

mortality and reducednedication use. Higher mortality rates are found in mei type

2 diabetesvho have low fitness arare physically inactive (Wei et al., @0). Those

who are inactive awho have low fitness are 1.7 times and 2.1 timmespectivelymore
likely to die prematurelyof all causs than those who are active or wheve high fitness
(Wei et al., 2000). This is true even after adjusting for agselme CVD, fasting blood
glucose, high cholesterol, overweight, current smoking, high blood pressure, alcohol

consumption and parental history of CVD (Wei et al., 2000).

The need for diabetic medicationsalsoreduced with exercise (Brooks et al., 207

With improved glycemic control a decrease in medication use of 30% was detected in the
intervention group compared to controls (Brooks et al., 2007). This could be a result of
the program alone or a combination of the program and additional leiser@hiysical

activity associated with increased structured exercise (Brooks et al., 2007). Reduced
medication use has important implications for the both the individual and the health care
system The benefits of exercisa the management dfpe 2 diabtesare summarized in

Table 3.
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Table 3: Studies illustrating the effectiveness of physical activityfor type 2 diabetes

management
Source Intervention Findings
Boule et al., 2001 Aerobic & RT Decreased HbAlc

Brooks et al., 2007

RT vs. control

Increasednsulin sensitivity; improved
muscle quality

Castaneda et al., 200

RT vs. control

Decreased HbAlc; SBP; trunk fat mass
increased lean mass

Cauza et al., 2005

Aerobic vs. RT

Resistance: decreased HbAlc, LDL,
triglycerides; increased insulin sensitivit]
Aerobic: no change

Cuff et al., 2003

Aerobic vs. Aerobic
+ RT

Increased glucose disposal, insulin
sensitivity in both; more pronounced in
A+R group

Dunstan et al., 2002

RT + weight loss vs.
weight loss only

Decreased HbA1c both groups but mor
for R+WL; lean body mass increased R

Eriksson et al., 1997

RT vs. controls

Decreased HbAlc

Fenicchia et al., 2004

RT vs. controls

No change in FBG, OGTT

Honkola et al., 1997

RT vs. controls

Decreased HBA1c, LDL, total cholestert
triglycerides

Ibanez et al., @05

RT

Increased insulin sensitivity; decreased
abdominal fat

Ishii et al., 1998

RT vs. controls

Increased insulin sensitivity

Maiorana et al., 2002

Aerobic + RT vs.
controls

Decreased HbAlc, FBG; increased lear
body mass, strength

Sigal et al., 2004

Aerobic vs. RT vs.
both

Aerobic + RT most effective in decreasii
HbA1lc

Tokmakidis et al.,
2004

Aerobic + RT

Decreased HbAlc, FBG; Increased inst
sensitivity

Vancea et al., 2008

Aerobic vs. controls

No change in HbAlc

RT= resistance training

The Health Care Systemin Canada

The Health Care System and Chronic DisedSare

Chronic disease management is typicdynedunder the Chronic Caidodel (CCM)

(Figure 1), which the WRHA has recently adoptEais frameworkwas developed based
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on previous reseeh, suggestions from practice and recommendations from evaluations
of theexistinginterventionan the United Statesnd has since expandeddther
countries such as the United Kingdom, Australia, New Zealand and Cahlael&CM
was developed in ordéo reshape the dekry system to meet the needgafients with
chronic diseases (Wagnetral, 1998). Traditionally, primary care has focused on
providing services to people witlewate issues. fius it is a system built on short
appointments, diagnssand treatment of signs and symptoms, reliance on laboratory
investigations and prescriptions and paterné¢nted followup (Wagneeet al, 1998) and
does not support the needs of patients witlomicrdisease. fie goal of the CCM it
deliverchronic disease carer patients by implementing practice changes to: increase
provider expertise and skill, educate and support patients, utilizebtased and planned
care delivery and use registioased information system3he model is supported by six
pillars including a) Organization of Health Cabg;Delivery System Desigmr) Decision
Suppori d) Clinical Information Systeme) SelfManagement Supporandf) The

Community.
Figure 1: The Chronic Care Model

The Chronic Care Model
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Organization of Health Care
Chronic disease care must be a priority of the provider organization for successtul, long
term improvements. Without the support of the organization, and correspondingly its
purchasers and insurers, seiinagement support, delivery system design, decision
support and clinical information systems will not tlerivPurchasers and insurers must
support and encourage a quality approach to chronic disease care, in order to reduce
expense and promote sustainiépibf the mode(Bodenheimer et al., 2082Wagner et

al., 2008).

The majority of payment for Canadian physicians is based onfarfservice system, in

which the physician is paid based on the quantity of services he/she performs for patients.
The feefor-service system has been scrutinized in recent years however, as evidence
suggests that it promotes a focus on quantity over quality and decreases preventative care,
health promotion and collaboratiofhus there has been a shift to alternative

remuneation methods (physician salaries and blended models) in order to improve health
service delivery. Currently in Manitoba, salaries are offered to many rural physicians

while blended modelare offerednore frequently in urban clinics if any alternativ

model is used at all (Wranik aridurier-Copp 2009. ThePhysician Integrated Network
(PINN(described in the O&sato)ackneviedgesshg seedacadapte s i g n
the funding for chronic disease management and is attempts to implement additional

remuneration methas for physicians (Manitoba Health, 2009

Delivery System Design
One of the major changes implemented with the CCM is the restructuring o€gract

the health care setting teambased caran which the physician delegates theidss



41

treatment and utitesot her heal t h prfortredsmentimtheia | s exper |
respective areadlVhen subsequent visits are planned at the first session, health care
providers are able to ensure that folaps occur in an effective, appropriat@anner

(Bodenheimer et al., 20@2Wagner et al., 20@).

Recently, Manitoba Health has put forward a new approach called the Physician
Integrated Network in an attempt to improve the delivery of primary care to the citizens
of Manitoba. One of the kegéatures of the PIN is the integration of famysician

health care providers into primary care practice in order to increase the range of services
delivered to and provide a comprehensive care plan for patients, as well as to decrease
workloads and increagob satisfaction among health care providers. The
interdisciplinary teams will allow health care providers to provide a variety of services in
their area of expertise, but will also facilitate collaborative teamwork in order to increase
the quality of are for patients. The three demonstration sites employed at the beginning
of this project have recently finished the two project phases aadditional 65 primary

care physiciasare currently being recruited for further project expansion (Manitoba

Health, 2009).

Decision Support
It is essential that health careopidersand patientinteractionoccurs on a regular basis

ideally through simple remindenstegrated into daily practiceThe information
deliveredduringthe visit should incorporate evidesbased guidelinefr careand be
presented in such a way that the patient fully understands. This means that the physician
must remain up to date on the most current information in the field thtoadjtional

continuing medical educaticand newer radels ofhealth care provider education.
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Furthermorethe methods of interaction should not be limited to-ftaeface contacts but
instead should be avable through a telephone calA referral would not be necessary
as specialist expertise would Eadily available (Bodenheimer et al., 280®%/agner et

al., 200%).

Clinical Information Systems
The three main roles of Clinical Information Systeanes as follows: ajegistries for

improved patientare b)reminder system to assist primary care tetoisllow practice

guidelines and c) to provideedback to determintgow the patient is managing hisltoar

disease. Registries are a list of all patients with a chronic disease under the care of a
physician or an organization. Information from laborgttests and examinations are put

into the system throughout treatment. This allbwalth care providdp see the
patientsd progress and requests that remin
are notperformed at the scheduled time (Bodentex et al., 2002 Wagner et al.,

2001a).

SelfManagement Support
When a person is diagnosed with a chronic disease, it becomes of utmost importance that

the individual has the confidence and skills to manage the distatige pastireatments

focusedon increasing patient knowledge of the disease and the available treatments but
this did not transfer into a change of beh
teaching the appropriate management skills, health improvements are evidehedthhe

care provided s r o |-neanaigemens ig tb rovide support for the patient. This should
include an assessi Aamanagement shils,tsattiaghgbals $o inprover e n t

the disease, identifying potential barriers to-seffhagement, delaping strategies to
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overcome these barriers and providing tools to make thensglhgement possible (eg.

glucometers) (Bodenheimer et al., 280&/agner et al., 20G).

The @mmunity
It is essential that chronic care organizatiareslinkedwithresoure s i n t he pati e

communites Because the health care system operatpara®f the larger community,
programsand resourcelelp to support the ongoing care that is proditdg the health
care system Community resourcesre extremely useful in sitions where there are
limited resources irhe clinic itself By developingcommunitypartnershipsgurrent
gaps in the system can be filled at no additional expense to the sRstdemfieimer et

al., 2002, Wagner et al., 20G).

A recent review articl®y Coleman and colleagues summarizes the ability of health care
organizations to introduce the CCM in practice. They examine the impact of this system
redesign on clinical care and health outcomes in order to determine if this model is
realistic in pradgte. The authors determined that practices stredtaccording to the

CCM improvequality of care and patient outcomes for people with chronic disease

(Coleman et al., 2009).

Chronic Care Model and Type 2 Diabetes
Type 2 diabetes an example of a chrandisease which has effectively utilized the

CCM in practice. Several studies have examined how the implementation of the CCM or
some of its components impdgpe 2 diabetepatient outcomes. Utilizing the CCM in
primary care results in decreased HbAewels (Nutting et al., 2007; Parchman et al.,

2007; Piatt et al., 200&Giminerio et &, 2005;Solberg et al., 2008Vagner et al.,

2001b), decreased total cholesterol (Piatt et al., 20d€&jreased DL cholesterol
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(Solberg et al., 2006), decreasedbiity days (Wagner et al., 200land increased

HDL cholesterol (Siminerio et al., 2005; Piatt et al., 2086rompared to standard care.

In one study,he inverse relationship between the extent of CCM and HbAlc was highest

for those who had not adleel to execise for the past 6 months, suggestnpe model 6s
importance for those who, on their own, are not ready to make lifestgieges

(Parchman et al., 20D7 Patients also reported greater knowledge of diabetes and greater
empowerment towards magiag the disease (Piatt et al., 2006; Siminerio et al., 2005).
Though these are not direct clinical outcomes they can facilitate improvements in health

(Piatt et al., 2006).

With regard to health care delivery (process measurements), patients rece®ing ca
consistent with the CCM are more likely to report receiving preventative procedures and
having a microalbuminuria test (Wagner et al., 2001). A review by Bodenheimer and
colleagues (2008 found that 82% of studies involving the CCM for diabetes imgadov

at least 1 process€i, measurement of HbAlc, serumitl levels, etc) or outcome (i.e.,
HbAlc levels, end organ complications, etc.) measure. No particular pillar was found to
be the most effective but most of these studies included-maeigementomponent
(Bodenheimer et al., 2002 Another study has indicated the delivery system design and

community esources are associated with improved health (Parchman et al., 2009).

Physical Activity Delivery in the Health CareyStem
Approximately 69% of pople withtype 2 diabetedo not engage in enough physical

activity (Nelson et al., 2002). Nearly 31% report engaging in no regular physical activity,
and another 38% report engaging in less than the recommended amount (Nelson et al.,

2002). Furthermordew participate in an organized exercise program (7.7%), though
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most (84%) believe they shld get more exercise (Searle awehdy, 1991). The
importance of physical activity on health status for people tyfie 2 diabetes

extremely welldocumentedrad thus physical activity is now viewed as essential to any
treatment planDespite the enormous impact physical activity has on health status of
people withtype 2 diabetesone study concluded that physical activity is only discussed

in 18% of visits wile nutrition is discussetivice as often (Peek et al., 2008).

CurrentHealth Care ProvideCounseling
Physiciandhave traditionally beethe main resource for physical activity information as

they are viewed as a credible source of health informatiomegyudarly see patients

throughout the yegBull et al., 1997). More recently however, nurses and allied health
professionals (g., dieticians, occupational therapists, mental health workers) are

becoming a valued source of credible health informatidhimithe health care system

(Gornall et al.2008). The7/A6 s mo d e |l i s advohedtham® as an aj
providercounseling model, which involves strategic stepa&ddress, Ask, Alvise,

Agree, Assess, gsist andArrangephysical activitybehavious (Fortier et al., 2007)
Mosthealth care providerask about he pati entsd current physi
(Buchholz and Purath, 200Rarris et al., 2004Petrella et al., 2007) but the assistance is
reduced significantly after this questioning. Lesn67%of health care provider

advisedon physical activity (Buccholz arfdurath, 200y, and this is mainly via verbal

counseling rather than written prescription (Petrelld.eP807). Only 17% (Buccholz

andPurath, 200yto 25% (Petrella et al., P@) actually assessed fithemsd 10.9%

referred to another person for a fitness assessment
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Looking in depth at the conversations betwkealth care providemand patientsvith

type 2 diabetesokisparta and colleagues (2006) found that the conversizah

minimal feedback for the piants and thahealth care providedid not discusfiow to
implementphysich acti vity beh aMives Furtkermom,tthe detiverg pat i
of physical activity information and content varied extensivelipédth care provides

and could not be considered to follow a structured theoretical basis (Gornall et al., 2008).
Physical activity was even warned against in several cases, whether the advice was to

avoid it altogether, aio take safety precautions (Himgalo et al., 2005).

Patients ardrequentlyaskeal about exercise counseling deliveredtsir health care
provider, but oftenthe patientrespamses do not correspond to thoselikalth care
providerhasrepored (Sinclair et al., 2008; Glasgow et alQ®). In one study28% of
patients repoddreceving advice from theihealth care provideand only 11% repcet
actuallycreating an exercise plé@lasgow et al., 2001)ln asimilar study, 42% report
often or always receiving advice from thkeadth care providefSinclair et &, 2008).
The differences in percentagaestweernthese twastudies may be due to the year the
studies were conducted, the stutbsignor the location, among others. Regardless,
pat i ent simplysegrsfipantly lesecsunselings available than whatealth care
providess confirm (67%). Thisindicates thaperhaps the sociaHglesirable responsd#
providingadequatghysical activitycounseling makes theealth care provider
exaggerate their responses when as&ethat patients undeeportthe amounof

support that they receive
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Barriersto Providing Physical Activity @unseling
Several barriers exist ftrealth care providdo give the physical activity counseling
needed for behaviour change. One of the roaircerns cdd is a lack of time (Buchholz
andPurath, 2007Harris et al., 2004; McKenna et al., 19%&rker et al., 2009; Schmid
et al., 2009 Although physicians see the primary care system and their role in primary
prevention as important (Schmidatt, 2009), theylo not believe that using
appointments for behaviour changmunselingvould be appropriateéHarris et al., 2004)
and hey feel that their time could be better spent addressing mmgortant concerns

(Buchholz andPurath, 200y.

A secad, even more important barrier is the lack of education and traiemth care
providess have with regard to physical activity counseling and prescripBacl{holz

and Purath, 207; Douglas et al., 200630rnall et al., 2008yicKenna et al., 1998)It

has been found that the main source of physical activity information is the mass medi
for 27% of currenhealth care providerand 486 of futurehealth care provider(Parker

et al., 2009)Furthermore, deans andettors of American medical schools lféeat

their gaduats are confident in conducting a physical exam to approve the start of an
exercise program, however only 10% feel they are fully capable of designing an exercise
progran (Connaughton et al., 2001). Studies in the United States arabtldiaee shown
that mly 13.4% of medical students know the public health guidelines foiqathys

activity (Foster et al., 2002) ankii$ proportion declines slightly as graduates enter
practice (Douglast al., 2006). Mih an alreadyull curriculum anddinding issues,

physical activity program design would be a difficult topic to undertake (Connaughton et

al., 2001). Looking at the education of allidgealth care provide61% of nurses said
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physical activity counseling was not part of their formal etdanghough some did
receive information from conferences and wodgshafter graduation (Buchholz and
Purath, 200y, Furthermore, 90% dfealth care providerdo not have access to or
regularly consult with physical activity experts (Parker et al., 2088)m the results of
this research it is not surprising that physicians and dieadth care provideeport a
lack of knowledge and need for a physical activigpecialisto work as part of the team
(Gornal et al., 2008).For those whalo believehey haveanadequateinderstanding,
physical activity knowledge is often overestimated (Parker et al., 200%hand
guidelinescited are frequently incorrect (Douglas ét 2006) In Canada83% of
physiciansara wa r e o0 b ph@eahactdity gide, but approximatel§9% have
not heard of the PACE progranhe STEP exercise prescription ahd Go for Green
prescription(all programs targeting physician physical activity counselidg$pite
counseling many patients witiype 2 diabetewho coutl benefit greatly from this sort of

advice (Harris et al., 2004)

Health care providers often refrain from providing exercise counseling due to safety
concerns (Gornall et al., 2008). People vyie 2 diabetebave an acute reduction in

blood glucose wén they begin to exercise which must be monitored to ensure
hypoglycemia does n@nsue (Nguyen et al., 200&owever, vith regular exercise,

blood glucose becomes more stable and this drop is less dramatic (Nguyen et al. 2008).
People withtype 2 diabtesoften also have othdrealth concerns or associated
complications which can increase risks during exercise, depending on the exercise

intensity (Gornall et al2008). Thus, it is important thpeople providing physical



49

activity counseling have a cleanderstanding of the potential harms associated with

exercise and identify wayto minimize the risks (Hayes aKdska, 2008).

Other reasons for not providing physical activity counseling which were citbddith
care providesinclude a lack of comntnent or interest from the patient and limited
access to communiyased resourcéBuchholz andPurath, 2007Harris et al., 2004;

McKenna et al., 1998)

Access to Physical Activity Resources in then@unity
Physicéactivity resource guides ateols for physicians and allieldealth care provider

which summarize physical activity information aieresources available in the

community. The purpose of the resource guides is to a) provide access to information
that is not readily available b) identi§pecific activity recommendations and c) remind
health care providdro di scuss the physical activity s
communitywhen in an individual comes in to his/her office (Seligman et al., 2009)
Unfortunately, theask ofkeepngthe resource guides to datas difficult and

information quickly becomes outdatégeligman et al., 2009)Seligman and colleagues
(2009) found thatmly three out of @ health care providehad useful physical activity
resource guides and ofterethealth care providehad no idea about the services they
referred their patients toHealth care providers noted that the guides were useful if they
practice in a different area than they live, but determined that the resource guides cannot
be relied pon entirely on their own but rather be used as a tool in conjunction with face

to-face counseling (Seligman et al., 2009).

Certified dabetes educators in Canada seem to have slightly more access to resources

than traditionahealth care providserwith 38% reporting access to at least one type of
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external physical activity resource (Gornall et al., 2008). This resource still only serves
less than 4 in 10 people, and exemplifies an extremely essential missing link to the
community and a need for more cormmity partnerships, facilities, equipment and
information in languages other thandlish (Gornall etl., 2008). @nics with resource
identification tools and linking strategies are 80% more likely to have patients who report

exercising regularly (Balakramanian et al., 2008).

Physical Activity Counseling Eectiveness
Most studies have found thatysical activity counseling is effective in increasing

physial activity levels(Armit et al., 2008; Dutton et al., 2008randes et al., 2009;
Halbert et al 2000;Hardcastle et al., 2008; Jimmy akfcrtin, 2005; Kirk et al., 2004;
Lindahl et al., 200Q Those that were not successful in increasing physical activity level
were very brief (ong¢ime counseling session with minimal reinforcement (Norris et al.
2000). Realistically, mospeople are willing to attend three to figeunselingsessions

over a émonth period which will give them a guideline for intensity, duration, time and
type of physical activity and a better understanding of the risks anéitbériardcastle

et al., 2008). However, the more sessions one attends, the better their resulting health
status (Hardcastlet al., 2008). Rysical activity counseling is more effective in people
with type 2 diabetethan those withoutype 2 diabetebased on both subjective recall of
physical activity patterns and objective aecemeter data (Kirk et al., 20p4This could

be explained because primdrgalth care provideadvice motivates people to increase
physical activity level more often as aateent option rather than a preventative

measure (Horne et al., 2010).
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Physicianor alliedhealth care providerounseling alone is more effective if it follows a
brief negotiation design whehealth care providediscuss barers to physical activity,
encouragehe patient to think about the importance of physical activity in his/her life
rather than just giving vedbadvice (Hillsdon et al., 2002 Furthermore, some of the
most successful lifestyle change programs included regular ongoing suppatré sy
and utilized severdiealth care providerin care (Bastiaens et al., 2009; Pinto et al.,
2005). Due to the numerousarriers associated witrealth care providezounseling as
previously mentioned, novel research has investigated brief aderoeatiealth care
providerfollowed by a longecounselingsession with a physical activity specialist
(Armit et al., 2008Halbert et al., 200Q4ardcastle et al., 2008; Jimmy alrtin,

2005). Thisinterprofessional collaboration addresses the cuhraitations of the health
care system: a lot of people can be reachaside the timeonstaints of a single
appointment in primary ca®alasubramanian et al., 2008jnprovements in physical
activity were seen after 2 weeks (33% of participants) &ed B weeks (67% of
people) (Jimmy anMartin, 2005). Improvements have been maintained at 1 year
(Halbert et al., 2000; Lindahl et al., 2009) despite no changes in other health behaviours
(Lindahl et al., 2009). The increase in actithyough coundang hasa clinically
relevant impact on health status of peoplthwipe 2 diabete@Hardcastle et al., 2008

A review by Tulloch and colleagues (2006) concluded that either alialih care
providess (ideally an individual with an exercise backgrdyior combined provider
(physician and allietiealth care providgproduce the most impressive physical activity
counseling results over timd&his type of counseling igkely effectivedue to theype,

length and intensity of counseling that the dlleealth care providezan offer(Tulloch et
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al., 2006).They cantailort he physi cal activity program t
personal characteristio®alitiesand includes a followup all increase activity levels

(Eakin et al., 200Kirk et al., 2004;Rose et al., 200%Veidinger et al., 2008). Also

they can provide written program whiclnvolves canmunity resources in their area

improve adherence (Eakin et al., 208%inburn et al., 1998Neidinger et al., 2008nd

use of other physal activity tools (eg. pedometdn contribute togreater physical

activity levek (Armit et al., 2008).

When physical activity counseling is found to be ineffective it is often attributed to the
short amount of time allotted to counselingmthte ovewhelming burden of trying to
change twamr more health behaviours at once (Keyserling et al., 2008)eristhe

most effectivemethod of counseling is-person, as telephone counseling does not
increase physical activity among patients with chrorseases such age 2 diabetes

(Eakin et al., 2009).

Recently, a new project called the APhysic
to incorporate a physical activigpecialisdirectly into the primary care team (Fortier et

al., 2007). This mject utilizes the 7As model, however breaks it imto sections so

that it delives the most appropriate cdrg the most appropriate providgfigure 2

(Fortier et al., 2007). The first 4As (Address, Ask, Advise & Assess/Agree) are

undertaken by thegpt i e n t GhealthrcargpuovVidevhile the last 3As (Assess,

Assist, Arrange) are completed by a physaslvity specialist This model utilizes a

less costly alliedhealth care providdor the mosintensive lengthy part of treatment and
takesadvartage of the physical activity speciabss s ki I I s, knowrld edge ar

exercise program designésafety It is important to note that the physical activity
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counselor works alongside the rest of the primary care team in this model and is not

separate service to which thealth care provideefers the patient (Fortier et al., 2007).

Patient perspective on physical activity counseling
A recent study examined the patient perspective on physical activity coungétiag.

asked the mostimpatnt heal t h behaviour change that |
nowo, 28% reported i vitgleve aOfthoseg28% \iahe iankedp hy si ¢
PA as the most important change, 15% indicated that they would need or want support to
make the changandhealth care providerwere listed as a desired source to facilitate

such a change (Leijon et al., 2010).

Figure 22 The7-A6s model for interdisciplinary sha

Address ®  Position physical activity (PA) in the topics to be discussed
the agenda = Agree on agenda

= Ask patient about their PA level
= Verify PAR-0) to be sure it is safe for patient to exercise

Ask

Family
Physician

Advise = Advise patient to increase their PA
{_2-4 minutes) = Relate it to their particular health problems or life situation

= Asgess patient’s readiness to change

= Reach agreement with the patient about appropriste 1 month PA goal
= Write patient a PA prescription
.
.

Assess/
Agree

Assess patient’s willingness to see PAC
Refer patient to the PAC

AN

® Agsess current PA behaviors and beliels

Assess ® Provide feedback

»  Exploce/enhance readiness

PAC -
(3 months) | = Assist

= Discuss and agree on short and long term goals
= Assist in developing a tailored action plan (short/long term): Facilitate problem
solving; teach behaviour change strategies; relapse prevention; link with PA services

Arran ge [- Arrange a follow up appointment to assess progress and any issues that arise ]

-
Copyright clearance obtained from NRC Research Press
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Physicd Activity Guidelines
Physical activity guidelines serve to identify the best evidence availablectnoent
research in Canadgad around thevorld. Guidelinesare developed bg team of
professionalén the aregmedical doctors, researchers, alliediltie care providers, health
systememployees, etc) to summarize the best information to ddies information can
then be used to guide practie¢ the discretion of thieealth care providerlt is hoped
that the guidelines will be a tool to help delithe best possible care to patients in
Canada. The main physical activity guidelines in Cafadpeople withtype 2 diabetes
are Canadads Physical Activity Guide (CPAG

Association (CDA) Clinical Practice Guidelines.

Cana d iRhysical Activity Guide
IN199§ The Public Health Agency of Canada deve

Guide for healthy, active living. The recommendations made in this guide are a result of
evidencebased research regarding the amount of phlyaatevity required fo health

benefits Thegoals of theCPAGareto promote regular physical activity to the general
adult pgulation and describsays t o i mpl ement moTthe acti vit
physical activity guidelines have recently been umdeiew using an internationatly
recognized rigorous approach. The results from this study will be used to inform potential
changes to CPAG in future years (Tremblay et al., 2010), howeutes»asts today, the

CPAG recommends endurance exertigg to sevendaysper week, flexibility exercise

four to severdays per week and strength traintag to fourdays per week. It

recommends at least 60 minutddight effort activity or 30 t&60 minutes omoderate

effort activity or 20 td30 minutes of vigayus effort activity. Additional guides have also

been developed f@pecial population groups.¢e children, youth, older adults) to better



55

suit their needéHealth Canada, 1998New physical activity recommendations have
recently been released, adnip adults to accumulates0 minutes of moderate intensity
physical activity per week, consisting mainly of aerobic activity, but also including bone
and muscle strengthening activities two to four days per week and flexibility exercises
four to seven dayger weel{Canadian Society for Exercise Physiold@SEP)&

Participaction, 2010)

Several concerns have been raised abouigbtilness of thEPAGfor the general

public, however A 2009 study by Ready and colleagues found that gil0Rtanitoba

aduls actually met theninimum CPAG recommendatiordgspite the increasing

prevalence ofype 2 diabeteand other bronic diseases in the provinc¢ehis suggests

that perhaps the guidelines are set toowdwen all daily activity is included, not just

leisure time activity (Ready et al., 2009Furthermoregitizenawareness of CPAG is

also verylow (Spence et al., 2002). One study found that only 5.2% of Canadian adults
had unprompted recall of the CPAG (Bauman et al., 200S)milar 2007 study reported
that this percentage had since droppe8l 986 and thatnprompted recall of the

guidelines waslsoassociated with being more active (Cameron et al., 2007). Thus, the
usefulness of the CPAG as a public health strategy alone may be limited (Cameron et al
2007; Spence et al., 2002). For the guidelines to reach the public effectively, Cameron
and colleagues (2007) suggest that partnerships should be developed with the health care

system to deliver the message.

Canadian Diabetes Association Clinical Prace Quidelines
In 2008 the Canadian Diabetes Association compiled comprehensive, evideece

recommendations to assist health care professionals when treating patietypevh
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diabetes The CDA guidelines are designed to provide optimal care ipréhention,
screening, treatment and managemenyé 2 diabeteand as such can serve as a tool to
evaluate current delivery practices within the health care system. The CDA proposes that
diabetes care should be a collaborative undertaking and tbulsl shilize a diabetes

health care team. They describe the ideal diabetes health care team to be multi-and inter
disciplinary, having extensive connections within the community. These qualities of the
diabetes health care team, along with family supgadtpatient selimanagement, yield

the best longerm care for individuals wittype 2 diabetes

Physical activity is a component of the 2008 CDA guidelines and the recommendations

for weekly activityare described below:

1) People with diabetes should acauate a minimum of 150 minutes of moderate
to vigorousintensity aerobic exercise each week, spread over at least 3 days of
the week, with no more than 2 consecutive days without exercise

2) People with diabetes should also be encouraged to perform resistaicise 3
times per week in addition to aerobic exercise. Initial instruction and periodic
supervision by an exercise specialist are recommended.

3) An exercise ECG stress test should be considered for previously sedentary
individuals with diabetes at Higrisk for cardiovascular disease who wish to

undertake exercise more vigorous than brisk walking.
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Chapter 3: Methods

Introduction
The method section will be presented irsGbsections: ethiapproval research degn,

sampling, data collectigmnstrumentsandstatistical analyses.

Ethics Approval
This studywasreviewedby the Education/Nursing Research Ethics Board (ENREB) of

the University of Manitobandwas given access approval by WWenipeg Regional
Health Authority (WRHA). Before agreeing participate, informed consent was
obtained from eaclieam Manageffor clinic data) AppendixA), health care provider
(AppendixB) and patient (Appendi&€). All informed consent formecluded astudy
description, potential risks and benefdassurancef anonymity and condientiality and
responsibilitieof the subject. The clinichealth care providerand patients were given
an identification number following completion of the questionnaire to kéiep
information confidential. Thus neither thergtis, northe subgctswereidertified when
thedata wa stored otheresultswerereported only theprimaryinvestigatory Jill
Hnatiukand her advisqDr. Elizabeth Readlgad access to the identifyiirgformation.
Paper datavill be keptfor three yeesin a locked filing cabinein room 308 Max Bell
Centreat the University of Manitoba. Computer filedl also be kept for three yeara
a computer which will only be accessed by phienary investigatoand her advisorAll
resultswerepresented agrouped dta only The resulthave beemprovided to each
clinic for the patients anldealth care provideo seewhen they visit their respective
clinics. The Team Managers have bewiified by telephone that the results are

available, and aritten roticehas beemposted in each clinito informthehealth care
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provides and patients antb let them knowhow to access them. |Adata will be

securelydestroyed after $eas.

Research Design
This studyutilized acrosssectional desigrand was condu&d overfour montfs; from

October 2009 to Janua®®1Q Therewerethreeparts to this projectin Part A, the team
managers from each of tBgrimary care clinics specializing thabetes educationere
interviewed inperson to gather information abdhe operations of that particular clinic.
In Part B health care providefsom the8 clinics wereinterviewed inpersonto

determine the extent of physiaativity suppors normally provided t@ patient with

type 2 diabetesA case studyvasused tadescribethe patiento which thehealth care
providerwould have to provide his/her servicebhis was donso thatthe health care
providercouldbase his/heresponses on one type of patient only. Without
standardization, responses could vary substintis a result of the different approaches
used with different patients. Thetat described in the survey wase who would
benefit greatly from increased physical activity and would require minimal safety
considerationsThree categories dfealthcare provideswereincluded in thestudy: a)
physician b) nurse ang) other (including dieticians, occupatidtiaerapists, social
workers, counselofsommunity workers, pharmacists and medical assigtdrtysical
activity supportsveredivided into thiee areagBehaviour Change,
Assessment/Prescription, Information/Referrals/Community ResourceBart G
patientswere interviewedo determine the extent of agreement between physical activity

supports as reported by thealth care provider and peceived by the patients
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Sampling

Clinics
Theteam nanageiof each clinic wasitially contacted by th&/RHA Chronic Diseae

Specialistwho introduced the investigatandprovided a brief lettethat very generally
outlinedthe potential research proje(AppendixD). The researcher followed up with
either a phone call or an email in February or March of 2009 to determine if each clinic

was willing to parcipate in the research study.

Table 4 Total sample ofhealth care providers in the clinicsparticipating in the
study

Clinic Number and Type ofHCP

. 3 nurses
Clinic A 4 otherHCPs

2 nurses

Clinic B 3 otherHCPs

1 physician
Clinic C 3 nurses
3 otherHCPs

4 physicians
Clinic D 7 nurses
4 otherHCPs

2 nurses

Clinic E 4 physicians

1 nurse

Clinic F 1 otherHCPs

3 physicians
Clinic G 5 nurses
4 otherHCPs

3 physicians
ClinicH 3 nurses
2 otherHCPs

Health Care Providers
A potential pool of 62 health care providers weysorted to be working in theght

clinics at the timehe studywas conducte@l5 physcians, 26 nurses and ®therhealth
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care provides). All of the health care providsin the consentinglinics who regularly
provideservices to people wittype 2 diabetewereapproachedo participate by the
primary investigator or by anothkealth care provider in the clinielealth care
providerswere required toneet thdollowing inclusioncriteria: identify with only one

of the following professions, a) physician; b) registered nurse or nurse practitioner or c)
other health care provid@ncluding dieticians, occupational tiagists, social workers,
counselor&ommunity workers, pharmacists and medical assigtamisnsel patients

with type 2 diabeteand have worked in a primary health celisic for 3 months or

longer.

Patients
Patentswere required toneet the followingnclusion citeria: be of middle age (30 to

65 years) have no othehealthcondition which would prevent him/her from engaging in
exercise, have attended the clinic for at least 1 month and identify the climszhaes
mainprimary care site. These inclusion criteria describe the ideal candidate to receive
physical activity support from thefrealth care provideand matctihe standardized

patient in thehealth care providenterview.

Data Collection

Part A: Clinics
An in-person interviewvas conducted witthe team ranager from each clinic to obtain

information about the operations of the respective clidioanformed consent forrwas
filled out prior to beginning the interviewt which point the team anages hadthe
opportunity to ask questions about the research. The intetvavapproximately five

to 10 minutes to comple{@ppendix E)
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Part B: Health Care Providers
After receiving permissiofrom the team rmnagers to conduct the study in their clipics
interviews withhealth care providerwere set up by either the tearamagers themselves
or anemployee as designated by teemt managersWritteninformed consent weagiven
prior to beginning the interviewThequestions asked during tiderview deérmined
the physical activity support provided by thealth care provideo the standardized
patientwith type 2 diabeteand collectéddemographic data, including the number of
certified diabetes educatorall i nterviews took approximately 15 &0 mirutes to

complete, depending on the details provided byh&adth care providgAppendix F)

Part C. Patients
After obtaining permission from eatdam nanager to interview patients at their clinics

interview times were arranged by an employee of gadth care clinic who was aware of
the patient inclusion criteria (eithehaalth care providevho had contact with many
patients withtype 2 diabetesr an office administrator)This individual informed the
patients that there was a study being cotetlithat had absolutely no gmttion to the
clinic itself. They were told that involved a 20 minute interview about the types of
physical activity support available fronealth care provider as well as some
demographic data. If the patient agréedee the researcher to find out more information
about the studyht patientsvere directed into a side room of the clinicwere

scheduled for an interview appointment at a later. ddite researcher then explained the
study details and obtained infoed consent from each subje@theinterview took
approximately 20 minute® completeagain depending on the amount of detail provided

(Appendix G) Therewas notthe same number of patients selected from each clinic as



62

some clinicshavefewer patientswith type 2 diabetesand a greater percentage of no

shows than others.

Instruments

Interview Development
Theteam nanagerhealth care provideand patieninterviewsused in this study weia!

developed by thprimaryinvestigator, and are based oeth 7 A6 s mod e | (For ti
2007) and the Physical Activity Exit Interview (Sciamanna et al., 2004). The questions

were revised to answer the research questions specific to this study as there is currently

no validated questionnaio interviewto ansver these research questions. The

interview has been reviewed by researstsgrecializing in survey desigithe CPAG

guidelines were utilized as one of the physical activity recommendations in this study as

the revised guidelines came out in spring 204 thus were not available at the time the

study was conducted.

Clinic Interview
The clinic interviewwas aseries of opemnded and closeended questionsosed to the

team manager in ord&y describe theperations of thelinics. The data cacted fom
these surveys wassed to provide descriptive data about the results frorehkih care

providerand patient portion of the project.

Health Care Providednterview
The scoring for théealth care providenterviewis outlined in Appendix Hind aimsa

answer the specific objectives in Chapter Onbe first part of thénealth care provider
interviewinvolvedoperended questions. Anwformation that théealth care provider

providedfrom these questiongascategorized as unprompted responskseremaining
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guestionsvereprompted and mainly closezhded, to which thkealth care provider
responded y e s 6 0 rboldedgoestions in Thhealth care providenterview
scoringar e all considered a physi cigybsupmorst i vi ty
scorewasdetermined by the number of physical activity supports in each of the three
areas: Behaviour Chan@BC), Assessment/Prescripti¢AP), and
Information/Referral/Community Resourg@RCR). For each physical aetty support
thehealt care provideidentified or describednprompted, théealth care providexas
given a score of Ih the unprompted data sectioRor each physical activity support the
health care providar e s p o n d s \Wasgivén,a score of & the unprompted
section The same pattern was utilizéat the prompted responsésjt insteadvith data
recorded in th@rompted data sectiomotal physical activity scorerasdetermined by

combining the number of supports in each of the three @8€3AP, IRCR.

Theproportion ofhealth care providemwho couldidentify and describe the CDA

guidelines and the CPAQuidelineswhen unprompted and promptedsdetermined by

counting the number dfealth care providerwho identifiedor describd the guidelines

during tre operended, unpromted portion of the interview and llye number who

identified and described the guidelirging theprompted portion.The proportion of

health care providewho use the CDA guidelines the CPAG guidelines practice

wasdetermired by the number dfealth care providewh o r es pothed O60yesd to
respective question identified in thealth care providenterview scoring The

remaining questiongrovideddesciptive data about thdemographicef the health care

providess by couning the mmber ofhealth care providemwho fdl into eachresponse

categoryfor thedesiredguestions Thehealth care providenterview questionsvere
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asked in an ordehat did notbias him/hefor successive questions by providing physical

activity informationwith earlierquestions.

PatientInterview
The scoring for the patient questiwire is outlined in Appendix lIt followeda very

similarformat to thehealth care providequestionnaire, in that the number of plogs

activity supportsn each areaerecounted (yes=1, no=0), and theereadded together

to give a total physicaictivity support score. Hlsodeterminé the proportion of

patients who coul@lentify and describe thghysical activity guidelinesynprompted and

prompted The proportion of patients whokealth care providerhaveused the CDA

guidelines wereletermined bythe u mber of patients who respo
guestion identified in the patient interview scorirggain, the remaining questions

provided descriptivedemographidata by countinghe number of patientshich fall into

eachrespnse categories.

Patient physical activity level was assessed by asking the patient the number of times he
or she did light, moderate and vigorous physical actaily the total time spent each

type ofactivity in the pastveek. The intensity of activity was described in terms of an
increase in heart rate and breathing rate and two examples of each type of activity were
given (such as leisurely walking or gardemior light activity). All daily physical

activity was considered for this study, not only leisure time actisiyaen determining

which patients met the physical activity guidelines, both the frequency of the activity and
length of time of the activithad to meet the guideline standardurthermore, if an

individual did some vigorous activity but did not meet the guideline through vigorous

activity, the time spent doing vigorous activity was added to the moderate activity
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category to determine whethée individual would meet the guidelines through at least
moderate activity. The same approach was utilized for moderate activity (in terms of

adding it to the light + category).

Statistical Analyses
Datawasanalyzedwith SPSS version 16.0The indepeneht variablesverethetype of

health care providgphysician, nurse, otheand the type of respondefseg@lth care
providervs. patient) The dependent variables ieghe number of physical activity
supports ireach ofthe three categorieBC, AP, IR(R) andthe totalnumber ofphysical
activity supports The datavereanalyzed usin@ KruskatWallis testto compare
physial activity supportunprompted and promptebdgtweerhealth care providerand
aMannWhitney U testo determingohysical activty supportrespons&onsistency
betweerresponderghealth care provideand patients as data did not follow a normal
distributionwhen tested using a ShapWVilk test for normality (p<0.0l Data was also
analyzed initially using an ANOVA anetest(Appendix K), and the same findings were
discovered. Demographic variables fdrealth care providsincludel sex,location of
training and years of practi¢®tal, and at that particular clinicDemographic variables
for patients include sex, educatin level,marital statusemployment statuand time

since last visit to &ealth care provider
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Chapter 4- Results

This section will be presentedfiour subsectionsclinic characteristicgjemographic
characteristics, health care provider physicsivdy support,andhealth care provider

and patienphysical activitysupportresponse consistency.

Clinic Characteristics
The sample included a total of 8 tedasedprimary care clinics specializing thabetes

education in the city of Winnipeg, Maalig Canada All 14 of the tearbased clinics
specifically focused on diabetes education in the city of Winnipeg were invited to
participate in the study but four declined participation due to other responsibilities
(mainly the HIN1 pandemic, especialipangst those who served mainly Aboriginal

populations) and twdid not respond to repeated telephone messages

Consistent withthe inclusion criteriaévh en descr i bi ng alktdam c | i ni ¢ 6
managers identified their clinics ¥RHA teambased prirary care clinicsvith an

emphasis odiabetes educatiorMost team managersentioned community capacity

building as a priority or desibed the ties that they had to the commun#pmeclinics

indicated that they served specific populations, includiregt  imdividukland older

adults while ¢hers elaborated on their focus on the determinants of readtproviding
holistic care aimed at 1 mprovi rNgarlwall mai nt a
clinics reported that they followed the WRHAronic disease model/framework whe

providing care to patients, howevense clinics elaboratefdirtherby statingthat they

have also integrated tiiehaviour changmodelor selfmanagement education

componentso their practice. All clinics identifiethat they used the WRHA diabetes

flow sheet(Appendix J)as the common ca plan for people witkype 2 diabetesThree



67

clinics indicated a written record of physical activity support is documented in this

diabetes flow sheet, whifeur others stated tht

used.

t

he

patientos

chart

Responses as to whether or not physical activity support was provided to patients by all

members of the clinic varied. Six clinics indicated that physical activity support was

provided by all members of thedithcare teanbut two specifiedhetypes of

professionalsvho were involved in physical activity care (only thdsmalth care provider

types were interviewed at the respective clinid®ble 5 summarizes the typeshafalth

care provides interviewed Beach clinic.

Table 5: Health care providers interviewed in each of the clinics

Clinic Number and Type ofHCP
ini 3 nurses
Clinic A > oo CPs
ini 1 nurse
Clinic B 2 otherHCPs
2 physicians
Clinic C 3 nurses
3 otherHCPs
4 physicians
Clinic D 6 nurses
4 otherHCPs
Clinic E 4 physicians
2 nurses
ini 1 nurse
Clinic F 1 otherHCP
ini 3 physicians
Clinic @ 3 otherHCP
Clinic H 3 physicians

2 nurses
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Demographic Characteristics

Health Care Provider Characteristics
A total of 48 health care providers were intervie®sl physicians, 18 nurses and 15

otherhealth care providsiincluding dieticians, occupational therapists, pharmacists,
counselors/community workers, social workers and medical ass)s&h#&owere
female and 16.6%veremale.A total response rate @7.4% was achieved, though the
response rate between each typbedslth care providdypevaried(100% physicians,
69.2% nurses, 71.4% other health care providéreg majority of health care providers
completed their education and training in Manitebt less than 20% reporting
education from either another provinceaoother country. Overall 18@indicated that
they were cdified diabetes educatgnehich arehealth professionals who have taken
extra training which provides them with a soundwiealge base in diabetes care and
managementSeventyeight percent of certified diabetes educators were nurses and the
remaining 22% were dieticianSixty-three percent of clinics had at least one certified
diabetes educatpworking in the clinic Themean yars of total practice was 13.8-+/
10.02 and the meayears of practice in the current clinic wér@ +£ 6.94 Table6

outlines the characteristics of the physicians, nurses andraakh care provider



69

Table 6. Characteristics of the various health care providertypes

Physician Nurse Other HCP
(n=15) (n=18) (n=15)
Female 10 (66.7%) 18 (100%) 14 (93.3%)
Education location
Manitoba 8 63%) 18(100%) 14 (93.3%)
Other province 4 (26.7%) 0 (0%) 1 (6.7%)
Other country 3 (20%) 0 (0%) 0 (0%)
Certified Diabetes Educator0% 38% 13%
Years practice
Total 12.7+/-9.3 29.0 +£ 10.8 10.4 +£9.0
Current clinic 7T9+L7.1 8.2+£8.4 53+t4.5

Patient Characteristics
A total oftwenty-six patients withtype 2 diabetew/ere interviewedvith a response rate

of 50% Patient data collection was discontinued after 26 people were intenaswed
recruiting more patients to be interviewed would have extended the study well beyond its
time frame. Thus to reduce the amount of health care resources utilized, a power test was
completed which indicated that 26 people was a large enough sample size to conclude a
significant difference between health care provider report and patient repbstsicad

activity supportTable 7 describes the patient characteristics of the sample.



Table 7: Patient characteristics

Number of patients (n= 26)

Male 13 (50%)

Education level

Professional/ Graduate School 1 (4%)
Finished postecondary 8 (32%)
Some poskecondary 6 (24%)
Finished high school 4 (16.7%)
Less than high school 6 (24%)

Employment status

Working full-time 10 (38.5%)
Working parttime 2 (7.7%)
Working in the home 0 (0%)
Unemployed 4 (15.4%)
Retired 8 (30.8%)
Other(long-term disability) 2 (7.7%)

Marital status




Married/common law
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12 (46.1%)

Divorced/separated 2 (7.7%)
Single 8 (30.8%)
Widowed 4 (15.4%)

Time since last visit tohealth care provider

Less than 1 month

18 (69.2%)

1-6 months ago 6 (23.1%)
7-12 months ago 0 (0%)
More than a year ago 2 (7.7%)

Physical activity level was assessed byftequency and duratioof vigorous activity,
moderate activity and light activity ilné¢ previous weekThe total average duration of
total physical activity was 438.2 (t323.6) minutes per week. Most of the activity that
the patients reported doing was aerdbigstained, rhythmic activities) nature (95.8%),
however 25% of patientgported including strengflactivities performed against
resistancein their routine, and none reported including a flexibility componEsible 8
outlines thepercentage of patients who reported doing any form of vigorous, light or
moderate activity inite past week as well as theerage frequency and durationtioé
various activity level$or the patient groupSee Appendix L for the individual patient

physical activity levels in the past week.
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Table 8 Average physical activity level of the patient goup in the past week

Vigorous Moderate Light
% reporting activity 16% 40% 100%
Average frequency 3.0 +£1.8 4.2+/-2.0 6.1+/-1.7
(times per week)
Average duration 150+/- 112.3 258.5+/- 209.0 310+/-203.9

(minutes per week)

Using the reported frequency and duration of physical activity in the past week, patients
were classified as to whether or not they metGRAG physical activity guidelines with
vigorous activity, vigorous and/or moderate activity, or vigorous and/or ratedand/or

light activity and the CDA guidelines with vigorous and/or moderate activiigble9

outlines the number of individuals who met the CPAG and CDA guidelines with the

aforementioned forms of physical activity.
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Table 9 Patients who meet tle physical activity guidelinegone patient did not

answer)

# of patients (n=25) % of patients
MET CPAG VIG 2 8%
MET CPAG MOD + 3 12%
MET CPAG LIGHT + 11 44%
TOTAL 16 64%
MET CDA (MOD + VIG) 6 24%

Patients were &edat the end of the interviewhether or not their physical activity
level had changed since being diagnosed tyjile 2 diabetesApproximately 61% said
that their physical activity leal had changedyith 69%of themreportingthat it had
increased.When asked unprompted what influenced hisfisitive behaviour change
the most common reasevas becausef fear after being diagnosed with the condition
(40%) or because it made him/her feel better (20%). Other reasons initleded
influence of the linic and/orthe health care provider, having more energy/eating better,
and going on an upcoming vacation/hen patients were prompted about possible
reasons for increasing physical activity level, 75% of patients indicated that the clinic
influenced behaviour change, 75% indicatechaalth care providenfluenced behaviour
change, 62.5% indicated that family/friends influenced behaviour change and 25%

indicated that community programs/resources influenced behaviour change. No one
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indicated that the CDAuidelines or CPAG guidelines were an influence in increasing
physical activity levelThe unprompted responses for why physical activity level had
decrease@31%)included less energy/not feeling well, family responsibilities and recent

surgery. No pronpted questions were asked as to why physical activity had decreased.

Health Care Provider Physical Activity Support
Health care provider physical activity support in the 3 subsectR@sAP, IRCR and

the use of the CPAG and CDA guidelineesre analyzednpromptedand prompted.

Physical Activity Support Score
Both unprompted and prompted there wasigaificantdifference in the amount and

type of physical activity support in each of the 3 subgrpaps total between

physicians, nurses amtherhealth care providex. The percentage dfealth care

providess whoindicatedthat they provide the physical activity support for each prompted
gueston is outlined in Table 14rhe number of years of practice was not correlated with

the number of physicalctivity supports provided.

Physical Activity Support Score Details
Nearly all (89.6%) health care providers kept a written aeobthe conversations they

hadwith their patients about physical activity, most of whom used a chart to record such
details. A diabetes flow sheet and other forms of records were also utilized by 40.9% and
29.5% ofhealth care provider r especti vely. These Aot hero
documents unique to the clinics themselves, typically developed in order to satisfy the

spedfic needs of their clinic.

When asked about what types of written materials addressing physical dctadity care

provides distribute to their patients witiipe 2 diabetes’r2%of those who distribute
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written materialseported distributing either @ or CDA material, 28% reported
distributing WRHA materials, 20% reported distributing information from the internet,
12% reported distributing materials unique to the clinic, and 20% reported distributing

fot her o materi al s.

The 10.4% ohealth care proders who refer to an exercise professional typically
referedto either a personal trainer or exercise physiolpgistugh it was not elaborated

as to whether these individuals were certified or had a university degree

CPAG/CDA Guidelines
Table 10 and Tale 11outline the percentage of health care providers and certified

diabetes educatofa subgroup of health care provider growp)p report identifying,

describing and using the CPAG and CDA guidelines in practice, both unprompted and
prompted. For bothsets of guidelines more health care providers could identify the

guidelines when prompted rather than unprompted. Furthermore, very few health care
providers could describe the guidelines at
the percentagdsi st ed i n t he fdefthetabldvedonipaskddtd use 6 s

those who reported identifying the respective guidelines.
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Table 10 Health care providers (HCPs) and certified diabetes educator§CDES)

identification, description and useof the guidelines unprompted.

% of HCPs (total n=48)

%

of CDEG6 s

Identify CPAG 12% 11.1%
Vodly onrect 0% 0%
-PartiaI)I/ correct 20% 0%

Y 50% 100%
-Mostly incorrect
0 0% 0%
-Donot K nc
Use CPAG 12% 11.1%

Identify CDA 17% 55 6%
Eﬂisé%”kﬁo?rzﬁt 0% 0%
-Partia>lll correct 50% 40%
-Mostl i);lcorrect 37.5% 40%

Y ~ 12.5% 20%
-Donobt k nc
Use CDA 14.5% 44 4%

Table 11 Health care providers (HCPs) and certified diabetes educator¢CDES)

identification, description and use of the guidehes prompted.

% of HCPs (total n=48)

%

of CDE©O® s

Identify CPAG 88% 100%
-PartiaI)I/ correct 40.5% 25%
-Mostl i);lcorrect 18.9% 25%

yne 35.1% 50%
-Donobt k nc
Use CPAG 43.2% 50%
Identify CDA 68% 75%
Modly sorront 0% 0%
! >|’| 40.7% 100%
-Partia y correct 22 204 0%
-Mostly mgorrect 37% 0%
-Donodt k nc
Use CDA 52% 100%
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Tables 12 & 13 illustratethe percentage of each typehafalth care providexho
indicated that they used the CPAG and CDA guidelines ungszhgnd prompted.
Other health care providers use the CPAG guidelines the most unprompted + prompted,

whereas nurses report using the CDA guidelines unprompted + prompted the most.

Table 12 Health care providertype and use of the CPAG guidelineghen

unprompted and prompted

Unprompted Prompted  Unprompted + Prompted
Physicians 13.3% 41.7% 55.0%
Nurses 16.7% 21.4% 38.1%
Other HCPs 6.7% 12.7% 79.4%

Table 13 Health care providertype and use of the CDA guidelines when

unprompted and prompted

Unprompted Prompted  Unprompted + Prompted
Physicians 6.7% 45.5% 52.2%
Nurses 16.7% 70.0% 86.7%

Other HCPs 20.0% 33.3% 53.3%
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Health Care Provider/Patient Response Consistency

Physical Activity Support Score
Most patients (8.5%) indicated that physical activity was pafrthar diabetes

management plan, however the percentage was less than thabedlthecare provider
who reported incorporating (97.9%) Thirty-six percent of patients reported that a
physicianhadprovided the physical activity support, 50% reported nurses and 58%
reported othehealth care providei(Figure3). Of those who indicated that otHezalth
care providedelivered physical activity support, 93.3% said that a dietician was
involved, 20% sial a pharmacist was involved and 6.7% said that a counselor was
involved. Both unprompted and prompted, patients reported that significantly less total
physical activity support was delivered tHaaalth care providsrreported providing
(p<0.001 2-tailed), however the distribution of the physical activity supgprompted)
was similar.Table14 outlines the response consistency for each prompted question
betweerhealth care providerand patientsln all but one question, a greater percentage
of healh care provides reported providing the support than the percentage of patients
reported receiving the suppoiatient gender did not influence the amount or type of
physical activity suppodeliveredby health care provideito people withype 2

diabdes
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Figure 3: Percentage of patients who report physical activity support from the three HCP typt
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Table 14 Health care providerand patient physical activity response consistency

0 0 .
% of HCPs % of CDEs % of patients

Physical Activity L providing the reporting
Supports p;zwdgr;tg (tnh_e4I;3A PA support receiving the PA
PP B (n=9) support (n=25)
Aisk abaut current PA 97.9% 100% 88.5%
Aisk about readiness to 83.3% 100% 46.2%
Talk about how
motivated the patient is t 87.5% 100% 46.2%
exercise
Talk about the things thg
might preventhe patient 100% 100% 65.4%

from becoming active

Discuss the connection
between PA and the 93.8% 100% 96.2%
patientos

Help the patient to set P/

goals 68.8% 88.9% 50%
Talk about people close
to the patient wh.o could 85.4% 88.9% 46.2%
help support his/her
decison to become activ¢
Distribute written 0 0 0
materials about PA 54.2% 100% 38.5%
Give the patient a gener; 50% 55 6% 15.4%
exercise plan
Conduct a baseline fitne 0% 0% 0%
assessment
Develop a written specifil 31.25% 44.4% 3.8%
exercise plan
R.efer the patient to a 10.4% 11.1% 0%
fithess professional
Discuss PA resources
avail abl e i 87.5% 100% 38.5%
community
Refer the patient to a PA
program offered in the 54.2% 66.7% 0%
community
Ask the patient to
schedule a followup visit 85.4% 100% 73.1%

to discuss PA levels
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CPAG/CDA Guidelines
When prompted about physical activity guidelines, 42.3% of patients indicated that they
were aware of the CPAG guidelines, but when asked to describe what they entailed
54. 5% answekadwiddon®&nother 18. 2% described
27.3% described them mostly incorrect. Thisty percent of patients indicated that their
health care providdrad told them about the guidelinéa/hen prompted about the CDA
guidelines 26.9%f patients were aware of them. Although they were aware, most
patients (85.7%) answered Adondt knowo whe

remaining patients (14.3%) answered partially correct

Almost half (42.9%) of patients who were aware of @A guidelines indicated that

their health care providdrad relayed this informatioMearly all patients who reported

that theirhealth care providarsed the either the CPAG guidelines or the CDA guidelines
in practice had seen a nurse and a dieti@anifibetes carefFigure 4outlinesthe
consistency betwedrealth care provideand patient use of the physical activity

guidelines.
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Figure 4: Respondents' reports of the use of physical activity guidelines by HC
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Chapter 5- Discussion

The purpose of this study was to identify differences iratheunt and type of physical
activity support provided by physicians, nurses and dtbalth care provider determine
the proportion ohealth care providerwho are able to identify the CDA physical activity
guidelines and CPAG guidelines when prommad unprompted, determine whether
health care providsruse the CDA physical activity guidelines, and determine whether
health care provideeport of the amount and type of physical activity suppavidedis
the same as patients report of the amoudttgpe ofhealth care providgrhysical

activity supportreceived The hypotheseinthis study were supported as we found that
there was no difference theamount and type of physical activity support between
health care providsr Eighty-six percentand 48% ohealth care providerdid not us

the CDA guidelines unprompted aptbmpted, and prompted awareness and description
of guidelines occurred more often than unprompteddalth care providaeport of
physical activity support was significantlyeater than patient report of physical activity

support.

Sample Characteristics

Health Care ProvideiCharacteristics
In our study, herewerenot an equal number of professionals from eairtic; however

this simply reflects the diversity and reality behealth care providerin teambased
clinics in Winnipeg. Moshealth care providerwere female (83.4%), which echoes the
typical makeup ofhealth care providerin Canadé&Canadian Institutes for Health
Information (CIHI), 200%. Women make up appxonately 47% of the labour force in

Canadabutover 80%of the labour forcén healthcare, specifically in traditionally
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femaledominated areas such agsing and occupational theraplfurthermorethe
traditionally maledominated health professioasd as medicine and pharmacgve

also seemn increase in female participationrecent year§CIHI, 2008.

Our results showed that the number of years of practice in the current clinic was similar
among all types of health cgpeoviders;however thetotal years of practice were

different. Nurses had been practicing much longer than physicians or other health care
providers, whichmay be explained bhefact that almost half of registered nurges

Canadaare between the ages of 45 and 54 (CIHI, 2008hile aur data corresponds

with national data which suggests that nu@soldethanthe manyother health care
providers(eg. dieticians, occupational therapjgtharmacisis it does not agree with the

data which reveals that physicians are, werage, older than nurs@sIHI, 2005) One

of the reasons that the physicians were younger than the nurses in our study could be due
to the Province of Manitobads recent physi
(Province of Manitoba, 2009)The $21 million plan is aimed at attracting new graduates

to and keeping new graduates in Manitoba, and thus many of the young physicians are

now practicing in primary care clinics in Winnipeg as a result of this strategy.

From the total sampld,8.8% identified as a certified diabetes educatdihis finding is

not surprising as most of the clinialsoprovide care to patients withotype 2 diabetes
(andw o u | wleoeésarilyequire a certified diabetes educatoFurtrermore, in order to
become a certifiediabetes educatarrequires one be a member of a regulatory body in
Canada as a health professional, have 800 hours of experience with diabetes education
within a 3year period and pass a final examinatiGarfadian Diabetes Education

Certification BoardCDECB), 2007. This requirement mayot be of interest for some
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health care providerand may also be difficult for others who are interesiexthieve
given their already demanding workloaatsmay not be possible if the profession does
not have a rgulatory body These factors, among others, could influethgenumber of

certified diabetes educasworkingin Manitoba.

Patient Characteristics
Onehalf of the 26patientsnterviewed werdemale. In Manitoba, here is a greater

prevalence ofype 2 dabetesamong male$MHHL, 2008), howeverfemaleshave been
foundto agreeto requests for interviews slightly more often than méBzaneon et al.,
2007) Most patients had at least sopwstsecondary education (60%), howe2df6

had fnished less thahigh school. The unemployment status of individuals wigipe 2
diabeteg15.4%) was also higher than thevincialaverage oft.2% in Manitoba

(Statistics Canada, 20P9Type 2 diabetedisproportionately affects those with a lower
sociceconomic stats (Rabi et al., 200§ thus it was not surprising that nearly 1 in 4
people had not finished high school and that the unemployment status of our study
population was higher than the provincial average. Most patients (69%) had seen their
health care proderwithin the last month, likely becausganyinterviews were

conducted after pat i somsdodsrop thedclinic practica p poi n

Seltreported weekly physical activity level for patients viigthe 2 diabetemitially
appearecswell above the CDA guidelines and the CPAG guideliniés, on average,
patients reporting 438.2 minutes of activity per wedkwever, when vigorous,
moderate and lighdctivity wereexamined in relation to the guidelines for each
individual, the resuls show thaaipproximately ondifth of individuals meet the CPAG

guidelines through vigorous wigorous +modeate activity and approximately one
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guartemrmeet the CDA guideling@lso moderate to vigorous activityJhus, it appears

that the overall meaphysical activity level is skewed by a few select individuals who do

a lot of activity Interesting to note however, is that 64% of individuals met the CPAG
guidelineswith at leastight activity, which is similar to other seteport studies which
alsoincluded both occupational and leisure time physical activity in their analysis (Ready
et al., 2009).Had we used the new physical activity recommendations for Canadians
(CSEP and Participaction, 2010) which da imelude light activity we would haveeen

a much smaller proportion of people meeting the guidelines.

There are several reasons as to wharly two in thre@eople met the CPAG guidelines
amongst a population witlype 2 diabeted-irst, it been foundhiat people tend to over
reportphysicalactivity level with selfreport surveys, suggesting that actual physical
activity levelsareactually much lower than reportedsurveys In 2007, Troiano and
colleagues found that accelerometer data of a national sample did not correlate to self
reportmeasures of physical activity level. Using objective data, less than 5% of adults
met the recommended 30 minutes of actipigy day (Troiano et al., 200fuch lower
thanoursand ot her findiegs éwthecntore,radulss tend dwerestimatehe
intensity of exercise (Duncan et al., 2001), thus perhaps some of the responses in the

moderate and vigorous category may be misclassified.

Second, it is also possible that the population who agreed to be interviewed for this
research project were tharmse individuals who were already doing some physical

activity in their occupations, leisure time, or bo®ome of the individuals who were

found to have met the guidelines could have been the same individuals who reported that

they had recently changekir physical activity level after being diagnosed, and perhaps
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the benefits of activity were not yet apparent. Furtherm@eguse less than half of
individuals reported doing moderate physical activity and only 16% reported doing
vigorous physical aatity, the light activity that most participants reported doing may
have been too light to see much of a health beméfie individual was already used to
doing thisintensityof activity before diagnosisWhile light activity is beneficial for an
individual who is completely sedentary, moderate exercise would be preferred for those

whose bodies havadapted to light activity.

Lastly, it has recently been suggested that perhaps the CPAG guidelines are set too low
given that they include light daily actiies (Ready et al., 2009). A 20G%udy by Ready

and colleagues incorporated all activities of daily livingt just leisure time activity)

and found that 70% of individuals were in fact meeting the CPAG guidefirese way

or anotherdespite growin@besity andype 2 diabetegtesin Manitoba While the

current studyound that the majority of people met the guidelines through light activity
Ready et al., (2009) found that the maiay to meethe CPAG guidelines was through
moderateactivity, which perhaps suggests a difference in activity choices between those
with type 2 diabetes and those witholVhile recent research has shown that health
benefits are the same for low to moderate exercise as compared to moderate to vigorous
exercise when mahed for energy expenditure (Hansen et al., 2009), other research
reports greater health berteffrom more intense exercisehe major reliance on light
physical activity to meet the guidelines also explains why a muchesrpafcentage of
individuals mé the CDA guidelines, as they only consider moderate to vigorous physical

activity. The new physical activity guidelines for Canadians (CSEP and Participaction,
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2010) eliminate this discrepancy and would likely show much similar results when

compared tolte CDA guidelines.

Forty-two percent of individuals said that their physical activity level had increased, 19%
said that it decreased, and 39% said that it remained theadtimbeing diagnosed with

type 2 diabetesFor those who had increased physaivity level, almost half reported
that it was mainly due to fear of being diagnosed with the condition. It is not surprising
then, thahealth care providsrare often most successful in increasing physical activity
among patients when it is for treant or management purposes rather than prevention
(Horne et al., 2010)Encouragingly, 20% of people said tlia¢y increased their

physical activitylevel because ihade them feel bettavhich will likely helpmaintain a
regularphysical activityprogmamover time since the individuals would be doing it out of
pleasure rather than necessiWhen asked about the influence of Health care

providerand clinic on physical activity level, 75% indicated that it positively influenced
their physical actiity level. This finding demonstrates the influence and valuealth

care provides in helping to change health behaviours, and verifies Leijon and colléagues
(2010)finding thathealth care providerare a desired source of suppbitne of the

patient indicated that the CPAG or CDA guidelines were an influence in increasing
physical actiity level, perhaps due to the fact that awarerdgguideliness not related

to current physical activity levgéGreen and Boyle, 2001).

Health Care Provider Physial Activity Support

Physical Activity Support Score
Overall, it appears théealth care providerunderstand the importance of physical

activity in managingype 2 diabetebased on the current physical activity support
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delivered. However, there argapsthat could be addressed to facilitate an optimal

environment for physical activity counselimgprimary care

Both unprompted and prompted, we found that there waggndicantdifference in
physical activity support between physicians, nurses and logiadth care provider It is
very possible that thieealth care providsrface similar challenges and barriers with
respect tdime, andeducation and trainingnd thus end up providing similar types of
support.Eachhealth care providewill have muliple tasks to address with the patient in
the allotted time slot for amppointment. Thughysical activitymaynotbethe main
priority for mosthealth care providsrand their physical activity support habits end up to
be quite similar. Furthermorbecause there is no one with a physical activity
background working in the clinicap difference intotal or subgroup(BC/AP/IRCR)
physical activity suport makes sensas theras no formal trainingeand mi ni mal
training rejuired once théaealth @re provideis working in the cliniavhich would
distinguish ondnealth care providdaypefrom another As well, theinfluence of the

mass mediaould partially explainthe similarity ofhealth care providesupport. Just
under onehird of health cargrovides report getting their physical activity information
through themass media (Parker et al., 20a0d thus these external influences could

contribute to similar counseling practice

Our study examined themountof support using three subcateigs for a totaphysical
activity support score. However, the questiased to determine this scareuld also be
fitintotheZA6s model of s up polnthis situatome woeld finde t

that most of the support that the health garviders give is in terms of asking, advising,

al .,
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or giving abrief asessment, whilehe types of support that are delivered by fewer health

care providers include assisting the patient in becoming active.

When looking at each question measuring supponticheally rather than as a group
(BC/AP/IRCR) it is apparent that not all supports are delivered equigiy.supports

that were reported to be delivered by more than 70Pealth care providercould be
categorized as tasks that could be done relatopglgkly and require less specific
knowledge about physical activity and physical activity resources in the community. For
example, giving an individual a general exercise plan or a specific exerciserplan
conducting a baseline fitness assessmaqires extensive time on behalfthehealth

care provideas well as a knowledge badephysical activity prescription whiche/she
haslikely not specifically been trained to das well, referring the patient to a physical
activity program or specifictiness professional in the community would require a link
with other physical activity professionals and to community resources, specifically low
cost, convenient opportunities for many patients wiie 2 diabetesA common barrier

to providing physicaactivity counseling cited in the literaturehisalth care providérs
limited access to community resources (Harris et al., 2004), as 90éalth care

provides do not have access to or consult with physicaliacexperts (Parker et al.,
2010. In ourstudy, moshealth care providerseemed to be aware of possible programs
available in the community (87.5%), but much fewer (54.2%) actually referred patent
a specific program and one 10 referred to a fitness prof@snal. Furthermore, only
18.8% of health care providsridentified as certified diabetes educstoPrevious

research has shown that certified diabetes edwschése slightly more access to physical

activity resources in the community for people vithe 2 diabete@Gornall et al.2008).
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Thus, withonly one in fiveof our sample being certified diabetes educatperhaps the
percentage dfiealth care providsrutilizing referrals wa reflected by the makeup of our

sample.

Previousresearch haeported similar percentageshaalh care providephysical

activity support. Three recent studies indicated that hemdth care providerask about
physical activitylevel (Buchholz and Purath, 200Harris et al., 2004; Petrella et al.,
2007), simiar to our finding of just over ninaut of 10. Petrella and colleagues (2007)
found that 10.9% dfiealth care providsrreferred to an exercise professidioala fitness
assessment aritbm 9% to 20% (depending on the location) provide a written
prescription. Consistent with our study stepecific prescription was utilized less than a
general prescription (Petrella et al., 2007) likely bechesdth care providerare more
confident in providing general advice versus specific advice (Bull et al., 1997).
Approximatelyonehalf (54.2%) otealth care providerin our study distributed written
materials for patients to take home, a percentdgeh closely matcheBetrella and

col l eaguesd f i n dhealthgcare frdvidstit)our studWdomducted an o
fithess assessment themsele& (Buccholz and Purath, 2008) to 25% (Petrella et al.,
2007) reported doing so in previous studadthough the type of fithess assessment was
often a body composition assessment rather than a cardiovascular, strength or flexibility

test (Buccholz an@urath, 2008)

CPAG/CDA Quidelines
It was not surprising thahany (6% and38%) more health care provideidentified the

CPAG and CDA guidelines when prompted versus unprompted. It is interesting

however, that when unprompted mbweslth care providsidentifiedand used the CDA
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guidelines than the CPAG guidelin@gere as when promptedgreater percentage of
health care providewere able to identiffhe CPAG guidelineéss. CDA guidelines),

yet morehealth care providesill reportedthattheyactuallyusethe CDA guidelines in
practice. It seems as thoughhdalth care providerare to follow any gjdelines for

physical activity, they will followthe CDA guidelines which seem most appropriate

the population théealth care provides caunseling. The large proportid88%) of
individuals who report being aware of the CPAG guidelines when promatelikely be
explained by thenfluenceof the CPAG in the mass media. Our data suggests that while
health care providerare very aware ofié¢ CPAG guidelines they choose not to utilize

them in practice as much as the CDA guidelines.

Very fewhealth care provider(5.4%) could describe the CPAG guideliaés level
considered fAmost | yhealihcare@rovidércodddedscbethen e of t h
CDA guidelines at a | e wepromued ansl prompteddlds A mo s t
was consistent with Douglas and colleagues findings in which they concluded that

guidelines cited byealth care providerareoftenincorrect.Interestingly, thé.4% of
health care providesr who di d descri be the CPAG gui del
prompting. Intuitively, one would think that if thealth care provideeported using the
guidelines unprompted, he/she would have a better idea of vdsat gnidelines were

versus someone who recalled that they used the guidelines after prompting, however this
was not the case in our study. Approximately half of the individuals who indicated that

they were aware of the guidelingspromptectould describé¢ hem fipar i all y c
and 40% ohealth care providerwho indicated that they were aware of the guidelines

when prompted could describe them fAparti al
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of the message is getting out, particularly if théividual thehealth care provides

counseling is previously sedentary, ¢ géll exists for the other 50 ®0% ofhealth care
provides who stated the guidelines atltisa | evel
important to note that although Higacare providers do not know these specific

guidelines it does not indicate that they do not possess knowledge of physical sxcévity

practical sense

For allhealth care provider types, reported use of the CPAG and CDA guidelines when
prompted was gater than when unpromptedihis is similar to previous studies who
havefound a similar percentage (-5%) of Canadian adults have unprompted recall of
the CPAG guidelines (Bauman et al., 2005; Cameron et al., 20iryes reported the
greatest use dhe CPAG guidelines when unprompted but ottealth care provider
reported greatest use of tG@AG guidelines when prompted. The opposite was then
true when looking at the CDA guidelines. Unprompted, dtieaith care provider
reported the greatesse of the guidelines whileurses reported the greatasewhen
prompted Perhaps the most important way to determine winéaith care providerare
using the guidelines is to look at the combined total of unprompted and prompted
responses. In doingith we find that othenealth care providerare most likely to use

the CPAG guidelines while nurses are more likely to use the CDA guideBeesuse

our otherhealth care providerategory consisteof a variety of professionals, perhaps
that particulagroup utilized the CPAG guidelines more thae @DA guidelines as a
result of theidiverse backgroundsFurthermoregur results showed that certified
diabetes educators were more likely to use the CDA guidelines rather than the CPAG

guidelineqlikely due to their certified diabetes educator traininggcddise most of the
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CDEsidentified asnursesit is reasonable texpect thahursegeport a higher

percentage oEDA guideline use.

Health Care Provider/PatientResponse Consistency

Physical Activty Support Score
Overall,significantly lesgphysical activity suppomvasreported by patients thavas

reported byhealth care providsralthough the discrepancy varied depending on the
guestion. Previousstudiesconducted in the last few years shodiscrepancyn the

amount of suppomeported byhealth care providsrand patientéBuchholz and Purath,
2008; Glasgow et al., 2001; Sinclair et al., 20@8d from the studigsis difficult to
determine whether it isealth care providesverreport d the amount of support, patient
underreport ofhealth care providesupport, or both. Because the distribution of support
for each question was similarg, giving the patient an exercise plan was reported less
often bybothhealth care providerandpatients than asking about readiness to become
active), we can be confident that the types of support that are reported ealthcare
provides and patients are likely occurring more often than other types of support which
are reportedo occurlessoften. Thus the areas of support which are stated least often
represent some gaps in the current system which should be focused on to improve the

quality of care to patients witlype 2 diabetes

When asked which type(s) béalth care providgratients eceived physical activity

support fr om, moahsatth carepgovidét, e & od N ofiwetdh ebry a nu
a physician. This utilization of oth&ealth care providerand nurses as the source of

physical activity information depicts the trenaverds the use of nurses and allied

professionalgor health iformation Most of the ti nhealth 93. 3 %)
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careprovideb was reported as the source of physi

dietician who was involve@@Gornall et al., 2008)

CPAG/CDA Guidelines
When prompted, almosinehalf (42.3%)of patients withtype 2 diabeteroted that they

were avare of the CPAG guidelines. This percentagmuch higher than that found by
Spence and colleagues (20.7%2002, but similar to Camenaand colleagues findings

of 37% in 2007 although both studies were conducted on the general public rather than
patients with type 2 diabete3hus, it appears there has been increased exposure of the
CPAG in recent years as our finding matches much ciosely tothe2007 data than
the2002 data.lt hasalsobeenwell-establishedhat those whora awae of the CPAG
guidelines tendo be female antb have a higheeducation (Spence et al., 2002

Cameron et al., 2007Interestingly our sample consistl of an equal number of males
and females ankdad25%with less than a high school educatidtowever,becausever
50% of our sample had some pestondary education or great@nd the study was
conducted in a city with fewer than 1 million residefttsth ofwhich also influence

CPAG awarene$gCameron et al., 20073pme of those influences may have been
mitigated Overonehalf of individuals who indicated that they were aware of the CPAG
guidelines did not attempt to describe what they werettemdemaining people

described them partially correct or incorre¥éthile it is not surprisinghat patients

would recall less of the guidelines thiagalth care providsrit is importantto note that

the difference in descriptiamay partiallybe explanedby the fact that only 36% of

people withtype 2 diabeteseporedhearing abouthte guidelines from thehealth care
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provider In other wordsit is difficult to compare the responses when only-tmed of

people would have actuallgceivedhe information from theihealth care provider

Approximately 27% of patients witlype 2 diabeteseported that they were aware of the
CDA guidelines when promptedlthough these individuals reported being aware of
them, 86% di dndt aidelinesugspite nearlpnelealéreportingtatt he g
their health care providdpld them about the guidelines. This finding suggests that
perhaps although the patients heardhtb@lth care providanention the CDA guidelines,
heor she could not rememberetimessage associated witle guidelines since it is

unlikely the patient would have come in contact wiith CDA guidelines outside of the
healthcare setting. With nearly all of the patients who reported thah#adih care
providerhad used the CPAGr CDA guidelines indicating that they had seen a nurse or a
dietician for diabetes care, our earlier findfingm HCP data which indicatdtat nurses

and othehealth care providermost frequently utilize the guidelines in practice is

verified. Furthemore, because the distribution of patient reportregalth care provider
report follows a similar patterinéalth care providerreported delivering support most
often on the same questions that patients reported receiving support mgstveftesn

be onfident that th&CDA guidelines are utilized and or recalled more easily in the health

care setting with patients witlipe 2 diabetes
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Limitations

There are several limitains associatedith this study. First, only eighdut of a possible

14 teambased primary care clinigsrovidingdiabetes education in Winnipeg agreed to
participate. While we were only able to recruit eight clinics to participate mainly due to

the H1N1 pandemic, it is possible that the clinics who agreed to participate may provide
different physical activity support than the ones who did Astwell, these clinics only

serve a very small number of people with diabetes in Winnipegpndthe health care

providers and patients were asked to volunteer for the study; therefaresther

possibility of biased results. Third, the samenber of patients wasot selected from

eachclinic; therefore there may be overrepresentation or underrepresentation from any

one of theclinics. Furthermore, the pat imatohedswith r espon:
health care providerds responses that the
as grouped data. Thus there could be unexplained error when approaching the study in

this fashion. Fourthall data was collected using seffport masures. It would be

interesting to conduct a study whelieect observatiomeasured the amount of support
delivered to patients to determine if it was different fitim selfreport measures. Fifth

the length of time since diagnosis witipe 2 diabetewas not accounted foit would

be interesting to see if patients who have been more recently diagnosed receige more
lesssupport than those diagnosed several years lagst, he study onlyconsidered

people aged 30 85, though many individualsnder 30 anaver 65 haveaype 2

diabetes It would be interesting to see if the support for physical activigngles when

the patients are in younger or older age categories.
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Conclusion

Based on the findings from this study, it appearshbatth cargrovidess understand the
importance of physical activity in managitygpe 2 diabeteshowever there are still gaps
that could be addressed to facilitate an optimal environment for physical activity
counseling in primary care. Counseling tasks which reculot of time and specific
knowledge of phgical activity are done by fetwealth care provider Similarly,over 8
out of 10 health care providers could not identify the Gjdidelines without prompting.
Thus clinics could benefit frorinding strateges to increase the support in thése
areas Furthermoreit appears that there is stilldisconnect betwedmealth care provider
perceived support and patient perceived support. Develppiiges andorocesses to
reduce this disconnect and promotelerstanding woulllenefitthe health care system,
health care providers and patients with type 2 diatibtesgh a reduction of health care

system costs, increased imfessional collaboration amshproved quality of care.
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Recommendations for Futue Research

Based on the findings of this study, the following recommendations are made for future

research:

Researclonthe physical activity support in nderambased primary care clinics
as many people wittype 2 diabeteattend these clinics and it widl provide a

more holistic understanding of the support delivered in Manitoba.

Research on the quality of the written reports of physical activity counseling in

teambased clinics providing diabetes education.

Introduce a kinesiologist to a primary cahaic and see if there is a difference in
physical activity support préo post intervention, and on total physical activity

level of patients.

Researclon the difference in physical activity support in clinics that already have
a kinesiologist as a merabof their team as compared to clinics without a

kinesiologist as a member of the team.

Conduct qualitative studies tietermine the types of support that patients would

value most when beginning to increase activity level.
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Appendix A: Team Manager Informed Consent

Research Project Title: Physical activity supports provided by health care providers to
patients with Type 2 diabetes

Researcher: Jill Hnatiuk, BKin, MSc Student, Kinesiology, University of Manitoba

This consent form, a copy of which will be left with you for your records and
reference, is only partof the process of informed consent. It should give you the
basic idea of what the research is about and what your participation will involve. If
you would like more detail about something mentioned here, or information
included here, you should feel fre to ask. Please take the time to read this carefully
and to understand any accompanying information.

1. The purpose of the study is to determine physical activity supports provided by a
range of health care providers to patients with Type 2 diabetesinfbhmation
you provide about your clinic will help to explain the current status of health care
provider support for physical activity in the primary care system in Winnipeg.

2. Your participation in the study will be as follows:
a. You will be asked a seried questions by the researcherpiarson, at
your convenience. The questions will be about the operations of your
clinic and the services provided to people with Type 2 diabetes. This is a
onetime only interview and should not take more thar2Q0minues to
complete.

3. This study does not involve any risks. You are free to cease participation in the
study at any time without penalty.

4. Any information you provide during the study will be kept strictly confidential
and any data collected during the stwdl be stored securely at the University of
Manitoba, for a period of three years.

5. Data from your clinic will serve as background information to provide a better
understanding of the health care provider physical activity support in your
particular clnic. The clinic data will not be linked to individual health care
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provider data or patient data. Results will be presented as grouped data only and
will describe the range of clinic types involved in the study.

6. Once the study is complete, you will be@yided with a summary of the results.
After you have read through them, the results should be made available to the
health care providers and patients involved in the study through the clinic
receptioni st. | f youdd {tthekeseareherordg@y f or
advisor directly.

Your signature on this form indicates that you have understood to your
satisfaction the information regarding participation in the research project and
agree to participate as a subject. In no way does this waiyeur legal rights nor
release the researchers, sponsors, or involved institutions from their legal and
professional responsibilities. You are free to withdraw from the study at any
time, and/or refrain from answering any questions you prefer to omit, wihout
prejudice or consequence. Your continued participation should be as informed
as your initial consent, so you should feel free to ask for clarification or new
information throughout your participation.

Ms. Jill Hnatiuk Telephone: 474997

Dr. Elizabeth Ready Telephone: 478641

This research has been approved by the Education/Nursing Research Ethics
Board. If you have any concerns or complaints about this project you may
contact any of the abovenamed persons or the Human Ethics Secretariat at74
7122, or email margaret_bowman@umanitoba.ca. A copy of this consent form
has been given to you to keep for your records and reference.

Par t i o Bignaturd 6 Date

Researcherand/ode | egat eds Si gnat uDate
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Appendix B: Health Care Provider Informed Consent

Research Project Title: Physical activity support provided by health care providers to patients
with Type 2 diabetes

Researcher:Jill Hnatiuk, BKin, MSc Student, Kinesiology, University of Manitoba

This consent form is to verify that you are aware of what the research is about and what
your participation will involve. If you do not understand any part of the description below,
or if there is something that is not included in the form, please feel free to ask for more
information. A copy of this form will be left with you for your records and reference.
Please read this form carefully and take the time tanderstand the information described
completely.

1. The purpose of the study is to determine physical activity supports provided by health
care providers to patients with Type 2 diabetes. The information you provide will help to
explain the current statu$ loealth care provider support for physical activity in the
primary care system in Winnipeg.

2. Your participation in the study will be as follows:

a. You will be asked a series of questions by the researchaerson, at your
convenience. The questions wikk about your physical activity support
provided to patients and demographic data. This is dim@eonly interview and
you will not be contacted for further research in conjunction with this project.
The interview should not take more than 10 mintdesomplete.

3. This study does not involve any risks. You are free to cease participation in the study at
any time without penalty.

4. Any personal information you provide during the study will be kept strictly confidential.
An identification number will bassigned to subjects in the study so that any data
collected will not be associated with health care provider names. Only the researcher and
her advisor will have access to the sheet connecting your name to your identification
number. All data will betsred securely at the University of Manitoba, for a period of
three years. Only group data will be published, there will no indication of what clinic
you work at.
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5. Once the study is complete, a summary of the results will be provided to each clinic.
You may access these results through the clinic receptionist at your convenience or by
contacting the researcher or her advisor directly.

6. Participants will be eligible for a prize draw for a gift certificate to a Winnipeg restaurant
andin motionmerchandse.

Your signature below indicates that you have understood and agree to all the
information regarding participation in this research project. This form does not
waive any legal rights nor release the researchers, sponsors or involved institutions
from their legal and professional responsibilities. You are free to omit any questions
and withdraw from the study at any time without consequence. If you have any
guestions about any part of the study please feel free to ask for clarification.

Ms. Jill Hnatuk Telephone: 474997

Dr. Elizabeth Ready Telephone: 478641

This research has been approved by the Education/Nursing Research Ethics Board.
If you have any concerns or complaints about this project you may contact any of
the abovenamed persors or the Human Ethics Secretariat at 474122, or email
margaret_bowman@umanitoba.ca A copy of this consent form has been given to
you to keep for your records and reference.

Participantodés Signature Date

Researcher and/ or Delegatebdbs D&3d gnatur e


mailto:margaret_bowman@umanitoba.ca
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Appendix C: Patient Informed Consent

Research Project Title:Physical activity supports provided by health care providers to patients
with Type 2 diabetes

Researcher:Jill Hnatiuk, BKin, MSc Student, Kinesiology, University of Manitoba

This consent form, a copy of which will be left with you for your records andeference, is
only part of the process of informed consent. It should give you the basic idea of what the
research is about and what your participation will involve. If you would like more detalil
about something mentioned here, or information included he, you should feel free to ask.
Please take the time to read this carefully and to understand any accompanying
information.

The purpose of the study is to determine physical activity supports provided by a range of
health care providers to patients witiipe 2 diabetes. The information you provide will
help to explain the current status of health care provider support for physical activity in
the primary care system in Winnipeg.

Your participation in the study will be as follows:

a. You will be asked a sas$ of questions by the researcherpémson, before or
after your visit to your health care provider. The questions will be about the
physical activity support provided by your health care providers, as well as
demographic data about yourself. This isreetime only survey and you will
not be contacted for further research in conjunction with this project. The
interview should not take more than 10 minutes to complete.

This study does not involve any risks. You are free to cease participation tndiieat
any time without penalty.

Any personal information you provide during the study will be kept strictly confidential.
An identification number will be assigned to subjects in the study so that any data
collected will not be associated with patieames. Only the researcher and her advisor
will have access to the sheet connecting your name to your identification number. All
data will be stored securely at the University of Manitoba, for a period of three years.
Only group data will be publishedhare will no indication of what clinic you attend.

This project has absolutely no affiliation with the clinic you attend. Your participation in
this study will not be disclosed to your health care provider and will not affect the quality
of treatment youeceive from them.
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6. Once the study is complete, a summary of the results will be provided to each clinic.
You may access these results through the clinic receptionist at your convenience or by
contacting the researcher or her advisor directly.

7. Participans will be eligible for a prize draw for a gift certificate to a Winnipeg restaurant
andin motionmerchandise.

Your signature on this form indicates that you have understood to your satisfaction
the information regarding participation in the research project and agree to
participate as a subject. In no way does this waive your legal rights nor release the
researchers, sponsors, or involved institutions from their legal and professional
responsibilities. You are free to withdraw from the study at any timeand/or

refrain from answering any questions you prefer to omit, without prejudice or
conseqguence. Your continued participation should be as informed as your initial
consent, so you should feel free to ask for clarification or new information
throughout your participation.

Ms. Jill Hnatiuk Telephone: 474997

Dr. Elizabeth Ready Telephone: 478641

This research has been approved by the Education/Nursing Research Ethics Board.
If you have any concerns or complaints about this project you may atact any of

the abovenamed persons or the Human Ethics Secretariat at 474122, or email
margaret_bowman@umanitoba.ca. A copy of this consent form has been given to
you to keep for your records and reference.

Participantdés Signature Date

Researcher and/ or Del egateds D& gnature
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Appendix D: Letter to Executive Directors/Team Managers December 2008

’
Jill Hnatiuk, BKin ”Healm,
308 Max Bell Centre & §  Leisure
UNIVERSITY University of Manitoba / perf‘f)‘fr;*ﬁié‘
of MANITOBA Winnipeg, Manitoba, R3T 2N2 RESEARCH INSTITUTE

W: 4747997 C: 7853466
umhnatiu@cc.umanitoba.ca

Dear Sir or Madame,

| am a Master of Science student in Kinesiology at the University of Manitob&aamd
developing my thesis study to address the integration of physical activity into primary
health care. To make my research more relevant and meaningful, | am hoping that you
will agree to provide some input, and to consider including your clinia rch site.
Below is a short description of my potential research project. It includes a brief rationale
for conducting the study, describes what it would involve for you, the health care
providers and the patients at the clinics, and identifiesdtenpal outcomes for those
involved. This is a preliminary description only, as your input will help me to design a
better, more feasible study.

Background Information & Summary of Potential Research Project

Type 2 diabetes has an increasingly higlvalence in Manitoba. Nearly 67,000 people
are living with the disease and thousands more remain currently undiagnosed. An
effective way to prevent and manage Type 2 diabetes is through increased physical
activity. The Canadian Diabetes Association (CIDA3$ recognized the importance of
physical activity in reducing obesity and improving lipid profiles, high blood pressure
and glycemic control in its 2008 Clinical Guidelines, which include specific exercise
recommendations. In Winnipeg, there is a neeekamine the physical activity services
and supports currently available from primary care teams in order to improve overall
health care delivery and subsequently, the health status of those with Type 2 diabetes.
My proposed research project will asstssrange and scope of physical activity
information provided (i.e. no information to a fully individualized prescription and
follow-up), as compared to the CDA guidelines and to the information patients report
receiving. The data will be collected viaagtitative surveys of health care providers and
patients at the various clinics. The survey questions will likely be developed by myself,
my supervisor, Dr. Elizabeth Ready and my committee members in conjunction with the
you, the Executive Directors ad@am Managers of the clinics agreeing to take part.

The data will be analyzed using emay ANOVA and chisquared analyses.

The study will require minimal time for you, the health care providers and the patients.
You will have the opportunity to be inlk@d in designing the survey to ensure the
information found is both useful and feasible in practice. The health care providers and
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patients will be appropriately informed of the study as peEthecation/Nursing

Research Ethics Boaglidelines and th&/RHA Ethics guidelines before agreeing to
participate and will not be required to make any additional contributions after completing
the survey. The study will be approved by Hukication/Nursingresearch Ethics Board.
The information obtained throughis survey will be confidential and will not in any way
identify the clinics, the staff or the patients, but rather will be discussed as grouped data.

This study will provide each clinic with important information regarding the existing
delivery of physial activity information for patients with Type 2 diabetes. A complete
report will be given to each clinic at the end of the study and this information can be used
to guide the delivery of services towards best practice. Furthermore, throughout the
studythe health care providers and patients will be exposed to increased information
about physical activity from those with an exercise background, potentially leading to
increased knowledge about regular physical activity, additional reference materials and
contacts within the field.

Please contact me or my thesis advisor if you would like to discuss any aspects of my
project. Dr. Ready may be reached at-8841 (until January 39, or at
readyae@cc.umanitoba.ca. Thank you.
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Appendix E: Team Manager Interview Script

ID Number

1. What is the primary mandate of your clinic?

2. What model do you follow for chronic disease care?

3. Do you utilize a common care plan for people with Type 2 diabetes?

a. If yes, is physical activity a comporteof the care plan?  Yes/No

4. Is physical activity support provided to patients with Type 2 diabetes by all of the

health care providers in your clinic? Yes/No

a. If no, please specify which professionals provide this service (not

i ndi vi dual their designations)? | u st
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5. Is the physical activity support given to patients recorded or documented in your

clinic? Yes/No

a. If yes, how is this data recorded?

6. When did your clinic becomassociated with the WRHA?
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Appendix F: Health Care Provider Interview Script

ID Number

Please consider the following case study.

An individual with Type 2 diabetes arrives at your clinic for an appointment. He/she is
middle-aged moderately overweight and has attended your clinic for several months

now. One year ago he/she was diagnosed with Type 2 diabetes but has no other serious
medical conditions.

1. Would you incorporate physical activity into the diabetes management plan?
Yes/No

2. If yes, tell me everything you would discuss with this patient about physical
activity.

3. Assuming you continue to see this patient, is there anything else you would
recommend regarding physical activity at this visit or at subsequent visits?
Yes/No

4. What type of records do you keep regarding conversations about physical activity
with your patients (if any)?
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| am now going to ask you a series of questions about physical activity which may help to
prompt your memory about the services yowjate. Please answer yes or no to the
following questions, assuming the above case study is used as the reference patient.

Woul d youé

Ask about the patientds current physica
Ask about the patient 0 calyastwali Yes/Ss t o be
Talk about how motivated the patient is to exercise?  Yes/No
Talk about the things that might prevent the patient from becoming physically
active? Yes/No
9. Discuss the connection between physical activity and the managentleat of
patientds diabetes? Yes/ No
10. Help the patient to set physical activity goals? Yes/No
11.Talk about people close to the patient who could help or support his/her decision
to become more physically active? Yes/No
12. Distribute written materials fohe patient to take home?  Yes/No
a. If yes, which ones do you distribute?

© N oo

13.Give the patient a general exercise plan (that is, one that is not designed
specifically for them)?  Yes/No
14.Conduct a baseline fitness assessmenY2s/No
a. If yes, what fithess parameters would you assess?
e Cardiovascular fitness (eg. step test, bike test)
e Strength and/or muscle endurance
e Waist circumference (or other body composition assessment)
e Flexibility
15.1f yes, would you provide feedback to yquatient about his/her fitness
assessment score?  Yes/No
16.Develop a written exercise plan, specific to the patient?  Yes/No
17.Refer the patient to a fitness professional?  Yes/No
a. If yes, what type of professional would you refer him/her to?

18.Di scuss physical activity resources ava
Yes/No

19. Refer the patient to a physical activity program offered in the community?
Yes/No

20. Ask the patient to schedule a follawp visit to discuss physical adgtly levels?
Yes/No



140

[Depending on unprompted responses to the case study, ask either questions 21 &
24 or questions 2224]

21.You mentioned Canadads Physical Activit
the guidelines recommend in terms of frequency ,
intensity , duration and type(s)
of activity?
OR
22.Are you aware of Canadads Physical Acti
23.1f yes, can you tell me what the guidelines recominarterms of
frequency , intensity , duration
and type(s) of
activity?

24Do you use Canadadés Physical Activity G
patients with Jpe 2 diabetes?  Yes/No

[Depending on unprompted responses to the case study, ask either questions 25 &
28 or questions 2628]

25.You mentioned the Canadian Diabetes Association guidelines earlier, can you tell
me what the guidelines recommend in terms of

frequency , Intensity ,
duration and
type(s) of activity?

OR

26.Are you aware of the Canadian Diabetes Association guidelines for physical
activity?  Yes/No

27.1f yes, can you tell me what the guidelines recommend in terms of
frequency ,
intensity , duration

and type(s) of activity?

28.Do you use the Canadian Diabetesdtsation guidelines for physical activity in
practice? Yes/No
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Demographic Data:

29.Are you male or female?
30.Where did you receive your professional education and training (specific to your
current job)?
Manitoba Other provincen Canada Other country
31.What professional licenses or certifications do you hold (specific to your current
job)?
32.What is your current professional title (eg. physician, nurse, dietician, etc.)?

33.How many years have you been practicing (specific to your current job)?

34.CLINIC
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Appendix G: Patient Interview Script

ID Number

1. Have your health care providers in this @imcorporated physical activity into
your diabetes management plan? Yes/No (If no, skip to question 6).

2. What type of health care provider(s) have discussed physical activity with you
since your diagnosis (eg. physician, nurse, dietician, sociklenaetc.)?

3. Who is the health care provider who has discussed physical activity with you the
most (eg. physician, nurse, dietician, social worker, etc.)?

For the following questionglease answer based on the actions fronmthi& health
care provider (th@response to question gpu just identified), who assists you in
managing lifestyle choices related to your diabetes.

4. Tell me everything your main physical activity health cavjger has discussed
with you about physical activity since your diagnosis with Type 2 diabetes.

5. Can you recall anything else he/she has recommended regarding physical activity
either when you were first diagnosed, or at subsequent visits? Nores/

| am now going to ask you a series of questions about physical activity which may help to
prompt your memory about the services provided to you. Please answer yes or no to the
following questions (keep the same health care provider in mindtlas finst questions).
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Has your heath care providerée

Asked about your current physical activity level ? Yes/No
Asked about your readiness to become physically active?  Yes/No
Talked about how motivated you are to exercise? Yes/No

© ®NO

Talked about théhings that might prevent you from becoming physically active?

Yes/No

10. Discussed the connection between physical activity and the management of
diabetes? Yes/No

11.Helped you to set physical activity goals? Yes/No

12.Talked about people close to ysto could help or support your decision to
become physically active? Yes/No

13. Distributed written materials for you to take home?  Yes/No

a. If yes, which ones did he/she give you?

14.Given you a general exercise plan (that e that is not designed specifically for
you)? Yes/No

15.Conducted a baseline fitness assessment?  Yes/No
a. If yes, what parameters did he/she assess?
e Cardiovascular fitness (eg. step test, bike test)
e Strength and/or muscle endurance
e Waist circumferencéor other body composition assessment)
e Flexibility
e Donodét know
16.1f yes, did your health care provider provide feedback to you about your fitness
assessment score?  Yes/No
17.Developed a written exercise plan that was specifically designed for you?
Yes/No
18.Referred you to a fithess professional? Yes/No

a. If yes, what type of professional did he/she refer you to?

19. Discussed physical activity resources available in your community?  Yes/No
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20.Referred you to a physical activity prograifiered in your community?
Yes/No

21.Asked you to schedule a folleup visit to discuss your physical activity levels?
Yes/No

[Depending on unprompted responses to the case study, ask either questions 22
& 25 or questions 2325]
22.YoumentionedCamha 6 s Physi cal Activity Guide ea

the guidelines recommend in terms of frequency ,

intensity , duration and
type(s) of activity?
OR
23.Areyou aware of Canadads Physical Activit)

24.1f yes, can you tell me what the guidelines recommend in terms of

frequency , intensity :
duration and type(s) of
activity?
25.Did your health care provider tell you
Yes/No

[Depending on unprompted responses to the case study, ask either questions 26
& 29 or questions 2729]
26.You mentioned the Canadian Diabetes Assmriaguidelines earlier, can you tell

me what the guidelines recommend in terms of

frequency , intensity ,
duration and
type(s) of activity?

OR

27.Are you aware bthe Canadian Diabetes Association guidelines for physical

activity? Yes/No
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28.1f yes, can you tell me what the guidelines recommend in terms of

frequency ,

intensity ,

duration and

type(s) of activity?

29.Did your health care provider tell you about the Canadian Diabetes Association
guidelines for physical activity?  Yes/No
Demographic Data:

30.Are you male or female?

31.Please cire the category corresponding to your education level:
Less than high schoélinished high schoolSome possecondaryFinished post
secondary Professional/Graduate school
32.What is your marital status?
Married/Common law Divorced/Separated Single
Widowed
33.What is your employment status?
Working full-time  Working parttime  Working in the home (not for pay)
Unemployed Retired Other
(specify):
34.When was your last visit to a health care provider where physical activity was

addressed durintipe session (select the health care provider on which you based
your responses for this interview)?

Less than 1 month ago 2-6 months ago 7-12 months

ago More than 1 year ago

| will now ask you some questions about your physical activity during theveast (ie:

last [insert day of the week] until yesterday. For these questions, please consider light
activity to be a slight increase in breathing, heartbeat, and body temperature (eg. leisurely
walking, gardening), moderate activity to be a moderatease in breathing, heartbeat,

and body temperature (eg. brisk walking, biking, dancing) and vigorous activity to be a



146

heavy increase in breathing, a rapid heart rate and sweating (eg. jogging, hockey,

aerobics).

35.1In the last week, how many times did youatty vigorous physical activity?
a. What do you estimate was the total time that you spent doing this vigorous

physical activity in the last week? minutes

36.In the last week, how many times did you do any moderate physical activity?
a. What do you eshate was the total time that you spent doing this
moderate physical activity in the last week? minutes
37.1In the last week, how many times did you do any light physical activity?
a. What do you estimate was the total time that you spent doingghis |

physical activity in the last week? minutes

38.What types of activity do you undertake in a typical week?
Aerobic/Endurance Strength training/ResistancElexibility/Stretching

39.Have you changed your physical activity level since your disigneith Type 2
diabetes? Yes/No

a. If yes, how has your physical activity level changed?

b. If yes, what influenced your behaviour change?

c. Did any of the following play a role in your behaviour change?
Health care provider = CDA guidelines CPAG guiddines
Family/Friends

Health care clinicCommunity programs/resources

40.CLINIC
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Appendix H: Health Care Provider Questionnaire Scoring

The following scoring system will be used to answer the specific objectives outlined in
Chapterl.

Physical activity support scores (reflects themount and type of physical activity
supports):

i

i

Behaviour Change Score of 06 (1 point each yes)
Question # 611

Assessment/Prescription  Score of 05 (1 point each yes)
Question #5, 146, 20

Information/ Referrals/Community Resources Score of 04 (1 point each
yes)

Question # 12,13,119

Total physical activity support score (018)

I dentification and description of the CDA guidelines and CPAG when prompted
and unprompted:

CDA- CPAG

Identifies unpromted Question 2 Identifies unpromptedQuestion 2
Describes unprompte@uestion 2 Describes unprompte@Question 2
Use unpromptedQuestion 2 Use unpromptedQuestion 2
Identifies promptedQuestion26 Identifies promptedQuestion 22
Describegprompted Question 27 Describes prompteduestion 23

Use promptedQuestion 28 Use promptedQuestion 24
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Appendix I: Patient Questionnaire Scoring

The following scoring system will be used to answer the specific objectives outlined in
Chapter 1.

Physical activity support score (reflects theamount and type of physical activity
supports):

i

i

Behaviour Change Score of 06 (1 point each yes)
Question # 712
Assessment/Prescription  Score of 05 (1 point each yes)

Question #6, 187, 21

Information/Refer rals/Community Resources Score of 04 (1 point each
yes)

Question # 13, 14, 180

Total physical activity support score (018)

| dentification and description of the CDA guidelines and CPAG when prompted
and unprompted:

CDA- CPAG

Identifies unprompited Question 2 Identifies unpromptedQuestion 2
Describes unprompte@uestion 2 Describes unprompte@uestion 2
Use unpromptedQuestion 2 Use unprompte@uestion 2
Identifies promptedQuestion 27 Identifies promptedQuestion 23
Describes prompted Question 28 Describes prompteduestion 24

HCP use promptedQuestion 29 HCP use promptedQuestion 25
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Appendix J: WRHA Diabetes Flow Seet

L3
ith Authority  santé de

Caring for Heolth - A I"écoute de notre santé

PRIMARY CARE
TYPE 2 DIABETES ASSESSMENT

Algorithm 1: Management of hyperglycemia in type 2 diabetes

Table 1: Antihyperglycemic

agents for use in type 2 diabetes
class, generic name (trade name).
Bt
Alpha-glucosidase inhibitor
acarbose (Prandase’)

4 i 3 G Biguanide
Overweight ¢ Non-Overweight 2 anfihyperglycemic metformin (Glucophage®, generic)
(BMI 225 kg/m?) (BMI <25 kg/m’) | agents from
| different classes': E Insulin

* biguanide @
« insulin sensilizer® _ Insulin secretagogues

wnh 1 of: agents from : * insulin ‘ slicflureos; .

different classes: secrelagogue : : glicozide (Diamicron . .Qamlcron MR, generic)
red + Bioyanide insulin - : glimepiride {Amaryl™)

inauin - Mok alpha-glucosidoss | : glyburide (Diabeta", Euglucon®, generic)
secretagogue nu f" sensyizer inhibitor . (note: chlorpropamide and tolbutamide ore
insulin insulin : . ¢ still available in Canada, but rarely used)
alpha-gl i i : i nonsulfonylureas:

inhibitor & insulin nateglinide (Starlix’)

alpho-glucosidase : ; - repaglinide (GlucoNorm”)
inhibitor

B«gunmda alono or || 1or2'

* insulin sensitizer*

Insulin sensitizers (TZDs)
pioglitazone (Actos”)

If not at target if not at farget If not at target
. b rosiglitazone (Avandia®)

Add a drug from a different class Add an oral i i | | Combined formulafion of resigli
x ihyperglycemi i 3 || | and metformin

Use insulin alone or in combination with: agent from a biguanide ¢ (Avandomet™)

different class or

insulin®

« biguanide insulin

* insulin secrefagogue secretagogue™* * When used in combination with insulin, msulm
* insulin sensitizer* : insulin sensitizer” ;-"""';';_m e

* alpha-glucosidase inhibitor o insulin i insulin sensitizer and i
~ e appro
ot glucosk # fusing proprandial inslin, do not add an
lycemic agents | insulin secrefagogue.
rr?z‘io 12 n?omhs ' May be given as a combined formulation:

rosigltazone and metformin.

ble 3: Blood Pressure Recommendations

1. Persons with diobetes should be freated to target o systolic BP < 130 mm Hg
[Grade C, Level 3 (27, 28, 32)] and a diastolic BP <80 mm Hg [Grade A, Leve!
LDL-C above target lifestyle modification IA (30)] Sysiolnc BP > l30 mm Hg ond diastolic BP >80 mm Hg ore the
+ d to initiate [Grode D, Ci

solin 2. For people with diabefes, no diabetic nephropathy, and BP levels > 130 mm Hg

and/or >80 mm Hg despite lifestyle modification, any 1 of the following drugs is

High-risk patients with: lifestyle modification recommended as the initial choice of therapy, in the following order [Grade D,
TG level = 1.5 - 4.5 mmol/L and | + Consensus for the order].
HDL-C < 1.0 mmol/L and statin or fibrote

* ACE inhibitor [Grade A, Level 1A (33)];

« ARB [Grade A, Level 1A for co-existent left venfricular hypertrophy (LVH) (34);
Grade B, Level 2 if LVH is nof present (34));

* cardioselective beta blocker [Grade B, Level 2 (35));

fibrate * thiazide-like diuretic [Grade A, Level 1A (36)]; or

* long-acting CCB [Grade B, Level 2 (38)].

LDL-C at target

TG level > 4.5 mmol/L lifestyle modification
+

* When h plus lifestyle modification fail to achieve lipid
targets, the addition of a second drug from another class should 3. If BP targets cannot be reached despite the use of | of the above drug choices as
be considered. monotherapy, use of 1 or more of these or other cnhhypenenslve drugs in
e jiloocd
HDL-C = high-density lipoprotein cholesterol shovkd bec [Grode 0. C
LDL-C = low-density lipoprotein cholesterol 4. Alpha-adrenergic blockers are not recommended as first-line agents for the
TG = triglyceride treatment of hypertension in persons with diabetes [Grade A, Level 1A (37)].
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