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Abstract

The lack of sufficient physical activity £ is estimated to affect 85% of Canadians.
Therefore, this project seeks to support physical activity as a health intervention within
primary care using innovative approaches to help people access combasgaty PA
opportunities. With the use of novel@paches (i.e. integrating a Certified Exercise
Physiologistinto primary care, strategic PA counseling, enhancing healthcare information
systems, creating partnerships between the clinic and existing community service
providers, and developing inventoriesf communitybased programming), we
hypothesize that participants will increase their moderate to vigorous physical activity
(MVPA) levels over ten months. Oseindred and nineteen patients were recruited from
two primary care facilities in Winnipeg analiowed for 10 months. The primary
outcome of MVPAowmins did not change from baseline to 10 months. However, light
sporadic physical activity (LP&oradig increased by 14% by thd"4nonth and sustained
increases up to month 10. Additionally, total sparaphysical activity (TPAporadi
increased by 18% at four months and 21% at 6 months when compared to baseline
values. Conversely, sedentary time increased by 10% amongst participants from baseline
to 4 months and did not change by the conclusion ostilsty. SeHreport data including
selt-efficacy for exercise, symptoms of depression, quality of life, and stage of change, all
improved by the four month time point and improvements were sustained until the end of
the study except seéffficacy for exerce where values returned to baseline by the 6
month. The ENCOURAGE intervention was not successful at increasing the primary
outcome of MVPAgwmins OVer time. Furthermore, increases in sedentary time were

identified amongst the study cohort. Notwithstaumygli results from other secondary
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outcomes (e.9. LP&oradic TPAsporadic Selfefficacy for exercise, mood, and quality of
life) indicate that a multilevel intervention delivered within primary care may contribute

to changes in light and total sporadic picgl activity as well as seteported parameters.
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Chapter 1: Introduction

In Canadaseveral strate@is to increase physical activifiyr the general population
have beeradopted For examplepublic education initiatives identifying the benefits of
physical activity" 2 implementatiorof high school physical education policiesaxation
exemptions fomphysical activity participation fochildren and youtH, and providing
physicalactivity programming withifocal communities® havebeen utilized However,
85% of Canadiansstill do not meet recommended physical activity guidelizied the
risk for chronic diseaselue to physi@l inactivity remains high®. Therefore, new
approaches ameededo addresshe issue of physical inactivity amongst this population
With this in mind, piblic health care facilities represent an opporturatyphysicians and
other health care professionals to interact and educate paiemishealthy lifestyle
choicesincluding physical activitySpecifically in Manitoba, 79% of the population went
to a physician at least one time within tB8@10 calendar gar ’. The opportunityto
promote physical actity, by utilizing the primary carenvironmemto influencechange,

may bea viableapproachandshould be examined

Purpose of research

This project seeks to infence various leals of the healthcare system to mbuky
support physical activity as a health intervention within the primary care envirobyent
utilizing innovative strategies to better support patients to adopt a more physically active
lifestyle. For example some of the strategies that will be used includachingpatients

the skills they needh orderto establishand maintainhealthy lifestylesdevelopinga
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referral process that Wiprovide primary healthcarprovidersthe opportunity to refer
patients to community based physical activity programgiaoglizing healthcare
information systems as a totw enhance communication betwegalthcare providers
anda Canadian Society for Exercise Physiology (CSERIjtified Exercise Rysiologist
(CEP) developing inventoriefor local communig physical activity opportunitiesand
establishing community partnershifis support primary care. In order to facilitate the
physical activity promotion model a CSEEFEP will be integrated into arexisting
Winnipeg Regional Health Authority (WRHA) primahealthcare teamin Canada, the
CSERCEP credentialis the highest level of certificatioravailable for an exercise
specialist®. A CSERC E P &ape &f practice (Appendix A) encompasses both healthy
and clinical population§. This approach recognizehat the collaborations between
primary health care providers exercise specialist and communitypased physical
activity program providers are needed to help patients adopt and sustainea mor
physically active lifestyl€. Finally, this intefprofessional collaborative approach may
strengtherhealttcare systems and improve patiehéalth outcomesas indicated in the

literature'®*?,

Defining terms

Physicalactivity

Physical activityis definel as body movements performed $keletalmuscles that
enableexpenditure of energgbove basal levef$. Physical activity can be performed in
several different contexts including occupational, leisure and datiyities. Physical

activity can vary in intensities from light to vigorot A personthat is classified as



The ENCOURAGE Project Pade:

physically active meansthey havemet a specific activity threshold Based on the
Canadian Physical Actity Guidelines (CPAG),his thresholds recommended to SO0
minutes of moderate to vigorowgerobic physical activity per weekin bouts of ten
minutes or longef®. The CPAGalso suggesthat individuals participatén resistance
exerciseso helpstrengtlenmajor muscles of the bodgr a minimum of 2 days per week

for added health benefitd

Physicalinactivity
For a peson to be classified aphysicaly inactive, they must not meet the
established physical activity guidelints’’ of 150 minutes ofnoderate aerobic physica

activity per week™,

Sedentarybehavior

The terms sedentaryand physically inactive have often been usednterchangeably
within the fitness industryhowever, thetermsare different’” ' Sedentarybehavior
encompasseactivities that do notsignificantly increasea p e reseogy éxpenditure
above the resting levél.e. 01.5 metabolic equivalents METs) '® . OneMET is the
amount of oxygen that a person uses to fuel working muscles for every kg of bodyweight

everyminute By convention 1 MET 8.5 mlO, tkg™ymin™ ?°. These activities would

include resting sitting, driving, lying down, watchingtelevision and other forms of
screerbased entertainmenfThe Canadin Health Measures survey provided data
indicating that adults spend an average of 9.5 hourssedentary activities which
represent approximately 69% of their waking hothrsThe current literature does not
specifically discuss theduration of sedentary activitiea person muséngage in to be

consideed sedentary;however,research has indicated that excess sedentary activities
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(i.e. > 300 minutes/day) can contribute to a reduced life expectarioyfact, if a person
reduced sedentary activities by 5 hopes day they would have a greater than 3 year
increase in life expectandy . Currentliterature discusses the behavior of an individual
and how that behavior is classified as sedentaoy examplejf a persm was to engage

in 60 minuteof MVPA during a 24 hour period and remain sedentary the other 23 hours,
they would not be classified as sedentaingy would be considered physically active as
they have met the CPA&. However, these individuals would have displag8dhours

of sedentary behaviouso are they sedentary or physically activBesearch haalso
identified that being active foonly 60 minutes alay and being sedentary the remainder
of the day does not iprove healtt?3. In fact, individuals who reduce their time being
sedentary by 4 hours to perform light activite. leisurely walking)experience a greater
degree of health related benefifsTherefore, sdentary behavids the participation in a
distinct set ofsedentanyactivities *° during waking hoursn which energy expenditure

does not exceed 1.5 MET%

Primary care

Health Canada regargisimary careas a subsystem embedded within phngnary
health care systerT. Primary care is defined Hyealth CanadasfiThe elemat within
primary health care that focuses on health care services, including health promotion,
illness and injury prevention, and the diagnosis and treatment of illness ana Mjury
The primay care workers camclude butare not limited to family physicians, nurse
practitioners, pharmacists, sociologists, mental health professjomadl dieticians
Primary care, as described by the National Research Council, is considereditd bee

provision of integratedaccessible health care services by clinicians who are accountable
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for addressing a large majority of personal health care needs, developing a sustained

partnership with patients, and pr#dcticing

Exercise pecialist

The Manitoba Kinesiologists Association defines a kinesiologist as a professional
that promotes and provide best practices in prevention, assessment and intervention to
enhance and maintain fitnessalth and wellness, performance, and function, in the
areas of sport, recreation, work, exercise, and activities of daily Virgnesiologists
are exercise specialista’ho have succesdfy completeda fouryear university degree
that encompasses a specialized body of knowledge and skills related to physical activity
8 These exercise specialigtsovide fithess as®ssmentsand evaluations, personalized
prescriptionexercise, eercise supervision, behavioral counseling &wedlthy lifestyle
education?®. Exercise specialistare alsoable to refer patients televant community
public health and physical activity resourc®s If the exercise specialishtends to
prescribe physical activity as a health interventibms preferred that thegertify as a
CSERCERP . This is the only Caadian certificatiorfor kinesiologists, whichincludesa
scope of practicenabling the exercise specialistwork with clinical population§. Our
research project specifically requires thgpertise of aCSERCEP to facilitate our
physical activity intervention moddbecause they will be working within a clinical
environment and prescribing physical activity doth apparently healthy andinical
populations In Manitoba, CSEFC E P 6 s  dt histogically been incorporatechto
primary health care teams. In fact, the CSEEP has not yet beafficially recognized

within the current healthcare systé
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Interdisciplinary primary care teams

Interdisciplinary primary care teamare defined as partnerships between two or
more health care pvaders who work together to achieve shared decision making
according to patient centered objectives and ideals, while optimising the team's
knowledge, skills, angerspectives, as well as practicing in a respectful environment and
maintaining trust among all team memb&ksThis interdisciplinary team may include,
however, not limited to Physicians, nurses, nurse practitioaedsdieticiansThis model
of interdisciplinary health care delivery Iselieved to providequality care through
improvedcoordination enhanceaonsultation, anénprovedreferralprocesses attributed

to theimprovedunderstanding and knowledgeafailzble intervention options?.
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Chapter 2: Review of lterature

The state of chronic disease

Chronic disease can be defined as a preyegsoncommunicable disease that has
long lastingadverseeffects®>. Such diseasemanincludecoronary heart diseasgiabetes,
asthma hypertension, glaucomand cancerln fact, of the 57 million deaths reported
globally, chronic disease is responsible for approxima&ahks, or more than 36 million
deaths®. Moreover, 31 million of those deaths are attributed to cardiovascular disease,
diabetes, chronic respiratory disease, and cafteFhe World Health Organizatio

expects a 15% global incredsedeathsue to chronic diseagom 2010 to 2026%.

In Canadathese same chronic disease issues are eviffemtexamfe, chronic
disease conditions accounted &pproximately 6% of the count rPyods
and this number is predicted to increase over the next detad€ancer and
cardiovasculadiseaseare identified as the two leading chronic dese conditions in

Canada and accounted fpproximately 51% of total reported deaths in 2808

In 2010/2011417,000 Manitobansover theageof 20 received medical care fane
or more chroniaiseaseconditionssuch as cancer, asthma, coronary heart diss@eke
anddiabetes. This represents approximately 46% of the yafion in Manitoba.Based
on Ma n ivitab btatigtiss report, ardiovascular disease, diabetes and cancer
accounted for almost 60% of the recorded causes of de&®11%*. Furthermore, he
2003 Cana@dn Community Health @vey estimated that 760,000 residents in Manitoba

have at least one risk factor for chrodisease, whichepresentg&pproximately63% of
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the populatior?’. Importantly, 40% of all ctonic disease conditions may be preventable

by reducing the effect of knownajorrisk factors such as physical inactivity

The impact of physical nactivity

Physical inactivity is the fourtheading cause b death contributingto over 5.3
million deaths per yeaf, and isrecognized as a global health isStié® *° Moreover,
physical inactivity is a major modifiable risk factor for over ditonicdisease state's.
In fact, Lee et al. *° (2012) provided data indicatintha 6% of coronary heart disease,
7% oftype 2diabetes, 10% of breast cancand 10% of colon cancer can be attributed
directly to physical inactivity'®. In addtion to coronary heart diseas#iabetes, colon and
breas cancer; hypertension, strqlkend osteoporosis haaso been directly attributeid
physical inactivity** 3 Astoundingly, it has been suggested tifia 25% reduction of
theworlds physi cal i nact i vmilioy deaths pee yedr could lmec u r ,

averted®,

The Canadian Fitness and Lifestyle Research Instéstienatethat approximately
80% of Canadians believe physical activityshmany health benefit§* however,
according to the Canadian Health Measures Sufvey 2009 only aboutl5% of
Canadianadults accumulate 150 minutes wfoderate to vigorous physicactivity
(MVPA) per week as recommended by th€PAG ' *> Moreover only 5% of the
population meets these guidelines on a regular Biasida 50 minutes of physical activity
weekly or30 minutes a day 5 days per week) The economicburdenof physical

inactivity on the Canadan health care systens estimated at &8 billion dollars (i.e.
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direct and indirect costsyvhich represerst3.7% of total health care dollars spen2009

46

Curr ent Canadian physical activity aidelines

The currenCanadian physical activity guidelines (CPAG areevidencebased and
provide suggested amounts of physical activity that will contribute to impoove
maintainevidencebased health benefifd. The current guidelines describe the type and
amount of physical activity that offer increased health benefits for the Canadian
population which include children, youth, adults and older adtlt¥hese guidelines
reflect current literature and are in livdth guidelines used in other countriése.
Australig United States of Americd}’ *® *° The CPAG specificdly calls to attention the
duration and intensity of physical activity and are spetifichildren (511 years of age),
youth (1217 years of age), adults (B3 years of age), and older adults (64 years of age
and dder). The ENCOURAGE project primarilfjocuseson adult and older adult
populatiors, therefore, only thee physical activity guidelines will be addressed in this
section. The duration of physical activity ttae CPAG recommends 150 minutes of
moderate to vigorous aerobic physical actiyiey week>. The intent of the guidelines is
to encourage individuals to be active in bouts@friinutes or more to achieesidence
based health benefifS' °*> >> The ntensityof physical advity is another important
attibute addressed within thEPAG andthe requirement to engage imoderate to
vigorous intensity aerobic activiig encouraged in ordeo achievehealth benefits> 43
For example Slordohl et al. ®* demonstrated that moderate and vigs intensity

physical activity improved cardiovascular fitness levels more than lower intensity
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physical activity’>. TheCPAGalso suggest that exercises to strengthen major muscles of

the body and strengthen s should accompany the recommended aerobic activity to

add further health benefitdzor example, the teratureindicatesthat exercises that
strengthen muscles and bones can reduce the risk and reverse the process of osteoporosis
7. Furthermorehigh levels of musculoskeletal fithess are associated with positaf he
outcomes (i.efunctional independencemproved mobility, psychological welbeing,
andimprovements imquality of life) compared to lower leleeof musculoskeletal fithess

47.53 These guidelines represent the minimum amount of physical activity needed to gain
measurablehealth benefits.Therefore, individuals are encouraged déngage inthe
described modesnd intensity of physical activitiedor a longer period than the

guidelines recommenaptimizing health benefi*°.

Benefits of physical activity

Physical ativity has considerable proven healtenefits*’ *° In fact, it is estimated
thatan inactive person who becomes active can reduce the risk of heartogt@&36to
55%°*. Interestingly, coronary heart disease was the first chidis&ase condition to be
directly associated withphysical activity>>. Furthermore,inactive healthy men and
women who increase thesnergy expenditure througihysical advity by 1000 Kcal per
week were found to have an athuse mortality risk reduction up to 30% Health
benefis may beginas early ashe first 15minutesof exercise®. In fact, Wenet al. 3% *°
investigated the minimum amount of physical activity needed to reduce the risk of all
cause mortality. They conaled that 15 minutes a day or 90 minutes per week of

moderate intensity plsycal activity would reduce alause mortality by 14%or
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physically inactive individuals who become physically acfive® Moreover, a further

4% decrease occurs with every additional 15 minutes a day (up to 100 minutes a day) a
person is physically activ® *® Likewise, e Physical Activity Guidelines Advisory
Committeereport from 2008 indicates that 90 minutésnoderate and vigoroyshysical

activity per week can reduce alhuse mdality by 20% when compared todividuals

who do not engage in moderate or vigorous physical ac(i¥iure 3 °’. A continued
reduction in alcause mortality of an additional 20% is evident with a further

accumulation of 5.5 hours of physical activity per welek

Figure 1. The benefits of physical activityn allcause mortality risk.
e "

. 40%
£ reduction

<

20%
reduction

15 - All Cause
Mortality Risk
10— Reduction

All Cause Mortality Risk Reduction

R —

0 T T s ' ' ' T T T ' ' ' T ;
00 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0

Moderate and Vigorous Physical Activity (Hours per Week)

\, J
Adapted from the Physical Activity Guidelines Advisory Committee report fron? 2008

Cardiovascular diseasevhich is responsible for approximately 32% of deaths in

Canadajs significantlyimpactedby physical activity’®. In fact, physical activity can
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reduce the risk otardiovascular disease by at least 33% and as high asvd®&a
compared to physically inactive individuaf. Stroke and hypertensionare also
influenced by increasedn physical activity as represented by a 31% &386 risk

reduction respectively™.

The prevalence ofype 2 diabetes in Canada has rideypalmost 70% from 1998 to
2009, withan estimate@.4 million Canadians living with the diseaSePhysical activity
is bothan important preventative and treatmemtdality for type 2diabetes”. In fact a
review of the evidence supportingpgCh ada és phy s i ceadtatectbatlliol i t y g
the studiesreferring totype 2 diabetesrevealed an inverse relationshiggtweenthe
increasing levelsf physical activity andhe prevalence dipe 2diabetesat a population
level #’. Moreover, individuals withhigher levels of physical activityi.e. >2000
Kcals/week)had up toa 4% risk reduction otype 2diabetes compared to their least
active peers’’. Persons living withtype 2 diabets can also benefit from physical

activity. In fact,a person withtype 2diabetes that is moderately active has a 44% lower

mortality rate than amactive persotiving with diabete<®.

Colon cancer and breast canhave been closely associated with physical activity
regarding risk reduction of disea¥eln fact, physically active individuals have a-30%
risk reduction of colon cancer compared with inactive peers hysigally active women
have a 2660% risk reduction of breast canc€r®2 Epidemiological studies have shown
that moderate intensity activity has a higher degree of protective abibiregaced with

less intense physical activity ®3
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Chronic diseasecare model

The burden of global disease has shifted away from communicable diseases toward
those ofchronic conditios andhealthcaresystems have not evolved quicklyto meet
this emerdgng demand”. In fact, the World Health Organization has reported thag ¢s
fragmented, focused on acute and emergent sympt@mispften provided withouhe

p at i emmplete medical informatiot.

Addressing chronic disease care needs require suitable infrastructure and healthcare
support systems. ThMacColl Institute for Halthcare Innovatior?®> has proposed a
comprehensive Chronic Care Model to address the growing concern of chronic disease
management®. This conceptual moddbcuses on the development and utilization of
interdisciplinary health care teams with a patient centered focus and provides a flexible
yet comprehensive framework as a base for redesigning existing health systems to meet
current health care demanffs In 2000, British Columbia adopted the Ghim Care
Model and adapted theadel to fit the expanding role of government and community
within the Canadian healthcare syst8mThe recently develTheped mc
Expanded Chronic €4%Tais mbdel bettedintegrEte @dmmunity
based health promotion with primary care préwmenefforts in order to address chronic
disease concerns amongst the populatforOntario, Saskatchewan and Alberta have
since developed variations of tl&CCM to effectively manage their own health care

infrastructure$®,

Chronic care models offer systemic solutions to manage chronic disease issues
ranging from current primary health care practices to population health protffofidis

involves many aspects tfie healthcare system such a&stegrated information systems,
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reearch initiatives, patient seffianagement initiatives, health care funding, quality
control, and policy developmefif. The constructs used in the original GficoCare
Model include health systemrganization of health care, seffanagement support,
delivery system design, decision support, clinical information systems, and community
resources and polici€é' "> However, this model was difficult for healthcare teams to
utilize as it focused on clinical based systems and operations without including design

features to facilitate chronic disease education or prevetition

The ECCM as presented by Bast al. ® (Figure 2)focused on theaddition of
constructsto the previous model by Wagnet al. "°, to address popation health
promotion and prevention within Canadian communities. BEGEM consists of similar
constructs to the previous model by Wagreral. % however, a more detailed
community focus consistent with the @wa Charter for Health Promotiorwas
proposed’. The constructs spdi to this model includesel:management/develop
personal skills, decision support, delivery system desigmiemt health serves,
information systems, build healthy public policy, create supportive environments, and
strengthen community actionfable1 compares the concepts frahe original Chronic
Care Model developed by Wagnet al. "° and the strategically adapted version
developed by Baret al®®. The development of th&E NCOURAGE intervention &

utilized many of the constructsesented withitthe Expanded Chronic Careddel®.



The ENCOURAGE Project Padei

Figure 2. The Expanded Chronic Care ModelThis model was utilized to guide the
development ofhe ENCOURAGE ProjecAdapted from Baret al.®,

Community Environment

Health Care System

v \ 4

Individual, community and clinical outcomes
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Table 1. Chronic Care Model Comparisa

Major Concepts Chronic Care Model (CCM) Expanded Chronic Care Model
(ECCM)

Patients have a central role in managing tff Patients have a central role in managing th
own care own care

Self-managemergupport Support patients witeelfmanagemetrskills

to cope with disease

Enhancing skills to develop personal healt
and wellness

Using evidenced based guidelines to dire] ~ Using evidenced based guidelines to dired
clinical practice clinical practice

Decision support

Integrate community basd strategies to stay
healthy in addition to evidence based guidelf
directives

Reliance on multdisciplinary health care Reliance on multdisciplinary health care
teams within clinics to support chronic caff  teams within clinicgo support chronic care

Delivery system design

Expand the support of individuals and
communities outside of the clinic environme

Providing relevant and accurate patient d§ Providing relevant and accurate patient da

Information systems

Include community data in adidin to health
care information

Community resources and Developing community partnerships that Developing community partnerships that
policies support and meet patient needs support and meet patient needs

Develop and implent population health
Build healthy public policy policies

Generating safe and satisfying living and

Create supportive environmen 2
employment conditions

Enhance the health of communities througl

Strengthen community action L L
9 y priority and goal setting initiatives
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Innovative physical activity counseling inprimary care

Several organizationsuch as the World Health Organizatiobnited States
Preventative Services Task Force, and the Canadian Task Force on Preventative Health
Caresupport thamprovement othe current healthcarggsgemby encouraging people to
become more physically active by supportangariety ofapproaches to physical activity
counseling inprimary care’®’®. Severalcounseling protocolsisedwithin the primary
healthcare environmerib help managethe health of individuals are discussed in the

following subsection&®’®.

PACE Canada

PhysicianBased Assessment and Counseling for Exer@®eCE) Canadawhich
was developedy the CanadiarFitness andLifestyle Research Institute, provides a
comprehensive guide to counseling designeldelp primary health care providerassist
their patientdo adopt a more physically active lifestyle andrtgrove dietary behavior
8. PACE Canada was adapted from the Unites States version taking into consideration
the cultural and demographic differences that exist within CarhdResearch has
supported the contributioof PACE to primary care counseling as it offers options for
medical professionals within those environments to effectively counsel their pati&hts
PACE Canada addressasiltiple barriersthat healtibare providers fac@.e. lack of time,
lack of knowledge about counseling on physical activity, and inability to motivate
patients to change behavignshencownselingpatients*®*. For example, PACE Canada
has addressethe time it takes to counsel patients on physical activitye curent
programrequires only two to five minutes of providers' titoecounsetheir patientand

focuses onfamiliar and safemoderate intensityhysical activities’®. Resarch has
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supported théwo to five minute physician counseling session by facilitating increases in
physical activity amongst their study participafi?s®®. PACE also provides online
education for medical professials, counseling materials for patient distribution and
other tools to support the medical professional in effective patient coun&elPgCE
Canada is a suggested nesmfor healthcare providers within primary caas, indicated

by the College of FamilfPhysicians of Canadd The PACE protocol hademonstrated
thata positive relabnshipexistsbetween physical activity counselibyg physicians and
changes in physical activity levedsid therefore is a valid tool to use within primary care
% In fact, Calfaset al® demonstrated that a brief two to five minutes counseling session
can improvetime spent walkingincreases o7 minutes/weekamongst intervention

participants when compared to control.

The 5 AO0s
The5 AOGs ar e anot h ethinthegonitary heglth eareamvicopniest d

to help change health behavidfs®® 8 Used primarily to address health risk behavior,

the 5 A6s consi selingelementf:'e f ol l owing couns

1. assesthepati ent 6s | evel of behavior,

2. adviethe patient based upon personal health risks;

3. assistto anticipate barriers and develop a speaftition plan;

4. agree to mllaborate withpatiens to establislireatment goals angteps on
howto achieve those goaland

5. arrange follow-up supporfor the patient

bel
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Al though the use of the 5 Ads ha$Pbeen e
there are stilla relatively low number of primary health care providers that are familiar
with the strategie&®. In fact, only 32% ofl86 responding physians in one study said
they were generally familiar Wi Sl at he 5
acknowledged by the American College of Sports Medidime US Preventive Services
Task Force, and the Canadi@iask Force on Preventive Catt the 5 A $ehavior
changetechnique is a valuable tool in the arsenal of the primary care phy3icime 5
Abs i s andweffetive approaehdor physical activity counseling within primary

care®® %

The Transtheoretical Mdel
The Transtheoretical ModdITTM) of behavior change is well used within the

healthcare enronment based on its successes as a dynandccomprehensiviool to

help change health risk behaviorspecifically smoking cessatioft®®. The TTM,

developed by James Prochaska has its roots in psychotherapy treating addictive

behavior s. It is now offered as a tool us

becoming physically activeé®. The premise behind the TTM indicates the -self

modification of an existing behavior involves the movement through distinct stages of

change’’. The stage of change constt of theTTM identifies a particular stage that an

individual is in and counsels to that stage. Each stage represents a willingness to

§ir 96

participate in a certain behavitr °® The stagesre as follows” %4

a. Pre-contemplationis the stage where the individual has no intention to

change their behavior within the foreseeable future (6 magnths)
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b. Contemplationis the stage fere a person has recognized that they have a
health problem and are thinking about change, however, have not
committed to that behavior change

c. Preparationis the stage when a person is about to take action to change a
health behavior in which they are as@. This usually has a time line of
one month or less;

d. Actionis the stage where a person modifies their behavior or environment
in order to overcme their negative behavior; and;

e. Maintenances the stage where a person maintains the adopted behavior
from the action stage and attempting to avoid relapse of the negative

behavior.

These stages are dynamas movement through themfigid andnot necessarily in
onecontinuoudirection. Other constructs of tidM have received some attentisach
as proces of change, desion balance, and setdfficacy; however stage of change
constructs have been the most wideloptedfor attempting to change behavidt
Furthermore, a systematic review of the evidence suggestst #tagematched
interventionsappear to be effective in promotiphysical activity behaviot®. The TTM

has been validated and supported for exercise behavior clange

The Green Prescription

Originating in New Zealand 1997 *°

, the green prescription hagrovided
physicianswith a toolto alter physicallyinactive lifestyles of their patients. The green
prescription is a written doowent mimicking a pharmaceutical prescripticGuggesting

that the patientbegin to accumulate specific amounts of physical activiigsed on
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nationallyadopted physical activity guidelind¥. Use of thegreen presdption indicates
that the physiciarsupportsthe importanceof exerciseand equates it with dorm of
medicationin order topromote the health of the patiefit. Physiciansn these research
studieshave been veryesponsive to the green peegption process. In fact, many
physicians believé to be beneficial and achievable within general pracfitahe green
prescription however has mt been implementedery often wihin primary cargractice
In fact, a recent study looking at patient perceptions about physcamysical activity
counseling stated they only received written exercise prescriptions 4% of thé*time
Although sveral research studies hasteccessfullyutilized the green prescriptionor
99-101, 104

healthy and unhealthy populatiomgthin primary care , thereremains room to

improve this process within the clinical setting

Limitations of current c ounseling practices inprimary care

Physical activity counseling practices in primary care have proven to be successful at
changingpatient health behaviors?>'%, Despite the benefitef changing behaviors
described in the literaturéhere are still barriers in place thinit physical activity
counséing within primary care. Many of the barriers described by physicians include
lack of time,more important health issues at halagk of knowledge of behavior change
strategies and physical activity prescriptidiack of success in changing patient
behavour, and the healthcare pro¥#*&etsAdapersol
result physical activity counselingemainsa low prority within the primary care

environmen®, The following sections will discuss some of these issues in more detail.
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Limited time to counsel patients about physical activity and preventative strategies
in general wa cited as the most frequent barrier by physicfarf ! In fact, almost
50% of 96 respondentsn one studyreported that time waa limitation to couselingin

|.83

primary care appointments’. Yarnal et al.®® reportedthatthe amount of timeequired

for a primary carghysician to provide recommendetlysical activitycoun®ling was
estimated to takapproximatelyd minutes®™. Furthermorecliniciansmay only provide
this service to selected patients depending on individual circumstavicesdisplay
specific signs or symptomsAccordirg to the UnitedStates Preventive Services Task
Force, muliple services ar¢o be offered by physicians in primary cdré Estimated
appointmenturationfor non-acuteprimary care visithaveincreasedrom an average of
approximatelyl8 minutes tapproximately 2@ninutes per visif'; however, so have the
number ofclinical items that are discussed at each WiSit'>. In fact, physicians report
discussingapproximately7 preventiontemswith patients at each visih 2005 including
cancer, diabetes and hypertension screeHitf This is compared t6 itemsdiscussed
during primary care vis in 19973 As a result the amount of time spent on each
clinical prevention item has been reduced by about 30 secdfid¥his evidence

certainly validates thdack of timeis abarrierthat limits physical activitycounseling in

primary care

The need to attent other health concerns was another barrier to physical activity
counselig practices byhealth care providerdn fact, 47% o0f96 respondinghealth care
providersin one surveystated this as a barriél’. Physical activitycounselingin 2005,

113
.=

according to Abbet a was approximateltwelfth on a list of specific clinical issues

that were addressed within primary cdfé even though it isconsidered gpriority
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counselingtem by theUnited States Preveative Services Task For¢&. Medications,

blood work, blood pressure and other diagnosis made up the majority of the top 11
clinical items addressed during visits with patietits Even though physical activity
counseling is considered a priority itelff at apracticelevel, there seem to be more

important andprioritizedissues for physicians to atigto?% 8% 113

Inadequate knowledge in physical activity was also cited as another limitation that
physicians have when counseling patietifs Bock et al. **° surveyed 260 physicians
about physical activity promotion and found that almost 30% of résponding
physicians statethey had inadequate knowledge to appropriately counselenpabout
physical activity'*®. Furthermoreapproximately36% ofthosephysicians felt theyvere
ineffective in motivating their patients to increaseir physical activitybehavior'*®,
Moreover, aly 5% of 200 respondingCanadian physiciangonsidered themselves
successfuln changingp at i e nt saétivitp belyasiar . aHis is important because
if physiciars feelthat they have éen successful at changing behaviors in patients they
are more likely to initiate and continue to counsel patiabtaitphysical activity'°. Bull
et al. *'® indicatad that 91%of 789 physicians fel they could providebasic physical
activity counseling however, only 45% othose physicians felt confident providing
specificand more advancddowledge on physical activity®. In a recent paer,Hnatiuk
et al. *® discuss theliscrepancy between patient reported physical activity counseling
and physician reporteghysical activitycounseling attempts. Interestinglghysicians
selfreported more coueting attempts than patients reported receiving. In fact, 86% of
48 responding physicians reportpdoviding behavior change counseling to patients

while only 58% of the 26 responding patients reported receiving behavior counseling
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from these same physids °> Additionally, the provision of physical activity
information and community resource referrals were only reported by physicians 51% of
the time while only 18% of the patients reported receiving this infeomd®. Therefore,
it appears there is a disconnentbetween the tygs of physical activity supporéported

by physicians and the messages that patients nego@it/ing

Counselingpracticestend to reflecta physicia® s o wn p e r hahita'4. | heal

Interestingly, Franlet al. *?°

surveyed3200Canadian physicians in 2007/2008 and found
that certain health characteristm®dictedhow a physician will counsel their patients. In
fact, data indicate thgthysicians who were more interestecpieventionof disease were
more likely tocounselpatientsthan those more interested in treatméhtThe evidence
indicates astrong relationshifpetween the health habits of a physician and the way the
physician counsels their patients within primary caré®?. As a resultby promoting and
supporting physicianto becomehedthy, healthy habitof their patientsmay also be

improved*®°.

Exercise pecialistsin primary c are

Several research studidmve successfullytilized an exercise specialistvithin
primary careas part of a physical activiypterventionto increasehe physical activity
levels of péients™ 12119123 £or examplea 2006 literature review by Tulloctet al. **°
examin@ physical activity intervention studiés determine if the@roviderinfluenced the
effectivenessof the intervention forchangirg physical activity behaviorPhysicians

combinedhealth care providersand exercise specialistgere all represented in the
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literature review Interestingly,the interventionsconsideredin this paper that utilized
exercise specialistsad a 100% succesate for increasing physical activity behavior in
their study participant®ver the short term (226 weeks). This is compared to 50% for
physicians. Furthermorelongterm results remained significant for the exercise
specialists ag1% of their patiend maintained their physical activity behavemmpared
to the patients counseled bghysicians whee behavior levelsemained unchangeat
50% *'°. Moreover combined health care groufise. physician and one otheelth care
provider)proved to be more beneficial than the physi@bme but neither group was as
effective as the exercise specialist in increasing physical activity behBe®ed on this
data, theuse of an exercise specialist appdarsetter supprt changinghealth behaviar
and the adoption of a more active lifestyle amongst patients attending a primary care

center

Halbertet al. *** looked at the impdoof an exercise specialist gysical activity
accunulation and cardiovascular risk factors in a sedentary adult population 60 years of
age and olderThe results of the studyethonstrated an increase in selport physical
activity for both the control and intervention group. In fact, the control gspept 60
minutes (.e. 2 days per week x 30 minutes) walking and less than 15 minutes engaged in
vigorous exercise compared teetintervention groupvho reportedwalking 90 minutes
per week ite. 3 days per week x 30 minutes) and engaging in 40 minutegyoafous
physical activity*?* This increase irself-reportedphysical activity was maintained over
a twelve-month follow-up period.A greater increase of 33% was reported from the
intervention grougompared tohte control groug?’. However, djective measures from

a smaller sulgroup (n=59) did not identify changes between intervention and control
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groupsregardingincreasesn energy expenditur@ his studyalso demonsttad thatthe
par t i cintgnon ttod exercisewas greaterwithin the intervention group in
comparison to the control groujm fact, 68% of the intervention group increased their
level of intention compared t81% of the control group'®. Based on the data
represented inthat study, the exercise specialibetter supportedpatients as they

increased their physical activity leveladtheirintention to exercise

Hardcastleet al. %

utilized an exercise specialist in a study looking ahe
effectiveness of a primary health care based counseling intervention on physical activity,
diet, andcoronary heart diseasisk factors The esultsindicatethatthe physical actiity
counselinggroup wasmore physically active compargd the control groupn total
physical activityaccumulation In fact, a10% increase irselfreport total physical
activity was reported by the intervention group compared to a decrease of 6% for th
control group'®®, Furthermoretheintervention participants who completed three or more
sessions with the exercise specialist reported a 25% greater increase of total physical
activity accumulation compardd individuals who completed two or less sessions with
the exercise specialist®. This studyfurther supports the literature in this area by
indicating howexercise specialistin primary care can facilitate changesin physical

activity behavior®+1%,

A comprehensive research study by Foréeal. *?incorporated £SERCEPwithin
the pimary care environment. Their intervention encouraged physician referrals of
patients to th&€SERCEPfor intensive physical activity counselingroviding kehavior
counseling, physical activity prescription and educati@re the primary task of the

CSHEP-CEP as part of their scope of practice (Appendix. Ahese tasks wer® be
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implemented oversix sessions with each intense intervention particigantResults
indicate thatselfrepored physical activity accumation increased by 47%luring the
study for the intensive intervention participants comparea 18% increase amondgbie
brief counseling groupt six and thirteen weeR4 This improvement wamaintained up
to 19 weeks however, returned to baseline values by 25 weBlespite tle positive
results for the selfeport physical activitypbjectively measured (accelerometpyjysical
activity levels did nosignificantly changein either grougfrom baseline to 25 aeks™.
Even so, aub-groupanalysisof 35 participants wasonducted t@ssesspecific physical
and metabolic outcomesNotably, te intense intervention group showebme
anthropometric improvementsr changesn fat mass and body fat percentdgein fact,
the intense interventiomgroup reported a 2.2% reduction in body fat percentage
compared tan increase of 1.4% itine brief intervention group. Similarly, the tbfat
mass waseducedl.8 % amongsthe intense intervention groupgscompared t@a 1.3 %
increase in fat mass withe brief intervention grouff. More importantly, this was the
first Canadian research studyutilize an interdisciplinary health care teamproach that

specifically utilized a strategy where physicians could refer patieat€ SERCEP*2.

Advancing the evidence

Many physical activity trials within pmary care utilize physiciabased intervention
delivery with some success®?®® However, a collaborative approach with
interdisciplinary heah care teams has been suggest€d?’ Moreover, the addition of
an exercise specialist onto these interdisciplinary teams has been identified as a potential

strategy to help patients chantfeeir physical activity behaviot®’. Limitations have
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indicated that health care providers alone may not have the specialized knowledge or time

to counsel patients effectively about physical activity within primary tar&®

The studies described in the previous sections all support the use -afisciplinary
healthcare teams within primary care. Furthermore, they provide evidence indicating that
the knowledge and skill set of an exeec&pecialist can assist primary healthcare teams
to better support the use of physical activity as a health intervention. With the concern of
physical inactivity and chronic disease on the,risé& necessary t@ursueinnovative
strategies to get peopteoving more. Only one other Canadian study by Foeteal *?
has integrated an exercise specialist into the primary care environment. Therefore, this
thesis project will seek to build upon this literature by enpénting innovative strategies
to better support physical activity as a health intervention within primary care. Moreover,
we will utilize the ECCM to help guide the development of novel linkages between

primary care and communiyased physical activitypportunities.

Therefore, v hypothesize that the ENCOURAGE intervention will increase the
accumulation of moderate and vigorous physical activity in 10 minute bouts
(MVPA10ming Over four months and will also support the maintenance of MWRA
until the 10 month time pointAdditionally, we expect that secondary objective
parameters as well as se#fport parameters will improve from baseline to 4 manths
Furthermore, we would expect this improvemtmbe maintaineduntil the end of the

study
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Chapter 3: Methods

Research nethodology

This research projecitilized a quastexperimentablesign.A quastexperiment is an
empirical study used to estimate the impact of an intervention on the study poptifation
The quasiexperimentakesearch design shares many similarities with true experimental
designs However, the absence of participaabhdomiation,comparison groupsas well
as internal validity controlsyill exclude cause and effect explanations of thigaesh
130 Our studyspecifically usd a oneway repeated measusmnalysis to determine if
changes occtin thedependenvariable over predetermined time poifit% In thisquast
experimentaldesign the assignment of participants whased onspecific selection
criteria. Although randomized control trials are considered the gold stanimhard
establishing cause and effétl there are some situations where it may not be a feasible
design. In our researgbroject,the quastexperimentadesignwasa practical choiceas
we wereworking in a clinical setting within primargare, whichwould be considered a
real world environmen>. Despite the reduced control of theasiexperimentatiesign,
there are advantages. The greatest advantage of this desiigs &tention toexternal

validity **2 External validity reflectdiow results are generalizéuto real world settings

130



The ENCOURAGE Project Pagf

Purpose

This project seekt influence various levelsfdhe healthcare systetn morefully
support physical divity as a health intervention within the primary care environment
using innovative strategieto better supporpatientsto adopt a more physically active

lifestyle.

Hypothesis

We hypothesize that:

1. Participants will increase themoderate and vigoroughysical activity
performed in bouts of teminutes or moréMVPA 10ming from baseline to
four months

2. Participants will maintain all improvements at six and ten months, as
compared to baseline.

3. Participants will improve other objectively measured pararme(ee.
LPA1omins TPAwomins MVPAsporadic LPAsporadic TPAsporadic STEPSight,
STEPSwea, and STEPR) as well as selfeported parameters (i.e. SF
12, PHQ9, SEE, and stage of change) from baseline to four months.

4. Participantswill maintain all inprovements at six and ten months, as

compared tdaseline
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Participants

We screened237 patients and proceeded tecruit 119 patients attendingwo
primary care sitegn Winnipegin this phase of the ENCOWSGE project.We recruied
bothmale and femal patients in the age range of 25 to 75 yadrs areconsidered to be
physically inactive i(e. selfreporting theyaccumulag less than 150 minutes obtal
MVPA per weel. Participantsalso indicated that they are readyo adopt a more
physically activdifestyle. In fact, we accepted patients who identified that they were at
|l east at the contemplative stage %oveording
excludeal patients who have previously been diagrtbgvith chronic diseasge. cancer,
ischemic heart disease, diabetes and osteoporosisther conditiongi.e. exercise
induced anginagardiacarrhythmig that wouldhavelimitedtheir ability to complete the
intervention Patients who weréligible for this project weréentified by a computerized
Risk Factor Identification TodRFIT), whichfolloweda specificaly designed algorithm

(Appendix B. Each assessmentwase r sonal i zed based on the pé:

The RFIT is a comprehensiveompute-basedassessmeribol designed to assess
healthrisk behaviorsphysical activity accumulatiomnd readiness to chantjfé Patients
within the center waiting room completed this evidebased assessment surveyan
touch screen computeResults were automatically returned to the patient upon
completion of the @mputer survey. The patietitenchose to present thimformation to
their physician during their primary care appointm@#th 1) In cettain situations,the
patient wouldvisit their primary care giver before the RFIT is completdthen this
occurred(path 2), the patientwasrequired to complete the RFIT immediately after their

appointment with results being handed to the health care provider in orgealify for
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the research projedtFigure 3). The responses provided by the participant are only
temporarily stored in the computer memory for generating the summary report. Relevant
information presented in this report can provide patients and physieiéminformation

about the patientdés risk for chronic disea
to the protected database, all information is eliminated from the local computer hard drive

2% The RFIT tool has been previously validated for use in primary aaeetool used to

collect and convey information about patients' hegdthted behaviors™

After being screenedor eligibility and following a physidan consultation,the
patientswho areeligible to participatevere referred to the projed€SERCEP by the
primary health care staff. THRSERCEPthencontaced each patient to ask if the was
interestin participating in the reseeh study. If the pagint agreed, appointments were

thenbooked with research staff secure informedonsent and entrance into the study.
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Figure 3. Recruitment strategy.This flowchart highlights twopaths for study
paticipants. Path 1 begins with tlRFIT evaluationfollowed by ahealth care provider
consultation. Path 2 begins with a health care provider consulfatiowed byan RFIT
evaluation. Ifpatientsmeet selection criterjathey advance to th€SERCEP for the
ENCOURAGEproject If they do not meet selectioniterria, or choose not to participate
in the studythey are directed to standard care.

Patient Visit to Primary Care Clinic

(RFIT) Risk Factor . . Nurse
Identification Tool Physician Practitioner Other
The ENCOURAGE Project
Project stes

The ENCOURAGE project was implemented atwo primary carecentersitesin
Winnipeg The specific sites werACCESSTranscona and BCESSRiver East.These
centerswere selected becaugeevious collaborativeprimary care projects have been
successful at these location8dditionally, both Access centeraitilized the same
electronic medical recordystem. Thisdid allow communication across both sites for
primary care providers as well as the pro@&ERCEP. The site supervisors from each
of these locations also expressed interest in becoming part of this research project.
ACCESSTranscona is locateid the east partof Winnipeg The adultpatient populabn

in this centerwasapproximately4200 peopleACCESS River East is located in thenth
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east part of Winnipeg. Tredultpatient populatiorat thiscenterwasapproximately 7500
people. Both ACCESS centers offerwide rangeof programsincluding primay care,
public health, community mental health, community development, homeacdrether

services designed toeet the primary healtbare needs of tHecal community**,

Ethics approval

This studyhas been approvdy three ethics review panelamelythe University of
Manitoba Education/Nursing Research Ethics Board, the St. Boniface General Hospital
Research Review Committeand the Whnipeg Regional Health Authority Research

Review Board

Data oollection

Collection of data toolplace over five meetings. Haeneeting wasonducted by
one of theresearchstaff and tookapproximately 30 minutes to completdowever,the
initial baselinemeetingdasied 60 minutes in order to provide enoutyme for patients to
ask questions about the study and to collect informed cornBeatresearch meetings
consised of completinga variety ofquestionnairesAdditionally, each patientvasgiven
an accelerometer to be worn for seven dae research negings ook placeprior tothe
intervention (baseline)ard again at two, four, six and temonths (Figure 4) This
research scheduknablel us todetermine ifthe intervention contributedo a change in
outcomesover time Based on data collecténl the Geen Prescription study, we would

expect patients to accumulate 11.3 + 21.7 minutes (Mean + SD) of M¥BA upon
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entry into the stdy (i.e. 79.1 minutes of MVPAer week). Furthermore, weould
expect the prapsed intevention to increase daily MVPAy an average of 7.8 minutes
per day (i.e. an increase of 54.6 minutes per week) above ba%kliBased onthat
information, we determinethe sample ge required to det¢é a moderatechange in
physical activity behaviorA power analysis indicates thaith 50 participantsve can
detect a meaningful differen¢gO0 . 05) of approxi mately 55
with 80% power. Data was collected from 119 participants. However, only participants
who completedthe study withthree or more data points were included in the final
analysis f = 56). A valid accelerometer day is when accelerometer wear time is greater
than 8 hours @ day.Additionally, the accelerometer needed to be worn for at least 3

days to be considered valid data and used in the an&iysis
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Figure 4. ENCOURAGE project timelineThis timeline represents all research nmegt
and CSERCEP sessions that each participant will complete as outlined within the
consent document for the ENCOURAGE project.

Combined Research meeting and CSEP-CEP session
CSEP-CEP session
CSEP-CEP session
CSEP-CEP session (phone call)

Combined Research meeting and CSEP-CEP session (Final session)

4months
10 months

Research

Research meeting (Final Appointment)

Research meeting

Intervention

All patients who volunteed to participate in the study ewe assigned to the
ENCOURAGE intervention. In ordertto alter patient physical activity behaviors, the
ENCOURAGE project was designed toinfluence multiple levels of the health care
system, individuals, anthe community. Thé&CCM (Figure 2)introduced by Baret al.
%8 reflects some of the processes that we specifically addtessrderto implementhe
ENCOURAGE project Many aspects of this mulkevel intervention @ok into
consideration infrastructure asgistem levethangesA summary explaining some of the

ENCOURAGE project approaches is provided within the following sections.
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Adding an exercise specialist to the primary caeam

The ENCOURAGE projec€SERCEPIs oneaspect of thénterventionmodel The
CSERCEPbroughtspecialized skills and knowledge tarpary care in a supportive role
contributing to an interdisciplinary healthcare te@® Physician, nurse practitioner, and
dietician) The CSEPCEP supporéd and educatéthe primary care team regarding the
link between physical activity and patient €ain order to enhance the health care
providesoconfidence aneffectiveness when counseling patients about physical activity.
To facilitate this integration processinto primary carethe CSERCEP actively
participate in weekly staff meetings with healttare providers to develgmrofessional
and interpersonalrelationships The CSEPCEP also sharé common office space with
other health care professionals in order to help eliminate communication barriers and to
further facilitate ongoing professional reltionships. The CSEPFCEP 6 s rmthee wi t h
centerincluded the development dinkages between primary care and commubaged
physical activiy providers to increasgpportunities for participas to become physically
active. Additionally, @velopinga patientcentered referral processasabledparticipants
to access communilyased physical activity programs and other unstructphgaical
activity opportunitiesThis wasanother innovative function of this intervention facilitated
by the project CSEEP.

In order to influence patiergthysical activitybehaviors the CSEEBEP met with
each patient on fiveccasions over Bour-monthperiod Sessions occtedat baseline (0
months), 0.5 months, 1.5 months, 2.5 months and 4 months (Figureef}.5fmonth
appointment wasa phone call sessipnall others were faceto-face and lastd

approximately30 to 45 minutes During eachsession,the CSEPCEP providal the
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participants with the knowledge and skills they reskih order to adopt a more
physically adwe lifestyle (AppendixC). The CSERCEP worked to enhance the
prescription of physical actiyitas a health intervention on mple levels. First, the
CSERCEP suppored and educad participantsabout the extensive health benefits of
physical activity by using a onenone counseling approach to help improtre
participamt s® physi cal. Secand, ithe ICESEREPprevidal \partwipants
with tailored and practicaéxercise prescriptions that consider the particifggstigsical
activity interess while taking into consideratiospecific barriersthat have prevented
them from being moreghysicaly active in the past Third, the CSERCEP taught
participantsthe skills they need to create their own actpdan, as thg becane more
physically activiy so theywould have the skillsnecessaryo sustain healthy physical
activity behaviorchangeover time. Finally by providing the opportunity for participants
to accessupport structure§.e. group exercise sessigraeon-one counseling sessions)

the CSERCEPwould beable toinfluence physical activity behavior change over time

The CSEPC E P time wasspent orspecific job related functions within the clinics.
During theENCOURAGE project the CSEPCEP participatel in meetings with clinic
and nonrclinic staff, interacted with studyparticipans, engaged inmeetings with
community organizationsand performed manyadministrative dutiesi.e. meeting
preparation,developingpatient notes, weekly reportand physical activity inventory
creation for the surrounding community) Expected time allocation for jetelated
functions of the CSEREEP were based on the model created prior to project
implementation. fiese dutiesire listed in Table 2 These values are listed as percentage

of work day completedybthe CSERCEP.
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Table 2 Expected time allocatioffior job-related functionsof the CSERCEP

Job function % of Workday
Interactionwith Clinic staff 10
Interaction with Norclinic staff 10
Interaction with Patients 40
Follow-up andPreparation for Patnt Meetings 10
Specialty Program interaction 10
Administrative functions 20
Total 100%

This information isdescribed apercentage of time spent out of 1000b.= 49 weekps
Interactions with clinic staff include all health care providers and supgtaift.
Interactions with nostlinic staff include Winnipegn motion City of Winnipeg and
many other community partnetsiteractions with patients include all study participants

as well as other nestudy patients. Follomap and preparation included ataterial
development for meetings and session plans for participants. Specialty program
interactions include diabetes program delivery, exercise class delivery and other
programs delivered throughout the study on and off site. Administrative functions cove
all other areas not mentioned above suclpatent session notes, weekly reports, and
physical activity inventory development.

Integrated nformation systems

The ENCOURAGE projechas leveraged theexisting electronic medical reed
(EMR) systemto beter supporicommunicationrabout physical activity and patient care
between health care providers at temters For example, an electronic referral system
was establishedvithin the EMR using a process that is similar to the previously
implemented systenat the centerfor use by other health care providei$ie EMR
system also allows th&€SERCEP to record patient notes and physical activity
prescriptions into the EMR so other health care providers can access this information
(Appendix D) This approach ebles health care providers to read the physical activity
prescription and to renforce the health behavior recommendatratedby the CSEP

CEP.
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Community and primary care grtnerships

The CSERCEP extensively documeatt community based pgramming
opportunitieslocated within close proximityo the ACCESS centexr These inventories
contaired information of facility-based physical activities, natdpased physical
activities,location cost, and contact informatidar the organizations that are irlved.
This tool suppored the increaseand effectiveness of physical activity as a health
intervention by providing accessible information to health care providers in order to help
improve patient physical activity behavior Notably, the ENCOURAGE project
specifically desigad and implemerdd a referrd system where the CSEPEP refered
ACCESScenterpatients to communitpased physical activity programghis referral
system allowedfor a tighter connection between primary caaed established
communitybased physical activity service providereoretically, this approach should

help support patients adopt a more physically active lifestyle.

Patient ®If-management

Self-managemenis generally described dke ability of a patient to make decisions
about their current state of healdnd to make decisions about the steps needed to
improve their health behaviorS® Providing education abouthysical activity and
developing patient sefficacy can create aenvironment where patients can start to
make informed decisions abdatcoming more physically active in order to help prevent
the developmenof chronic diseasé®. The project CSEREP heled educatestudy
paricipants about the health benefisphysical activity and taugtihem how to develop
action plans tetart andcontinuebeingphysically active. For example, durisgheduled

counseling sessionsith the CSERCEP thecurrent activity levels oparticipars are
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assessedach personvas thentaughthow tosafelymonitor the intensityand duratiorof
their physical activityso they are conscious of their physical activity patteitse
participants are alstrained onhow to recognizephysical activityoppatunities within
the communityso they know how to access existingygical activity programs.
Furthermore, gtients wereshownhow to recognize potential barriers to physical activity
and how to navigate through themorder to remain activd he participantsare educated
on how to create personal fithess goals and howdevelop personal action plans to
remain physically activéhrough the provision abols to track and record daily physical
activity. Relapse of physical activityehavior isanotherissue that patients areounseled
for. Occasionally, patients magliscontinue their physical activity even though their
intentions are to be active. Raits weretaught how to recognize these situations and
how to adjust goals and make minor alterationsistiag patterns of behavior in order to
regain their previous physical activiperformanceThis approaclprovidesparticipants
the tools to begin making informed decisions regarding health behaviors, specifically

how physical activity can promote poséihealth outcomes.

Creatke supportive Bvironments

Creatingindividual and social supportructuress another important aspect of this
intervention For example, e project CSEfCEP promotedhe ENCOURAGE project
within the community by informindocal facilities and other stakeholders (i.e. Citly o
Winnipeg, YMCA, Snap Fitnesgtc) of the purposdor the study. This approach can
further reduce barriers for the participants lmentifying the local facilitieswho are
committedto welcomingthe patientand heling them to integrate into this environment

potentially enhancing h e p goarticipatidn Sndphysical activity Group exercise
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classeswere arranged for the study participant®t only to provide technical skill
developmentbut alsoto provide the opportunity for developing personal relationships
with other stug participants. The intention te facilitate a positive environment in order

to support physical activity goals of the participants and to help with their adherence to
exercise. Encouragngt he use of t hatso doriribuied ywupmogng thee mo
study participants This approach creates linksetween new participants andore
experienced ones to help provide needed supfadt others with common interesend

help faciliate changes irphysical activitybehavior The project CSERCEP provided
additional individual supportfor each patientas theywere seekng to adopt a more

physically active lifestyle.

Strengthen Community Action

Creating community connections isagherimportant and innovative function of this
interventionmodel Establishing community support and developing a communication
processbetweenprimary careand the communitys necessary for promotion tiealth
within the localpopulation. One of thetratedges developedo facilitate the relationship
between the community and primary cavea s t he creation of
C 0 n n e cdomnoittees This committeeprovidedopportunities to establish partnerships
betweencommunity leaders within the physical advenvironmentand primary care
representativesthe main purpose of this group svio establish lines of communication
and provide physical activity opportunities for primary cae support health
interventions These community partnecsirrentlyprovide programming within the local
neighborhoodor healthy populationshowever, they currently are not part of an existing

primary care referral process fact, our intention is to develop this referral process in
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coordination with primary care and our comnity partners to include multiple levels of
physical activity opportunities appropriate for clinical populatioBpecifically, the
CSERCEP, with the help of these established community partrigelogd an
extensive document highlighting all commuynitased physical activity opportunities that
will be used to help facilitate the physical activity intervention. The city of Winnipeg,
local community clubs, community groups, fithess facilities, and local school®affer
their locations as resources fatimary care toprovide opportunities for participants to
increase their physal activity. Therefore these organizationare representeon the
Community Connections @nmittee. Additionally, Winnipegin motion did provide
valuable tools, such as informati and links to activities and actas a resource for

primary cae.

Primary outcomes

The primary outcoméor this studyis a change inthe totalaccumulation oMVPA
performed in bouts of ten minutes or m@MVPA 10ming), from baselingo four months
assessed using acceleromefsditional follow-up measures includesix and temrmonth
time points.The Actical accelerometewhich wasused to objectively measure physical
activity, is a small (2.8mx 2.7cm x 1.0cm)electronic device that senses motionrthree
directions and is equipped with amternal processor that provides simultaneous step
count data . It detects lowfrequencygravity-forces (0.53 Hz) common to human
movement. Thee values called countsaresummed over a specified intervablled an
epoch™" 138 The cut pointsised in this project to identify physical activity intensities are

consistent with those described by Coltyal *°. Specifically the cut points usednd
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summarized during0-secondepochsinclude sedentary activitycut points fromO to

49.5, light activity cut point$rom 50 to 767.5, moderate cut poirftem 768 to 1981,

and vigorous cut points are greater than 1981variety of parameters describing
intensity and duration of activity are generated by the accelerofgipendixE). The
accelerometer waworn for a period of sevemaysor moreto directly measure the
physkal activity behavior ofach patienat eachdata collection time point®. A valid
accelerometer day is when accelerometer wear time is greater than 8 hours per day.
Additionally, the accelerometer needed to berwfar at least 3 days to be considered

valid data and used in the analysfs This tool has been previously validat@d-* 14

Secondary outcomes

Secondary outcome measures inclubiditional accelerometer data parameters,
changes inhealth behaviors, physical and mental functioning, quality of life,- self
efficacy, symptomsof depressionand additionalmedical chart dataAll secordary

outcome measures wegsissessed at each of the research meetings.

Otheradditionalaccelerometer data parameters assgeludeten minute bouts of
light (LPA1oming andtotal physical activity(TPAsoming, ten minute bouts of sedentary
time (SEDiomins), Sporadic MVPA(MVPAsporadig, sporadiclight (LPAsporagig and total
physical activity (TPAsporagid, and sporadicsedentaryactivity (SEDsporadid- We also
assessd the accumulated step counfsr MVPA (STEPSwpea). Other step counts (i.e.
light andtotal steps) wrenot evaluated due to increased variability for low intensity step

counts with thaise ofthe Actical accelerometeré’.
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Overall functioning and quality of life of the individualawassessed uginthe S
12v2questionnaire™*2 The SF12v2 is based on the 3@&m ShortForm Health Survey
(SF36) 12 With its 12questionsit is shorter and more straightforwa@completethan
the SF36 '*2 It assesses healtielated quality of life using eighdimensions such as
physical functioning, role physicéimitations bodily pain, general healtlvitality, social
functioning role emotimal limitations, and mental healtResponsewerebased on the
patient'shealth over the previou®ur-week period The patient responses weggaded
and scoredy an online scoring systerd®, with a higher score reflecting a bettealth
related quality of life.Two separate comp@nt scores wereeturned distinguishing
between physical and mental healffhe SF12v2 has been previously validated in

determining health related quality of li&ad overall functioning (Appendi®) *** 4

Physical activity sele f f i cacy, which is defined as
likely thatthey will successfully incorporate physiaetivity into their daily routiné“®,
wasassessed using tiseltEfficacy for Exercise (SEE) surv&y. The SelfEfficacy for
Exercise (SEE) scale is a revised version aAMey's selfefficacy barriers to exercise
measuré*’. The selfefficacy for exercise scafecuses on sekfficacy expectations and
how they relate tahe ability of an individual to continue exercising in theefaaf
perceived barriers?’. Selfefficacy is defined by Bandurd® as one's belief in their
ability to succeed in specific situatioh€. This tool vasused to measure the ability of
an individual to become and stay phy#licaactive. This tool hagpreviously been

validated and haseen shown to predict physical activity behavigAppendixH) **’.

Symptoms of depression wemssessed by thPatient Health Questionnair@

guestion form (PHER). The PHQ9 is a tool used to screen depression symptoms among
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individuals. This questionnaire providgmtient feedback that is used for diagnosing
major depresion symptoms as well as selecting and managing potential treatments. The
severity score that is derived from tharveyreturns a potential diagnostic feature which
the attending physician can utilize to inform health care decisions. This tool has been

previously validated for use in primary care (AppenidiX*®*°.

Patients wereasked to complete tHatages of Change Questionnaicedetermine if
the intervention suppts changes in attitude and motivation for increasing physical

activity behavior % 1°2

This questionnaire is based on the Transtheoretical model
founded byJames Prochask4 This model, initially developed for smoking cessation
then later adapted to physical activity behavior chapgaicts thapatients go through
five stages of behavior changs ttey seek to change their physical actiighavia *.

The stages consist of pecentemplation, contemplation, preparation, action, and
maintenance”. This tool has been previously validated for use with physictivity

interventions (Appendiy) >3

Ethical considerations

Informed consent

The informed consent processgplairedto the participant the nature of the research
project, the procedures and expectations pafticipation, the risks and benefits,
acknowledgement of the voluntary participation or withdrawal from the study, the level
of confidentiality, risk and benefits of participatioas well as the consent statement

(Appendix K). The patierg wereprovidedan oppotunity to discuss the studyrior to
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volunteeringto paticipate. The researctaff wasavailable to answer any gstions that
may arise from thiprocessConsent form®utlining the trial and all procedures involved
and mtentid risks weregiven to potentialparticipans. Informed consent asprovided in
writing from all participants prior to their enrollment in the studye informed consent
form wassigned and dated by the paip@nt and the research stafihe signed document
was retainedin the patient case folder and a copgswrovided to the participant upon

request

Standard are
Standard care vgaavailable to all patients who do not participate in this research
study. Standard care consists of medical and counseling sepvinededby health care

providersat thecenter

Risks

The literaturesuggeststhat the health benefits of physical atfivexceed the
potential injuryrisks of physical activity®* **° In fact, he risk of death during exercise
is estimated to range froone per 116,000 exercise houts one per 784,000 exercise
hours amongstpatientswith established heart diseas¥ > These sks are further
reduced by the fact thatishprojectwill recruit apparently healthy people who have not
been diagnosed with a chronic diseasendition The risk associated with the
participation inthis studydoesnot exceed the risks a person expemsnon a daily basis

while they arébeingphysically active
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Benefits

The participants of thigesearch study will benefftom the project as they were
provided with specific knowledge and information regarding the amount and intensity of
physical activiy that they completein their day-to-day life. This information is not
currently available to patients that attend a primary carger The health status of the
participant may or may not be influenced by their participation in the study, as each
patiert in the study may differ with their participation in physical activity. The Winnipeg
Regonal Health Authority and theesearch team may benefit from this study by gaining
novelinformation describing the effectiveness of gigsical activityinterventon within
primary care. This information may then b#lized to direct the development of new

prograns.

Voluntary participation or withdrawal

The participation of each patient is voluntary. If a person decides not to participate in
the study, theywere provided the opportunity to ask for educational material about
physical activity and other resources regarding physical activity programs within the City
of Winnipeg. If a person chooses not to participate in the studig ot compromise the
current carghat they are receiving at the primary caeater If a person dagagree to
participate, they wer&ee to withdraw at anyime with no impacto the standardare

they are receiving at the primary caenter

Confidentiality
Information gathered aspart of the study may be published or presented in public
forums. In accordance to theersonal Health Information cA of Manitoba (PHIA),

participant names or any other features that would identify an individual will not be
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revealed in order to protectehdentity of research participantall participants vere
assigned a unique identification number for the purpose of this research study to ensure
anonymity and confidentiality. Data files ene only accessible to the principal
investigator and his reseéarstaff, anl did not containthe patienb6 same. All data \as
treated as confidential in accordance with Bt#lA. In addition, all researcstaff have
been appropriately trained to handle sensitive personal informiatiancordance with
the PHIA training. Each researchbéassigreda pledge of confid#iality before the study
was implementedAll information that may reveal personal identifiers (such as name,
address or telephone numbers) wermmoved prior to data analysis, again, in order to
protect pdent anonymity and confidentiality. Publications will present group results only
and will not utilize specific examples of a single participaithout removing identifiers
prior to publication

All records verekept in asecure area andnly research &m members lthaccess
to these recosd Electronic data files wesdored on gpassworeprotectedcomputer in a
secure office locatedt theSt Boniface Research Centdduring patient sessionwith
the projectCSERCEP, information was recorded in theVRH A dedectronic meital
record system Thi s i nformation will become a
medical recordsStudy participants werasked to provide their consent to do $bis
information will be protected as confidential in accordanceh® PHIA. All other
research datayhich isnot part of the electronic medical records systert be keptfor

a maximum okevenyears and then appropriately destroyed.



The ENCOURAGE Project Padgd

Statistical analysis

Data wasevaluated using several statistical tesksrmality tests(i.e. Shapiro Wilk)
were performed for study parameters. Parameters that were not normally distributed were
transformed using the natural logarithm meth@de way repeated measuddNOVA
wasemployed for this data st detect a significant changeross timeThe time points
thatwereusedfor data collectiorare 0,2, 4, 6, and 10 months. If the statistical analysis
returns asignificantvalue (p ©0.05 then we conduetd a Newmaii Keuls methodpost
hoc analysis tadentify where the significant differencégtween the mearexist. Sub
group analysesvere completed for several parametére. BMI, age, sex, siteseason
and baseline physical adty) using a tweway ANOVA to detect significant changes
acrossgroup andtime. We conduced a Newmari Keuls methodpost hoc analysis if
significance is detected to identify where the differences .exis¢st were used for
mean comparisons within the dateevaluate potential change of variabM&e also usd
aCochr ane 0 s tesptosamalze ithe tategorachl variables within our data set.
Datawaspresented as meanSEor in frequency (%) amongst the gro@bjectiveand
selfreport data paranters used in the statistical analysis of the ENCOURAGE study
were coded with specific identifierd\ll identifiers are disfayed in Table3. Only

participants who completed the study were included in the statistical analysis.
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Table 3: Parameters for theENCOURAGE study

Abbreviated o
Descriptionof parameter
Parameter

MVPA 1 omins Moderate to vigorous physical activity in bouts of 10 minutes or more
MVPAgpoadsic  Moderate to vigorous physical activity bouts less than 10 minutes
LPA omins Light physicaactivity in bouts of 10 minutes or more
LPAsporadic Light physical activityin bouts less than 10 minutes
TP A oMins Total physical activity (light, moderate and vigorous) in bouts of 10 minutes or more
TP Asporadic Total physical activity (light, mogkate and vigorousih bouts less than 10 minutes
SEDiomins Sedentary activity in bouts of 10 minutes or more
SEDsporadic Sedentary activityn bouts less than 10 minutes
STEPSwpea Step counts based on moderate and vigorous intensity
PHQ9otal Patienthealth questionnaire total score
PHQ 94 Patient health questionnaire categorical score (symptoms or no symptoms of depre
SF12nysical Short form 12 health questionnaire physical dimension
SF12yvental Short form 12 health questionnaire mentahehsion
SEE Self-efficacy for exercise questionnaire
TPATermvpa Total physical activity tertile based on moderate and vigorous PA at baseline
MVPAemvea  Moderate and vigorous PA tertile based on moderate and vigorous PA at baseline
TPATerrrA Total physical activity tertile based on total PA at baseline
MVPAerrpa Moderate and vigorous physical activity tertile based on total PA at baseline
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Chapter 4: Results

The role of the CSERCEP within the ENCOURAGE intervention

The CSEPCE P 6 s rimothedtiniowag rhultifaceted (Figure)5Approximately
one thirdofthe CSEFCEP6s ti me was spent with patient
interacting with clinic and noulinic staff as well as specialty programming (i.e. diabetes
and exercise classedhteractions with clinic staff included all health care providers and
support staff. Interactions with natinic staff included Winnipegn motion City of
Winnipeg and other community partners. Interactions with specialty programs included
diabetes prgram delivery, exercise class delivery and other programs delivered
throughout the study on and off site. Preparation for meetings and program delivery
required approximately 25% of the CSEEPs day within the clinics. Followp and
preparation included llamaterial development for meetings and session plans for
participants. The remaining time was spent on various administrative functions necessary
for project implementation and delivery on a daily basis (i.e. patient session notes, daily

and weekly repds and community physical activity inventories).
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Figure 5: Time allocation chartCSERCEP time spent in clinic performing job related
functions associated with the ENCOURAGE studgita described as percent of total
time spent in clinic.i{ = 49 weekp

Interation with
clinic staff
8%

Interaction with
non clinic staff
9%

Interaction with
specialty program
5%

Participant6s characteristics

One hundred and nineteen individuals were enrolled from 237 possible patients
referred to the project coordinators from two community primary care locat@mes.
hundred and eighteen patients were screened out from thmabr237 potential
participants for various reasons (i.e. did not meet study requirements, chose not to
participate, did not show up for initial meeting with CSEBP, was outside CSEPEP
scope of practice) leaving 119 participants recruited for thay stixty-two participants
elected todrop outof the study (Figure )6leaving 57 participants who completed the
study. The majority of the drop outs occurred after the baseline appointment, but before

the 2 month appointment (n = 40). The remaining 22igigants withdrew over the
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remaining course of the study at various time poiaseline characteristics for
participants included in data analysis{56) can be viewed in Table Zhe mean age of

this study group was 54 1 yearwith a range of 30 t@2 years. Females represeni@®bo

of the study participants. Mean body mass index (BMI) for the study population was 35.2
+ 0.8 kg/n?, which is classified aa class Il obese populationBMI values for this
population ranged between 2k&n’and 48.2g/m” The rumber of sessions that study
participants(n = 56) completed with the CSEBEP averagedi.6 = 0.1.Fifty two
participants completethree or moresesions with the CSEREP representing 91% of

the study populatianAmongst52 participants that &&nded three or more times, 48 of
them attended all five meetings with the CSEIPP. All study participants had at least

one risk factor for chronic diseadt **®

Specifically, 96% of the study population was
not meeting the CPAG; 96% of the study participants were either overweight or obese;
71% of men were over the age of 45 and 36% of women were over 55 years of age.

Furthermore, 88%f the study population had &wof the aforementionedsk factors and

34% of the population had three risk factors for chronic disease (Zable
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Figure 6: Participant flow chart for the ENCOURAGE project
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Table 4 Baseline participant characteristicsessions attended, andki factors.

Parameter Parameter description Participants

Age

Years 51+1
Sex

Male 17 (30%)
Anthropometric Measures

Weight (kg) 98.8 +2.6

Height (m) 1.64 +0.03

BMI (kg/m?) 35.2+0.8
Number of CSEfCEP sessions attended (max of 5 sesi

Mean sessions attended 46+0.1

O 3 sessions attended 52 (93%)

All 5 sessions attended 48 (86%)
Chronic disease risk factors

Age (male O 45) 12 (71%)

Age (female O 55) 14 (36%)

BMI (025) 54 (96%)

Insufficient Physical activity (450 MVPA mins/weeky 54 (96%)
Chronic disease risk factor summdoy participants

Participant with 1 risk factor 56 (100%)

Participants with 2 risk factors 49 (88%)

Participants with 3 risk factors 19 (34%)

All patient data collected by searchstaff at both Access center locations (Transcona and
River East). BMI, body mass index. Continuous data are reported as mean * SE.
Categorical data are reported as frequency (% of graup)56. Data for the listed

parameters were collected at baselresearch appointment by researttbased on
accelerometer data.

Accelerometer physical activity

The primary outcome of the ENCOURAGE project was a change in MVPA in 10
minute bouts from baseline to four months. Additionally, these changes were to be
maintained at the six and ten month tipgents.Physical activity parameters, as assessed
by accelerometryare displayed in Tablg At baseline, participants completed a mean of
25 £ 6 minutes/week of MVPfmis. However, MVPAomis did not change ovethe

duration of the project (p = 0.43). In fact, average MVYdhs at ten months was onR3
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+ 9 minutes/week Conversely, a main effect of timg<0.05)was identified for the
secondary outcome parameter LAnsWhich significantly increased at 2 mostiwvhen
compared to baseline data (9 minutes/week In fact, participants accumulated 39
11 minutes/weekat 2 months which represents d@wo-fold increase in LPAvmins
However, by the tenth month LRd#vins Was significantly reduced by 48% (205
minutes/week when compared to 2 month ddkais returningo baseline values. Other
secondary oebme parameters (Tabb collected in10-minute bouts (i.eTPA;omis and

SEDiomirs) did not change over time

It was important to assess accelerometer Wweer and the number of valid dagse
accelerometer wasorn for each ofthe data collection period®ur approach required a
minimum of 8 hours per day for a minimum of 3 days per data collepgoiodto be
considered as valid data for the purpose o$ ttudy The participants wore the
accelerometer, on averaget 2 daysat baselinend 2 months; however, the number of
days the accelerometers were worn was lower Z5ays) for the remaining 4, 6, and 10
month followup research appointmentgaple 5). Wear time of the accelerometers by
the participants was, on averad@,+ 1 hourper day at baseline and remained constant

until the end of the studyl&ble 5.
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Table 5: Accelerometer data. Accelerometers were used to collect data on the intensity
and quantity of physical activity performed by patients in the ENCOURAGE project.
Time points

Baseline 2 month 4 month 6 month 10 month

Accelerometer validity data
Valid days worn (days) 6+2 6+2 5423 5+2% 5+2%
Wear time (hars/day) 12+1 12+2 12+2 12+2 12+2

Accelerometer 10 minute or longer bouts of activity

MVPA 1gmis (Minutes/week) 25+6 25+9 32+9 36+11 23+9

LPA1omins (Minutes/week) 19+ 4 39+ 11° 25+ 4 30+6 20+5°
TP A omins (Minutes/week) 44 + 8 65 + 14 57 +11 67 +12 43 +10
SED,omirs (hours/day) 6.7+0.2 6.5+0.3 7.2+0.3 6.8 +03 6.8+ 0.3

Accelerometer sporadic bouts of activity (minutes/week)

MVPAspordic (Minutes/week) 144 + 13 138 + 15 153+ 17 165+ 25 144+ 18

LPAspordic(Minutes/week) 593+27  621+28  688+29% 7281452  685+33°
TPAspodic(Minutes/week) 737+34  759+34 841+35  893+64%  832+42°
SEDspoadic(hours/day) 8.4+ 0.2 8.1+0.3 9.3+0.4 9.3x0.4" 93+0.3%°

Accelerometer Step data (steps/day)
STEPSuvpa 1898 +184 1784+208 1799+222 1731+201 1630+ 197

Meeting Canadatd6s PhyGAx@Il150cmi niutted GUi MNP A/
Meeting CPAGIMVPA 141in) 2 (4%) 3 (5%) 3 (5%) 3 (5%) 4 (7%)

Data are reported as mean = SE56. MVPA1omirss, moderate to vigorous physical
activity measured in 10 minute bout?Aiomins, light physical activity measured in 10
minute bouts;TPAiomirs, total physical actity (i.e. the sum of light, moderate and
vigorous physical activity) measured in 10 minute bo®&&D;omis, Sedentary actiwt
measured in 10 minute boutMVPAspoadic Moderate to vigorous physical activity
measured in sporadic boutsPAsporadic light physical activity measured in sporadic
bouts; TPAspordic total physical activity (i.e. the sum of light, moderate and vigorous
physical activity) measured in sporadic bouts; §&Ri. sedentary time measured in
sporadic bouts.STEPSwpa, Steps measad in moderate to vigorous intensity
Participants were categorized into groups either meeting or not meétmgn ad a 6 s
physical activity guidelines based on accumulating 150 minutes of moderate to vigorous
intensity physical activityper week(i.e. percerage of participants meeting guidelines)
different from baselin€* different from 2 month® different from 4month(p<0.05)

Accelerometer data was also analyzedporadic boutswhich was defined as bouts

lastingless than 10 minute$he data foMVPAgyordic did not change overtime. In fact,
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MVPAspoadic at baseling144 + 13 minutes/weekyemained unchanged at two, four, six
and ten monthsHowever, differences were observed 1dPAsporadic TPAsporadic and
SEDsyomdic A main effect of timeg(p<005) was observedor LPAgpomdic Where increases
were identified at four (68& 29 minutes/week)six (728+ 45 minutes/week)and ten
months (685+ 33 minutes/week)when compared to baseline da(g93 = 27
minutes/week)Additionally, a significan{p<0.03 increase for LPAymdic Was observed

at six months when compared to 2 month data 628 minutes/week)A main effect of
time (p<0.05)was observedbr TPAsyomdic Wheresignificantincreases were observed at
four (841 £ 35 minutes/week), six 948 = 54 minutes/week), and ten 38 + 42
minutes/week) monghwhen compared tbaselinedata(737 + 34 minutes/week)his
level of change represented a ~18% increase above baseline Aen@in effect of time
(p<0.09 wasalsoobserved for SEB.mdic Wherebaseline (8.4: 0.2 hours/dayyvas less
than 4 month data (9.3 + 0.4 hours/day). Additionally, baselinex(8.2 hours/dayand
two month dat48.1 + 0.3 hours/dayyas significantly less than six (9.3 + 0.4 hours/day)
and ten month (9.3 + 0.Bours/day)mean data. In fact, participants increased their
SEDspradic by ~11% at 4, 6, and 10 months when compared to baseline and two month

data

Step data, displayed in Table was analyzed for STER®a. At baseline, study
participants accumulated an averagel898 + 184step/dayfor STEPSwpa; however,
this parametedid not change over timéight intensity step count data was not analyzed
because a recent publicatioid indicate that the Actical accelerometers, which were

used in this study, do not acctely capture this type of data"
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Participants were categorized as either meeting or not meeting the CPAG based on
MVPA 10mirss: TWO participants (3% of the population) met the CPAG at baseline, as
indicated in Tabl&. By the second, fourth, and sixth month data collection petiocse
participants (5% of the population) were classified as meeting the CPAG. The number of
participants meetinthe CPAG increased to foparticipants (7% of the population) by

the 10" month.

MVPA accumulation

The accumulation of MVPA in 10 minutes bouts is considered optimal based on
research in this ared. Our objective data indicates that tiparticipants accumulated
both MVP Ayomins andMVPAsporadicboth of which did not change over tintdowever,we
wanted to seehe percentage changef MVPAiomins that was accumulated by the
participants when compared KMVPAgsporadgicaccumulation from baseline to 10 months.
We took the amount of MVPAwmins accumulated and divided into MVRAadic
accumulated by the participants to derive the percentage value (Figuidter the
comparison we did not observe a difference the percentageaccumulation of
MVPA 10mins (Figure 7). Participants did not chge the % accumulation of MVRé\vins
when compared to MVP4oragicover thel0-monthstudy.In fact, @ baseline participants
accumulated 18% d¥VPAsporadicin MVPA1ovins: HOwever, ly 10 monthsMVPA1omins

accumulatiorwas~16% of MVPAsyeragicaccumulation
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Figure 7: Percent accumulation of MVRAwvins Values are mean + standard errot56.
Panel A: Difference between MVP#yoragicand MVPA oumins Panel B: The percentage of
MVPA 10mins accumulated when compared to MVE&Aadic

200 100%
A 180 B oo
%
o 2 %0 - MVPASpmadlc 60% o
39 140 70% - - MVPA gpins % of MVPAg 4 adic
(]
g3 120 -+ MVPA difference 60%
< @ 100 50% 4
g3 ® 40% 4
E g 30%
T MVPA 20% — e —_,
20 -»- 10mins 10% -
0 0% -
& $ $ & < & * s ®
& &S §F & & &S
P v ) © K & 0 w © S

Sub-group analysesfor accelerometer and participant characteristics

Given the range of participant characteristics in this study population, we performed
subgroupsanalyses based on BMIlassificationgi.e. 4subgroupsbased oroverweight,
25 to 29.9%g/n?; class | obese, 3@ 34.9kg/n’; class Il obese, 35 to 39k@/n?; class
Il obese, >4kg/n?), age {e. 3 subgroupsbased oryoung,29 to 44 years; middiage,
45 to 55 years; old, > 55 yearsex (i.e.2 subgroupsbased ormale and femalekite
location (i.e. 2subgroupsbased orsite 1 and site 2, seasoal shift (i.e. 4 subgroups
based on winter; spring; summandfall) and physical activity accumulation at baseline
(i.e. 4subgroups based dMiVPAteritra TPATerrtra MVPATermvea, @Nd TPATermvpa)-
All sub-grouyp data have been displayed in tables located in Appenddnly. sgnificant

results are described below and illustrated in Tables 6 and 7 and Rgor&8
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Sub-group BMI

A subanalysis based on BMI (overweight = 12, class | obesen = 17, class I
obesen = 14; class lll obesen = 13) was conducted to see if different BMI categories
respondedo the interventionn a different wayNo main effects of group were observed.
However,BMI did havea main effect of timgp(0.05) forLPAspoadic Whichindicaieda
significantincreasdn total physical activity fronbaseline $93 + 97 minutes/week) tal,
6, and 10 montifTable 6). Furthermore, at six and ten monthBAspoadic increased to
728+ 44 minutes/week and 68533 minutes/weekrespectivelyreflecting a man 11%
increasewhen compared to twmonth data(621 + 28 minutes/week)Additionally, a
main effect of time (D.05) for TPAspoadic Was also indicated for BMivhere6 month
data was significantly greater thansblne (737+ 34 minutes/week) angd monthdata
(759 % 34 minutes/week)SEDsporadgicalso had a main effect of timed@.05) where 4 and
6 month values are greater than baseline X84 hours/day). Additionally, 4, 6, and 10
month data was greater th@&hmonth data (8.% 0.3 hours/day) indicating a greater
degree of sedentary behavior was being accumul@teste was no interaction indicated

between BMIisub-groupsfor TPAspoadic
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Table6: BMI sub-group analyses
SubGroups Time points

Baseline 2 month 4 month 6 month 10 month
Subgroupbased on BMKg/n?

LPAspordic(Mminutes/week) 593 + 27 621+28  688+29 728+45° 685+ 33
Overweight(n=12) 566 + 47 585 + 44 658 + 59 699 + 84 702 + 80
Class | obesgn=17) 544 + 49 629 + 54 674+ 58 751+ 104 647 + 70
Class Il obesgn=14) 723 £ 59 726 + 69 771 +51 803 + 101 749 + 51
Class lll obesgn=13) 543 + 44 530 + 40 647 + 62 644 + 47 649 + 66

TP Aspordic (Minutes/week) 737 +34 759 + 34 841 +35 836+ 49 820 + 42
Overweght (n=12) 699 £ 50 709 £ 50 822+73 861+106 869+ 107
Class | obesgn=17) 692 + 67 754 £ 71 825+ 74 975+ 172 794 + 88
Class Il obesgn=14) 891 + 77 900 + 80 928 + 59 945 + 107 892 + 61
Class lll obesegn=13) 663 + 49 659 + 41 786 + 70 759 + 58 780+ 75

SEDspoadic(hours/day) 84+02 81+03 9304 93:04" 93:03°
Overweight(n=12) 7604 72+04 82104 89+0.8 9.1+£0.8
Class | obesgn=17) 8.2+0.3 8.3+0.5 9.2+0.6 9.2+0.9 8.6 £ 0.6
Classll obese (n=14) 9.0+ 0.6 8.9+0.6 100+1.1 9.3+0.9 9.6+0.4
Class lll obesegn=13) 8.6 £0.5 8.0+0.5 9.8+0.6 9.8+0.5 9.9+0.7

Data are reported as mean + SE. (TotB6). Two-way ANOVAs were used for sub
group analysis. BMI, body masndex. Overweight, 25 to 2&§/n7; class | obese, 30 to
34.%g/n?; class Il obese, 35 to 39K/ class Ill obese, >4Rg/n. 2different from
baseline® different from 2 month(p<0.05)

Sub-group age

A sub-analysis based on a@ggoung n = 15; middle-aged,n = 22; old, n = 19) was
conducted to see if different age categories respoddétently to ourintervention
(Figure §. A main effect of group(p<0.05) wasidentified for MVPAgpoadic Which
indicatesthe middleaged group (mean 18& 31 minues/week) accumulatethore
MVPA in sporadic boutshan the youngegrouwp (mean 113t 19 minutes/week)A main
effect of group(p<0.05)was also identified fobPAsporadicwhere the middleged group
had a mean light physical activify45+ 54 minutes/weekjvhich wasgreater tha both

the young(615+ 52 minutesteek)and old(598 + 52 minutes/week) grogpAdditional
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group effects (p<0.05) were observed for ERAdic between the young group, old group
and the middleaged group. Specifically, the mideliged subgroup accumulatedna
averageT PAsporadicOf 934 = 70 minutes/weekhat was greater than the oklibgrou® s
average of 72& 70 minutes/weekequivalent to a 28%lifference between these two
subgroups A significantdifferencewas also observed wheomparing the middiaged
group (934 70 minutes/week) to the young group (72856 minutes/week)or

TPASpotadic-

A main effect of time(p<0.05)was observed foLPAsporadic Where4, 6, and 10
month data was significantly greater than baseline da@8 b 27 minutes/week).
Furthermore,6 and 10 month datmdicate an average increase of 1T0.PAsporadic
activity compared to 2 month dafé21 + 28 minutes/week)Additional main effect of
time (p<0.05) was observedfor TPAspomdic Where 10 month data(820 = 42
minutes/week) was greater thiaseline 737 £ 34minutes/weekpand 2 month datg/59
+ 34 minutes/week)SEDsporadgic@lso had a main effect of time(@.05) where 6 and 10
month values are greater than baseline #8042 hours/day). Additionally, 4, 6, and 10
month data was greater than 2 month data £#8(L3 hours/day) indicating a greater

degree of sedentary behavior was being accumulligdnteration effect wasdetected

fOI‘ TPASpoadic.
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Figure 8: Subgroupanalysis for agéi.e. young,n = 15; middleaged,n = 22; old,n =

19). Values are mean * standard errorb@=Panel A: MVPAgporadgicand age sugroup.

Main effect of group (p<0.05) was absed where the middiaged group > young
groups.Panel B: LPAsporadicand age sugroups.A group effect was indicategh<0.(b)
which identified the middleged group > young and old groupfain effect of time was
indicated(p<0.() where baseline < 4, @nd 10 months. 2 months < 6 and 10 months.
Panel C: TPAsporadicand age sugroups.A group effect was indicatep<0.(®) which
identified the middleaged group > young and old grodpmain effect of time was also
indicated(p<0.(®) where baseline artimonths < 10 month&®anel D. SEDsporadichad a
main effect of timgp<0.(®) where baseline < 6 and 10 months. 2 months < 4, 6, and 10
months.
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A subanalysis based on sémale n = 17; female n = 39) was conducted to see if

the interention influenced males and females differentlySignificant esults are

displayed in Figure .9At baselinefor LPAspoadic activity, males accumulate@49 + 52

minutes/week and females accumulate@9 + 30 minutes/week At baseline for
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TPAspondic malesaccumulated 772 62 minutes/week and females accumulat8 +

40 minutes/weekSex subgroups forLPAgporadic and TPAspomdic Were not different at
baseline. An interaction of group and time (p<0.05) was observed LiBA1oMins
Specifically, 2 month dat487 + 30 minutes/week) was significantly higher when
compared to 4, 6, and 10 month data for male group. Furthermore, the male greup (87
30 minutes/week) was significantly different that females{ EBminutes/week) ahe 2
month time point (Figure9). A main effect of group (p<0.05) was observed for
LPAsporagicwhere males7s4 + 77 minutes/week) accumulated more mean light physical
activity then females (6238 31 minutes/week)A main effect of time was identified for
TPA10mins Where 10 month data 34 10 minutes/week) was significantly lower than 2
month (65 14 minutes/week) and 6 month (&712 minutes/week) value®s main
effect of time (p<0.05) was observed 10PAspoadic indicating that 4, 6, and 10 month
data was greater than baseline d&@3(x 27 minutes/week Additional differences
were observed indicating an increasd-PAsporadicactivity for 6 month datg728 + 45
minutes/weekwhen compared to 2 month d4621 + 28 minutes/weg@kA main effect

of time (p<0.05) wasalso observed fo TPAspondic indicating that baseline787 + 34
minutes/week datawas significantly lower thar4, 6 and 10month dataFurthermore,
significant increase<0.05)were also observed at 6 mon{l@86 + 49 minutes/week
when compared to 2 montig59 + 34 minutes/weekfor TPAgspoadic SEDsporadicalSo had

a main effect of time @.05) where 4 6 and 10 month values are greater than baseline
(8.4 £ 0.2 hours/day) and 2 month data (& 0.3 hours/day)There was nonteraction

detectedor sexsub-groups.
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Figure 9: Subgroup analysis for sex stgroups(i.e. male,n = 17; female,n = 39).
Values are mean + standard error56=Panel A: LPAiomins and sex Suigroup. A
interaction p<0.(6) was identified between time and group. Time effect identified
baseline < 2 months for males and 2 month > 4, 6, and 10 data. There was afgaup ef
indicating males at 2 month were different than females at 2 mdtahsl B LPAsporadic

and sex sulgroup. A main effect of group was indicat@ok0.(6) where females <
males. A main effect of time was also indicatpe(.(6) where baseline < 4, &nd 10
month data. Also, 2 month < 6 monthPanel C A main effect of time for TPAyoradic
was indicated §<0.() where baseline < 4, 6, and 10 month data. Also, 2 month < 6
month.  Panel D A main effect of time was also indicated for SEEic (p<0.05)
where baseline and 2 months < 4, 6, and 10 month Yditferent from baseline®
different from 2 month” different fromfemale.
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Sub-group site location

A sub-analysis based on site location of gtedy participants (i.e. site &,= 25; site
2, n = 31) was conducted to see if differences existed between the two sites where the
intervention was testefFigure 10Q. The sitesub-groupsfor LPA1gminss LPAsporadic and
TPAspordic Were not different at baselineSite 1 participants accumulated * 6
minutes/week and site 2 participants accumulated 22 + 6 minutes/wé&Agfivins at
baseline A main effect of time (p<0.05) was observed for Lkyws where 2 month
values (3% 11 minutes/week) were greater than baseline vdlL&s 4 minutes/wek).
Additionally, 10 month daté20+ 5 minutes/weekwas different than 2 month dat29 +
11 minutes/week) identifying a decrease in light physical activity performed in 10 minute

bouts

Site 1 participants accumulated 545 + 33 minutes/week and sitartigants
accumulated 632 * 40 minutes/week ldPAgpoadic at baseline Site 1 participants
accumulated 667 + 4ininutes/week and site 2 participants accumulatéd + 49
minutes/week off PAspondic at baseline A main effect of group (p<0.05) was indiee
for TPAspomdic Whereparticipants from site Zmean of 872 + 60 minutes/weekjere
significantly more activefor TPAsporadicthan participants fronsite 1 (mean of 738 + 52
minutes/week)A main effect of time (p<0.05) was also observedl®Asporaic Where 4,
6, and 10 month data was greater than baseline data (BB3ninutes/week Additional
differences were observed indicating an increadePifisporagicactivity for 6 month data
(728+ 45 minutes/weekand 10 month datg85+ 33 minutes/week when compared to
2 month datg621 + 28 minutes/we@kTPAspoadic had a main effect of time (p<0.05)

where 6 month data (836480 minutes/week) was significantly greater than baseli3& (
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+ 34 minutes/week) and 2 month valug$9 + 34minutes/week)SEDsporadicalso had a

main effect of time (00.05) where 4 and 6 month values are greater than baseline (8.4
0.2 hours/day). Additionally, 4, 6, and 10 month data was greater than 2 month data (8.1
+ 0.3 hours/day) indicating a greater degree of sedentary behavior was being

accumulatedThere washo interactioridentified between these two siseib-groups

Figure 10: Subgroupanalysis for site ofnitervention(i.e. site 1,n = 25; site 2,n = 31).
Values are mean + standard errorb6=Panel A: A main effect of time [§<0.(0) was
indicated forLPA1omins Where baseline < 2months. Also 2 months > 10 moftasel B

A main effect of time [§<0.(b) was indicated foLPAsporadgicWhere baseline < 4, 6, and 10
months.Additionally 2 months < 6 and 10 monthBanel C A main effect of group was
indicated(p<0.(®) for TPAgporadicWhere site 1 < site 2. A main effect of time<(.®)
was indicated for TP&yoradicWhere baseline and 2 months < 6 monBemnel D A main
effect of time p<0.06) was indicated foBEDsporadgicWhere baselin& 4 and 6 months2
months <4, 6, and 10months.
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Sub-group seasonal shift

A sub-analysis based on seasonal shift (i.e. wjmer 10; spring n = 22; summey
n = 10; fall, n = 14) was conducted to see if tekewas a seasonal effect on the
intervention results Significant results are displayed in Table At baseline for
LPAsporadic the winter sulgroup accumulated 576 + 62 minutes/week, the spring sub
group accumulated 572 + 37 minutes/week, the summegrauip accumulated 782 + 69
minutes/week, and the fall group acsifu505 + 40 minutes/weelBaseline value$or
TPAsporadic includedthe winter subgroupwho accumulated 727 + 63 minutes/week, the
spring subgroupwho accumulated 720 #8 minutes/week,iHe summer sulroupwith
an accumulation 0952 + 95 minutes/weeknd the fall groupwho accrued 616 + 54
minutes/week There was no difference at baseline for parametdtAsporadic and
TPAsporadic A main effect of time (p<0.05) was observed f&Aspoadic indicating that 4,
6, and 10 month data was greater than haselata%93+ 27 minutes/week Additional
differences were observed indicating an increadePifisporadicactivity at 6montrs (728
+ 45 minutes/weekand 10 month§685+ 33 minutes/weekwhen compared to 2 month
data(621 *+ 28 minutes/we@KTPAgspoadc @lSO had a main effect of time (p<0.05) where 6
month data (893 + 64 minutes/week) was significantly greater than basédine: (34
minutes/week) and 2 month valug$9 + 34minutes/week)SEDsyoradicalso had a main
effect of time (©0.05) where 4 ah6 month values are greater than baseline 02
hours/day). Additionally, 4, 6, and 10 month data was greater than 2 month data (8.1

0.3 hours/day)There were no group or interaction effects for seasonafjsulp data.
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Table 7: Seasonaluh-group analyses
SubGroups Time points

Baseline 2 month 4 month 6 month 10 month
Subgroupbased on Seasonal Shift

LPASpoadiC(minuteS/Week) 593 + 27 621 + 28 688 + 29 728 + 45° 685 + 33
Winter (n=10) 576+ 62 566+ 52 725 + 59 686+ 96 695 + 88
Spring (n=22) 572+ 37 620+ 41 683+ 47 700+ 80 636 + 45
Summer (n=10) 782+ 69 820+ 80 752+ 79 869+ 124 709 + 63
Fall (n=14) 505+ 40 519+ 37 625+ 57 701+ 70 737 £ 87

TP Aggordic(Minutes/week) 737 +34 759 + 34 841 +35% 836 + 49 820 + 42
Winter (n=10) 727+ 63 708+ 68 907 £ 66 826+ 98 819 +91
Spring (n=22) 720+ 48 783+ 52 855+ 60 898+ 131 793 £ 69
Summer (n=10) 952+ 95 969+ 92 910+ 88 1025+ 128 901 + 67
Fall (n=14) 616+ 54 608+ 42 722+ 62 838+ 106 851+ 101

SEDspordic(hours/day) 8.4+0.2 81+03 93204 93+04" 93203°
Winter (n=10) 8.2+0.3 8.3+0.3 9.3£0.6 9.1+0.7 9.1+0.7
Spring (n=22) 8.0+ 0.3 7.8+0.4 9.1+0.5 9.2+ 0.7 94+04
sSummer (n=10) 8.8+0.9 8.1+0.8 9.6+x1.4 10.0+1,2 8.9+0.6
Fall (n=14) 8.8+ 0.5 8.6+ 0.7 9.4+0.7 9.1+0.7 9.5+0.8

Data are reported as mean + SE. (TotB6). Two-way ANOVAs were used for sub
group analysisSED, sedentary activity. TPA, total sporadic physical activiifferent
from baseline® different from 2 month(p<0.05)

Sub-groups based on baseline physical activigvels

Tertile sub-groups were also analysed. Specificaftyyr objective datssub-groups
(i.e. MVPArertpa TPATerttra MVPATermvea, and TPArevvea) Were created andtach
subgroup wasseparatedinto three sectiongi.e. Tert;, Tert, Terts) based on the
accumulation of either TP#oradicat baselineor MVPAgporagicat baselineAdditionally,
we created three selgéport data sugroups (i.e SF12pnysicarertvvea, PHQ Srotarertmvea,
and SERenvvea) for MVPAgporadic The purpose of conducting these girbup analyses
wasto explore whether there was a difference amongssibegroups in the way they

responded to the ENCOURAGE interventmrer time.
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The accumulation of TP&orgicat baseline was used to compare the effect of three
tertiles. MVPATerrpa Was separated into three tewiléi.e. MVPAerpaTerty 0644.2,
MVPATertpaTert >644.2 O 878.2, MVPAerrpaTerts >878.2) A group main effect
(p<0.05) was observed(Figure 1). Specifically, MVPAtetpalert, (183 + 29
minutes/week) andVIVPAterpalerts (169 £ 28 minutes/week) were greater than
MVPA+erealert (91 £ 22 minutes/week)his identifiesthat a distinct separation of
groups in the accumulation tiftal physical activity based on TP4&oragiceXised between

subgroups However, MVPA.rpatertilesdid not change over time.

Likewise, when TPAempa Was separated into tertil§se. TPArerrpaTert, 0644.2,
TPAterttpaTEI >644.2 (B78.2, TPAtertral €1tz >878.2) based on TPAyoradic baseline
activity, a significant change wasbservedFigure 11) A main effect of grougp<0.05)
was indicated wher@PArerrpal €rt (880 = 55 minutes/weekand TPArerrpal €rts (990
+ 87 minutes/week)were greater when compared WPArentpalerty (611 £ 44
minutes/week A main effect of time was also observed where 6 month @2+ 64
minutes/week) was greater than both basel3& & 34minutes/week) and 2 month data

(759 = 34 minutes/week).
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Figure 11: Subgroup analysis fof PAgpradictertile. Values are mean SE n=56. (i.e.
Terty, n = 19; Terk, n = 25; Ter, n = 12). Panel A: A main effect ofgroup (p<0.(®)
was indicated foMVPAerrpa WhereTert; < Tert, and Terts. Panel B A main effect of
group 0<0.(®) was indicated for TPArpaWhereTert; < Ter, andTert;. A main effect
of time (<0.(6) was also indicated for TPAterrtrra Where baseline < 6 months.
Additionally 2 months < 6 months.
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The accumulatin of MVPAgporagicat baseline was used ientify three sukgroups
(i.e. MVPATemveaTerty O76.1, MVPATeruvpaTerb >76.2 OL76.8, MVPATermmvpaTEr
>176.8). An interaction of group and tim@<0.(0b) was identifiedand illustrated in
Figure 12 Specifically, 4 month (17& 68 minutes/week) and 6 month (213128
minutes/week) data foMIVPAtemmveaTert, was greater thaMVPAtenmvpaTerty at the
corresponding time point (i.e. 4 month (%412 minutes/week, 6 month (6@ 13
minutes/week)). Furthermore, a time effect indicating that 6 month data {283
minutes/week) is greater than baseline (18tminutes/week) and thonth data (122
24 minutes/week) foMVPAemvvpaT €rt was also identified Additionally, each time
point in MVPAremveal erts (i.e. baseline (232 14 minutes/week), 2 month (2#121
minutes/week), 4 month (2@323 minutes/week) month (202 29 minutes/week), and
10 months (177t 30 minutes/week)) wasignificantly different (p<0.05) than the

comparable time point in MVPAwvpalerty (i.e. baseline (3& 6 minutes/week), 2
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month (52+ 10 minutes/week), 4 month (54 12 minutesveek), 6 month (6G: 13

minutes/week), and 10 months B8Q9 minutes/week))

TPArenmvea Was also separated into tetés (i.e. TPArenwvpaTert O 7.8
TPArermmveal €rt, >76.2 O 176.8, TPAtermveal€ri >1768) based on Mvpslboradic
baseline activity(Figure 12) A main effect of group(p<0.05)was identifiedwhere

TPAtermvpalert (816 = 77 minutes/week) andTPAtermwvealerts (913 + 61

I+

minutes/week) were greater when compared tOPAtemmvealertt (664 63

minutes/week). A main effect of time was alseritified where 6 month data (89364
minutes/week) was greater than both basel3& & 34minutes/week) and 2 month data

(759 = 34 minutes/week).
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Figure 12 Subgroup analysis for MVPA&padictertile. Values are mean SE n=56. (i.e.

Terty, n = 16; Terk, n = 17; Tertz, n = 23) Panel A: An interaction p<0.(®b) was
indicated for MVPAemvea. A group effect indicatingert; < Tert at 4 and 6 months
andTert< Tert; at baseline, 2, 4, 6 and 10 months. A time effect was observed indicating
Tert, at 6 months> thanTert, at baseline and 2 monthBanel B A main effect of group
(p<0.(®) was indicated for TPAmvpra WhereTert; < Tert, and Terts. A man effect of

time (P<0.(6) was also indicated for TR&wvea Where baseline < 6 months.
Additionally 2 months < 6 month&different from baseline® different from 2 month*
different fromTert; * different fromTert; at4 and 6 months.
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Survey data

PHQ9 survey data was analyzed addplayed in Table. At baselinethe mean
PHQ 9o SCOre for participants wa8.0 + 0.8 A main effectof time (p<0.®) was
detectedfor PHQ-9y.ta, Where baseline data was higher as compare?] 4o 6 and 10
month scores.This change represents 25% improvementn PHQ9 scoresat two
months as compared to baselinAddditionally, these improvements were maintained
until the ten month time poinPHQ-9 survey data was categorized into symptoms of
depression and dilgyed in Table8. PHQ9c4 identified that 29 participants (48)
dispayed symptoms of depression at baseliAeC o ¢ h r a analysis wa® conducted
for PHQ9ca: A change was detecte@<0.() indicating fewer participants repoed

depression symptoms atmonth (15participants) 4 month (15participants) 6 monh
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(14 participants)and 10month (12 participants)time points when compared to baseline

selfreportdata(29 participants)

Table8: Selfreport data SelfReported symptoms of depression, dyadf life and seHefficacy
surveys were used to collect participant data. Additional surveys were used to collect stage of

change data.

Time points
Baseline 2 month 4 month 6 month 10 month
PHQ-9 score
PHQ 9o 90+08 6.8+07% 63+08% 6.6+07° 6.1+0.8°%

Symptoms ofapression
PHQ9ca 27 (48%6)  15(2®6)°*  15(2M0)°%  14(25%)°  12(21%)*

Quality of Life/Health Perceptions
SFL2physical 380+1.3 42813 418+14 423+15 442+12

SF12\ental 455 %15 462+15 485+15 485+15 479+ 1.6

a

Seltefficacy for exercis@ange 110)
SEEroai 50£03 56+03 58203F 54:03 5.4%0.2

Stage of change for exercise survey
Action/Maintenance 7(12%) 31 (5%%)° 38(68%)%  35(626)° 32 (5%6)°

Continuous data are reported as mean + SE. Categorical data are reported as frequency (%).
n=56. PHQY%.,, patient health questionnaire9 total score; PHQ9c., patient health
questionnaire-9 categorical score;SF12yic Shat form-12 for physical dimension
SF12sentar ,» Short form-12 for mental dimension;SEE.., selfefficacy for exerciseotal score;

CPAG, Canadian physical activity guidelinesAction/Maintenance; the accumulation of

action and maintenance stagesf change ®different from baselin€p<0.05).

Quality of life data was analysed and is displayed in T8bBaseline scores for
SF12nysicawere calculated &8 + 1.3 A main effect of time (p<0.0001) was observed

for SF12nysica Where improvementsere indicated at two, four, six and ten months in

comparison to baseline data. Additionall$F12sentar parameter was examined and
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baseline data was observed to4%5 + 1.5 There was a main effect of time (p<0.05)
detected fort and6 month improvemeistfor SF12entas When compared to baseline.
Self-efficacy for exercise survey data was analyzed and can be viewed in8Table
Baseline results fOBEErq Were5.0 £ 0.3 A main effect of time (p<0.05) watetected
for SEEoa, Where four month datawas significantly improved when compared to
baseline resultdn fact, there was a 16% improvement at four months from baseline for
SEErotal
Stage of change survey data, as displayed in T&alas grouped into 2 categories
namely actiormaintenanceand no action (data not shown At baseline the
action/maintenancgroup consisted of 22 or 7 participants leaving the remaining 88
of participantsselfreportingno actionA C o ¢ h r a analy@is wa®Qconducted for stage
of change categorical data. A changaswdetectedp&0.(®) indicating a significant
increasein the number of participants classified as action/maintenance ovemtiee
compared to baselin&pecificallythe actionmaintenanceroupincreased to include 31
participants at 2 month88 partidpants at 4 months35 participants at 6 monthand 32

participants al0 months compared baseline selfeported data (participants)

Sub-group analyses for accelerometer and setéport survey data

The accumulation of MVP&yradicat baseline waslso used to compare the effect of
three tertiles for selfeport data parameters (i.e.-3Bpnysica PHQ9rota, and SEE). First,
SF-12pnysicarertmvea, Was separated into tertiles (i.€.-SFnysicareravealer O .1,66F
12physicatervpal €l > 762 O 78.8, SF12pnysicarenmvpalers > 176.8). A group effect

and time effeci(p<0.(®) was identified and illustrated in Figure 13. Specifically, each
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time point in SF12ppysicarenmveal €1k (i.€. baseline (39.% 2.3), 2 month (44.2 2.7), 4
month (423 + 2.2), 6 month (44.% 2.6), and 10 months (455 2.5)) and in SF
12pnysicarertmveal €rs (i.€. baseline (42.5% 2.0), 2 month (47.% 2.5), 4 month (46.%
2.4), 6 month (48.2 2.8), and 10 months (48182.5)) was different than the comparable
time points in SF12pnysicarenmveal €1t (i.€. baseline (30.3 2.4), 2 month (37.& 2.8), 4
month (35.6+ 2.2), 6 month (33.% 2.4), and 10 months (3782.6)). Furthermore, a
main effect of time was observed indicating that 2, 4, 6, and 10 month daigreeder

than baseline for all tertiles (i.e. 9Rphysicarertmveal €rt;, SF12ppysicaremveal €, and

S I:":l-2PhysicaTertMVPATer%)-

Second PHQSyqarrertmvea Was separated into tertiles (iRHQ-Srotarrertmvpal €1t O
76.1, PHQ 9 otarertmvpal € >76.20 76.8, PHQ Yrowaermveal €3 >176.8). A main effect
of time (p<0.() was identified and illustrated in Figure 13. Specifically, 2, 4, 6, and 10
month data for all three tertiles (iBHQ-Srowarrertmvral €rti, PHQ-9rotarernmvpal €, and
PHQ 9 roamenvveal €rts) was less than baseline data HQ-Srotarertmveal €ty (8.1 +

1.7), PHQ9otarertmveal €1t (9.7 + 1.6) andPHQ-Srotarermvpal €1t (8.6 £ 1.6).

Third, SEBenmvvea, Was separated into tertiles (i.e. SEmvealert O 1,6
SEEemvpaTert >76.20 6.8, SERypaTer >176.8). An interaction(p<0.(6) was
identified and illustrated in Figure 13. Specifically, 2 month @G5) and 4 month (6.6
+ 0.5) time points for SEEmmveal erts were greater than Sk&uveaT erts baseline data

(5.1% 0.6).
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Figure 13: Subgroup selreport analysis foMVPA spradic tertile. Values are mean SE
n=56. (i.e. Terty, n = 16; Tert, n = 17; Tertz, n = 23). Panel A: A main effect of group
(p<0.®) was indicated for SEZphysicarervea Where Tert; < Tert, and Terts. A main
effect of time p<0.(06) was also indicated for SE2pnysicarervvea Wherebaseline < 2, 4,
6, and 10months PaneB: A main effect of time [§<0.(®) was indicated for PHQ
Yroarerivea Where baseline < 2, 4, 6, and 10 montPanel C An interaction p<0.(b)
was observed for SEEwmvea. Indicating thatTert; at 2 and 4 months > thahert; at
baseline” different from baseline.
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Chapter 5: Discussion

Overview

The primary purpose of this project was to influence various levels of thtadeea
system to more fully support physical activiiggomotionas a health intervention within
the primary care environmert.e. as a strategy to enhance physical activity participation
amongst patients attending the clini8pecifically,by utilizing innovative strategies (i.e.
patient and clinician educatiothe development dhternal and external referral systems
and the creation of support structures) the ENCOURAfBgect intenced to enable
patients to adopt a more physically active lifestyfeevious studies have attempted
multilevel strategies focusesh physical activity interventions within primary cate'*
85,123,124 19 our knowledge only one other study by Forgeral. *, utilized s$milar
processes used within tfENCOURAGE project. However, unlike Fortiet al. *?, the
ENCOURAGE D project wasspecificallybuilt upon the ECCMnodeldeveloped by Barr
et al.®® This model was used to guide the development on the ENCOURAGE project in
order to better integrate our intervention withinimpary care and the surrounding

community on multiple levels.

We hypothesized thahe ENCOURAGEIntervention would helgtudyparticipants
increase theiMVPA performed in bouts of ten minutes or mare. MVPA 1oming from
baseline to 4nonths We also lypothesized thahis changevould be sustaird at 6 and
10 months as compared lb@aselinedata Additionally, we posited that participants would
improve other objectively measured paramet@rs. LPA1gmins TPAwomins MVPAsporadie
LPAsporadic TPAsporaic, STEPSight, STEPSvea, and STEP®y,) as well asselfreported

parameters (i.eSF12, PHQ9, SEE andstage of changefrom baseline ta4 months
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Finally, we hypothesized thahdse improvements both objective and sefeported

parametersvould be sustainedt 6 and 10 mahs when compared tmaselinedata

The data collected from th&ENCOURAGE project failed to support the firsand
secondchypothesesas changes iIMVPA 1ominsfrom baselineZ5 + 6 minutes/weekto 10
month followrup 23 £ 9 minués/week wasnot detected amongst this cohdrhe third
and fourth hypotheses wepartially supported. For exampleje observedsignificant
improvements (p < 0.05) for LRforadic and TPAyoradic Over the duration of the
ENCOURAGE project.In fact, 16% ad 1%% increase in LP&yoragic and TPAsporadic
respectively, wereletectedollowing the 4 monthinterventionas compared to baseline
An improvement ofl30 minute/weekwas sustained at ionthsanda 90 minutéveek
improvement was maintained B0 montls for LPAsporadicaScompared to baseline data
Furthermore,a 160 minutéveek and 100 minuteveek increasewas observed for
TPAsporadicat 6and 10 monthgiespectivelyascompared to baseline dai&e calculated
the number of participants who met theA@Pat 2, 4, 6, and 10 montfas compared to
baseline. By month 10 we observedwa-fold increasefor the number of participants
who met the CPAG~herean additionatwo participants were meetingRAG compared
to baselindi.e. two participantanetthe CFAG at baseling Self-reported datéi.e. PHQ
Yrota PHQ9cay SF12pnysiscal SF12uentas SEE and stage of chanpall significantly (p <
0.05) improved a#t months, when compared to baseline data. g, PHQ9c4 and
SF12pnysiscaresults were isstained at 6 and 10 months when comparetintmnthdata.
However, improvements in SEE and-$&yena Were not sustained at 10 months when
compared tod month data. Additionally, we detected a change (p < 0.05) in the self

reported stage of change foudy participantswherenine participants reportebdeing in
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the action stageat baselinpwhereasil participantseported being in thaction stageat

4 months and 34 participantsported being in thaction stage atLl0 months Although

the primary outcme measuréi.e. MVPAoming did not change over time in the current
study, secondary outcome measures from bbjective data (i.e. LPfywins: LPAsporadic
TPAsporadig and seHreport data (PH o, SF12pnhysica SEE, Stage of Change) did
improve over time. Thus, we interpret the llBxtion of data as an indicatiahat the
ENCOURAGE approach supported patient health behavior change and enabled more

patients to increase thdight and totalphysical activity behavior over time.

The ENCOURAGE study participants

One hundred and nineteen patients were recruitedtimoENCOURAGE study
(Figure 6). Of these, 6%atients completed the 4 month interventibowever, only 57
remained with the projectc6 participants were used in the data analysie was
excluded due to missintpreedata pointsuntil the 10 month followup was completed.
Thusa total of 62 participanttb2% of the study populationyithdrew or were lost to
follow-up (i.e. 40 withdrewbefore 2 months,nine withdrew before 4 months,seven
withdrewbefore6 months, andnewithdrewbeforel0 months)Reasons for withdrawal
werevaried (i.e.health complication arose, life event altered commitment to study, could
not afford the time to maintain commitment to study, received what they nfedethe
interventior); however,many of those whowithdrew from the studylid not providea
reason. Many individuals who opted not to participate in the project identified the
inability to commit the time needed for the stud®ased on the literatureftation in

physical activity interventiahhavebeen identified tsange from % to 82%"" *°% with
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an estimated mean ~ 45% of study participants who discontinue exercise interventions
57 The length of these research studies varied from 8 weeks to 18 mntfi The
ENCOURAGEprojecb slrop-out rate wasapproximately 52% of the study pdation,

thus falling within the higher range of attrition from exercise interventiohse literature
doesreport that people who cite socieconomic barrietssuch as lack of money or
transportationare more likely to change exercise behavior than iddals thateport a

lack of motivation or times a barriet*®. This could explain the high attrition rate in our
study, as time was a factor in the decision for many individuals to either begin the study
or remain gparticipant until the end of the studijhe physical activity accumulation of

the participants who withdrew from the research project was not different from the
participants who remained in the study for MViBfs However, physical activity
accumulationwas significantly (p<0.05) higher at baseline for the participants who
withdrew from the study when compared to the group who remained in thefetudy
LPAsporagicand TPAsporadic IN fact, at baseline the dropt group accumulated 81860
minutes per wek for LPAsporasicand 992+ 69 minutes per week for TRfradic This

group mayhave removed themselves from the study because they did not believe the
intervention was advanced enough to meet their needs or that thegceaskd enough
support from théntervention so they no longer had a need for continued support. In some
cases, participants verbalized this latter reason to the research coordinator or the CSEP
CEP prior to withdrawing from the study. No differences between age (P<0.67) or BMI

(P<0.72)were observed amongst the doapgroup and the study group.
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How do the ENCOURAGE participants compare to the general population

Physical activity interventionshave beendeliveredin primary carepreviously
however, most are deliveréd apparently hdtny populations’ *2* **° The participants
analyzed (n=56) in the ENCOURAGE study were at a greater risk for chronic disease
than the general populatiomas In fact the presentstudyd garticipants resembled
population at elevated risk for chronic disease as the cohort sur@zmsadian norms in
several areas. For instanc@% of the study participants were identified as being
physically inactivei(e. they paitipated in less thabh50 minutes of MVPAon a weekly
basig based on accelerometer ddtafact, the average MVP#minsfor ENCOURAGE
participants wag5 + 6minutes per week at baseline. Coliyal.'® reportecthat85% of
the Canadian population is considered physically inac8milarly, Fortieret al. *?
assessed their study participar#sd on average they accumulatedl7 minutes of
MVPA 10mins Per weekat baseline Thus it appears the study populations in both the

Fortier et al. > and the present studyvere less active than the general Canadian

population.

The ENCOURAGE patrticipantsvere made uprimarily of class llobese BMI >30
kg/m?) individuals. In fact, approximately 80% of th&6 participants analyzed ithe
studypopulation had a BMI of > 3Rg/n?. Specifically, the average BMI of this group
was 35.2 kg/nf. Canadian obesity rates ae¢ approximately18% *®' of the adult
population. Thus a greater proportion of the ENCOURAGE study cohort was obese as

12
l.

compared to the general populatidortieret al. *“ study participants had simail obesity

characteristic$or their sample grouymasthe average BMI scoref®r thar group was31.2
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|.12

kg/m?. Thus, it appears that thimary carepopulationsin the Fortieret al.** study and

the currenstudy werebothmore obes¢éhanthegenerapopulation in Canada

The ageof the presentstudy participantsrangedfrom 25 years to 72 years of age
with anaverageage of the study participants b1 + 1 year old. Fortieret al. ** study
participants wereimilar in comparison ashe average age was 4/ears of age for the
intervention group. Age is a nanodifiable risk factor for chronic disease for both men
and women. In fact, men over the age of 45 and women ovgeas§ of ageare atan

increased risk for chric disease such as cardiovascular disease and hypert&fision

All ENCOURAGE study participantsere identified as havingne risk factor for
chronic disease. Furtherms 88% of the study participants had at letsb risk factors
for chronic disease. Thsuggest that the participants in the ENCOURAGE stindye a
significantly higher risk for chronic disease than what is reported within the general

population(i.e. ~65%have one risk factor for chronic diseade}®® 14

The role of the ENCOURAGE CSEP-CEP within the interdisciplinary health care

team
The role of the ENCCEPRASGEDring tspedalizédsskill€ S E P

and knowledge to primary care in a supportive role, thus effectively contributing to an

interdisaplinary healthcare team (i.ehpsician, nurse practitioner, and diedic). The

time the CSERCEP spent within the clinic was initially developed wéahproximately

50% of the job related functionworking directly with patients (i.e. 40% patient

interaction, 10% preparation and documentation) within the clinic (Table 2r tie
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completion of the study we evaluated the time spent on job related funetnmhs
compared it to our initial modePatient interaction comprised of approximately 30% of
the jobrelatedfunctions of the CSEEEP with an additional 25% of his time peging

for patient meetings and documentatadter (Figureb). Interactions with clinic staff and
nonclinic staff as well as other program interactions did not vary from the initial model.
We did identify thatthe administrative responsibilities were more involved than
originally anticipated based on our initial estimations. In fact, approximately 50% of the
CSERCEP was spent on administrative functioBsher studies have identified the role
ofthe CSEFCEP during the prolf%*thoweser, with éxeeptiore nt i or
of Fortier et al. ** job functions outside of patient interaction were not thoroughly
discussedTo ourknowledge we are the only studytspecifically identify and measure
the jobrelated componentihat aCSERCEP is performingwithin primary health care.
This novel information may contribute to refining the scope of practice of a {CHEP

to include functions smfically performed within the clinical environment. Additionally,
this may provide guidance to future research regarding theejated functions an

exercise specialist may be expected to perform within the primary care environment

Despite the active relplayed by the project CSEFEP regarding physical activity
counseling of participants, we did not observe a change in MyRAover the course of
the study. Future research should examihe best practices fophysical activity
counselingand physicabctivity promotionwithin primary careso CSEPCEPs andther
health care providers have the tools required to implement evitieseelbehavior

changestrategiemamongst a physically inactive patient population
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Does current physical activity behavor affect future physical activity behavior?

The ENCOURAGE study data did not detect a significant chang@=0.43) of
MVPA 10mins from baseling25 + 6 minutes/weekto 4 months(32 £ 9 minutes/wegkor
sustained up t@0 monthg23 + 9 minutes/wegk Therefore the primary hypothesisvas

not supported Fortier et al. *

reported similar results identifying thatbjectively
measuredVPA 1ominsdid not changever the course of their physical activity counseling
trial (i.e. baselinge 17 minutes/weekof MVPA; 25week datg 16 minutes/weekof
MVPA). Thus, it appears that the ENCOURAGE approach did not help patients to

increase the amount of MVRéwin they accumulatever the duration of the study

Even thoughMVPA1omin Was notsignificant, we were still interested in exploring
other physical actity parameters. For exampleg significant changewere observed for
MVPAsporadic(P=084) or TPA1omins(p=0.10) However, significant changes in TBfvadic
were observed (p<05). In fact, or data indicatedraincrease in TPAporadicat 4 months
(14%),at 6 months (21%)nd at 10 months (14%) when compared to baselingdaifa
+ 34 minutes/week) To further explore the relationship of these parametegs w
performed a secondadata analysis to sepateour participants into tertiles based on the
accumulation of physical activity (i.eMVPAgporadic and TPAsporadid at baseline to
determine if the tertiles differentially responded to the ENCOURAGE approach. Notably,
the tertiles that were separated based on baseline MyR#c(i.e. MVPAremvveaTert
O76. 1 mi nu tognper oeek, MMPRAwpaTerb> 76 .2 and O 176.
of MVPAomin per week, MVPAermvealers > 176.8 minutes of MVPfwin per week)
returned some interesting results (Figure 12). Specifically, a significant group difference

was observed between the three baseline My§RAictertiles:
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The group of participants that were least activdaselindi.e. MVPArermvpal €ty
n=16), did not change their activity MVR#adgicover the 10 month intervention. This
group is at the higtse risk for the negative health effects of physical inactivity. Thus,
future interventions should be designed to addtbss barriers and facilitators that
support the adoption of a more physically active lifestyle for this highest risk group.
Interestingy, a study by Leijoret al.**® looked at characteristics of individuals who did
not adhere to physical activity referrals and why. They indicated that individuals in their
study who accumulated low levels of physieativity at baseline(Q-2 days per week)
were less likely to adhere tophysical activity referrals Another reason why the
MVPAermvveaTerty group may not have changed could have bédtuenced bythe
physical ability or physical literacy of the indiwidl. Physical literacy can be defined as
the confidence and physical competence to perform a variety of purposeful physical
activities in many diverse enVvi Researchdhast s t h
suggested that participation in physical activities may be related to the physical literacy of
the individual*®’. Although we did not test for this parameter in the present study, it does
stimulae. an i nter e Dtoiersg tdheesparosnandés abil ity
movement patterrisfluence their abilityto increaseheir physical activity accumulation
over time® Research in this area may preovide i
amongst groups of individuals in regards to physical activity behavior and the impact of

physical literacy over the lifespan.

The group of participants that were somewhat active at baseline (i.e.
MVPAenmmveaTert; n=17) increased their MVP#oradic by 63 minutes/week antly 99

minutes/week at 4 and 6 months, respectively, as compared to baseline (114
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minutes/week). This outcome is notable because it supports the notion that the
ENCOURAGE interventionenabled a sulgroup of participants to increase their
MVPAsporadic IN the attempt to tryo understandwhy MVPAenmveaTert, was able to
change their physical activity over time comparedVidPAtermveaTerty we evaluated

the stage of change fAVIVPAteivvealertt and MVPArervmvpal€rt, participants at
baselne, 2, 4, 6 and 10 months. There was no difference at baseline between
MVPAermveaT ert andMVPAermveaT €rb.for stage of changé&urthermore, selfeport

data identified that participants in both groups reported a similar stage of changefrom
actionto actionfrom baselindo 10 months (Table 8Further research may be needed to
uncover why stage of change did not differ betwedVPAtemmveaTertt and
MVPAtemmveaTert,  but MVPAsporagic Changed in MVPAtemmveaTert but not

MVPATermmvpaTert.

The groupof participants that were most active at baseline (i.e. MMRApaTert;
n=23 did not change theilMVPAsyoradic activity over the 10 month intervention. It is
possible that the ENCOURAGE intervention did not adequately meet the needs of this
more actie group.In an effort to understand thifata,we evaluated sekfficacy for
each of the tertlesSMVPAtemvpalert and MVPAenmveaTert, did not show any
changes relating to sedfificacy; however, we did observe an interaction for
MVPAermvvpaTerts identifying that 2 month and 4 month SEE scofegure 13)were
greater when compared to baseline scores. However, we did not see a change in physical
activity accumulation forlMVPAenmveaTerts. Self-efficacy has a strong relationship
regarding the amourtdf effort and the duration of effort a person would demonstrate

while performing physical activity®® Therefore we assume thatchanges irphysical
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activity would havereflecedthe changes in SEE scorddowever,this was not the case.
Perhaps the changes in sefficacy were nosufficientto elicit a greater change amongst
an already active group of participarsirther research is needed to idenkifyw to get
these individualsto move more for greater healthenefits However, it must be
acknowledged that this stgyoup of participants was already the most activegohlp

of the cohort at baseline.

To our knowledge, the current study is the first to identify different resp@msks
behaviors amongst swgroys of the larger cohort based on baseline MVPA
accumulation.This observation may inform the development of future physical activity
promotion interventions more specifically tailored to the -gudups with specific

baseline characteristiesd physical atvity behavior

Patients increasd their light activity performed in 10 minute bouts as well as their

total and light sporadic activity performed in bouts less than 10 minutes

The ENCOURAGE interventiorstimulated banges in light physical activity
(LPA1omins) Within the studycohort. In fact, ar data indicated a significamvo-fold
increase (p<0.05) by the rdonth time point.It is noteworthy toreiteratethat the
ENCOURAGE intervention lastetbur months and includefive CSERCEP physical
activity caunseling sessionshree sessions were completed by month LPA;omins
returred to baseline by thel™ month and did not change for the remainder of the
assessment periadBhus, it ispossiblethatthe counseling sessions with the CSEPP

will haveprovided the motivation neededor individuals to incorporate longer bouts of
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physical activity intaheir daily lives dbeit at low physical activity intensities, as defined
by Colley et al.*®. The decline irLPA;omins accumulation by the fourth month may have
occurred due to th&apering ofsupportfrom the CSERPCEP that occurred between in
month 3 and 4 of thentervention (i.e.only one in person meeting a onphone

conversation occurred over the fiftdldayperiod d the 4-monthinterventior).

Changes in light physical activity sporadic boutélL PAsporadi) Werealsoidentified
within this cohort. In fact, or data indicated a 16% and 22% increase (p<0.05) in
LPAsporagicat 4 and 6 monthsespectivelylmprovemetswere maintained &t0 months
where a 16% increase was observed when compared to baselingc@ata 27
minutes/week)Increasing LPAs consideredeneficialasreportecby Baileyet al.*®. In
fact, a significant reduction of 16% for postprandial plasma glucose was observed when
short bouts of LPA interrupted long periodssdting. Our population sperat significant
amount of time in sedentary behavi@pecifically at baseline the ENCOURAGE
population spetnover 8 hours sitting or performing other sedentary activiliegs makes
the increase ilLPAsporagican important addition to their dag recent study of Japanese
adults indicates that risk of metabolic syndrome is reduced, in addition to waist
circumference, with increases of light intensity physical activif), Specifically,
increases in LPA&yoradic Of 15% were associated witlt5% fewer participants reporting
metabolic syndrome and31% fewer participants reporting increased waist
circumference, when compared to groups that were least atff/e A research studiy
Blair et al.'"* lookedinto the decline irfunctionalcapacityin long-termcancer survivors

and identified the importance operforming LPAsyoradic IN fact, participants who

performedLPAsyoradicwere able to attenuate their functional degliwben compared to
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the control group. Greater improvements were seen in those patibiotsadded
anywhere from 14% to 16% MVRfradicinto their total physical activity accumulation
per week'’". However, LPAsporadic Was easier for this population to perfomvhich
suggests strategies that enhance R&ic may be a viable approadhr beginning to
improvea n i n d ihealthcdstatashithosigh there is a growing body of evidence that
LPAsporadiciS beneficial it is well established thahe benefits of physical activity are

optimized when MVP Ayoraic IS increased along withnincreasd LPAgporadic

Many of theresearch article$'®*"2 described in the previousection refer to both
light and moderate to vigorous phydicctivity and the benefits they provide. The
combination of these intensities is considered total physical activity (TPA). Wetchose
examineTPA in order to highlight the benefits of total physical activity accumulation
amongst our study grou@hangesn total physical activit)completed in sporadic bouts
(TPAsporadig Werei dent i fi ed wi t hcohort. nFaet, ardata imdieateti a st udy
significant 146 increase (p<0.05) in TRpyradicat 4 months with additional increases of
21% at6 monthsand 14% at10 months when compared to baseline dat@d37 + 34

minutes/week)Although we attempted to compare our data toRbesier et al. *

study,
we were unable to becauBertier et al. *? did not identify intensities other than MVPA
accumulatedn 10-minute bouts amongst their sample populatidnstudy by Calfaset
al. ® observe changes in total physical activigmongst a ehort of 212 individuals
These changeslentified by Calfaset al. ®° included sekreported physical activity as
well as objective physical activity for a smaubgroup (n=56) as measured by
accelerometers.his studyassessed the value of phyait counseling in primary cafer

[ 85

previously sedentary individualsCalfas et a identified a~ 30% increae in total
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physical activity withinthe subgroup of the study®® . Additionally, the sekrepored
physical activity results identified increases of physical activity by as much as 100% for
the intervention group. Furthermore, the study participants improved their adoption of
physicalactivity. In fact, the intervention group identified over 50% of their participants
as becoming physically active on a regular basis. Interestingly, the ENCOURAGE project
identified similar results with approximately 57% of the participants-reglbrting
regular physical activity by the end of the studize Calfaset al. ® study was of short
duration (6 weeks) and therefore exercise adhereveethe medium to long term (i.e. 6

10 months)was not reportedin cortrast, the current study identifiedongerterm
adherence for objective physical activity parametees al0-monthperiod as increases

in TPAsporadicand LPAsporadgicWere maintained over tim&hus, our data suggettat we
needto furtherexamineLPA and TPAas outcome measures for cohorts that are recruited
from primary caresettings As individuals start to become more physically active,
particularly those who have been previously sedentary of physically inatttese may

find it easier toaccumulatephysical activity behavior at a lower intensity. Future
research needs to focus fatilitating intensity progressions fronight-to-moderate and
moderateto-vigorousin order topromotehealth benefitas a strategyo establishand

supportiong-term physical activity behaviochange



The ENCOURAGE Project Padget

The importance of $oradic physical activity

The CPAG suggest that individuals accumulate 150 minutes of MVRA& minute
bouts over the course of one week Sessions of 30 minutes in length in eachfioé
days are encouraged in orde accumulate this time. Even sshorter boutgi.e. 10
minute) performed ithreeor more intervals over the course of the dagconsideredchs
effective asa 30-minute continuous sessh in regards to health benefit> 14 The
emphasis on both long (i.680 minutes) and short bouts (@10 minutes) of physical

activity for improving healtthavepreviously beendescribedn the literature™® 3173 174

Participantsn the ENCOURAGE study by the end of the 4 month intervention spent
93% o the time being physically active in sporadic bouts with the remaitgin
bouted physical activity (i.e. 20 minutes)A growing body of evidence indicates that
sporadic activity is associated with improved health outcomes. Thus, the observed
improvenents in sporadic activity in ENCOURAGH#ay contribute to improved health.
The investigatiorof sporadid(i.e. < 10 minutey boutsmay beimportantasit contributes
significantly toan i ndi vi dual 6s tot al accumul ati on
and may play an important roli@ the derivedhealthbenefits associatedithr physical

I 175

activity. Holmanet al.”"® conducted @ross sectionatudyand observed thaarticipants

spent ~80% of their physical activity sporadicbouts(i.e. < 10minutes). Holmaret al.

175 also reported improvements of cardiorespiratory fitness amongst their cohort.

Macfarlaneet al.*’®

reported thatheir participants spent over 70% of their total physical
activity in sporadic bouté.e. <10 minutes)andcomparedhemto an exercise group that
performed activity in boutdonger than 15 minutes. Notably, Macfarlaneet al. *"®

reported similar improvements in aerobic fithess amongst both groups
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The current study evaluated several intensities of physical activity in sporadic bouts
namely, LPAporadic MVPAsporadic and TPAporadic Even thoughour primary aitcome of
MVPA 10mins did not change over time the fact that participants were still engaging in
MVPAsporadicmay be clinically relevantit is worth noting that participants performed
approximatelyl9 % of their total MVPA in bouts that were longer than hfinutes in
duration (i.e. MVPA1ouming. Improvements in LPAyoragic and TPAsporagic OVEr time,
indicated that participants were becoming more physically active during the
ENCOURAGEintervention.A studyconductedby McGuireet al.(2011)*"’ investigate
the health benefit, as assessed by cardiorespiratory fitness, associaiedideéthtal (i.e.
sporadi¢ physical activity(IPA) *””. They reportedmprovements in cardioresptory
fithess when their study cohahgaged in sporadimouts of light and moderate physical
activity. Specifically, correlations indicated that IPA had a positigkationship with
improvements in cardiorespiratory fitness intensity(r>=0.53, p<001) when controlled
for gender and BMIAdditionally, greater improvemesin cardiorespiratory fithess were
observed forparticipantswho engaged inMVPAsporadic @S indicated bya significant
correlation (r°=0.6Q p<0.M1) *’’. Furthermore, eater intensity did play a role in
increased benefits;ovever,only 6 % of the total accumulated physical activity per day
was inMVPA leaving 9446 reportedas sporadic lighphysical activity These results are
similar to theENCOURAGE project as thstudy participants spent approximatel\y82
of their total sporadigphysical activity in light sporadibouts while accumulating the
remaining 18% in sporadic bouts of MVPA by the end of the 4 month intervention. Even

though we dil not investigate physiological changes amongst the study participants, we
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can infer that similar health benefits may have occurred within our population based on

these results.

The ENCOURAGE participants were divided into tertiles based on My
accumulation at baselintor conducting secondary data analysAs interaction effect
was observedor some parameters, which indicates that the-gsobps responded
differently over time. SpecificallyMVPAermveaTert, (n=17) was identified as having
the greatest change on MVRpyvadic activity (Figure 12). Even though
MVPAemvveaTert did not represent the entire study population it is important to note
that this particular group did see significant (p<0.05) increases in MpRé-overtime.

In a study by Clarkeet al. '8, MVPAsyoradicWasidentified asbeneficial inreducingthe

risk for metabolic syndrome in adult$n fact, for every MET hour increase in
MVPAsporadgicper weekthe risk reduction for metabolic sgromeimproved by10% 7
The ENCOURAGEMVPA enmmvpalert group observed increaseof 63 minutes (~3
MET hous) for MVPAgporadicat 4 months and 99 minutes5(MET hours) at 6 months
therefore based onthe results from Clarke et al. *"® risk for chronic diseaséi.e.
metabolic syndromejor the current study populatiomay be reducedy as much as

50%. Furthermore, Clarkeet al 1"

suggestd, based on their study results, that
performing total MVPA is important but how its accumulated (i.e. sporadic or bouted)
may not beGlazeret al.*"® looked at cardiovascular risind otherchronic disease risk
paameters (i.e. BMI, waist circumference, triglyceridddPL, and obesity) of
individuals performing MVPAgwins and MVPAsyoradic Glazeret al. *™® compare both

MVPA intensities to identify if one was significantlyffiérent from the other in relation

to realized health benefit§he evidence identifiethatthe study population engaged in 9
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+ 13 minutes per dag6 minutes/weekdbf MVPAomins @and 19+ 14 minutes per day
(133 minutes/weekpf MVPAsporadic  INterestirgly, when compared to total physical

activity accumulationthe Glazeret al.*"®

study group accumulateapproximately 12%
of their total physical activity accumulation in sporadic bout™dPA. The parameters
(i.e. cardiovascular risk, BMI, waist circumference, triglycerides, HDL, and obesity)

measured in the Glazest al. 1"®

study all changed significantly (p <0.09pr both
MVPA omins and MVPAgporadic  thus, MVPAsporadic 8ppears to be awffective as
MVPA 10mins IN improving health related parameters. Theusmeulation ofMVPAsporadic
reportedin the Glazeet al.'’® studywassimilar to the current studyin fact, participants

in the ENCOUARGE study accumulated approximately 18% of their total physical
activity in sporad bouts ofMVPA, which may providehealth benefits based on the data

reported by Glazest al.*"”®.

Research by Macfarlanet al. 1"® looked at the impact afporadic physical activity
(i.e. bouts< 10 minutes) as compared to bouts that were longer than 10 minuias
changes inaerobic fitnessTwo graups were compared in thatudy, where he light
moderate physical activity group (LIFE) spent 70% of their daily activity time in bouts of
less than 10 minuteand the remaining 30% of their physical activity accumulation was
in bouts of greater than 10 minutes. In contithst,exercie group (EPM) spent over 85%
of their activity time in bouts greater than 30 minutes. Even though the bouts of the LIFE
group were shortefaverage 6 2 minutes per boutind did not accumulatine same
amount of activity over the course of the dehe impacton aerobic fitnessvas just as
significant. In fact, a 5% to 7% increase in aerobicelis was identified amongst the

LIFE group’’®as well as the EPM groupespectively. Thussporadicactivity enhances
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physical fitness.The ENCOURAGE patrticipants also accumulatesporadic physical
activity and therefore it is likely that they also experiencdtealth related benefits
similar to those describeoly MacFarlaneet al. *’® Future research should continue to
examine the clinical outcomes for physical activity promotion interventsnd) as the

ENCOURAGE studyin primary care settings

Research has indicated the benefits for individuals engaging in sporadsc dfou
physical activity'®® 176 177 179, 180gjnce the results of the ENCOURAGE study are
significant for both LPAporaic @and TPAporadic the impact of this data shoulde
recognized. Although it igmportart to accumulatdonger boutsi(e. > 10 minutes) of
physical activity there is value iraccumulating physical activity in sporadimutsover
the course of the dayhis approachmay help increase the adoption of physical activity
behavior by individuals wharephysically inactive or sedenta§". Continued research
in this area isieededo identify novel approachds supportndividualswho areseeking

to increaséheir physical activity behavior for improved health benefits.

The ENCOURAGE interventiond effect on mood

In the present stugdyve werenot able to directhattribute the observed reduction in
depressive symptomsitiv the ENCOURAGE interventioper se,as we do not have a
control comparison group Nonetheless,he current study did show a reduction of
depression symptoms as assessed by the-PHQ4 months, whichwas maintained
throughout thelO-month study Although we cannot identify cause and effetiie

increases in LPA&yoradic and TPAyoradic Observed in the current study may have
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contributed to changes in mood amongst this grdtgr. example,Horne et al. %2

previously observedthat a high proprtion of physically inactive individuals reported
symptoms of depression in their stu@dye. 51%), which issimilar to the proportion of
participants who reported symptoms of depression inBREOURAGE cohort (i.e.

48%).Moreover,Horneet al. *8?

identified that increases in physical actiyidgassessed
by accelerometry were associated with decreases in isefforted symptoms of
depression as assessed by PHQ.e.r = -0.21, p<0.05) amonggheir cohort that

underwent cardiac surgery. Horeeal. 18

alsoreported that physical inactivity was an
independent risk factor for future development of depressive symptoms. In fact, they
observed awo-fold increased risk for depression in physically inactive patiemtss
information is relevant to the current study because more than half of the ENCOURAGE

study population reported symptoms of dep@ssit baseline in addition to @6of the

participants being aksified as physically inactive.

A growing body of evidence indicates that mild to moderately severe depression
symptoms can benprovedthrough the participation in bouts of physical activity ***
The ENCOURAGE participants seteporteda 32% improvement indepressiorscores
as assessed by the P¥Qat 10 monthg6.1+ 0.8) whencompared to baseline dgi&.0
+ 0.8). Additionally PHQ9c4:Scores were able to show categorical changdsmression
symptoms during this same tirmperiod (Table 8) Depression is a major risk factor for
cardiac events and reduced mortalftyand is estimated to bemeone of the toghree
contributng facors to theburden of chronic disease liye year2020 *®. Continued
research is necessary to further explore the relationships between physical activity and its

impact on depression.
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Sedentary behavior has also been linkeddépressionin the presenstudy, the
participants accumulated an average of ~9 hours per day of sedentary behavior over the
course of the projectAdditionally, 48% of the ENCOURAGE population reported
symptoms of depression at baseline. Notably, apprately 8% to 12% of the general
population reports symptoms of depresstoh however this number cancreaseto as
much as 70%s a person experiences negative health outcomeshfiamic disease'f®.

A review completed in 2011 by Teychenee al. **° identified that the majority of
studies they evaluated (7 of 11) had positive associabetseen increased levels of
sedentary behavior and increased symptoms of depression. One of thersttidiesd

by Teychenneet al. *® specifically reportedthat increases inmental disorders (i.e.
depressiorand anxiety) were associated witan average sedentatyehaviorof 7 hours

per dayor more This is an important observation as the participants in the current study
have significantly exceeed this threshold (Table 4). Based on the results from
Teychenneet al. *® our cohort would be at a high risk for depressie to increased
sedentary behaviofThis datais contrary to our results, as PFRyy and PHQ@Oc4
improved by the end of thémonthtime point These esults weranaintained until the

end of the studyHowever, sedentary behavior remained elevated amongst the current
st udy 6 s Evanothoogh tthe ENCOURAGE cohort reduced the symptoms of
depression from 48% to 21% by the end of the 10 month ssydypbms of depression

still remain elevated as compared to the general populdtior® Further research

should explore the impact that sedentary behaasron the symptoms dépression and

how physical activity affects this relationship
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Another risk factor for depression idesity and esearchhas demonstratethis
relationship'®’. In fact, as a person in@sss their obesity category from class 1 to class 2
or class 3 selfreported depressive symptonase increased'®. Furthermore obese
women are at an even greater risk for depresSibiThis is a importantrisk factoras
70% of theENCOURAGESstudy population wafemaleand of that, 77% of these women
are obeseWe did not examine whetheBMI changedover the duration of the
intervention therefore,we cannotdetermineif the reduction in depressive symptoms
reported in the ENCOURAGE cohort occurred because of changes in BMI. However, the
initial BMI data of this groufmean of 35.%g/n’) supported the research identifying the
potential reasons why 48% of individuals weeporting higher symptoms of depression
at baselinelncreased rislor depression isssociateavith individuals who are obese and
are considered sedentaag indicated by Vallencet al. **°. Furthermore, ricreasd
sedentary time coupled wittlevated BMIlincreass the risk for cardiovascular disease

and increased mortalify® %

The ENCOURAGE intervention effects quality of life of participants

Quality of life refers to the ways in which health, illness, and medical treatment
influencean i ndividual 6s per ce pheing'ft. Menfal afidunct i o
physical quality of lifewas assessed during the ENCRAGE studyby utilizing the SF

12 survey. Thedataindicate that SHZpnysica aNd SF12yentar did improve over time

12
l.

(Table 8) These results differ from those presented by Fodieal. ~“ as theydid not

reportchanges in quality of lif¢i.e. physical and mental dimensio@shongst their study

[ 124

population Halbert et a reported similar results to the current studgntifying
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significant improvements irphysical fundbning amongst their intervention group.

However, theSF12yenta parameten the Halberet al. *?* studydid notchange.

Physical activity participation malyave contributed to the improvementafality
of life amongst this groupAnotherexplanationfor the improvementen quality of life
may beinfluenced bythe time that each participantpentreceiving physical activity
counselingwith theprojecb s  CGER Physical activity counseling interventions have
beenshown to improve quality of life measures amongst its particip&otsexample,
Uysal and ©zcan*? reportedthat physical activitycounseling and training programs
delivered toindividuals with chronic disease veerable toelicit an improvement in

physical and mental quality of lifearameters. A differergtudy by Elleyet al. *® w

as
successful at improving quality of lifas assessed by -8B questionnairespr primary

cae patients by counseling on physical activity and providing opportunities for follow up
meetings for additional suppoi®pecifically, health care providers administered initial
counsellingthen patients were referred to community based exercise profassio
Follow-up phone calls were made to the referred patient by the exercise professionals to
help direct initial goals developed during thesunselingsession with the healthcare
provider **°. In addition to impreements in quality of life, Ellewt al. *® was able to
identify leisure time physical activity increases. In fact, improvements of 68 minutes per
week for men and 20 minutes per week for women were identifiédGiven the

literature 124 160. 192

and the outcomes of the ENCOURAGE projattappears that
behavioralcounselingnay be an importantdad i t i on t o pri mary carebo

quality of life indicators anghysical activity behavior amongst patients.
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Improvements in selfefficacy for exercisewere observed

Selftefficacy is an important factor in health behavior char@erceivedself
efficacy affects the choice of activities, the contextual settings, how much effort is put
forth performing an activity, and how long they will persist in the face of barriers and
negative experiencé&®. Strongr perceived seléfficacyfor exercise (SEEjs associated
with more active and successful coping efforts of the indivififaThe ENCOURAGE
project specificallymeasureSEE using the previously valated(SEE) suvey '** The
dataindicataed that self-efficacy improved by the fourthmonth of the interventionas
compared to baseline (Table 8esearch byHalbertet al. ** assessed thel§-efficacy
of their studygroup and observesignificant improvementdvioreover,increass in the
intention to exerciseelatingto the improvements of sedffficacywere also observedh
fact, a 45% difference between the intervention and control gerigped indicating that
more individuals increased their exercise intention within the intervention (66af) at
12 monthsas compared to theontrol group (38%)The current studyneasured stages
of change amongst the participants and categorized ititertwo groups (i.eno action
andaction). The reason for this was to show the intentidrparticipantsto move from
one stage to the next or in this caseactionto action These stages of changssultscan
be related to Halcisexestlt§and botim tap bet assmaciatedhw e x e r
improvements in SEE* % The current study reported improvements in the stage of
change categories. In fact, by the end of4lmeonthintervention68% of the participants
were considered irthe action category, whereas onl§2% of the population was
considered to be in thection categoryat baselinelLike SEE stage of change results did

not continue to improveafter the completion of the interveoti at 4 monthsWith the



The ENCOURAGE Project Pad®4

SEE results and the stage of change resulbsving an increase by four months we can
speculatehat the ENCOURGE intervention may beffective atimproving SEEandfor
moving participants fromno action to action stages.Notably, after the 4 month
intervention participants no longer had contact with the CSEHP. This may have
contributed to the reduction of SEE scores as well as the attenuation of the stage of
change categoricalataat 6 and 10 months. it the decreases in SEBad the attenuated
number of participants the action groupby the6 monthtime point,continuedpatient
supportmay berequired tosustainimproved health outcomes. Followp sessions (i.e.
booster sessions have been identified and used within reskato support the
maintenancef improved health outcomes dhe patients’®®. These sessismmay take
different forms including telephongessios or faceto-face sessions botlof which are
aimed atsupporting newlylearned health behaviot®. Future research needs to explore
long-terminterventions (i.e12 monthintervention) in order to provide increased support

for patients in order to sustain improved health behavior.

The impact of the ENCOURAGEproject on sedentary behavior

The Canadian Health Measures survey provided data indicating that adults spend an
average of 9.5 hours in sedentary activities which represent approximately 69% of their
waking hours. The ENCOURAGE study cohort spent an average of 8.4 hours per day
at baseline and increased their sedentary behavior to as much as 9.3 hours per day.
Sedentary behavior has been identified as a risk factosdeeralchronc diseasg
Specifically,the risk forcardiovascular disease, diabetes, obesity anchabe mortality

are all increased when unhealthy sedentary behestoains elevated (i.e. 6 hoursper
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day) % 19702 A review article authored by Dunstat al. >® evaluated the research
surrounding the @umulation of sedentatyehavior(e.g.sitting or watching TV). Thg
identified several linkages between poor health outcomes (i.ecaaie mortality,
diabetes and cardiovascular disease) satentary behavior. Interestingly, they reported
thatindividuals who were physically active for 7 hours per week but still watéhedirs

or more of TVperday had a 50% increased risk of dying compared to individuals who
werephysically activefor 7 hoursper weekand only watched 1 hour of TV per d&).
Dunstanet al.**®indicatedbased on their data, that incremsephysical activity should
accompanydecrease of sedentarybehaviorfor better health outcomes A study by

Hensn et al. 2%

observed associations between sedentary beh@eor-10 hours per
day) and markers of cardimetabolic health (i.e. waist circumference, @uhfasting
glucose, BMJ and HDL level). Hensonet al. *** reportedpositive associationdetween
sedentary time and increases iMIB waist circumference and 2 hotasting glucose.
Negative associatienbetweensedentary time and HDL levelsere also observed
Furthermore, Hesonet al. reported that breaking up sedentary behavior wéheral
short bouts of physical activitymproved markers of cardimetabolic health?®,
Interestingly, we observed increasesSEDsporadicat the same ithe points we observed
increases in TP&oragicas well as LPAgoradic This does not seenmtuitive as we would
expect a decrease in sedentary behavior wdteervingincreases in physical activity
accumulationOther esearch &s uncovered a potential seawhy this may occurFor
example acute changes in exercise behavior may inadvertently increase sedentary

§05, 206

behavior amongst these indivials through specifienechanism such asnon

exercise physical thermogeneqNEAT), which is defined as nomexercise related
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physical activity that is performed over the course of the’8&ySpecifically, research

has suggested that NEAfiay decreasasexercise increase8®. This may explain why

we observed ncreases in sedentary behaviour amo
after significant increases in physical activity were identifi8dnilarly, a study by

Hawkins et al. 1”2

also observed changes in sedentary behavior amongst their study
group. Specificallygight minute per daincreases in MVPAand LPAwere observeat
the same time as 12 minute per day increafsedentary behavior byonth 12of their

study However, Hawkinset al. 1”2

did not provide a reason texplain why they
observed increases isedentary behaviofThus, moreresearch in this area may be

warranted

Even though the ENCOURAGE population improved lsRfdgicand TPAsporadis the
need to address the impauftincreasd sedentary behavian the study population is
important. Interventions to reduce sedentary behawidrile alsoincreasing physical
adivity accumulation amongst patienisay be neededto optimally improve health

outcomesamongst a primary care cohdfuture research should address this need.

Cost of the ENCOURAGE intervention

Previous esearch has demonstrated that interventionsstigtortphysical activity
counselingand promotionwithin health care have been financially viab%2°. The
initial grant for this project of $80,000 wareceived from the Heart and Stroke
foundation of Manitoba in 2011. ThiBrect cost of implementing this project in primary

care was approximately $70,000 dollars to support approximately 1848 hours of project
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related work. The net difference of $10,008snapplied to offset indirect costs related to

the project. The $70,000 includes wages and all other direct expenses (i.e. office supplies,
exercise equipment, transportation costs, meeting costs, outside consultant fees). Figure
identifies the approxinta breakdown of the time spent by the CSEHFP during the
interventionn.The ENCOURAGE projectdés overall cost
estimated at $37.88 per hourFurther calculations reveal that tlkrect cost per
participant(n=119), with an aerage of 3 meetingswith the CSERCEP during the
intervention(range = 1 to 5 meetinggomes to approximatef§94.00per participant for

a 4 month physical activity counseling interventidimis amount takemto accounthe
preparationthat the CSERCEP needed to do prior to and the time spent documenting
each patient sessianEach 40-45 minute physical activity counselingsessionwas
calculatedtio costapproximately $28 per appointmebised on direct costs onl{Hogg

et al.?*°

publishel a report identifying that the cofstr implementinga physical activity
counselorin primary health care in 20Mas upwards 0$275.00 per participartiased

on thestudy byFortieret al.*2 This could be broken down further to a cost of $46.00 per
physical activity counselingessionThus the cost of the ENCOURAGE intervention was
similar to that described for Fortiet al. ** physical activitycounseling tria?*°. The
physically activity counseling performed by the CSEEP during the ENCOURAGE
studywas on a 1:1 ratio with participants. The potential of group sessions realulde
costs even morand resarch has identified the benefits of group counseling in regards to
improvements in physical activity accumulatiand other physical parametels fact, a

study by Bouchardt al. ** reported improvements in phgsi capacity amongst their

participantswvho participated in group physical activity counseling sessions with a-CSEP
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CEPwhen compared to other health care provideven though a direct relationship was
not determined between group sessions and the changphysical capacity, group
sessions may have contributed tosthadditionalimprovements'. Another study by

Roessleret al. 2!

reported improvements in physiologicaleasures (i.e. BMI, waist
circumference) for women participating in group counseling and exercise clastg®
research should continue to explore different intervention modailitiesder to reduce

health care costs while helping itaprove physicahctivity accumulation by patients in

primary care thus contributing to their improvsehlthoutcomes

The Winnipeg Rgional Health Authority identifiedhat the &erage costs per visit
for health care providers (i.e. Physicians, Nurse prangtis) isabout $38.75 per visft?
however, costs may vary depending on the nature of the appointeregih of visitand
whether it is in a fee for service environmeAtcess center hysicians on average
spend aboutl5 minutes per patient and nurse practitioners spend approximately 30
minutes pepatient(Access centeschedulingrecords 2013. The CSEPCEP spent on
average, 45 minutes with each patient in the saidycost of $28 per appointmemnhus,
the costof physical activity counseling seems to be lower when delivered by a-CSEP
CEPR, as compared to other health care providers (i.e. Physicians, Nurse practitioners) in
primary care and may be more effecti It is possible that bjraving aCSERCEP
available to supportpatiens, other health care providers would have more tongpend
on other health care prioritider their patientsA cost analysis performed by Dalzied
al. ?°" analyzedthe costeffectiveness ophysical activity interventions in primary care

Dalziel et al. *°" reported that physician referral interventions (i.e. green prescription)

with the support of exercise speciaistpresent the most cestfectiveapproach tdelp
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patients in primaryo become more physically activeuture research needs to continue
to explore the benefits of muldisciplinary health care teams that include exercise
specialists in order to providewer coststrategies to help iprove the health of primary

care populations.

Potential healthcare savings based oimdividuals meeting the CPAG

An economic analysisuppored by the Primary Prevention Syndicate of Manitoba
in 2013%'3 identified potentiallong-term health careostsof certain tironic disease risk
factors. The economic burden on thdanitobanhealth care system may significantly
increase by as much ag8.6 billion (cumulative)by 21 if risk factors for chronic

disease are natduced?®®,

Three major risk factors were identifidxy the reportas
contributing to the greatesticreasedhealth risk (i.e.smoking, physical inactivity, and
obesity).Reducing thesspecificrisk factors by as lile as 1%per yeamay siquificanty
reduce the economic burdehchronic diseasesn the health care systdoy as much as
$329 million dollars per year by2031 The same report identified three potential
interventions to address chronic disease risk fagteduction. Of these three
interventions, physical activity wasidentified as an effective toofor reducing the
populationrisk for chronic diseaseEven though MVPApmins Was not shown to have
significantly changed over time in the current study, itiportant to examine clinically
relevant changes in the number of patients meeting the CPAG since a change in this
parameter may influence potential health care expenditdies.accelerometer data

reported in this study indicasm increase irparticipans meeting CPA from baseline to

10 months Specifically, at baseline oniyvo participants(4% of the populationyvere
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meeting CPAG compared four participanty7% of the populationat 10 monthsThus,

we observed 8% reduction in the proportion of pigipants that werenot meeting
CPAG over the duration of the stuftgm baselingi.e. where96% of the population was
classified asphysically inactiveat baseling to 10 months ife. where93% of the
population was classified gshysically inactive) This reduction, if applied to primary
care as a whole, could amount to significant healthcare savings over the longthesm.
the mplemenation of a physical activitypromotion program within primary care based
on the ENCOURAGE approach may befimancialy viable solution toslowing the
growth of health care expenditures in Manitoba. However, before such a claim can be
madewith confidencethere is a need to conduct definitive clinical trials and long term
implementatiorf'* or effectiveness trials>?'®to assess the broader public health impact

of the ENCOURAGE approach

Limitations

A limitation of this resarch project is the use of the quasperimental design. The
internal validityof a quasiexperimental studis low, as the element of control within the
design has beesliminated Additionally, the strength of cause and effect is reduced due
to the indility to compare the intervention group to a control gradjithout the specific
control of parameterand the comparison factdris difficult to identify the true reason

why certain improvements exist&d.

Drop-out rate in physical activity interventions can range from 7% to 82% making it

difficult to translate knowledge gained throughout research stutfies®® The
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ENCOURAGE studyhada 52% drgo-out rate whichnfluenced the interpretatioof the
results andaisespotential questions whgo manypatientsmade the decision to drop out
of the project. The time demand on the participants within the study may have
contributed to the increased dropt rate, potentially affecting results of the studgch
participant was responsible fattendingeighttotal meetings over 10 nmbhs (i.e. a total

of 6.5 hours over the 10 month protocol) to meet with the GSEP and/or research
team.This time commimentcan bea barrierand may befinancially difficult for some
participants No reimbursement was given to participaintshe current studytherefore,

the incentive to participate may have been loddditionally, participantmeeting were
restricted byoperating hours of the clinider primary care appointmen{ge. Monday
through Friday8:30 am to4:30 pm and no weekend appointment timéf)wever, he
clinics wereopenuntil 9 pm through the week for various usages; however, no health
care provides were availableWe utilized theseextendedhoursto meet withseveral

patients who were unable to attend regalaic hours.

Another limitation in this project was that we did not use the intention to treat
analysis. This analysis takes into consitleraall participants regardless of whether they
dropped oubf the projector not**°. This approach guards against the potential biases
that may existbased on why participantopped out of the studgndis considered to
reflect clinical situations where patients may be-nompliant withn specific treatment
groups . The current project only analyzed the participants who completed the
intervention and followup appointments This may havecreated a participant bias
situation where assumptiogsuld be drawn thainly participants who were progressing

remainedin the study On the other hand, by utilizing an intention to treat analysis we
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may have underestimatékle efect of the intervention anchinimized thechanges that

were observed amongst the participants didonot drop out

Health care providers practice of referring patients to the ENCOURAGE study may
have provided another limiting factorhe ®lectioncriteriaused for the ENCOURAGE
study consisted ofage limitsbetween25-75 yearsand physical activity limitdess than
150 minutes/week of MVPAwmins Additionally, participants needed to be free from
established chronic diseaddowever, kalth care mviders referred not only inactive
patientsbut alsopatients with a variety obtherhealth issues. For example, #henain
reasons for referrals to thENCOURAGE study for all 237 patients werel)
hypertension and dyslipidemimade up about 25%f dhe referrals;2) obese patients
made up approximately 20% of the refésranterestingly, the ENCOURAGE population
was comprised of over 80% obese patients, yet only 20% of the refegssmade
because of this reasof) patients withdiagnosednental hedh issues (i.e. depression
and anxiety) coprised of 16% of the referrals; add chronic back and joint pain
referrals comprised oépproximately12% of the populationOther reasons such as
diabetes management, cardiac issues, weight management, gndasea made up
approximately 30% of the remaining referrals to the ENCOURAGE st#ysljumptions
about the primary care population being a reflection of general populations may be
misleading.Accumulation of physical activity may have been difficult forstigroup
therefore limiting the ability to meet the primary outcome of the study, namely

MVPA 1omins

Theprimary outcome of this study was a changMWmPA performed in bouts of ten

minutes or more (i.e. MVPAwinsg). The expectation based on our initiarationale,that
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the recruitedpopulation would be able to accumulate MVP#hi, may have been
inappropriate given that this population was not only inactiug, also overweight,
sedentary and oldeGiven the growing body afesearchdemonstratinghe beefits of
sporadic bouts of physical activityt, may have been wiser to identify theimary

outcomeas a change in MVP&qragicfor this particular populatian

Accelerometeuse may have also been a limitation to our study. Specifically, actual
use, comfiance, placement, and hardware issues causing malfunctions (i.e. battery
failure, water damage) and may have played a role in potential issues regarding the
objective physical activity data collectiomhese accelerometer issues affecitdeast
five data points amongst the participan®e also acknowledge that the accelerometers
may not have captured all forms of physical activity. For example, several of the study
participants engaged in physical activity on a cycle ergometer or engaged in swimming
actvities of which accelerometers may not have accurately accounted intensity and
duration of tlese modes oéxercise. This may havaffectedthe captue of physical
activity accumulatiorin someindividuals; therby, influencing theoverall resultof the

objectively measured physical activity parameters

Anotherlimiting factor wasthe way the accelerometer data was analyzed. The study
participants were habitually inactiv@q + 6 minutes/week of MVPAymind and were
obese (>30 kg/f). This group was Issactive than the national averdge Additionally,
this group was sedentary for approximateiye hours aday, whichis similar to national
averages™. Furthermore,our cdort was alsocheavierthan the national average, as
indicated by BMI*®L with this in mind, the cut points used for accelerometer data

I 219

analysis may have misrepresented this cohort. Cadieya assessed data and
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evaluated accelerometer quaints for use in general adult and apparently healthy
populations. The cut points used in the current study were based on this research.
Howeve, the ENCOURAGE participants didot represent the general population
Therefore, it may be more appropriate to use differentpoirits to evaluate their
physical activity intensity and accumulatidRecentresearch has identifiettie need for
appropriate accelerometer quaints for usein specific populations-or example, atudy

by Loprinzi et al. #%°

idenified that the cupoints usedto evaluatephysical activity
intensity do influence thenumber of minutes that individuals accumulate at chffie
intensites  Specifically, Loprinzi et al. *®° did a comparative analysis using
approximately ¥ different accelerometezut-point models, for children (5) and adults
(12), based on previous researthVPA data was utilizedrom the NHANES study for

this comparisonThey concluded that there was a wide variation within the data for adults
as well as children derived epbints, potentially affecting the estimation and prevalence

of meeting physical activity gdelines.Watsonet al. %

agree that the is a need to
develop appropriate cyoints for demographic subgroupéle did not go back and
reassess our data based on the recommendation of either Lepr° or Watsonet

al. ?* because of the amount of work to do so. Nonetheless, we acknowledge there may

be value in doing sAAdvancing research in this area is vital to the appgatg@mphysical

activity evaluation of Canadians.

Another limitation of this study was the lack of data reporting health outcomes for
the ENCOURAGE participants. We did not gather physiological data (i.e. LDL, HDL,
waist circumference, triglyceridesr blood pressurefrom our participants over the

course of the studylherefore, we were not able to identify whettrexphysical activity
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behavior changehat wasobserved amongst this cohort had an effect on the health

outcomes of the study population.

Conclusion

The data collectedih the ENCOURAGE project failed to support ofirst and
secondhypotheses, as MVP#mins did not changérom baseline tel or 10 montls. It is
not clear why the intervention was not successful in achieving the primary outcomes.
Potential reasons for this may include: itadequate delivery of the physical activity
counseling intervention to participants based on their baseline characteristics and initial
physical activity needs; 2) the physical abilit@scharacteristicef the study population
may have limited their physical activity accumulatairmoderate and vigorous bouts as
this cohort was more inactive and heavier than the normal populatiprgv@3ion of too
few counseling sessions within the first few weeks to dowtei to adequate health
behavior change; and 4ack of support over the long term to ensure adherence to
physical activity behavior change. Future research needs to addrespdbsibdities
amongst primary care populations in order to help changeigathyactivity behavior

performed at moderate-vigorous intensities in bouts longer than 10 minutes

The third and fourth hypotheseere partially supporte&pecifically, we observed
improvemend in objectivdy measuredsecondary outcomes (i.e. LB#aic, and
TPAsporadig at 4 monthsand weremaintaineduntil 10-month time pointof the study
Additionally, lf-reportparametergi.e. PHQ%ota, PHQO9cay SF12physca, SF12vientas

SEE, and stage of change) were also improved at 4 months when cdrgbeseline.
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However, only PH@rota, PHQ9car, and SFL2pnysiscamaintained ts improvement until

the 10 montls. Based on thessecondarydata, we suggestthat the ENCOURAGE
approach supported patient health behacimange. This change in behavieralded
more patients to increase thkght and total sporadiphysical activity accumulation over
time. Notwithstanding the increases li? Asporadicand TPAyporagicaccumulation observed
over timeamongst the participants, it should be noted Hetentey behaviour also
increased over timddowever, it is not clear why increases in both sporadic activity and
sedentary behaviour occurredawkins et al. 1> have previously reported a similar
phenomenonFurther resarchis needed to determinghether this is a commoissue
amongst populations similan those of the ENCOURAGE cohanhd ifit is, there is a

need to determinlkeow thisphenomenoranbe addressed

Many of the changes that mremplemented within the pnary care environment
may benefit futurevorki n t hi s ar ea. Firstly, the proj
medical record system may further improve communication amongst interdisciplinary
health care teams (e.g. including a CSEHFP) to further impve patient care. Secondly,
the development of inventories for commuHigsed physical activity opportunities may
help i mprove patientodos | evel of physical
primary care to the community. Lastly, the creatad community groups to help support
physical activity as a health intervention within primary care may enable future
relationships amongst primary care and community organizations to reduce barriers for

patients to become more physically active.

Even tlough the hypothesized primary outcomes were not successfidecondary

outcomes identified in this studwyay inform future interventionsFor example,the
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ENCOURAGE study hademonstrated that it is feasibleitoplement a physical activity
counseling ppgram based on the ECCM in a primary care settiMgreover, this study
provides the first data indicating that such an interventionecatte more primary care
patients to increase theight and total sporadiphysical activity accumulation over time
Given the patient characteristics of the sample population, it may be worthwhile to
explore the value of usirgght or total sporadic physical activity as a primary outcome in
future research as a first step for detecting changesysiqath activity béaviar amongst

a primary care populatiozuture research should continue to investigate the benefits of
collaborative approaches in primary care amongst health care providers and community
certified exercise professionals in order to help improve therhebindividuals.Finally,

there is a need for randomized controlled clinical trials or effectiveness a8 to

assess the broader public hleampact of the ENCOURAGE approach.
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Appendix A: CSEP-CEP Scope of Practice

CSEP-CEP Scope of Practicé

A CSEP Certified Exercise Physiologistis sanctioned by CSEP to:

il

Administer appropriate asssment protocols (both submaximal and maxifoal)

the evaluation of physical fithess to individuals who have been screened, signed
an informed consent form and/or who have been cleared for unrestricted or
restricted activity by a licensed health carefgssional.

Provide physical activity clearance following further queries to positive responses
to questions 4, 5 and/or 7 tme PAR-Q. For example, an individual could be
cleared for physical actity/exercise by a CSEREP if:

o (i) in question 4 it was determined that the dizziness was associated with
over breathing during heavy exercise or sudden postural changes;
(i) in question 5 it was determined that the joint problem was an old knee,
ankle,
shoulder or other old joint constraint; and,
(iif) in question 7 it was determined that the individual had a "cold" or
relative contraindication such as, but not limited to, controlled diabetes or
stable medicated blood pressure.

Provide physical activitglearance to clients who are screened out by-RAR
guestions 1 and/or In these instances, until additional information is gathered, the
CSERCEP can recommend tailored, low intensity, progressive physical activity
(such as walking).

Seek medical clearanfer clients of any age who are screened out by AR
guestions 2 and/or 3 which deal with potential heart problems before providing
physical activity recommendations.

Provide physical activity clearance and recommend tailored, progressive physical
activity for clients over age 69 who do not respond positively to Aguestions
2 and/or 3 which deal with potential heart problems.

Provide physical activity clearance to clients over age 69 and recommend tailored,
progressive physical activity.


http://www.csep.ca/english/view.asp?x=698
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Provide physial activity clearance to youths under age 15 who have consent of
their parent or guardian.

Interpret the results of an individual's fithess assessment to determine the
individual’s healtkrelated fitness level and/or performasredated (function,
work orsport) fitness level.

Use the outcomes from objective assessments to guide decisions regarding
physical activity/exercise: prescription, demonstration, supervision and
monitoring, fitness and healthy lifestyle counseling and act as a personal trainer.

Sugeest healthy dietary practices in concert with physical activity/exercise
programs for healthy weight management.

Suggest dietary practices for healdtated nutrition and performancelated
nutrition.

Use a heart rhythm tracing to observe heart respaunseg a fithess assessment
and a structured exercise session.

Evaluate and treat both asymptomatic and symptomatic populations with medical
conditions, functional limitations and disabilities, through the application of
exercise and physical activity,rfthe purpose of improving health and function.

Perform evaluations, prescribe conditioning exercise, and provide exercise
supervision, health education and outcome evaluation.

Work with apparently healthy asymptomatic and symptomatic populations such as
older adults, children and youth, and obstetric populations, and to society as a
whole, in health enhancement and the prevention of impairment and disability.

Provide appropriate exercise therapy to clients including, but not limited to, those
with musculogeletal, cardiorespiratory, and metabolic conditions.

Accept referrals from licensed health care professionals trained to diagnose and
treat musculoskeletal conditions and/or medical conditions.

A CSEP-CEP isNOT sanctioned by CSEP to:

|l

Administer assessmeprotocols and prescribe exercise and/or therapy to acutely
injured and diseased individuals who are not within the boundaries of the above
scope of practice.

Diagnose pathology based on any assessment performed.
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Appendix B: Risk Factor Identification T ool

Risk Factor Identification Todl Assessment Content

The following list of questions provides antline of the general content of the RF
assessment. Howevenrot all of these questions are asked and they dfohoitv the linear
processin which they are presentedRather,a unique algorithmproduces a series ¢
guestions according to previouspesses provided by each individual participant.

Screen 1 This is a Risk Factor Identification Tool

This computer program will ask you questions about your health behaviors. A report will
then be printed for you to keep for your information.

The care you receive from your doctor will not be affected if you choose not to use this
program or decide to quit the program.

¢CKA&E A& | (2dzOK aONBSyod tNBaa G(GKS abSEGE od

Screen 2Consent
Your answers may be helpful study different patient behaviors and how they affect
KSHfGK IyR ¢gStfySaad hyOS e2dz2Q@S yasSNBR (KS
coded for privacy and may be sent to a protected research database. It may also be linked to
other researchdatabases for future studies. Your personal information such as your name or
health number will not be part of the research database.
You can also continue with the survey without storing your information.
Will you allow your responses to be sent to thesearch database?
Yes
No

Screen 3: Instructions
2 SONB NBFRe (2 0S3IAyX
Your responses [will / will not] be stored in the research database.

Here is how you use the program:

1 Each question can be answered by touching the screen.

1 Once you have answeredjau e st i on, press the fANext
1T By pressing the fABacko button you ca
T To stop or exit the program at any t

¢2 683Ay GKS LINRPINIYZ LXSHaS LINBaa (KS abSE
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Personal Health Informatiadumber
Name
Date of Birth
Sex
Height
Weight
Selfratedhealth present and one year ago
In the past 12 months, how many times have you consulted or visited a physician
outside of this clinic?
9. Do you regularly take any mmations (prescription or ovéhe-counter) that have
not been prescribed by a physician at this clinic?
10.Do you see a dental professional regularly (i.e. Yearly or more often)?
SMOKING
11.Check the answer that best describes you at the present time:
| havenever smoked
| used to smoke but quit more than 10 years ago
| used to smoke but quit more than 1 year ago
| have quit smoking within the last year
| have cut back on the amount | smoke
| smoke regularly (i.e. daily, weekly, monthly or as a socradleer)
12.What strategy(s) did you use to quit smoking? (Select all that apply)
13. Assessment for readiness for change
DIET
14.How difficult would it be for you to stop smoking?
15.Do you currently have a healthy diet?
16.In a typical day, how many servingsfaifit and vegetables would you eat?
17.1n a typical day, how many servings of grain products would you eat?
18.In a typical day, how many servings of milk or alternates would you have?
19. Are you lactose intolerant?
20.1n a typical day, how many servings of meat ¢ermates would you eat?
21.Are you a vegetarian?
22.How often do you choose whole grain bread, crackers and/or high fiber cereal?
23.In the past 7 days, how often did you eat breaké&gstrox.within 1 hour of rising)?
24.Which of the following best describes how yeel about your present weight?
25. Assessment of readiness for change
26.How confident are you that you could make some changes to your daily diet?
ALCOHOL USE/ABUSE
27.1n a typical week, how many alcoholic drinks do you consume?
28.In a typical week, how many aholic drinks do you consume on one occasion?
29.Please select all the statements that describe you:
|l 6ve felt guilty or bad afte
|l 6ve needed a drink first th
It is time to cut down or stop drinking
I get annogd when someone criticizes how much | drink

N~ LONE

r drink
: :

i n
ng i n thi
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None of the above
30. Assessment of readiness for change
PHYSICAL ACTIVITY
31.From the following list of physical activities, select the activities you do during your
typical or usuaiveek. (Choose as many as you like)
Basketball or Volleyball
Squash or Racquetball
Soccer, Football, Rugby or Lacrosse
Hockey
Skiing or Snowboarding
Running
Skating or Rollerblading
Martial Arts
Boxing or Wrestling
Swimming
None of these
32.Your selected activity (from previqusstion)
a. What is the TOTAL number of times per week you do this activity?
b. What is the TOTAL number of minutes per week you spend doing this
activity?
33. Select the activities you do during ydupical or usualveek. (Choose as many as
you like)
Householdchores
Baseball or cricket
Dance or Aerobics
Bowling
Weightlifting or Circuit Training
Tennis or Badminton
Gardening/Lawn Care or Shoveling Snow
Cycling
Walking (for exercise)
Golf
Curling
Other activities
None of these activities
34.The activities you setded (from previous question) are listed below on the left hand
side of the screen. When you are doing these activities hard are you breathifg
Heavy (I can barely talk)
Moderate (I can maintain a conversation)
Light (I can speak easily)
35.Heavy brething activities selected (from previous question)
c. What is the TOTAL number of times per week you do these activities?
d. What is the TOTAL number of minutes per week you spend doing these
activities?
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36.Moderate breathing activities selected
e. Whatis the TOTAL number of times per week you do these activities?
f. What is the TOTAL number of minutes per week you spend doing these
activities?
37.Assessment of readiness for change
38. How difficult would it be for you to increase your physical activity level?
39.Does your physical health or pain limit your work or activities?
40.Does your activity level change according to the seasons?
41.When riding a bicycle outdoors, how often do you wear a bicycle helmet?
42.Do you wear sunscreentivian SPF of 15 or greater when you are in the sunshine?
43.How often do you wear a hat to protect against sun exposure?
44. Are you presently employed?
45. Think about your workplace and any physical, chemical or other potential causes for
injury. Are you able to idntify any potential hazards?
46.How often do you protect yourself against potential hazards at your workplace?

The following questions are for patients over the age of 60.
47.Since last being seen by this doctor have you had a fall with an injury that caused y
to limit your regular activities for at least one day or to go see a doctor?
48. Since last being seen by this doctor, have you been involved in more than 1 car crash
or collision?
49.Which of the following statements are true for you?
| have taken someonee | s e 6 s medi cati on t o hel p
| sometimes miss a dose of my medication
| sometimes take more or less of my medication depending on how | feel
None of these statemarapply to me

Questionnaire COMPLETE

Final Screen-a

Thank you for completing this questionnaire

Researchers are currently investigating ways of improving care for patients and
addressing physical activity needs. You may be an eligible participantdiated study.

May we contact you with more information?
Yes
No

Final Screen Ig
Using the keypad, please provide a phone number where research staff
may call you to provide further information:
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Appendix C: Counseling Session Guidelines faCSEP-CEP

Table1 Counseling Sessid@uidelines for CSEP-CEP
# Months Type_ of Purpose Suggested tools
meeting
Baseline In person | Stages of change Stages of changes
0 months (60 min) | Values life andhow exercise fits in guestionnaire, Decision
Focus on | Benefits of exercise _ balance sheet, Goal setting
(1st session with| relationship | Education about PA recommendations worksheet, Choosing
the CSERCEP) and iar.”?rs alternatives for action,
. ctivity preferences -
. gatherll_’lg Short-term and long-term goals (SMART) AC_thlty Inventpry, S_el#
information | |nformation about the resources in the efficacy questionnaire,
community Pedometer, Daily activity
How to use the pedometer and the log shee{ log and pedometer resource
Action plan (first-step planner or self sheet, Firsstep planner
contract) for the first 2 weeks and, SeHcontract, Dose
Response
0.5 Months In person | Review the previous goal Relapse planner
(30 min) Positive feedback (compare to baseline) Social support cues?
(2nd session Focus on | !nvolvement in existingcommunity
; ; programs
with tChEFC’SEP Sls,lgf)lglt Rewards & Motivation
Social support
Pedometer counts
Action plan (first -step planner or self
contract)for the next 4 weeks
1.5 Months In person | Review the previous goal Relapse planner
(30 min) Positive feedback (compare to baseline)
(39 session with| Focus on | Review the progress done so far
the CSERCEP) progress | Restating the values .
and Involvement in existing community
programs
observed Pedometer counts
changes | action plan (focus on 1 goal) for the next 4
weeks
2.5 Months Phone call | Review the previous goal Relapse planner
(20 min) Positive feedback (compare to baseline)
(4" session with| Focus on | Assess barriers and motivation
the CSERCEP) enjoying Involvement in existing community
exercise programs
Pedometer counts
Action plan (focus on 1 goal) for the next 6
weeks
4 Months In person | Review the progress done through the Relapse planner
(45 min) program Take lome sheet
(5" session with| Focus on | Positive feedback (compare b baseline)
; Review the previous goal and establish a
theCSERCER) | seeing them establish longterm goal
asan What to do if they lose motivation? Tips to
exerciser

stay active

Pedometer counts

Setup a longterm challenge

Apply what they have learn with the take

home sheet
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Appendix D: EMR Counseling Session Documents {3)

ENCOURAGE - Session # 1: Relationship Building & Gathering Information

Client Name: <PATFIRSTNAME> <PATLASTNAME>

Date: <CURRENTDATE>

Time: <CURRENTTIME>

1) Completed Personal Data Shieet

(Link to Participant BaselinEMR)

2) Confirm Stage of Change: {Precontemplation| Contemplation| Preparation|

Action| Maintenance| Relapse] ]

3) Values Interview: Identify values, beliefs, attitudes, life goalsFamily|] Health|
Longevity] Enjoyment| Role Model| Improve Quality of Life| Improve Social

Relationships| Other: }

Choose 1 important value and try to get client to link to exercise: [ ]

Link to values tool copy & paste

4) Discuss Benefits of Physical Actlyi

How do you think physical activity can help you? {mproved Health and WeBeing|
Weight Loss| Weight Maintenance| Reduced Risk of Disease|Manage

Stress| Improved Mental Health| Improved Sleep| Improved Fitness| Feel

Better| Look Better|] Energy| Sel-Confidence| Fun| Sleep Better| Social

Interaction| Live Longer| Improved Quality of Life| Self Efficacy| SelfEsteem|
Psychological WelBeing| Perceived Quality of Life| Other:}

5) Review lenefits not mentioned:

[ ] Review Dose Response Relationshifriglycerides, Blood Pressure, Body
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Composition, Cholesterol (HDL): [Review Physical Activity Guidelines: [ ]

6) Identify Physical Activity History: { Past month| Past 6 months| 6 months- 1
year| 1-5yearsago| 5-10years| 10 years plus| Never| Other:}

7) Physical Activity Inventory & Preference: {Programs| Walking|] Group
Activities| Free Activities] HomeBased Activities| Outdoor Recreation|
Facility-Based Activities| Team Sports| Individual Sports| Other: }

8) Barriers: what will prevent or limit you from becoming more active?l{me|

Cost| Environment| Previous Negative Experience|Lack of Energy| Lack of
Knowledge¢ Lack of Motivation| Lack of Skills] Uncomfortable in Physical
Activity Settings| Fear of Injury| Seltlmage| Lack of Facilities| Safety| Lack
of Child Care| Lack of Social Support| Lack of Transportation| Low Priority|
Self-Efficacy| Fear of Making Condition Worse| Other: }

9) Community Connections: { Local facility] City Programming| Walking Club]|
Sports| Other: }

10) Introduction to pedometer & activity logs: [ ]

Have you ever used a pedometer be?dYes|No]

Educate on use and activity levels: Under 5000 (Sedentary)| 50007499 (Low
active)] 750010000 (somewhat active)| 1000612500 (active)|] Over 12500
(highly active)]

11) Create an Action Plan and set SMART (Specific, Realistegddrable, Attainable,
Timely) goals: { Facility Tour| Find a Workout Partner| Reduce Barriers|
Walking| Buy Equipment| Try a New Activity| Increase Steps| Increase Time)|

Increase Intensity| Other: }
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12) Followup via: { Phore|] Email| Appointment}

Follow-up plan: { Next Appt Date: <APPTDATEEMPTY>| Referral| Other:}

13) Tools used: [Stage of Change| Goal Setting Worksheet| Values Interview| Decision
Balance Sheet| Activity Inventory| Information Handouts| ChgpA&iternatives for

Action| Pedometer Tool| Motivation List| First Step Planner| Activity Log| Relapse
Planner| Self Contract| Dose Response]

14) Additional Resources Providdd:

15) NOTES] ]

16) Completed Charting []
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ENCOURAGE - Session #2: Social Support
Client Name: <PATFIRSTNAME> <PATLASTNAME>
Date: <CURRENTDATE>
Time: <CURRENTTIME>

(Add "ReferralPad TopOnly-Nov21-EMR" attachment to the EMR as a
task.)

(Place macro "ParticipaiidaselineEMR" on the top of each charting page.)

1 Review of last 2veeks: How did things go? [Hocus on positive changes:
What went well? How did you feel? [ ]

Did you complete your action plan? [Yes|NQ]

2 Barriers: What prevented or limited you from becoming more active /
reachingyour goals?

{ Time| Cost|] Environment| Previous Negative Experience|Lack
of Energy| Lack of Knowledge| Lack of Motivation| Lack of Skills|
Uncomfortablan Physical Activity Settings| Fear of Injury| Self-

Image| Lack of Facilities| Safety| Lack of Child Care| Lack of
Social Support| Lack of Transportation| Low Priority] Self-Efficacy]|
Fear of Making Condition Worse| Other: }

3 Overcoming Barriers & Planning for Relapse: How can we move forward?

[]

What steps @n we take to ovearne and minimize those barriefs? Create
a Support System| Joining a Class| Setting Goals| Family Activity
Options| Subsidy| No/Low Cost Opportunities| Scheduling|
IncreaseKnowledge/Awareness| Other: }

4 Soures of Motivation & Rewards:
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{ Feel Better| Look Better| Energy| SeltConfidence| Weigh
Management| Improved Health| Fun| Manages Stress| Improved
Fithess| Special Event| Sleep Better| Social Interaction| Live
Longer| Improved Qualityof Life] Decrease Risk of Disease|
Physician Referral| Other: }

5 Social Support: What kinds of support do you have available to you?
{ Workplace| Family] Friends| Community| Other:}

Which ones do you utilize?

{ Workplace| Family] Friends| Community| Other:}

Would you like to seek / create additional social support networks? [Yes|No]

[]

6 Community Connections:

What resources do you know are available to you in your community?
{ Facilities| Programs| Clubs| Sports| Other:}

Refer to community connections / resourtgs

7 Pedometer Counts and Activity Log check:

Using a Pedometer? [Yes|No]

Average Daily Steps:

{ Under 5000 (Sedentary)| 50007499 (Low active)| 7500-10000]|
(Somewhatactive)] 1000012500 (active)| Over 12500 (highly active)}
[]

8 Create an Action Plan and set SMART (Specific, Realistic, Measurable,

Attainable, Timely) goals:
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{ Facility Tour| Find a Workout Partner| Reduce Barriers| Walking|
Buy Equipment| Try a New Activity| Increase Steps| Increase
Time| Increasdntensity| Other:}

9 Follow-up via:

{ Phone| Email| Appointment}

Follow-up plan:

{ Next Appt Date: <APPTDATEEMPTY>| Referral| Other:}
10 Tools used:

[Stage of Change| Goal Setting Worksheet| Information Handouts| Decision
Balance Sheet| Activity Inventory| Choosing Alternatives for Action|
Pedometer TooNlotivation List| First Step Planner | Activity Log| Relapse
Planner| Self Contract| DoBesponse]

11 Additional Resources Providdd:
12 NOTES] ]
13 Completed Charting ]
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ENCOURAGE - Session # 3: Progress and Change
Client Name: <PATFIRSTNAME> <PATLASTNAME>
Date: <CURRENTDATE>
Time: <CURRENTTIME>

(Add "ReferralPad TopOnly-Nov21-EMR" attachment to the EMR as a
task.)

(Add macro "ParticipanBaselineEMR" to the top okach charting page.)
1 Review of last 4 weeks: How did things go? [ ]

Focus on positive changes: What went well? How did you feel? [ ]

Did you complete your action plan? [Yes|NQ]

2 Barriers: What prevented or limited you from becoming more active /
reachingyour goals?

{ Time| Cost| Environment| Previous Negative Experience|Lack
of Energy| Lack of Knowledge| Lack of Motivation| Lack of Skills|
Uncomfortablan Physical Activity Settings| Fear of Injury| Self-

Image| Lack of Facilities| Safety| Lack of Child Care| Lack of
Social Support| Lack of Transportation| Low Priority|] Self-Efficacy]|
Fear of Making Condition Worse| Other: }

3 Overcoming Barriers & Planning for Relapse: How can we move forward?

[]

What steps gawe take to overcome and minimize those barriers?

{ Create a Support System|Joining a Class| Setting Goals| Family
Activity Options| Subsidy|] No/Low Cost Opportunities| Scheduling|
IncreaseKnowledge/Awareness| Other: }
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4 Refocus on the positive progress they have made and reflect back onto
valuesinterview from meeting #1:]
5 Social Support: What sources of support have you utilized?
{ Family|] Friends| Co-Workers| Community| Other:}

What sources of support halween helpful? Which have been a hindrance?
Whatneeds to change?

{ Family] Friends| Co-Workers| Community| Other:}

6 Community Connections:

Have you connected with any of your community resources? [Yes|No]
Which ones? pull list from commuity resources.

{ Facilities| Programs| Clubs| Sports| Other:}

Refer to community connections / resources

7 Pedometer Counts and Activity Log Check:

{ Under 5000 (Sedentary)| 50007499 (Low active)| 750010000
(somewhat activgé 1000312500 (active)] Over 12500 (highly active)*}
[]

8 Create an Action Plan for Next 4 Weeks:

{ Facility Tour| Find a Workout Partner| Reduce Barriers| Walking|
Buy Equipment| Try a New Activity| Increase Steps| Increase
Time| Increasdntensity| Other:}

9 Followup via: { Phone| Email| Appointment}

Follow-up plan: {Next Appt Date: <APPTDATEEMPTY>|Referral|
Other: }
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10 Tools used:

[Stage of Change| Goal Setting Worksheet| Information Handouts| Decision
Balance Sheet| Activity Inventory| Choosing Alternatives for Action|
Pedometer TooNotivation List| First Step Planner | Activity Log| Relapse
Planner| Self Contract| DoBesponse]

11 Additional Resources Providdd:
12 NOTES] ]
13 Completed Charting ]
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ENCOURAGE - Session # 4: Enjoyment
Client Name: <PATLASTNAME> <PATFIRSTNAME>
Date: <CURRENTDATE>
Time: <CURRENTTIME>

(Add "ReferralPad TopOnly-Nov21-EMR" attachment to the EMR as a
task.)

(Place macro "ParticipaiidaselineEMR" at the top of each alting page. )
1 Review of last 4 weeks: How did things go? [ ]

Focus on positive changes: What went well? How did you feel? [ ]

Did you complete your action plan? [Yes|NQ]

2 Barriers: What prevented or limited you from becoming more active /
reachingyour goals?

{ Time| Cost| Environment| Previous Negative Experience|Lack
of Energy| Lack of Knowledge| Lack of Motivation| Lack of Skills|
Uncomfortablan Physical Activity Settings| Fear of Injury| Self-

Image| Lack of Facilities| Safety| Lack of Child Care| Lack of
Social Support| Lack of Transportation| Low Priority|] Self-Efficacy]|
Fear of Making Condition Worse| Other: }

3 Overcoming Barriers & Planning for Relapse: How can we move forward?

[]

What steps gawe take to overcome and minimize those barriers?

{ Create a Support System|Joining a Class| Setting Goals| Family
Activity Options| Subsidy|] No/Low Cost Opportunities| Scheduling|
IncreaseKnowledge/Awareness| Other: }
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4 Sourcs of Motivation & Reward$: Feel Better| Look Better|
Energy| Sel-Confidence| WeightManagement| Improved Health|
Fun| Manages Stress| Improved Fitness| Special Event| Sleep
Better] Social Interaction| Live Longer| Improved Qualityof Life|
Decrease Risk of Disease|Physician Referral| Other: }

5 Refocus on the positive progress they have made and reflect back on
valuesinterview from meeting #1:]

6 SocialSupportsand Community Connectiong]
7 Pedomster Counts and Activity Log Check:

{ Under 5000 (Sedentary)| 50007499 (Low active)| 750010000
(somewhat active)| 1000312500 (active)] Over 12500 (highly active)*}

8 Create an Action Plan for Next 6 Weeks:

{ Facility Tour| Find aWorkout Partner| Reduce Barriers| Walking|
Buy Equipment| Try a New Activity|] Increase Steps| Increase
Time| Increasdntensity| Other:}

9 Follow-up via: { Phone| Email| Appointment}

Follow-up plan: {Next Appt Date: <APPTDAHEMPTY>| Referral|
Other: }

10 Tools used:[Stage of Change| Goal Setting Worksheet| Information
Handouts| DecisioBalance Sheet| Activity Inventory| Choosing
Alternatives for Action| Pedometer Toblptivation List| First Step Planner
| Activity Log| Relapse Planner| Self Contract| DBssponse]

11 Additional Resources Provid€gd:
12 NOTES] ]
13 Completed Charting ]
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ENCOURAGE - Session # 5: Selldentity and Moving Forward
Client Name: <PATFIRSTNAME> <PATLASTNAME>
Date: <CURRENTDATE>
Time: <CURRENTTIME>

(Add "ReferralPad TopOnly-Nov21-EMR" attachment to the EMR as a
task.)

(Place macro "ParticipaiidaselineEMR" at the top of each charting page. )

1 Review of last 6 weeks: How did things go#Holcus on positive changes:
What went well? How id you feel? [ Did you complete your action plan?
[Yes|No][]

2 Barriers: What prevented or limited you from becoming more active /
reachingyour goals?

{ Time| Cost| Environment| Previous Negative Experience|Lack
of Energy| Lack of Knowledge| Lack of Motivation| Lack of Skills|
Uncomfortablan Physical Activity Settings| Fear of Injury| Self-

Image| Lack of Facilities| Safety| Lack of Child Care| Lack of
Social Support| Lack of Transportation| Low Priority] Self-Efficacy|
Fear of Making Condition Worse| Other: }

3 Overcoming Barriers & Planning for Relapse:
How can we move forward? [ ]
What stepgan we take to overcome and minimize those barriers?

{ Create a Support System|Joining a Class| Setting Goals| Family
Activity Options| Subsidy|] No/Low Cost Opportunities| Scheduling|
IncreaseKnowledge/Awareness| Other: }
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4 Souces of Motivation & Rewards:

{ Feel Better| Look Better| Energy| SeltConfidence| Weight
Management| Improved Health| Fun| Manages Stress| Improved
Fitness| Special Event| Sleep Better| Social Interaction| Live
Longef Improved Qualityof Life] Decrease Risk of Disease|
Physician Referral| Other: }

Re-do values assessment and focus on positive progress they have made in
thelast 16 weeks:

Have their values, beliefs, attitudes, sdiéntity changed? [Yes|No
Review of previous goalshave any been reached?

{ Family| Health] Longevity] Enjoyment| Role Model|
Improve

Quality of Life|] Improve Social Relationships| Other: }

6 Social Support and Community Connectiom®ving forward] ]

7 Pedometer Counts and Activity Log Check:

{ Under 5000 (Sedentary)| 50007499 (Low active)| 750010000
(somewhat active)| 1000312500 (active)] Over 12500 (highly active)*}

[]

8 Create an Action Plan for and set new SMART (Specific,ifteal
MeasurableAttainable, Timely) goals to move forward:

{ Facility Tour| Find a Workout Partner| Reduce Barriers| Walking|
Buy Equipment| Try a New Activity| Increase Steps| Increase
Time| Increasdntensity| Other:}
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9 Review and customize takeme sheet:[ ]
10 Tools used:

[Stage of Change| Goal Setting Worksheet| Information Handouts| Decision
Balance Sheet| Activity Inventory| Choosing Alternatives for Action|
Pedometer TooMNotivation List| First Step Planner | Aaty Log| Relapse
Planner| Self Contract| DoResponse]

11 Additional Resources Provided:| ]
12 NOTES:[ ]
13 Completed Charting ]
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Appendix E: Accelerometer Data Reports
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Appendix F: RFIT Patient Print Out (selection criteriamet)

ENCOURAGE STUDY

PHYSICIAN REPORT Completed On
Risk Factor Identification Tool 01-Oct-2012
*Based on responses provided
NAME:
AGE: 65

BACKGROUND INFORMATION

BMI: 31

Health: is reported as Fair and About the same than 1 year ago
OTHER consults: 2-5 in past 12 months

OTHER Rx or OTC med: No

Dental: Regular

SMOKING ALCOHOL

Status: Ex-smoker CAGE:
Change status:

PHYSICAL ACTIVITY

Duration: UNMET @ 0
Limits: No

Change status: Action

Level of difficulty: Manageable

DIET/NUTRITION CURRENT SAFETY CONCERNS

Self assessed Weight: Overweight Bike helmet

Daily nutrition report: Sun Protection

Fruit and Veg — 1-4

Grain — 1-3

Whole grain — Sometimes
Milk — Less than 2
Meat/alternates — Less than 2
Breakfast — Sometimes

Change status: Action
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Appendix F (selection criteria not met)
PHYSICIAN REPORT Completed On
01-Oct-2012

Risk Factor Identification Tool

*Based on responses provided

vame:[__]

AGE: 58

BACKGROUND INFORMATION

BMI: 31

Health: is reported as Fair and About the same than 1 year ago

OTHER consults: 2-5 in past 12 months
OTHER Rx or OTC med: Yes
Dental: Not Regular

SMOKING ALCOHOL

Status: Ex-smoker CAGE:
Change status:
PHYSICAL ACTIVITY

Duration: MET @ 150

Limits: No

Change status: Contemplative
Level of difficulty: Manageable

DIET/NUTRITION

CURRENT SAFETY CONCERNS

Self assessed Weight: Overweight

Daily nutrition report:
Fruit and Veg — 1-4
Grain — 1-3
Whole grain — Sometimes
Milk — More than 3
Meat/alternates — More than 3
Breakfast — Rarely

Change status: Contemplative
Level of confidence for change:Somewhat confident

Bike helmet
Sun Protection
Occupational hazards
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Appendix F (patient healthy information feedback form)

Recommen;atlons ;or your Health

*Based on responses provided
All of the following behaviors affect your health. By working toward the goals

listed here, you are making an important decision to maintain or even improve
your health — and that includes preventing heart disease and certain cancers!
Your physician can help you find a way that works for you.

01-Oct-2012

PHYSICAL ACTIVITY : é‘ @ | DIET/NUTRITION
Every 10 minutes that you spend doing an activity that causes Your diet: Suggested daily diet:
an increase in breathing is good for you. And it is not just doing Fruit and Vegetables =4 7
sports — think about walking briskly, raking leaves, or dancing. Grain Products 1-3 7
Aim for a total of 150 minutes of physical activity each week. Milk and Alternatives <2 3
Meat and Alternatives <2 3

Do you know what a serving size is? See Canada's Food Guide
for all the information you need to make good choices.

SMOKING

3

Whole grains

Keep up the good work!
Every day you remain a non-smoker you are reducing your
health risks.

Try to make at least half of your grain products whole grain
each day.

ALCOHOL
DENTAL g
S
Well done! A professional visit along with daily cleaning is
important for maintaining or improving your oral health.
SAFETY

WEARING A BICYCLE HELMET RARELY
OR NOT AT ALL

ALWAYS PROTECTING YOURSELF
FROM WORKPLACE INJURY

Wearing a helmet has been shown to save lives and may prevent
a "minor" head injury which can cause serious long-term
health problems.

Well done! You are making an important decision to protect you
right to be healthy and pain free — not just for work but for
all your activities.

NOT ALWAYS PROTECTING YOURSELF
FROM SUN EXPOSURE

Avoiding the sun at mid-day, using sunscreen and/or protective
clothing are all important steps to preventing sunburns and

skin cancer




The ENCOURAGE Project Padero

Appendix G: SF-12v2 Questionnaire

Y ENCOURAGE

SF-12v2™ Health Survey Standard Version

This survey asks for your views about your health, This information will help you keep
track of how you feel and how well you are able to do your usual activities. Thank you for
completing this survey!

For each of the following questions, please check the cirele that best describes your
answer.

1. In general, would you say your health is:
Excellent Very good Good Fair Poor
3, O O O O

2. The following questions are about activities you might do during a typical day. Does
your health now limit you in these activities? If 50, how much?

Yes, Yes, No,not
limiteda limited limited
lot alittle atall

a.* Moderate activities, such as moving a 0 0 0
table, pushing a vacuum cleaner,
bowling, or playing golf

b. Climbing several flights of stairs O (] O

3. During the past 4 weeks, how much of the time have you had any of the following
problems with your work or other regular daily activities as a result of your
physical health?

All Most  Some A little No, not
ofthe ofthe ofthe ofthe limited
time time time time at all

a. Accomplished less than you would like ] 3 1 O O

b. Climbing several flights of stairs O O 0 0 ]

PROMOTING ACTIVE LIF
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Y ENCOURAGE

4. During the past 4 weeks, how much of the time have you had any of the following
problems with your work or other regular daily activities as a result of any
emotional problems (such as feeling depressed or anxious)?

All Most  Some A little No, not
ofthe ofthe ofthe ofthe limited
time time time time at all

a. Accomplished less than you would like I 0 O O O

b. Did work or activities less carefully
than usual o o O O O

5. During the past 4 weeks, how much did pain interfere with your normal work
(including both work outside the home and housework)?

Not at all A little bit Moderately Quite a bit Extremely
(]} O O 3 0
6. These questions are about how you feel and how things have been with you during

‘the past 4 weeks. For each question, please give the one answer that comes closest
to the way you have been feeling. How much of the time during the past 4 weeks...

All Most "Some A little No, not
ofthe ofthe ofthe ofthe limited
time time time time at all

a. Have you felt calm and peaceful? O | 0 | &
b. Did you have a lot of energy? D O O O O
¢. Have you felt downhearted and

depressed? d O ] O u

7. During the past 4 weeks, how much of the time has your physical health or
emotional problems interfered with your social activities (like visiting friends,
relatives, etc.)?

Some A little of the None of the
All of the time = Most of the time of the time time time
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Appendix H: Self Efficacy for Exercise Questionnaire (SEE)

™) ENCOURAGE

Self-Efficacy Survey

How confident are you right now that you could exercise three times per week for 20
minutes if:

1. The weather was bothering you?
0 1 2 3 4 5 6 7 8 9 10

2. You were bored by the program or activity?
61 2 3 4 5 6 7 8 9 10

3. You felt pain when exercising?
0 1 2 3 4 5 6 7 8 9 10

4. You had to exercise alone?
0 1 2 3 4 5 6 7 8 9 1o

5. You did not enjoy it?
0 1 2 3 4 5 6 7 8 9 10

6. You were too busy with other activities?
0 1 2 3 4 5 6 7 8 9 10

7. You felt tired?
0O 1 2 3 4 5 6 7 8 9 10

8. You felt stressed?

0 1 2 3 4 5 6 7 8 9 1§

9. You felt depressed?
0o 1 2 3 4 5 6 7 8 9 10
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Appendix I: Patient Health Questionnaire9 (PHO-9)

Padé&'3

™Y ENCOURAGE

Patient Health Questionnaire-9
1. Over the last 2 weeks, how often have you been bothered by the following problems?

dead or of hurting yourself in some way.

N
Notatall | Several Ml i enly
© dags (1) half the every day
days (2) 3
a. Little interest or pleasure in doing things N ] J I
b. Feeling down, depressed, or hopeless. ] ] | O
c. Trouble falling/staying asleep, sleeping
too much B 0 O U
d. Feeling tired or having little energy % | O O
e. Poor appetite or overeating. | | N i
f. Feeling bad about yourself, or that you are
a failure, or have let yourself of your O i [ |
family down.
g. Trouble concentrating on things, such as
reading the newspaper or watching TV. [ O D d
h. Moving or speaking so slowly that others
could have noticed.
Or the opposite; being so fidgety or ] O O O
restless that you have been moving around
more than usual
i. Thoughts that you would be better off
] O O 0l
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™) ENCOURAGE

2. If you checked off any problem on this questionnaire so far, how difficult have these
problems made it for you to do your work, take care of things at home, or get along with
other people?

Not difficult Somewhat
O at all . difficult

Extremely
o difficult

[] Very difficult

TOTAL SCORE
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Appendix J: Stage of Change Questionnaires

™Y ENCOURAGE

Transtheoretical Model of Change Questionnaire

1. Have you made any lifestyle changes (exercise/watch diet etc.) to help manage
your condition/symptoms (self-manage)?

[J Yes (go to question 2) [J No (go to question 3)

2. How long ago have you made those changes?

[ Less than 6 months [J More than 6 months

3. When do you feel that you will be ready to make these changes?
[0 In more than 6 months

[J In less than 6 months

O In 1 month

[J Never

If never, why not
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™Y ENCOURAGE

Stages of Change Questionnaire
Which sentence represents your current status:
[ Iexercise regularly and have done so for longer than 6 months.
O I exercise regularty but have done so for less than 6 months.
[J I currently exercise but not regularly.

[J Tecurrently do not exercise but I have been thinking about starting exercise in the next 6
months.

O I currently don’t exercise and I do not infend to start in the next 6 months.

L] Ihave done physical activity regularly in the past but I am not doing so currently.
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Appendix K: Consent Document for the ENCOURAGE project

ofF MANITOBA

UNIVERSITY 'l/. Hopital St-Boniface Hospital
—d

The ENCOURAGE project: Enhancing primary care counseling and referrals to
community-based physical activity opportunities for sustained lifestyle change.

Principal Investigator: Todd Duhamel, PhD
Faculty of Kinesiology and Recreation Management, University of Manitoba &
Institute of Cardiovascular Sciences St.Boniface General Hospital Research Centre

Co-investigators:
e Alan Katz and Jon McGavock,
o Faculty of Medicine, University of Manitoba
o Jeanette Edwards, Sande Harlos, Debra Vanance, Ingrid Botting, Colleen Metge,
Jan Schmalenberg, Deanna Bettridge and Amy Tibbs
o Winnipeg Regional Health Authority
¢ Sue Boreski,
o Reh-Fit Centre
e Karen Beck
o City of Winnipeg
e Danielle Bouchard, Shaelyn Strachan, David Kent, Eric Garcia, Scott Kehler,
Nicole Dunn

o Faculty of Kinesiology and Recreation Management, University of Manitoba
& Institute of Cardiovascular Sciences St. Boniface General Hospital
Research Centre.

You are being asked to participate in a research study. Please take your time to review
this consent form and discuss any questions you may have with the study staff. You may
take your time to make your decision about participating in this study and you may
discuss it with your friends, family or (if applicable) your doctor before you make your
decision. This consent form may contain words that you do not understand. Please ask the
study staff to explain any words or information that you do not clearly understand.

The ENCOURAGE project
November 7, 2011 Participant Initials:
Page 1 of 8
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Purpose of Study: It is generally well accepted that physical activity has a large role in
the prevention of chronic disease. However, traditional primary care services in Canada
do not provide people with the support that they require to adopt and sustain a more
physically active lifestyle.

The purpose of this research study is to improve the prescription of physical activity as
a health intervention by adding an exercise specialist (which is also called a kinesiologist)
to the primary health care team and to determine if this addition helps people to become
more physically active. The role of the kinesiologist will be to:
educate people about the broad health benefits of physical activity;

provide people with advice about how to exercise by doing activities that are fun; and,

[ R S N

develop a referral process that will enable health care providers to refer people to local
community-based physical activity programs or self-directed physical activity
opportunities.

Study procedures

If you choose to participate in the study, you will be asked to meet with a kinesiologist
on at least 4 occasions for approximately 30-60 minutes each time. During each of these
meetings, the kinesiologist will ask you about your current physical activity levels and
about the types of activities that you enjoy. They will also work with you to develop a
plan to help you become more physically active. The kinesiologist will take notes during
each meeting using standardized clinical assessment forms. These notes will be added to
your permanent clinical record so other medical staff at the clinic can provide you with
appropriate care. Your decision to participate or not participate in the study will not alter
the standard of care you receive at the clinic.

If you do choose to participate in the study, you will also be asked to attend a meeting
with the research team on five different occasions for approximately 30 minutes each
time. The five meetings will be held at the clinic at a mutually agreeable time and will
oceur:

1. prior to meeting with the kinesiologist;

2. 2 months after you started the program;
3. 4 months after you started the program;
4. 6 months after you started the program; and

The ENCOURAGE project
November 7, 2011 Participant Initials:___ -
Page 2 of 8
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5. 10 months after you started the program.

This schedule will enable the research team to determine if the kinesiologist was able to
help you become more physically active.

During each of the five meetings, you will be asked:

1. To complete a series of surveys to characterize:
a. your perception about how likely it is you will successfully incorporate
physical activity into your daily routine;
your attitude and motivation for increasing your physical activity levels;
your health risk behaviours and readiness to change;
your general mood status;
your ideas about physical activity; and,
your cardiovascular disease risk; and
your quality of life;

=

Qo Ao

2. To wear an accelerometer for a period of 7 days. An accelerometer is a small
device that is about the size of a watch (4 cm x 4 cm) and is worn on a belt. This
device measures the amount and intensity of physical activity that you complete on
a daily basis. Given the small size and placement of the accelerometer at belt level,
you will be able to participate in your normal daily routine without alteration. It is
important to note that the accelerometer will only measure the amount of physical
activity that you accumulate and does not store personal information. Therefore,
your privacy will not be adversely aftected by wearing the unit. If you agree to
wear an accelerometer, the unit will be given to you by research staff at each of the
five meetings and you will be asked to return the unit to the clinic 7-days later.

Additional data for this project will be collected by reviewing your medical records at
the clinic. Research staff will review the information contained in these standard forms in
order to evaluate the effectiveness of the project for changing your overall health status.
Your medical record may include information such as:

1. height and weight

2. heart rate or EKG tracings,
3. blood analyses;
4. hospital and health care admissions;

The ENCOURAGE project
November 7, 2011 Participant Initials:___ o
Page 3 of 8
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5. medications and current treatments; and,
6. demographic data including patient diagnosis and age.

The collection of this information is standard practice for all clients attending the clinic.
All data will be treated as confidential in accordance with the Personal Health
Information Act of Manitoba. Any information that may reveal personal identifiers (such
as name, address or telephone numbers) will be removed prior to data analysis in order to
protect patient anonymity and confidentiality.

Risks

With respect to safety, there is a large amount of evidence demonstrating that the
benefits of physical activity exceed the injury-related risks of physical activity. In fact,
the risk associated with this project do not exceed the risks a person experiences on a
daily basis while they are physically active (e.g. while you run and play or exercise).

You are free to withdraw from participation in the study at any time upon request.
Withdrawal from the research study will not alter the standard of care you receive trom
the clinic. Your participation in the study may also be discontinued upon the advice of the
clinic medical staff for your safety.

Benefits

A benefit to participating in this study is that you will gain specific and detailed
information regarding the amount and intensity of physical activity that you complete in
your daily life at various times over a 10 month period. This information is not currently
available to patients at the clinic. Although this information may help you to adopt a
more physically active lifestyle, vour health status may not be influenced by your
participation in the study.

The clinic may benefit from this study by gaining new information describing the
effectiveness of the project. This new information may be used to guide the development
of future program initiatives at the clinic.

Confidentiality

Information gathered in this research study may be published or presented in a program
evaluation report to inform the Winnipeg Regional Health Authority and its stakeholders
about the outcomes of the study. However, your name and other identifying information
will not be used or revealed. Medical records that contain your identity will be treated as
confidential in accordance with the Personal Health Information Act of Manitoba. All

The ENCOURAGE project
November 7, 2011 Participant Initials:___ o
Page 4 of 8
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study documents related to you will bear only your assigned patient code. All records will
be kept in a locked secure area and only those persons identified as researchers will have
access to these records. If any of your medical/research records need to be copied,
information that may reveal personal identifiers will be removed. No information
revealing any personal information such as your name, address or telephone number will
leave the clinic nor will it be used for unauthorized purposes. Despite efforts to keep your
personal information confidential, absolute confidentiality cannot be guaranteed. Your
personal information may be disclosed if required by law. The University of Manitoba
Education and Nursing Research Ethics Board, the St. Boniface General Hospital and the
Winnipeg Regional Health Authority may review research-related records for quality
assurance purposes. After the completion of the study, research data will be kept for a
maximum of 7 years and then destroyed”. However, the clinical assessment forms (there
are 5 in total) completed by the Kinesiologist will be added to your permanent clinical
record as a way to enable the medical staff to provide you with appropriate care. This
mformation will be protected as confidential in accordance with the Personal Health
Information Act of Manitoba.”

Feedback

Participants in the study will be provided an opportunity to request specific feedback
about their individual results as well as the overall results of the study. If you would like
to receive feedback, please provide your contact information on the “Feedback Request
Form” at the end of this consent form package.

Costs
All research-related procedures, which will be performed as part of this study, are
provided at no cost to you.

Pavment for participation
No compensation will be provided for participating in this study.

Alternatives
Instead of being in this study, you may request educational material about physical
activity programs available in the City of Winnipeg.

The ENCOURAGE project
November 7, 2011 Participant Initials:___ o
Page 5 0of 8
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Voluntary Participation/Withdrawal From the Study

Your decision to take part in this study is voluntary. You may refuse to participate or
you may withdraw from the study at any time. Your decision not to participate or to
withdraw from the study will not affect your other medical care at this site. If medical
staff determine that it is in your best interest to withdraw you from the study, the medical
staff will inform the research team and will remove vou from the study without vour
consent.

We will tell you about any new information that may affect your health, welfare, or
willingness to stay in this study.

Medical Care for Injury Related to the Study

In the case of injury or illness resulting from this study, necessary medical treatment
will be available at no additional cost to you. If the research team becomes aware of a
condition that may affect your health, the research team will share this information with
the clinic medical staff in order to enable the medical staff to provide you with
appropriate care. You are not waiving any of your legal rights by signing this consent
form nor releasing the investigator(s) from their legal and professional responsibilities.

Questions

You are free to ask any questions that you may have about your treatment and your
rights as a research participant. If any questions come up during or after thg g if
ou have a research-related injury, contact Dr. Todd Duhamel by phone a I
For questions about your rights as a research participant, you may contact the
University of Manitoba Education and Nursing Research Ethics Board at

This research has been approved by the Education/Nursing Research Ethics Board. The
University of Manitoba Research Ethics Board(s) and representative of the University of
Manitoba Research Quality Management / Assurance office may also require access to
your research records for safety and quality assurance purposes. If you have any concerns
or complaints about this project vou may contact the Human Ethics Secretariat at
or e-mail A copy of this consent form has been
given to vou to keep for your records and reference.

The ENCOURAGE project
November 7, 2011 Participant Initials:___ -
Page 6 of 8
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Do not sign this consent form unless you have had a chance to ask questions and
have received satisfactory answers to all of your questions.

Statement of Consent

I have read this consent form. I have had the opportunity to discuss this research study
with Dr. Todd Duhamel and/or his study staff. I have had my questions answered by
them in language I understand. The risks and benefits have been explained to me. I
believe that I have not been unduly influenced by any study team member to participate
in the research study by any statement or implied statements. Any relationship (such as
employee, student or family member) I may have with the study team has not atfected my
decision to participate. I understand that [ will be given a copy of this consent form after
signing it. I understand that my participation in this clinical trial is voluntary and that [
may choose to withdraw at any time. I freely agree to participate in this research study.

I understand that information regarding my personal identity will be kept confidential,
but that confidentiality is not guaranteed. I authorize the inspection of my research study
documents by the University of Manitoba Education and Nursing Research Ethics Board,
the St. Boniface General Hospital or the Winnipeg Regional Health Authority in the
event that an audit is conducted.

By signing this consent form, I have not waived any of the legal rights that I have as a
participant in a research study.

Participant signature Date

(day/month/year)

Participant printed name:

Time: AM/PM

Research Staff

I, the undersigned, have fully explained the relevant details of this research study to the participant
named above and believe that the participant has understood and has knowingly given their consent

Printed Name: Date

(day/month/vear)
Signature: Time: AM/PM
Role in the study: Relationship to study team members:

The ENCOURAGE project
November 7, 2011 Participant Initials:___ o
Page 7 of 8
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Feedback Request Form

I would like to receive (check the box that applies):
a specific feedback report detailing my individual results
a summary report of the overall study findings.

both reports.

Date

Participant signature
(day/month/year)

Participant printed name:

Time: AM/PM

Please send me a copy of these reports by:

email to the following email account:

post mail to the following address
Address:
City:
Postal code:

The ENCOURAGE project
November 7, 2011

Participant Initials:___ -
Page 8 of 8




The ENCOURAGE Project Pads35

Appendix L: Sub group nonsignificant data for the ENCOURAGE project

BMI sub-group analyses
SubGroups Time points

Baseline 2 monh 4 month 6 month 10 month
Subgroupbased on BMKg/n?

MVPA 19mins (Minutes/week) 25+6 25+9 329 36+11 23+9
Overweight(n=12) 21+11 14+6 28+ 10 36+ 20 23+15
Class | obesgn=17) 45+ 15 24+12 35+ 14 67+32 28+16
Class llobese(n=14) 19+11 34+28 35+30 9+7 5+2
Class lll obesgn=13) 10+6 26+19 29+ 15 25+11 35+ 29

LPA;omns (Minutes/week) 19+4 39+ 112 25+ 4 30+6 20+5°
Overweight(n=12) 9+4 29+ 16 269 28+9 9+6
Class | obeseén=17) 11+4 59+ 29 27+9 31+ 10 22+8
Class Il obesgn=14) 42+ 15 43+19 34+8 41+13 39+ 14
Class lll obesgn=13) 11+3 18+5 11+6 21+11 6+2

TPA;0mins (Minutes/week) 44 + 8 65 + 14 57 +11 67 +£12 43 +10
Overweight(n=12) 30+ 14 43+ 19 53+ 17 64+ 25 3315
Class | obeseén=17) 56+ 15 84+ 30 62+ 17 97+32 50+ 16
Class Il obesgn=14) 61+19 77+34 69+ 32 50+ 14 45+ 15
Class lll obesgn=13) 21+8 47+19 39+ 14 46+ 14 41+ 30

SED,omis (hoOurs/day) 6.7+0.2 6.5+0.3 7.2+03 6.8 +03 6.8+ 0.3
Overweight(n=12) 59+0.4 55+0.4 6.2+0.3 6.7+0.6 6.7+0.5
Class | obeseén=17) 6.6+0.3 6.5£0.5 6.9+0.6 6.8+0.6 6.6+0.6
Class Il obesgn=14) 7.2+£05 7.1+£05 7.9+1.0 7.1£08 7.4%0.3
Class Ill obesgn=13) 7.1+0.4 6.6+0.4 7.7+0.5 7.6+0.3 6.8+0.7

MVPA spordic (Minutes/week) 144 + 13 138 + 15 153 + 17 165 * 25 144+ 18
Overweight(n=12) 134+ 23 124+ 27 164+ 37 162+ 43 162+ 54
Class | obesgn=17) 148+ 27 126+ 25 151+ 29 223+ 71 14727
Class Il obesgn=14) 168+ 31 174+ 33 158+ 35 142+ 22 143£22
Class lll obesgn=13) 121+21 129+ 32 139+ 38 115+ 23 124+ 44

LPAspordic(Mminutes/week) 593+27  621+28  688+29%  728+45%" 685+33%
Overweight(n=12) 566+ 47 585+ 44 658+ 59 699+ 84 702+ 80
Class | obeseén=17) 544+ 49 629+ 54 674+ 58 751+ 104 647+ 70
Class Il obesgn=14) 723+59 726+ 69 771+51 803+ 101 749+ 51
Class lll obesgn=13) 543+ 44 530+ 40 647+ 62 644+ 47 649+ 66

TPAgpoadic(Minutes/week) 737+34 75934 84135 836+49F  820:4F
Overweight(n=12) 699+ 50 709+ 50 822+ 73 861+ 106 869+ 107
Class | obeseén=17) 692+ 67 754+ 71 825+ 74 975+ 172 794+ 88
Class Il obesgn=14) 891+ 77 900+ 80 928+ 59 945+ 107 892+ 61
Class lll obesgn=13) 663+ 49 659+ 41 786+ 70 759+ 58 780+ 75

SEDspoadic(hours/day) 8.4+ 0.2 8.1+0.3 9.3+0.4 93+04° 93+0.3%P

Overweight(n=12) 7.6+£0.4 7.2£0.4 8.2+0.4 8.9+0.8 9.1+0.8
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Class | obesgn=17) 8.2+ 0.3 8.3+ 0.5 9.2+ 0.6 9.2+0.9 8.6+ 0.6
Class Il obesgn=14) 9.0+ 0.6 8.9+ 0.6 10.0+ 1.1 9.3+0.9 9.6+0.4
Class Ill obesgn=13) 8.6+0.5 8.0+ 0.5 9.8+0.6 9.8+0.5 9.9+0.7

Data are reported as mean + SE. (TotB6). Two-way ANOVAs were used for sub
group analysis. BMI, body mass index. Overweight, 25 toke@n§; class | obese, 30 to
34.%g/n?; class Il obese, 35 to 39ky/n?; class Il obese, >4Rg/n?. *different from
baseline?different from 2 month(p<0.05)
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Sex sib-group analyses
SubGroups Time points
Baseline 2 month 4 month 6 month 10 month

Subgroupbased on Sex

MVPA 19mins (Minutes/week) 25+6 25+9 32+9 36+11 23+9
Female (n=39) 25+7 31+12 35+13 32+13 28+ 12
Male (n=17) 26+12 12+6 23+10 44+ 23 12+6
LPA omins (Minutes/week) 19+ 4 39+ 11° 25+ 4 30+6 20+5"
Female (n=39) 12 +3 18+5 15+ 4 24+6 14+5
Male (n=17) 3312 87+30" 47+9 45+ 11 32+11
TPA0mins (Minutes/week) 44 +8 65+ 14 57 +11 67 £12 43+10
Female (n=39) 3748 49+13 50+ 13 57+14 42+13
Male (n=17) 60+ 16 100+ 32 7116 89+ 25 45+ 12
SED,omirs (hOurs/day) 6.7+0.2 6.5+0.3 7.2+0.3 6.8 £ 03 6.8+ 0.3
Female (n=39) 6.9+0.3 6.6+0.3 7.3+0.4 6.7+0.3 6.9+ 0.4
Male (n=17) 6.2+0.3 6.2+0.4 6.9+ 0.6 7.6+0.7 6.7+0.4
MVPA spordic (Minutes/week) 144 + 13 138+ 15 153+ 17 165 + 25 144+ 18
Female (n=39) 150+ 16 149+ 18 158+ 21 153+ 20 144+ 23
Male (n=17) 130+ 24 113+ 22 140+ 28 192+ 68 144+ 28
LPAspordic(Minutes/week) 593+27  621+28  688+29%  728+45%" 685+33%
Female (n=39) 569 * 30 579+ 26 645+ 30 674+ 36 649+ 32
Male (n=17) 649+ 53 715+ 67 787+ 62 853+ 121 767+ 82
TPAgpordic(Minutes/week) 737+34  759+34 841+35 836+49  820+47F
Female (n=39) 718+ 40 729+ 35 803+ 37 827+ 51 795+ 42
Male (n=17) 779+ 62 828+ 77 927+ 75 1045+ 173 916+ 95
SEDspoadic(hours/day) 8.4+0.2 8.1+0.3 93+0.4 93+04° 93+0.3%P
Female (n=39) 8.6+0.3 8.3+0.3 95+0.5 9.1+0.4 9.4+0.4
Male (n=17) 7.9+0.2 7.6+0.4 8.9+0.6 9.8+£1.0 8.8+0.4

Data are reported as mean + SE. (TotB6). Two-way ANOVAs were used for sub
group analysis’differert from groupat time point2different from baselin€different from
2 month.(p<0.05)
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Site sib-group analyses

SubGroups Time points
Baseline 2 month 4 month 6 month 10 month
Subgroupbased on &
MVPA 19mins (Minutes/week) 25+6 25+9 329 36+11 23+9
Site 1 (n=25) 34+11 22+9 27+ 10 37+18 26+ 11
Site 2 (n=31) 18+6 28+ 15 36+ 15 35+ 15 21+13
LPA 10mins (Minutes/week) 19+4 39+11° 25+ 4 30+6 20+5"
Site 1 (n=25) 15+6 30+ 11 18+ 6 31+9 21+8
Site 2 (n=31) 22+6 46+ 17 30+6 30+7 19+6
TP A 0mins (Minutes/week) 44 + 8 65+ 14 57 +11 67 +12 43 +10
Site 1 (n=25) 49+ 13 52+ 15 45+ 13 68+ 20 46+ 12
Site 2 (n=31) 409 75+ 21 66+ 16 65+ 16 40+ 14
SED,omis (hoOurs/day) 6.7+0.2 6.5+0.3 7.2+0.3 6.8 +03 6.8+ 0.3
Site 1 (n=25) 6.9+0.3 6.7+0.3 6.9+0.4 6.7£0.4 7.3+0.4
Site 2 (n=31) 6.5+0.3 6.3+0.4 7.4+0.6 7.2+0.4 6.5+0.4
MVP A spomdic (Minutes/week) 144 + 13 138+ 15 153 +17 165 * 25 144+ 18
Site 1 (n=25) 122+19 108+ 18 126+ 23 137+ 26 121+ 21
Site 2 (n=31) 161+ 18 163+ 21 175+ 24 187+ 39 162+ 28
LPAspordic(Minutes/week) 593+27  621+28  688+29%  728+45%" 685+33%
Site 1 (n=25) 545+ 33 543+ 30 639+ 35 679+ 54 665+ 57
Site 2 (n=31) 632+ 39 683+ 42 728+ 43 768+ 69 701+ 40
TPAspoadic(Minutes/week) 737+34  759+34  841+35 836+49F  820+42F
Site 1 (n=25) 667+ 41 651+ 38 765+ 44 816+ 71 792+ 65
Site 2 (n=31) 793+ 49 846+ 48 903+ 50 955+ 100 863+ 54
SEDspordic(hours/day) 8.4+0.2 8.1+0.3 9.3+0.4 9.3+04° 93+03%°
Site 1 (n=25) 8.5+0.3 8.3+0.4 9.1+0.4 9.0+ 0.5 9.3+05
Site 2 (n=31) 8.2+0.4 8.0+ 0.4 9.5+ 0.6 9.6+ 0.6 9.2+0.4

Data are reported as mean + SE. (TotB6). Two-way ANOVAs were used for sub
group analysisSite 1, Access RiveEag; site 2, Access Transcorfadifferent from
baseline?different from 2 month(p<0.05)
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Age sib-group analyses
SubGroups Time points
Baseline 2 month 4 month 6 month 10 month

Subgroupbased orAge

MVPA 19mins (Minutes/week) 25+6 25+9 329 36+11 23+9
Young (n=15) 17+8 8+3 11+7 16+ 12 3+2
Middle-age (n=23) 17+6 27+11 26+9 36+18 39+19
Old (n=18) 43+16 38+ 24 56+ 25 53+ 24 19+ 12

LPA0mins (Minutes/week) 19+4 39+11° 251 4 30+6 20+5°
Young (n=15) 13+ 4 30+12 19+7 18+6 11+4
Middle-age (n=23) 30+10 60+ 22 36+7 43+11 20+8
Old (n=18) 8+3 21+12 15+7 25+8 27+10

TP A omins (Minutes/week) 44+ 8 65+ 14 57 +11 67 +12 43 +10
Young (n=15) 30+9 39+14 29+11 34+12 15+5
Middle-age (n=23) 47+ 11 86+ 24 63+ 10 79+21 59+ 20
Old (n=18) 51+17 59+ 26 71+29 78+ 25 46+ 14

SED,omis (hoOurs/day) 6.7+0.2 6.5+0.3 7.2+0.3 6.8 +03 6.8+ 0.3
Young (n=15) 6.3+0.3 6.2+ 0.2 6.7+0.3 6.6+05 6.5+ 0.6
Middle-age (n=23) 6.7+ 0.4 6.0+ 0.4 7.0£0.7 7.5+0.5 6.9+0.4
Old (n=18) 7.0+0.4 7.3+0.5 7.8+0.6 6.8+0.4 7.1+0.6

MVPA spordic (Minutes/week) 144 + 13 138 + 15 153+ 17 165 * 25 144+ 18
Young (n=15) 136+ 20 101+ 21 112+ 18 118+ 22 97+16
Middle-age (n=23) 163+ 20 179+ 22 175+ 28 209+ 51 213£35
Old (n=18) 125+ 27 117+ 28 158+ 35 147+ 35 95+ 19

LPAspoadic(Mminutes/week) 593+27  621+28  688+29%  728+45%" 685+33°%
Young (n=15) 581+ 42 555+ 36 655+ 51 634+ 63 649+ 70
Middle-age (n=23) 658+ 43 724+ 52 760+ 44 847+ 85 738+ 45
Old (n=18) 522+ 47 544+ 36 625+ 52 656+ 62 646+ 64

TP Aspordic(Minutes/week) 737+34  759+34 841+35 836+49  820+4F
Young (n=15) 717+ 50 656+ 41 767+ 50 752+ 69 749+ 71
Middle-age (n=23) 820+ 55 903+ 55 935+ 54 1056+ 126 955+ 60
Old (n=18) 650 61 661+ 53 784+ 67 802+ 89 742+ 78

SEDspoadic(hours/day) 8.4+ 0.2 8.1+0.3 9.3+0.4 93+04° 93+0.3%°
Young (n=15) 8.1+0.3 7.7+0.3 8.8+0.3 8.5+0.5 9.4+0.7

Middle-age (n=23) 8.3+0.4 7.8+04 9.3+0.7 10.1+0.8 9.3+05
Old (n=18) 8.7+04 8.9+ 0.6 9.8+0.7 8.9+0.5 9.1+05

Data are reported as mean + SE. (TotB6). Two-way ANOVAs were used for sub
group analysisYoung, 29 to 44 years; middbge, 45 to 55 years; old, >55 yedrs.
different from baselin€ different from 2 month(p<0.05)
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Seasonal sb-group analyses
SubGroups Time points

Baseline 2 month 4 month 6 month 10 month
Subgroupbased on Seasonal Shift

MVPA 19mins (Minutes/week) 25+6 25+9 329 36+11 23+9
Winter (n=10) 38+18 50+ 39 61+42 29+ 18 10+8
Spring (n=22) 19+7 23+12 28+9 43+19 31+19
Summer (n=10) 14+7 12+6 23+9 13+ 10 22+18
Fall (n=14) 34+18 21+14 24+16 47+31 20+ 14

LPAomis (Minutes/week) 19+ 4 39+ 112 25+ 4 30+6 20+5°
Winter (n=10) 11+6 16+7 31+9 22+ 10 29+ 15
Spring (n=22) 20+6 53+ 23 22+6 31+10 15+7
Summer (n=10) 38+ 19 44+ 22 34+12 46+ 16 20+ 11
Fall (n=14) 743 31+15 17+10 26+8 21+8

TP A omins (Minutes/week) 44 + 8 65+ 14 57 +11 67 +12 43 +10
Winter (n=10) 49+ 19 66+ 41 93+ 44 50+ 19 40+ 16
Spring (n=22) 39+ 10 76+ 26 50+ 11 73+21 46+ 20
Summer (n=10) 53+ 19 56+ 23 58+ 12 59+ 17 43+19
Fall (n=14) 41+18 53+ 19 40+ 22 72+32 40+ 15

SED,omirs (hOurs/day) 6.7+0.2 6.5+0.3 7.2+03 6.8 +03 6.8+ 0.3
Winter (n=10) 6.4+ 0.4 6.6+0.3 7.0+05 6.9+0.5 7.1£0.6
Spring (n=22) 6.5+0.3 6.2+ 0.4 7.1+05 7.2+0.4 7.3+0.4
Summer (n=10) 6.8+ 0.6 6.1+ 0.7 75+1.3 75£1.0 6.6+0.5
Fall (n=14) 7.2+0.5 7.1+£0.7 7.2£0.7 6.6+ 0.5 6.2+0.8

MVPA spordic (Minutes/week) 144 + 13 138+ 15 153+ 17 165 + 25 144+ 18
Winter (n=10) 151+ 31 142+ 43 183+ 58 138+ 33 125+ 32
Spring (n=22) 149+ 17 163+ 26 172+ 27 198+ 54 157+ 38
Summer (n=10) 170+ 37 148+ 25 158+ 27 156+ 26 191+ 27
Fall (n=14) 111+ 30 90+ 18 98+ 23 137+ 42 103+ 25

LPAspoadic(Mminutes/week) 593+27  621+28  688+29%  728+45%" 685+33°%
Winter (n=10) 576+ 62 566+ 52 725+ 59 686+ 96 695+ 88
Spring (n=22) 572+ 37 620+ 41 683+ 47 700+ 80 636+ 45
Summer (n=10) 782+ 69 820+ 80 752+ 79 869+ 124 709+ 63
Fall (n=14) 505+ 40 519+ 37 625+ 57 701+ 70 737+ 87

TPAgpoadic(Minutes/week) 737+34  759+34 841+35 836+49  820+42°
Winter (n=10) 727+ 63 708+ 68 907+ 66 826+ 98 819+ 91
Spring (n=22) 720+ 48 783+ 52 8551+ 60 898+ 131 793+ 69
Summer (n=10) 952+ 95 969+ 92 910+ 88 1025+ 128 901+ 67
Fall (n=14) 616+ 54 608+ 42 722+ 62 838+ 106 851+ 101

SEDspoadic(hours/day) 8.4+ 0.2 8.1+0.3 9.3+0.4 93+04° 93+0.3%P
Winter (n=10) 8.2+0.3 8.3+0.3 9.3+0.6 9.1+0.7 9.1+0.7
Spring (n=22) 8.0+£0.3 7.8+0.4 9.1+ 05 9.2+0.7 9.4+0.4
Summer (n=10) 8.8+0.9 8.1+ 0.8 9.6+1.4 10.0£1,2 8.9+0.6

Fall (n=14) 8.8+0.5 8.6+0.7 9.4+0.7 9.1+0.7 9.5+0.8
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Data are reported as mean + SE. (TotB6). Two-way ANOVAs were used for sub
group analysis.different from baselin€ different from 2 month(p<0.05)
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Appendix M: Correlation data for the ENCOURAGE project

Pagi?

Table: Pearson correlations for objectively measured data and-sefiort surveydata.

Pearson Correlations

PHQ-9

Parameters

MVPA ;oumins (Minutes per week)
MVP Agpomdic (Minutes per week)
LPA;omins (Minutes per week)
LPAspoadic (Minutes per week)
TPA16 (Minutes per week)

TP Aspordic (Minutes per week)
STEPQuwea (Steps/day)
SEDiomins (hours/day)
SEDsporadgic(hours/day)

SK12 Physical

MVPA 1oumins (Minutes per week)
MVP Agpomdic (Minutes per week)
LPA;omins (Minutes per week)
LPAspondc (Minutes per week)
TPAsomins (Minutes per week)
TP Aspordic (Minutes per week)
STEPSwpra (Steps/day)
SEDLOMinS (hours/day)
SEDSporadic(hOUI'S/day)

SF12 Mental

MVPA 1avins (Minutes per week)
MVPASporadic (minutes per week)
LPA;omins (Minutes per week)
LPASpoadic (minutes per week)
TPA;omins (Minutes per week)
TPASpotadic (minutes per week)
STEPSvpa (Steps/day)
SEDiomins (hours/day)
SEDsporadgic (hours/day)

Seltefficacy for exercise (SBE

MVPA 1oumins (Minutes per week)
MVPAgpomdic (Minutes per week)
LPA;omins (Minutes per week)
LPAspondic (Minutes per week)
TPA;omins (Minutes per week)
TP Agpordic (Minutes per week)
STEPSwpa (Steps/day)
SEDyomins (hOurs/day)
SEDSporadic(hOUFS/day)

Pearsonr

-0.06
-0.10
-0.04
-0.001
-0.03
-0.04
-0.12
-0.014
0.07

0.16
0.25
0.09
-0.04
0.19
0.07
0.28
-0.28
-0.27

0.05
0.06
0.01
0.09
0.05
0.09
0.04
0.14
0.09

0.25
0.21
0.04
-0.09
0.23
0.009
0.3
-0.19
-0.24

pi value

0.29
0.10
0.54
0.96
0.62
0.48
0.04
0.81
0.26

0.006
0.0001
0.13
0.45
0.002
0.25
0.0001
0.0001
0.0001

0.38
0.32
0.88
0.12
0.42
0.10
0.51
0.02
0.10

0.0001
0.0005
0.49
0.10
0.0001
0.88
0.0001
0.001
0.0001
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Figure: Pearson correlations between 8Fdata and Physical activity /Step count data.
Correlations contairpooled data from all time pointRanel A: TPAjominsand SF
12ppysicaiscores (r = 0.19; p<0.05panel B: MVPA 1oming and SF12pnysicaiscores (F

0.16; p<0.05)PanelC: MVPAsporadicand SF12ppysicaiscores (r = 0.25; p<0.05panel

D: STEPSwea and SF12physicaiscores (r = 0.28; p<0.05).
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Figure: Pearson correlations between -BF data and sedentary activity data.
Correlations containpoded data from all time pointsPanel A: SEDiomins and SF
12ppysicaScores (r = 0.28; p<0.05)Panel B: SEDspondic aNd SF12pnysicaiSCOres (r =
0.27; p<0.05).

Figure: Pearson correlations between SEE data and sedentary activit¢ datgations
containpooled data from all time point®anel A: SEDiomins and SEE scores (r<=0.19;
p<0.05).Panel B: SEDspoadicand SEE scores (r<0.24; p<0.05).



