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Abstract

This study determined whether a cadenced-basadise prescription (CBEP) enabled
participants to increase the time they spend doinderate-to-vigorous intensity physical
activity (MVPA) to a greater extent than StandaateC(SC). Forty-six participants were
recruited from the ENCOURAGE study and were alledato SC (n=25) or CBEP
(n=21). Data was collected at baseline (T0), piaothe intervention (T1) and then again
at 16 (T2) and 24 (T3) weeks. Moderate-to-vigorphgsical activity was assessed by
accelerometry in 10 minute (MVRéwir) and sporadic bouts (MVR#f) as well as step
counts (Stepsia, Stepsivea). Although participants reported that CBEP helgeeim to
increase their motivation to become more activeyenof the accelerometer parameters
differed between SC and CBEP at baseline, 8, 1@4arveeks. These data suggest that
CBEP did not have an added benefit for influenghgsical activity over time amongst a

population of previously sedentary adults.
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Abbreviations

6MWT — 6 minute walking test

Ageyoung— age below or equal to 52 years

Age,q — age above 52 years

BMI — body mass index

BMl over— BMI over 36 kg/m

BMI sieps— Work of moving calculated by multiplying BMI arndtal steps per day

BMI unger— BMI under or equal to 36 kgfm

Cadencgoq— cadence when target HR at 50% of HRR is achieved

CBEP - cadenced-based exercise prescription

CBERgiviqua — Cadenced-Based Exercise Prescription groupexroreeter data based on
individual cut-points

CBEPstandar— Cadenced-Based Exercise Prescription groupexroreeter data based on
standard cut-points

CEP — Certified Exercise Physiologist

CFC — Certified Fitness Consultant

Cl — confidence interval

CO, — carbon dioxide

CPAG — Canadian Physical Activity Guidelines

CSEP — Canadian Society of Exercise Physiology

EMR — Electronic Medical Records

ENCOURAGE — ENancing primary care CQiselling and Rferrals to community-

based physical étivity opportunities for sustained lifestyle chadG



ENREB — University of Manitoba Education/Nursingsearch Ethics Board
’H — hydrogen

H,0 - water

HR — heart rate

HRmax— maximum heart rate

HRest— resting heart rate

HRR — heart rate reserve

METs — metabolic equivalents

MET-Mintotainomin— T0tal MET-minutes per week in 10 minute bouts
MET-minrotaispor— Total MET-minutes per week in sporadic bouts
MVPA — moderate-to-vigorous physical activity

MVPA 10min— MVPA minutes per week in 10 minute bouts

MVPA e.cpac — Met the aerobic exercise recommendation in Hrea@ian Physical

Activity Guidelines based on MVP#in

Vi

MVPABoutsiomin— Number of bouts of MVPA performed for 10 minutgdonger per day

MVPAspor— MVPA minutes per week in sporadic bouts
80 - oxygen
RCT — randomized controlled trial

RFIT — risk factor identification tool

RFITAe.cpac — Met the aerobic exercise recommendation in dredian Physical

Activity Guidelines based on RFIT
RFITywvea — MVPA minutes per week based on RFIT

RPE — rating of perceived exertion



SC - standard care

SD — standard deviation

SF-12 — short form-12 health survey

Stepso,oo0— reached 10,000 total steps per day
Stepsivea — MVPA steps per day in sporadic bouts
Stepsotar Total steps per day in sporadic bouts

TO — baseline time point

T1 — 8 week time point

T2 — 16 week time point

T2-T1/T1 — percent change from 8 to 16 week tim@atpo
T3 — 24 week time point

T3-T1/T1 — percent change from 8 to 24 week timiatpo

T3-T2/T2 — percent change from 16 to 24 week timiatp

Vi

TotalPAomin — Total minutes of physical activity per week i rhinute bouts or longer

TotalPAsoutsi0min— Number of bouts of total physical activity perfeed for 10 minutes or

longer per day

TotalPAspor— Total minutes physical activity per week in sgbc bouts

VO;max— Maximum oxygen consumption
Weight,er— weight over 103 kg

Weight,qe— Weight under or equal to 103 kg

YMCA-YWCA - Young Men’s and Young Women'’s Christi&ssociation of Winnipeg

Incorporated
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Chapter 1: Literature Review

Physical inactivity is a major issue.

Physical inactivity is the fourth leading caugenortality in the world" 2 Furthermore,
more than 85% of Canadians are not meeting thémeegercise recommendation in the
Canadian Physical Activity Guidelines (CPAG) of Ifhthutes per week of moderate-to-
vigorous physical activity (MVPA), performed in b@inute bouts or longét In fact, the
average Canadian adult spends more than 9 houmy sbeing inactive®. Physical
inactivity plays a major role in overall health awodn contribute to many chronic
conditions, such as ischemic heart disease (308, 2 diabetes (27%), and breast and
colon cancer (21%). In addition, inactive individuals have a 30-40%Her risk of all-
cause mortality® and a 4.5 year shorter life expectancy as comparetbre physically
active individuals’. Therefore, it is imperative to develop intervens to enable

Canadians to adopt and sustain a more physicdilyeddestyle.

Canadian Physical Activity Guidelines.

The Canadian Society of Exercise Physiology (ES&eveloped the CPAG with the
primary objective to promote the adoption of a mpgsically active lifestyle amongst
Canadians. There are specific CPAG for 5-11 yedchildren, 12-17 year old youth, 18-
64 year old adults, and 65 years and ofddris thesis project recruited adults from the
age of 18 years and older. Therefore, the followsagtion will focus on the CPAG for
18-64 year old adults and 65 years and older.

The CPAG for the 18-64 year old adults and fer adults age 65 years and older have

the same basic recommendations; however, the 6Es yaal older group have an



additional recommendation to perform balance egescito prevent falls by enhancing
their mobility only if they present balance impagm °*'. The current CPAG
recommendations are based on research that prawtiEnce that 150 minutes per week
of MVPA of aerobic physical activity in 10 minuteolts or longer contributes to
measureable health benefits® '* 3 The CPAG also recommend that adults perform
resistance training using major muscle groups foleast two days per week to add
muscle and strengti’. The CPAG provide several examples of moderatensity
activities, such as brisk walking, and vigorousntity activities, such as cross-country
skiing. Notably, people who meet the CPAG tend aweha lower risk of some chronic
diseases, such as cardiovascular disease, colorbraadt cancer, stroke and type-2
diabetes®® * The CPAG also provide suggestions to help pedmeome more
physically active in their community by suggestthgt people join a community walking
or running group. Therefore, the CPAG are evidelnased and seek to translate the
knowledge that researchers have gathered from shaiies into public health messages
that are easy for the general public to understariimplement. A copy of the CPAG
for 18-64 year old adults is available for viewmghin Appendix A and for 65 years and

older within Appendix B.

Public awareness of the CPAG.

In Canada, less than 15% of adults reach thebaeexercise recommendation in the
CPAG by accumulating the recommended 150 minuteswezk of MVPA in ten
consecutive minutes to achieve health benefitA reason for this could be that

Canadians are not aware of the CPAG and its recomati®ns. A recent study has



evaluated Canadians knowledge of the CPAG and ¢lalts showed that 27% of
Canadians were aware of the CPAG with only 16% kngwthe specific
recommendations®. Furthermore, only 62% of primary care professisneported
providing the CPAG to their diabetic patients ag patheir physical activity counselling
5 This statistic is surprising because the CPAG lhesn one of the most requested

resources from the Public Health Agency of Carfatfa

Negative health benefits of inactive behaviour.

Sedentary behaviour guidelines have been deeélby CSEP to prevent inactivity in
children and youth. The guidelines state that fealth benefits, children and youth
should minimize their recreational screen time.(dgjevision, video games, computer)
to less than two hours per ddy*® In addition, children and youth should minimibe t
time they spend sitting, being indoors, and in meéd transportation (e.g., bus, caf)

18 Currently, there are no sedentary behaviour djniele for adults and older adults.
However, CSEP is in the process of creating thergady behaviour guidelines for adults
and older adults that would follow the similar cepts found in children and youth.

Inactive behaviour can cause negative healtlefiisnsuch as poor cardiorespiratory
fitness and an increased risk for all-cause maytafi and reduced life expectanéylt
has been shown in scientific literature that ati@teship exists between cardiorespiratory
fitness and mortality® ° Cardiorespiratory fitness is an important progico&ctor for
major cardiac events and all-cause mortality inlthgaadults*®* ?° For example, the
relative risk of mortality was shown to be two tengreater for people found in the least

fit quintile compared to the next least fit quiatifor cardiorespiratory fitnes’’.



Furthermore, inactive behaviour has a negativecetia the overall health by increasing
the risk of developing many chronic conditions,lsas ischemic heart disease, diabetes,
breast and colon cancér Specifically for older adults inactive behaviotan cause
problems with balance and low muscle strerf§tff, which are both issues that increase
the risk of falls and loss of autonomy; In addition, it is known that adults who sit
uninterrupted for 14 hours (sitting regime) havdueed insulin sensitivity and higher
plasma lipid levels compared to adults who spehbo@s sitting, 4 hours walking and 2
hours standing (i.e. a minimal intensity physicthaty regime)®*. Likewise, adults who
perform one hour of daily vigorous physical acyvdand sit for 13 hours per day are
known to have reduced insulin sensitivity and hrghlsma lipid levels compared to
adults in the minimal physical activity regirfie Therefore, the problem of high levels of
inactive behaviour should be addressed by gettidiyiduals more physically active and

sitting less before the negative health benefitsptay a role in their health.

Physical activity supports provided by primary heath care.

Primary health care is defined as any type ofise care provided by a health care
professional in a clinic regarding the patient'sltie and promoting a healthy lifestyte
Notably, primary health care may be a viable laratto influence physical activity
behaviour of inactive adults. In fact, there isdevice demonstrating that participants are
more likely to change their behaviour if a physictalls them to change their behaviour
26 About 70% of primary care professionals staté they discuss physical activity with
their participants. However, only 34% of patients reported discusgihgsical activity

counselling with their primary care provider at ith&ast primary care visit’. In



Manitoba, Hnatiuk et a® conducted a study to evaluate the type of physictlity
support health care providers deliver to patients laow patients perceive this support.
Their data indicates that 83% of health care pergdeport that they asked the patient
about their readiness to become more physicallygcivhile only 46% of the patients
reported that the health care provider did so. Aadally, 100% of the health care
providers indicated that they talked about barribiet may prevent the patients from
becoming more physically active; whereas, only 6&%he patients reported that they
received this support. Furthermore, 87% of the theafe providers stated that they
discussed physical activity resources availabldiwithe patient's community and 54%
reported that they referred the patient to a playsactivity program offered in the
community. In contrast, only 38% of the patientpored discussing physical activity
resources in their community and 0% reported thair thealth care provider referred
them to a physical activity program offered in t@mmunity®®. This discrepancy may
be explained by two different scenarios. The fnario is that a majority of Canadians
are not being advised to become more physicalliedty their physicians as often as
physicians report. This is plausible because pynoare providers often state limitations,

such as lack of timé& 2% 3

and lack of knowledge in counselling patients dysocal
activity 3> 32 In addition, most primary care providers only \pde physical activity
advice for patients that have pre-existing condiiand require weight managem&ht®
However, the second scenario is that primary caséepsionals are discussing physical
activity with their participants, but that patierédt the physical activity prescription they

received was insufficient® or language barriers made it difficult for the ipats to

understand the physical activity information bestgred with them*



Approaches used to enhance physical activity prgsgan in health care.

A study in New Zealand by Swinburn et & was conducted to evaluate the
effectiveness of written advice from a general ptiacer (Green Prescription) for
increasing physical activity levels amongst pregigunactive individuals, as compared
to just verbal advice given from a general pramtiér. About 450 participants received
verbal advice about increasing physical activipnira general practitioner and then half
were randomized to receive an additional writteareise prescription. Physical activity
levels were then measured using a standard queatrenthat they created that showed
good reliability for assessing physical activityhel questionnaire was completed at
baseline during the first meeting with the gengnalctitioners and at six weeks over a
phone call follow-up with a trained interviewer. &lgeneral practitioners spent about
five minutes to assess the participant's physicdividy levels and provide advice to
increase physical activity levels during the pateappointment at baseline. About 80%
of that advice given to both groups was about ey their time spent walking. The
results showed that overall in both groups the gregage of participants engaging in any
kind of recreational physical activity increaseatébly, 17% of participants in the verbal
advice group increased their activity levels; whsre32% of participants in the Green
Prescription group increased their activity levéfs This study demonstrates how
participants are more likely to make changes tar tiifestyle if advised to do so by a
physician®®. It also demonstrates that health care is a viksoiation to provide exercise

prescription for previously inactive adults.



What types of activity do people do when physicallactive?

In Canada, adults choose walking as the mainenaidexercise (65%) followed by
gardening (41%), and home exercise (24%lFurthermore, other favourite activities that
Canadian adults like to do for exercise are bikihg%), swimming (18%), and social
dancing (15%)". This is surprising considering that less than I8%eople accumulate
at least 150 minutes of MVPA on a weekly basis ewmugh a majority of Canadians
prefer to walk for exercisé® *. In addition, only 35% of Canadian adults are
accumulating the recommended 10,000 steps per a&y.gSpecifically, Canadian men
are accumulating 9,500 steps per day and Canadiarew are accumulating 8,400 steps
per day on averagé With this in mind, it is possible that even thbugeople may be
doing physical activity, they are not being phy#icactive frequently enough or may not
fully understand how to be active at moderate gorous intensities that would achieve

measureable heath benefits.

Are people able to accumulate MVPA while walking?

A study conducted by Duncan et & investigated the effectiveness of walking at
varied intensities and frequencies in a previosglglentary adult population aged 30-69
years. Their data indicates that sedentary adekpecially older adults can reach
moderate intensity when walking In addition, Tudor-Locke et al’ compared clinical
and free-living cadence in older adults (61-81 ggarhe results showed that older adults
are capable of walking at cadences greater thansi€)s per minuté®. A cadence
between 95 and 110 steps per minute has been siaolagn the minimum threshold for

moderate intensity walkin” **



A reason a majority of Canadians are not medtiegminutes of aerobic exercise to
meet the CPAG could be because they do not know twowonitor walking at a
moderate intensity. Therefore, Bouchard et“alconducted a study to evaluate how
effective three different methods to identify aecolexercise intensity would be at
helping inactive older adults reach the recommendetdites of aerobic exercise in the
CPAG over 8 weeks. The patrticipants were randomizedone of three groups using a
specific method to monitor aerobic exercise intgndieart rate (HR) monitor (% of
maximum heart rate (HRY), manual pulse (% of HR,, or pedometer (walking
cadence). The results indicated that none of tbapyg significantly increased their time
spent performing MVPA or ability to identify exesel intensity correctly; however, the
two groups using a device increased their totalr@se time (both p<0.01f%
Specifically, the pedometer group showed a tremsd.(7), where participants tended to
more often correctly identify exercise intensfy It is possible that the pedometer’s
ability to produce instant visual feedback enalilezl user to recognize when they were
walking at moderate intensity. Based on this diitappears that pedometers can assist
people to be aware of when they are performing MVWRAich might help them to reach

the aerobic exercise component in the CPAG.

Methods to measure or identify physical activity inensity.

Doubly-labelled water
The technique referred to as the doubly-labelletier is used to evaluate free-living
energy expenditure of an individual over a periddaur to twenty-one day8®. The

doubly-labelled water method is very reliable anccumate at measuring energy



expenditure with a relative accuracy of 1% and initsubject precision of 5 to 894
The method involves the individual ingesting wateth a known specific amount of
stable isotopes of both oxygeli@) and hydrogen?d) that mix with the normal oxygen
and hydrogen in the body within a few hofitsThen, as the individual expends energy
throughout the day, the body produces carbon deo§}) that is lost through breathing
and water (HO) that is lost through breath, urine, sweat, atiteroevaporation§®. In
fact, 1°0O is lost from the body more rapidly thad becausé®O can be found in both
COand HO, while®H is only found in HO *3. The rate of C@production is determined
with difference between the elimination rates fathb the isotopes and is used to
calculate energy expenditut® Furthermore, the doubly-labelled water method reen
used as an objective criterion method to validag¢hwds assessing dietary energy intake
and physical activity**".

The limitations to using the doubly-labelled aramethod include the isotopes being
quite expensivé® *®*° However, a study by Mann et &l.showed that a reduced dose of
doubly-labelled water positively correlates witlstirg energy expenditure measured by
a metabolic cart (r=0.87, p<0.01). This means mhate studies in the future may use the
double-labelled water method with it being moreoadfible with the reduced dose and
just as effective at measuring energy expendftur®n the other hand, the technique still
requires specific expertise to analyze the isotmpecentrations in the samplés“® In
addition, the doubly-labelled water method can andasure habitual energy expenditure
over a certain time period making it difficult tbtain information about the brief periods
of peak energy expenditure an individual perfornusirdy exercise®®. Therefore, the

doubly-labelled water technique would not be analidgpproach to use to measure
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exercise intensity.
Accelerometers

Physical activity intensity can be measured gislififerent methods with some having
the option of providing instant visual feedback.ca@lerometers are accurate and reliable
at objectively measuring” ! the amount, intensity, pattern, and duration ofsital
activity that each individual completes in theiedliving environment? For example,
accelerometer data can be analyzed to charactéfieeent bouts of physical activity and
different intensities, such as sedentary, lightdaerate, and vigorous. The accelerometer
can be used in a field setting, which makes itdh#mal choice for measuring physical
activity over a period of time. Accelerometers abeut the size of a watch (4 cm x 4 cm)
and are normally worn for a period of seven d¥y3he accelerometers are placed at the
hip level, which allows the individual to perfornineir normal activities without
interference. Accelerometers worn on the hip hagenbshown to have a moderate
reliability of 0.66 to 0.78 for accuracy in measwgriphysical activity>. A limitation with
using accelerometers for personal use is thatdheyuite expensive and require specific
equipment to be analyzed. Also, specific skill auftware is required to evaluate the
data output. The accelerometer provides retrospeétiedback because the information
is obtained after a seven days period. This makesficult for participants to know if
they are at the appropriate intensity while aciugérforming the exercise. Another
problem is the bias of the participant doing mdnggacal activity while they are wearing
it. Finally, a limitation of accelerometers is thatit-points for classifying different
intensities are arbitrary and based on populat@ta dather than individualized for the

specific person wearing the device. Even so, acm@leters are often used to assess
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changes in MVPA amongst diverse populations>®

Heart rate monitor

A heart rate monitor is a simple device that dsn used to help identify when
exercising at the appropriate intensity based ertdhget heart rate zones. To have visual
feedback for the intensity target zones, an indiaiccan wear a heart rate monitor. The
review paper by Laukkanen and Virtan¥nreported that heart rate monitors provide
reliable and valid measures of heart rate at HB{) and during exercise in adults and
children. The heart rate monitor is moderatelygutiand is worn just below the chest and
accurately identifies when a participant is workingheir appropriate target zone based
on HRnax .

There are two steps to calculating the targetrthexte zone for moderate intensity
exercise using the heart rate monitor. Step orte determine an individual's HR
which can be measured directly using a graded esectest or estimated using the age of

the participant irEquation 1 and Equation %.
HRmax = (220 — age) Equation 1

HRmax = (220 — (0.7 X age)) Equation 2
Equation lis the conventional HRy formula andEquation 2is the Gellish et al.*°
theoretical HR.ax formula®®. Gellish et al® developed their theoretical Hg formula
because the commonly used conventional5frmula was biased at measuring HR
They demonstrated th&quation 1overestimated HRxin men and women under the
age of 40 and underestimated £Rn men and women over the age of40Therefore,

Equation 2was developed to provide a more accurate estinfatRga, > ° The direct

measure for HRax Using the graded exercise test would be the nuxsirate choice to
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determine HR.x amongst both young and older adults. Howevemvblves using a
treadmill or bike ergometer in a laboratory setfihgrherefore, it is not feasible to use in
real world settings because it would be inconveni®n participants to come to a
laboratory and exercise until exhaustfdnAlso, this approach would be costly and time
consuming to perform on a large populatian

The last step is to calculate the target hedie zone for moderate intensity exercise
using the percentage of an individual's HRor Heart Rate Reserve (HRR). Moderate
intensity exercise can be defined and prescribesba® 69% of HRax or 40 to 59% of

HRR %2 The HRR formula is shown &guation 3.

HRR = (HRpax- HRes) Equation 3
The Karvonen Formula Target Equation uses HRR toulze the appropriate target
heart rate zone for moderate intensity exercisis. domprised of HRaxCalculated using
Equation 1 and Equation, HR..st measured by the heart rate monitor, and the HRR

formula®®. The Karvonen Formula Target Equation is displapegiquation 4%

Target % of HRR = ((HRR) X Target Intensity %) — &R Equation 4

Once the exercising target zones are establishedndividual can monitor their exercise
intensity using a heart rate monifér

The difficulty with heart rate monitors is thedme confounding variables can affect
heart rate reading. A study conducted by DaunceyJames$? showed that confounding
variables such as emotional stress and the typetofity being performed can influence
heart rate without affecting oxygen uptake consitdsr. Also, heart rate monitors require
some knowledge of how to operate the device prg@ertl how to determine exercising

target zones usingquation 1, Equation 2, Equation 3, and Equatigwich could be
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an issue for some adults.

Self-perceived intensity

A simple method of assessing intensity duringreise is using self-reported intensity
monitoring such as the talking test or self-perediexertion scale (Ratings of Perceived
Exertion, RPE) called the Borg Scale. The talkiagt tis evaluated by an individual's
ability to carry on a conversation during an exgcilf they notice a slight increase in
their breathing while talking, it indicates thaeyhare working at moderate intensffy
As for the self-perceived exertion scale, a scosmf4 to 6 on a 10-poifit or a score of
13 to 15% on a 20-point scale would indicate moderate iritgnBunbar and Kalinski®
conducted a study using RPE to characterize exencitensity of postmenopausal
women during a 20-week exercise training prograime Tesults showed that during
training at week 2, the heart rate measured duhegnean intensity of 40% of maximum
oxygen consumption (V£ did not differ from the target heart rate for thatensity
based on RPE®. However, the study conducted by Whaley et’ahowed that there are
differences between RPEs for different exercise¢goas measured at 40%, 60%, and
80% of exercise intensity between genders. For pl@mnmen reported a higher RPE
score than the women at the three exercise intes8it In fact, the men reported RPE
scores of 10, 13, and 16, while the women repoRB& scores of 8, 11, and 14 at the
same three exercise intensities, respectivélyThe difference between RPE scores
reported by men and women is problematic becauge $Bres are subjective measures
and differ from person to person as each individhaal their own experiences. Therefore,
self-perceived intensity monitoring is not the besthod to monitoring physical activity

intensity because this variability.



14

Pedometers

Scientific literature has shown pedometers agnifscantly increase physical activity
levels of previously inactive individua®s °® ! Additionally, pedometers are validated as
a tool to estimate walking intensity using stepsrmiute to monitor physical activity.

In fact, pedometers provide instant visual feeditaakionitor physical activity intensity.
The pedometer is an inexpensive tool worn on thistviiaat is relatively easy to use and
directly measures the number of steps taken darisigecific time period. The person can
divide the number of steps per period of time ttineste their cadence. However,
activities such as swimming cannot be measured ey gedometer. Therefore, to
compensate for activities that cannot be measuyatidopedometer, such as swimming,
it has been recommended that adding an extra 208 &br every minute of that activity
would be equivalent in terms of energy expendinoemally captured by a pedomefér
However, there is no such conversion for exercigensity.

Research has shown that most people can readerate intensity when they are
walking briskly at a pace of 100 steps per mintitd> However, 100 steps per minute
may not be enough for physically active adultseach moderate intensity because heart
rate at any given intensity is lower in a physigdit individual compared to a less fit
individual . Therefore, a method to individualize the cadem@sed prescription may be

an optimal strategy to help individuals to achievaderate intensity during exercise.

Instant feedback versus retrospective feedback
Accelerometers provide retrospective feedbadkchvmakes it difficult for individuals
to evaluate exercise intensity while they are penfog the activity. In fact, research has

shown that instant visual feedback from a heag rapnitor or pedometéf’ *is more
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effective than retrospective feedback from an aroeheter for promoting adherence to
an exercise prografi. In the Nemoto et al” study, participants were randomly assigned
to a no walking training group (control) (n=84), devate-intensity continuous walking
training group (n=75), or a high-intensity intervedlking training group (n=87) for five
months. The moderate-intensity continuous walkirgning group monitored their
physical activity with a pedometer, while the higlensity interval walking training
group monitored their physical activity with an alBrometer. After the 5 months of
training, a survey was completed to see which @pgnts in each group met the training
criteria given to them at the beginning of the gtudhe results showed that the
proportion of participants that met the trainingesta was 55% in the no walking group,
68% in the moderate-intensity continuous walkirgring group and 48% in the high-
intensity interval walking training grouf®. The limitation is that the percentages of
participants meeting the training criteria may he do the training intensity rather than
the devices. Despite the limitation, using a pedem® monitor physical activity may be
the best tool to help participants adopt a moresjiajly active lifestyle given that it
provides immediate visual feedback is relativelgxipensive and requires only basic

knowledge of electronic equipment to utilize.

Are total step-based goals effective for increasingphysical activity amongst
previously inactive adults?

Bravata et al®® conducted a systematic review to evaluate thecaimn between the
use of pedometers and physical activity levels lagalth outcomes in outpatient adults.
Studies were included if they reported pedometer aimong more than 5 outpatient

adults and data indicating a change in steps tadeenday. Twenty-six studies (18
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randomized controlled trail [RCT] and 8 observatibsetudies) that included a total of
2767 participants met the inclusion criteria ou2@@6 citations found in the search. A
majority of the participants were women at 85% watimean (standard deviation; SD)
age of 49 (9) years. The mean intervention timeklvees 18 weeks. In the RCTs,
intervention participants increased their physaslvity by 2491 steps per day more than
the control participants (95% confidence intervall]] 1098-3885 steps per day,
p<0.001). In the observational studies, participdh&t used a pedometer increased their
physical activity by 2183 steps per day, as contpaoebaseline (95% ClI, 1571-2796
steps per day, p<0.0001). Overall, those particgppavho used a pedometer increased
their physical activity by about 27% when compatedbaseline. Furthermore, having a
step based goal was shown to be a significant gigedof increased physical activity
(p<0.001)°8. This systematic review provides evidence to supfie notion that total
step-based goals monitored using a pedometer ¢actie¢ly increase physical activity
in outpatient adults. However, it cannot be detasdiwhether this increase in physical
activity can be maintained long term. Additionaliyis not clear if physical activities
were performed at moderate-to-vigorous intensities.

Baker et al’® conducted a randomized controlled trial to evaluhe effectiveness of a
12 week community-based pedometer walking intergantWalking for Wellbeing in
the West” aiming to increase daily step-countd-isglorted physical activity and health
outcomes in an inactive Scottish population (ageé®3). Seventy-nine participants were
randomized to either a control group or an inteteengroup. The participants in the

control group were asked to maintain their curggmgsical activity levels from baseline

to week 12. The intervention group received a plajsactivity counseling session and a
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12 week pedometer-based walking program focusedhdrtotal daily step-based goals.
The total daily step-based goals were structuredhad by week six the participants
would be achieving 3,000 steps above their basslieygs on at least five days per week.
After week six, they would maintain the total dasiep goal of 3,000 steps above their
baseline steps on five days per week for the remgisix weeks. Outcome measures
were evaluated at baseline and 12 weeks. The seshtwed that the control group
showed no significant difference between steps gmy at baseline (6924 + 3201
steps/day) and week 12 (7078 + 2911 steps/day)ewhe intervention group had a
significant increase from steps per day at bas€¢b882 + 3212 steps/day) and week 12
(9977 + 4669 steps/day). A chi-square analysis sdothat there was a significant
greater percentage of participants achieving 158@ps per week with 64% in the
intervention group compared to 10% in the controug. Self-reported data showed that
there were significant increases in the intervengooup in time spent in leisure walking
(+100 minutes per week) and significant decreasesne spent sitting on the weekdays
(-1200 minutes per week), weekends (-360 minutesweek), and in total (-1680

minutes per week); whereas, no changes occurréakeicontrol group from baseline to
week 12 7% These results demonstrate that total step-baseds gnonitored by a

pedometer can effectively increase the total dpltysical activity levels of inactive

participants over a 12-week period. However, thresalts do not indicate whether or not
the enhancements in physical activity were maietiafter the 12 week pedometer
intervention. Moreover, MVPA was not measured mgkih difficult to evaluate if

participants were reaching the aerobic exercisematendation from the CPAG.
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Fitzsimons et al’’ followed up the “Walking for Wellbeing in the Weéshtervention
study by Baker et al® by conducting another study to determine the sameomes over
a longer 12-month follow-up period. The first olijee was to identify the longitudinal
effects of a 12-week pedometer-based walking progra physical activity behaviour
and health outcomes over a 12 month period. Thenskeabjective was to find out if the
addition of a physical activity counseling sesswould enhance physical activity and
health outcomes to a greater extent over the 124mmeriod, as compared those who do
not receive physical activity counseling. This studed the same design, groups (control
and intervention) and 12-week pedometer-based m@iiogram from the Baker et &f.
study. The control group was placed on a 12 weekingalist before receiving the 12
week pedometer-based walking program with minintalspcal activity advice and no
physical activity counseling sessions over the 1@ntm trial, whereas, while the
intervention group received the 12 week pedomedsed walking program immediately,
in addition to four physical activity counselingss®ns over 12 months. Outcome
measures were evaluated at pre-intervention ahd ateeks and 24 weeks, and 48 weeks
after receiving the intervention. The results shidwbat there was no significant
difference between the two groups for healthy omtes and steps per day. Both groups
showed a significant enhancement for mood statud,qaiality of life and a significant
increase in step counts over time. The averageaserin steps per day for both groups
combined at baseline, 12 weeks, 24 weeks, and 4&ksweere 6941 steps/day, 9237
steps/day, 8804 steps/day, and 8450 steps/dagctesyly. Based on this data, it appears
that a pedometer intervention can promote a moysipally active lifestyle over a 12

month period. Additionally, although physical adtvcounseling did not have further
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influence on the number of steps taken daily abed®at was observed with the
pedometer alone, the intervention group reduceid skeentary behaviour by -451 + 848
minutes, whereas, the control group had a smadéuation of -130 + 568 minutes for
weekly sedentary behaviour, respectivElyin addition, both groups showed significant
improvements for mood and quality of life over tf®emonth study. Based on that data, it
seems important that step-based pedometer intesmsrghould include physical activity
counseling sessions to change an individual’'s hebato help them adopt a healthier

lifestyle, including more physical activity and $esedentary behaviour.

The Green Prescription intervention enhanced with gpedometer.

Kolt et al.”®

took the Green Prescription Intervention to thetrdevel by adding a

pedometer and a specific step goal target as tegyao increase the physical activity
levels of inactive older adults. Additionally, tiedfects of the interventions on blood
pressure, body mass index (BMI), functional statrs] health-related quality of life
were assessed. About 330 low-active older adult® wecruited from 10 primary care
sites in New Zealand and were randomized to eitherStandard Green Prescription
Group or the Pedometer Step-Based Green Presarigtmup. Both groups had an in
person visit with their physician and three phyksaivity counselling sessions over the
phone over 12 weeks to increase their physicalifictlevels. The Standard Green
Prescription group received counselling that fodusa accumulating physical activity
using time-related goals, while the Pedometer 8&ged Green Prescription group

received counselling that focused on total daigpsttarget goal prescribed using a

pedometer. Outcomes consisted of the Auckland H&iudy Physical Activity
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Questionnaire, blood pressure, BMI, 36-item ShaortiHealth Survey (quality of life),
Short Physical Performance Battery (physical furcstatus), and self-reported falls or
injuries. Data was collected at baseline and tlgminaat 12, 16, and 52 weeks. The data
indicated that both groups increased their physicality levels and reduced their blood
pressure following the 12-week intervention andséheffects were maintained after 52
weeks. More notably, the Pedometer Step-Based Grexscription group increased their
leisure walking time by 63 minutes per week, asgarad to 31 minutes per week for the
Standard Green Prescription group after 12 weeksr A2 weeks, the Pedometer Step-
Based Green Prescription group was able to maithain increased leisure walking time
from the 12 week follow-up (+50 minutes/week) tgraater extent, than the Standard
Green Prescription group (+28 minutes/week) affewdeks’®. Therefore, it appears that
a pedometer step-based exercise prescription caa bmble approach to increase
physical activity amongst inactive adults. Howeubere was a limitation with exercise
intensity not being measured because it could modé&termined if individuals were
meeting the aerobic exercise component in the CBA®alking.

Heron et al”® conducted a study examining the effect that twaopgeter interventions
using different step-based goals have on patieggs 85-75 attending four primary care
clinics that completed a General Practice physamlvity questionnaire during their
appointments over 12 weeks. Forty-one patients wiassified by the questionnaire as
“inactive” and completed baseline assessments édfeing randomly assigned to either
group 1 (prescribed a self-determined goal — n@tifip increase) or group 2 (prescribed

a specific goal — 2500 steps/day above baselirah oups were required to keep step-

count activity logs and received telephone followvaalls at 1, 2, 6, and 11 weeks. The
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results showed that mean baseline step counts sieméar between group 1 (5685
steps/day, SD 2945) and group 2 (6513 steps/day33D). In fact, group 1 (2602
steps/day, SD 1957) showed a greater mean incneagdeps/day compared to group 2
(748 steps/day, SD 1997) (p=0.005) These results support pedometer step-based
exercise prescription as an effective method toes®e total physical activity levels of
inactive individuals from primary care clinics. Hewer, exercise intensity was not
measured in this study making it difficult to detéme whether or not these individuals
were walking at a moderate or vigorous intensityorder to meet the aerobic exercise

component of the CPAG.

Can pedometers help people increase MVPA while walkg?

A study conducted by Marshall et d.was designed to translate the physical activity
recommendations of at least 150 minutes of MVPA mfpedometer-based step goal. To
accomplish this, the research team recruited 9tsaétom the community to complete
four 6-minute incremental walking bouts on a treddmt different speeds, while
measuring oxygen consumption using a metabolic. ddrtee Metabolic Equivalents
(METs) was determined as the threshold for modergensity based on the oxygen
consumption of the participarits The three METS threshold for moderate intensigt t

41
l.

Marshall et al.”> used would be considered as low-intensity aerekircise if it was

192, The cadence was

following the recommended guidelines outlined byrldaton et a
measured when three METs were achietedThey found that the different step rates
analyzed showed a minimum threshold for moderatensity walking being between

100 and 110 steps per mindte Therefore, to reach the recommendation of at €58
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minutes of moderate to vigorous intensity physawlvity a week, a person should do a
minimum of 15, 000 steps per week split amongsttasting 10 minutes or longer on 5
or more days per week to reach the aerobic compari¢he CPAG™.

Marshall et al>® followed up their 2009 study by evaluating howeeffve three
different pedometer-based step goals were for asong MVPA in 180 healthy Latina
women (aged 18-65). Women were recruited from & sn San Diego and randomized
into one of three interventions. Each interventmovided a 12 week theory-based
physical activity intervention with weekly meetingsr goal setting, but the groups
differed in the prescription of step targets. Speally, the first group used self-selected
goals (SELF), the second group used 10,000 stepdayegoal (FREQUENCY), and the
third group used 3000 steps in 30 minutes goal (ENDE). Physical activity levels
were then measured using accelerometers at baselkih#2 weeks after the interventions
were completed. Notably, the results showed thatetlwas no significant difference
between levels of MVPA measured in SELF, FREQUENQY CADENCE after 12
weeks. Even so, participants in the CADENCE bas¢gehvention were more likely to
accumulate MVPA in 10 minute bouts or longer (~1®fts per day - median), as
compared to SELF (0.2 bouts per day - median) dEQGBENCY (0 bouts per day -
median)®®. From these results, we can speculate that theEICE based prescription
may be a strategy that enables participants tease the amount of MVPA they perform

on a weekly basis.
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Integrating an exercise specialist into the primaryhealth care team.

The addition of exercise specialists to the pryrhealth care team is another strategy
to address the limitations primary care provideegort, such as lack of tinf& *° and
experiencé? in counselling patients on physical actiVity®X This approach is supported
by the United States Department of Health and Sesvibecause there is evidence
indicating that exercise specialists can help pipaints become more physically actfve
82 In Canada, CSEP has a Certified Exercise Phypidl6EP) training program, which
provides the appropriate knowledge and skills t@spribe exercise for healthy
populations and populations characterized by clkroonditions. CSEP-CEP’s are also
able to conduct health related fithess assessmentsder to design individualized
exercise prescriptions to safely increase the physictivity of participants of all ages,
whether they have chronic diseases or not, if Htreymedically cleared by a physician to
participate to a physical activity prograth Specifically, they are able to conduct both
maximal and submaximal assessment protocols tai@ealphysical fithess. However,
they are not authorized to work with acutely inplggarticipants and individuals that are
not cleared by their physician to participate itygibal activity. Also, CSEP-CEPs cannot
diagnose any pathology based on the evaluationech$ssessments they conduct with the
participant. Nonetheless, the CSEP-CEP certificai® preferred over other exercise
certifications in Canada because a 4-year uniyedagree in exercise science or related
area is required prior to passing a standardizetewrand practical test. Additionally,
200 hours of applied experience working with clalipopulations is required for a
candidate to become certifi€di The CSEP-CEP scope of practice and competenaes a

available for review in Appendix C.
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In Canada, a study was conducted by Fortierl.ef°ato evaluate the impact of
integrating a physical activity counsellor in thenpary health care team would have on a
population of previously inactive adults at a conmitytbased primary care clinic. The
participants in that study received brief counsgllabout physical activity from their
provider at baseline and were randomized eithea tmwntrol group or an intervention
group. The control group received no further collimggabout physical activity, while
the intervention group received six intensive pbgksactivity counselling sessions over
the next 12 weeks from a physical activity courtsellhe physical activity counsellor
had a Bachelor's of Science in Human Kinetics aras va CSEP-Certified Fitness
Consultant (CFC), which was the certification paogrthat preceded the development of
the CSEP-CEP credential and was the highest quatldn at the time in Canada.
Physical activity outcomes were measured usingtouesires and accelerometers and
were evaluated at baseline and then again evenyestks. The follow-up period after the
completion of the 12 week intervention consistedath being obtained at 13, 19, and 25
weeks. The results showed that at 6 and 13 web&sintervention group significantly
increased their self-reported physical activityelsvby about 8 units, as compared to the
control group. The increase of 8 units in self-mpad physical activity is equivalent to
performing two additional 20 minute exercise sassia week with one session being
done at a mild intensity (i.e. 3 units) and theeotat a moderate intensity (i.e. 5 units).
However, there was no significant difference betwé® groups in terms of self-reported
physical activity during the follow-up period. Adidinally, there was no significant
difference between the two groups when physicalviactlevels were measured by

accelerometers at any time pomit Therefore, it appears that general physical gtiv



25

counselling may not be the solution to increasihgspcal activity levels of inactive
people. In fact, the data suggests that alternatixetegies are needed to help people
become more physically active. For example, it @sgible that physical activity
counselling would be more effective if the CSEP-Gi#te to recommend that the client
utilize the immediate visual feedback from a ped@m® monitor their physical activity

levels.

The ENCOURAGE Project.

Our research group developed a study to betigpast physical activity as a health
intervention through physical activity counsellimond referrals to community-based
physical activity opportunities in inactive adultShe purpose of the ENCOURAGE
project (ENhancing primary care CQidelling and_Rferrals to community-based
physical_Activity opportunities for sustained lifestyle chaBGwvas to improve physical
activity prescription within two primary health eaclinics and to develop a referral
process to link patients from the clinic to comntyitiased physical activity programs or
self-directed physical activity opportunities. Ormndred and nineteen eligible
participants were recruited from two primary cafmics in Winnipeg, Manitoba to
participate in the ENCOURAGE project. Eligible pagants were identified after using
a touch screen comput&®isk Factor Identification Tool (RFIT)his tool enabled the
research team to assess the participant healtls askl readiness to change their
behaviour by asking the participant questions abimeit relevant risk factors for chronic
disease. From the participant answers, a reporfpnrated containing information about

chronic risk disease factors that the participautd choose to show to their primary care
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provider. TheRFIT was developed and validated by our research f8afthe questions
that are asked during the RFIT can be found in AdpeD. The ENCOURAGE study
participants received five physical activity coulag meetings over a 16-week period
with a CSEP-CEP, with each lasting approximately680minutes in length. The
outcomes were measured using a series of questiesrassessing different variables,
RFIT, and accelerometer data taken at five timastpdBaseline, 8, 16, 24, and 40
weeks) to assess participant’s physical activigele over time. The ENCOURAGE
project differed from the Fortier et al° study because it was conducted at multiple
primary clinic sites, had a longer interventionipdrand a longer follow-up period. It
also utilized the Expanded Chronic Care Model (Fegl) to guide the development of

specific aspects of the projéct
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Figure 1: The Expanded Chronic Care Model. The ENCOURAGHEegtaccombined the
work health systems provide and community particgmato promote population health
that targets chronic disease issuedapted from Barr et al. Hosp Q. 7:73-82. 2663
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The components of the Expanded Chronic Care Mddel the ENCOURAGE project

influenced are:

1) Delivery System Design — The study created a raffaystem for participants to
be referred from health care professionals at thecs to a CSEP-CEP. The
CSEP-CEP was then able to refer the participanpdysical activity programs in

the community.

2) Decision Support — The addition of the CSEP-CERh® health care team

ensured that participants could receive specifigsial activity counselling to
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become more active and gain health benefits. THERESEP also supported the
health care professionals at the health care slilg providing them with

specific physical activity supports or referraldnhation for their patients. The
RFIT also supported decision making by providingort about chronic disease
risk factors, which the physician could use to deaf a referral to a specialist

was needed to provide optimal care to the paffent

Information Systems — The Electronic Medical ResorfEMR) was the
information system utilized, where all health cprefessionals at the two clinic
sites can enter patient information to be revielwgdach other. Notably, other
health care professionals were able to read thsigdiyactivity notes entered in
the EMR by the CSEP-CEP during participant meettogsllow patients as they
tried to become more active. They reinforced thgsmal activity behaviour
change by speaking with the patient. Finally, tdegumented their notes within
the EMR so the CSEP-CEP could continue to build toeir input. This
innovation allowed for discussion between healthe carofessionals as they

could work together to reinforce health behavicuairge.

Self-Management — The CSEP-CEP taught the partitsgae skills they needed
to develop their own action plans to become phjlgieztive and provided them
with the skills and tools needed to address curaanl future barriers that may

have prevented them from being more physicallyacti

Establishing Partnerships with Existing CommunigsBd Physical Activity
Programs — The CSEP-CEP developed partnerships exiting community-

based physical activity programs, such as the Yddeg's and Young Women'’s
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Christian Association of Winnipeg Incorporated (tN&MCA-YWCA). This

established a referral process between the CSEP-&ifP nearby exercise
facilities to provide the participants with moretiops to become more physically
active with different physical activity programsorFexample, the CSEP-CEP
established a program where facilities providedigaants with free tours and
day-passes to experience first-hand the facilityebdaon the recommendations
from the CSEP-CEP. The CSEP-CEP also referredntatie exercise classes at
these facilities as a way to match participantreges with existing programs.
This could have appealed to the participants modenaotivated them to become

physically active at the existing program.

Create Supportive Environments — The ENCOURAGE gmtoyesearch team
helped existing service providers develop new agerclasses in various
locations in Winnipeg, such as the public librabjty of Winnipeg facilities and

Access health clinics, where participants couldr@se in a comfortable

environment and develop relationships with othertippants. The exercise
classes were specifically designed to help crealmkabetween the primary
health care clinic and the community to be ableefer patients to community
exercise programs tailored for previously inactadults. This approach helped
the participants feel more comfortable being phalbic active because the

exercise classes were appropriate for the patiphiysical activity level.

Strengthen Educational Programs Offered at theigSlir The primary health
care clinics run programs that provide knowledgeualbcoping with certain

chronic diseases, such as Type 2 Diabetes. Theggapns are led by different
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specialists depending on the topic being coverea. éxamples, nutritional
information has traditional been taught by a Diatic In contrast, physical
activity was not being taught by an exercise spstiaThe ENCOURAGE
project addressed that limitation so physical dgtiinformation was being
taught by the CSEP-CEP at the two clinic sites.

Community-based interventions following a soaablogical framework have been
shown to positively influence PA behaviour andtattes®® . Ecological models are
used in public health to assess people’s intemastiaith their physical and sociocultural
surroundings®. The ENCOURAGE project incorporated specific aspecom two
domains in the ecological model framework for aetiwing ®’. The two domains were
active recreation and active transpdft Active recreation was addressed in the
ENCOURAGE project with the referral system linkitige individual to community
organizations, such as the YMCA-YWCA that providegrams and opportunities to
take part in physical activity. Active transportsvatilized in the ENCOURAGE project
with the CSEP-CEP promoting active transport asag w increase physical activity
levels since most people choose to walk as thein made of exercis&.

The ENCOURAGE project provided the link needetween the health care system
and community-based programs to help inactive acdhdtome more physically active by
offering physically activity counselling from a CBECEP and a referral system to
physical activity programs in the community. Itnetable that walking was an activity
that 46 of 119 participants in the ENCOURAGE projéentified as their preferred way
to enhance their activity levels. In fact, the CSEEP taught the study participants’ how

to utilize a pedometer as a tool to increase thieysical activity levels by monitoring the
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total number of steps they take in a day. Howelverdid not typically teach participants
how to use pedometers as a tool to help them utagherdrow fast they should walk in
order to achieve better health outcomes or reazimtiensity recommended by the CPAG
for aerobic exercise. With this in mind, our resbateam considered the merits of
embedding a second research study within the ENCEG&IR project to specifically
determine if teaching patients how to use a pedemnmetmonitor their exercise intensity,
while walking, would increase the total time spanMVPA. Such an approach has been
used previously by Kolt et al®, where a pedometer-based exercise prescription was
embedded into the ongoing Green Prescription phlativity intervention to determine

if this additional strategy would enhance physastlivity levels to a greater extent.



32

Chapter 2: Study Design

Rationale, objectives and hypotheses

A majority of Canadian adults are not reachingdappropriate volume and intensity of
physical activity required to reach the aerobicreise recommendation in the CPAG.
Based on the literature presented, adults haveffigulty recognizing their exercise
intensity and, therefore have difficulty doing 1&finutes of MVPA. However, we
believed that there was an opportunity to help ipiesly inactive adults to increase the
time spent at MVPA during walking by providing themith instant visual pedometer
feedback and a specific cadenced-based exerciseriptéon so they can recognize,

monitor and understand when they are exercisiggnabderate-vigorous intensity.

The objective of thisprospective interventional trialwas to determine if an
individualized cadence-based pedometer exercisgcipéon increases the amount of
time that participants spend doing moderate-vigeratensity while walking. The
individualized cadence-based pedometer prescriptwas generated during an
intervention meeting that consisted of a combimatb an indirect aerobic fitness test, a
short educational session and the use of a pedoiodtelividualize the walking cadence
(steps per minute) needed to reach moderate ihgeftsi each participant. After the
meeting, the participants were instructed to usar tindividualized cadenced-based
exercise prescription to monitor their intensity emhexercising on their own. The
primary outcome measure was a change in the totaber of weekly minutes spent
exercising at moderate-vigorous intensity, as neashy accelerometer before and after
the intervention meeting. We collected data at loees€T0), 8 weeks (T1), 16 weeks

(T2), and 24 weeks (T3) as seen in Figure 2. Furtbee, we determined if the amount
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of MVPA was enhanced to a greater extent amongdicipants who received the

individualized cadence-based prescription, as coetpi® those who do not.

Figure 2: The prospective interventional trial design thaswalized for participant
recruitment and data collection for the Pedometajelet. CSEP-CER Canadian
Society of Exercise Physiologists — Certified Exggd”hysiologist; CBEP, Cadence-
Based Exercise Prescriptionf), baseline time poinfl1l, 8 week time pointT2, 16
week time point; T3, 24 week time point.

CSEP- CSEP- EEEP EEEP CSEP- Research Follow-up
CEP CEP CEP Appointments (RT):
Jl i Accelerometers,
‘ Questionnaire, RFIT
0o 2 6 8 10 16 o4

T ' T Weeks
CBEP
RT Intervention RT
A Identify CBEP Meeting RT
Eligible
Candidates
(n=46)
CBEP
Participant
Recruitment
(n=21)
TO 1 T2 T3

We hypothesized that:

1) The group of people who received the individualizadlence-based pedometer
exercise prescription (CBEP) would increase the#M time to a greater extent

compared to the standard care group (SC) at TZ@8nds compared to T1.



34

2) CBEP will improve other objectively measured phgsigctivity and self-reported

outcomes to a greater extent compared to SC ahd 23, as compared to T1.

Ethics approval

The study has been approved by three ethicewepanels, namely 1) the University of
Manitoba Education/Nursing Research Ethics BoardNREB); 2) the Winnipeg
Regional Health Authority Research Review Boardd &) the St. Boniface Hospital

Research Review Committee.

Participant recruitment

For clarity, we will refer to the current studg the Pedometer project to distinguish it
from the ENCOURAGE study. The participants for Bedometer project were recruited
from the ENCOURAGE study cohort. One reason fongighis approach is based on
opportunity because one of the tools that the ENBRBGE CSEP-CEP used to support
patients as they sought to increase their physicabity levels was to provide some of
them with a pedometer and advise them to achiewel@h000 steps per day. However,
his standard practice was to prescribe a totakdbeged prescription. With this in mind,
there was an opportunity to recruit a total of 48tigipants that were eligible for the

pedometer project. See Figure 2 for the flow ofugment.
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Figure 3: The total number of participants involved in eaelt®n of the recruitment
process for the Pedometer project. To, baseline gioint, T1, 8 week time point;2, 16
week time pointT3, 24 week time point.

Total participants in
ENCOURAGE study at TO
(n=119)

Total eligible participants for
Pedometer project

(n=46)
Allocated into Made contact with participants
control group for Pedometer project
(n=16) (n=30)
Declined
-Time (n=4)
-Not interested (n=2)
-Other (n=3)
Control group adds participants that
declined intervention, but consented Consented for intervention
to be in control group (n=21)
(n=25)

T1 Data Collection

-Completed (n=23)

-Two participants
missed T1 appointment

T1 Data Collection
-Completed (n=21)

T2 Data Collection
-Completed (n=18)
-Seven participants dropped out before
T2 appointment

T2 Data Collection
-Completed (n=19)
-Two participants dropped out before
T2 appointment

T3 Data Collection
-Completed (n=14)
-Two participants dropped out before
T3 appointment
-Two participants
missed only T3 appointment

T3 Data Collection
- Completed (n=19)
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The inclusion criteria for the ENCOURAGE studgnsisted of male and female
participants in the age range of 25 to 75 yearsateidentified as physically inactive by
the RFIT (i.e. they self-report not meeting the @Aecommended aerobic exercise of
150 minutes of moderate-vigorous intensity physadivity weekly) and reported being
ready to adopt a more physically active lifestyle.(they self-report being in the
preparation stage of behavioural change as desciibéhe transtheoretical mod®).
Participants were excluded from the ENCOURAGE stiidyney had previously been
diagnosed with a chronic disease (such as typaliths) or other conditions that would
limit their ability to complete the interventionuch as exercise-induced angina or
arrhythmia. Participants were also excluded if theye in the pre-contemplative stage of
change because these participants are less likelgdopt a more physically active
lifestyle ®°.

It is important to indicate that the current pexter study had additional inclusion
criteria. For example, participants must reportt thalking was their main mode of
physical activity. Also, participants must have megsing a pedometer so they are
familiar with how to use the device and its funn8o A person was excluded from the
study if they could not participate due to physiaaitations (e.g., shin splints, deep vein
thrombosis, leg injury) that would prevent themnfrdoeing able to walk. People that
could not attend the cadence-prescription meetimgafy reason, such as geographical
limitations, were also excluded. Finally, partiaipa that were using medications that
limited heart rate were excluded. This criteria wakected because heart rate was utilized

to help calculate the individualized cadence-bgsedcription.
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The 46 eligible participants that were eligibde the pedometer project were allocated

to either a Standard Care group (SC; n=25) or Gal8ased Exercise Prescription

group (CBEP; n=21). The specific processes fori@pant recruitment and data

collection that were utilized in the Pedometer @cbjare summarized in Figure 3.

Specifically, the processes that were utilizedudet

1)

2)

Participants were identified for inclusion in tisisidy by the CSEP-CEP involved
in the ENCOURAGE study after they met with the CSEFP on three occasions
during the first six weeks of the ENCOURAGE studyhe CSEP-CEP then
forwarded the names of the potential participamstite Pedometer project
research staff. A recruiting list for potential peipants was developed in order of
the date for their scheduled eight week follow-ygp@ntment as part of the

ENCOURAGE study.

The research staff were aware that there was pallgrisias with the CSEP-CEP
identifying and influencing potential participanfsr the Pedometer project.
Therefore, a number assignment of 2:1 for partitipdeing approached for the
Pedometer project was used for allocation. The ranmsgstem consisted of the
research staff approaching the two eligible paéints on the eligibility list at
their scheduled eight week follow-up appointmenpag of the ENCOURAGE
study. This was when the research staff would thtoe the Pedometer project to
determine if the participant was interested inijggnthe CBEP intervention. If the
approached patrticipant did not want to participatéhe CBEP intervention then
they were asked if they would be willing to be paftthe SC group. The third

eligible participant on the recruiting list was auiatically placed in SC. The
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number system was repeated and followed no matiet te first two eligible

participants approached decided to do.

3) If they volunteered to participate in the Pedomgteject, they were asked to
provide informed consent. The SC group was askedotoplete the series of
guestionnaires, RFIT and wear an accelerometen férday period. While the
participants assigned to the CBEP group compldtedsame standard care as the
ENCOURAGE project cohort, they received a pedomietiervention sheet with
instructions regarding the intervention meetingesithled within the following

two weeks. The Pedometer intervention sheet cdaurel in Appendix E.

4) TO for the ENCOURAGE study was used as a refergooa to compare to the
T1 data collection for the Pedometer project (Fég8)y. Follow-up data was then
collected at T2 and T3 based on the ENCOURAGE stddia collection

schedule.

Standard care

The 25 participants in the SC group continued teikee standard care as part of the
ENCOURAGE study as summarized on Table 1. Briedstgndard care consisted of five
30-60 minute meetings (i.e. baseline, 2 weeks, @kael0 weeks, and 16 weeks)
designed to help the participant learn the skillsytneed to develop an action plan so

they can become more physically active.
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Table 1 The CSEP-CEP followed the time line session gtedprovide the standard care to all participantthe ENCOURAGE

study.

# Months Type of meeting Purpose Suggested tools
baseline In person Stages of change . . Stages of changes questionnaire, Decision
(60 min} Values life and how exercise fits in balance sheet, Goal setting worksheet,
Benefits of exercise 2
(I.St zazsion Foc_us on Education about PA recommen dations Choosing altcmatn:?es for actlc_)n, A(:,tlwty
with the relationship Barriers Inventory, Self-efficacy questionnaire,
CSEP-CEF) and gathering | Activity preferences Pedometer, Daily activity log and pedometer
information Short-term and long-term goals (SMART) resource sheet, First-step planner and, Self-
Information about the resources in the communit ¥ contract, Dose Response
How to use the pedometer and the log sheet :
Action plan (first-step planner or self-contract) for the first 2 weeks
2 Weeks In person Review the previous goal . Relapse planner
(30 mim Positive feed-_back_ {c_ompare to b:aselme} Social support cues?
. F - Involvement in existing commmnity programs
{(“nd session ocus on social | gewards & Motivation
with the support Social support
CSEP-CER) Ped ometer counts
Action plan {first-step planner or self-contract)for the next 4 weeks
& Weeks In person Review the previous goal Re]apse Planner
(30 min} Eosi_tivetl:ed-back {cgrrm-are ;0 baseline)
i , eview the progress done so far
(3 Fesslon Focus on Restating the values
with the progress and Involvement in existing community programs
CSEP-CEF) obsarved Pedometer counts
changes Action plan (focus on 1 goal) for the next 4 weeks
10 Weeks Phone call Review the previons goal Relapse planner
(20 min Positive feed-back {(compare to baseline)
th . F Assess barriers and motivation
c sesson 'Dcus on Involvement in existing commmnity programs
with the ENjoying Pedometer counts
CSEP-CEP} BaXercise Action plan (focus on 1 goal) for the next & weeks
16 Weeks In person Rev_ii_zw the progress done through th_e Pprogram Relapse planner
(45 min) gos{metlifed-ba?k {conﬁaredto bt:ls;e]}sn}lle} stablish Long:te al Take home sheet
) = eview the previous goal and es ae ong-term go.
(5™ session Focus on seeing What to do if they lose motivation? Tips to stay active
with the them as an Pedometer counts
X CISer Setup a long-term challenge
O3EP-CEP) Apply what they have learn with the take home sheet

CSEP-CER Canadian Society of Exercise Physiologists —ifkmdtExercise Physiologist.
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Cadence-based pedometer exercise prescription group

In addition to the standard ENCOURAGE interventithrg, 21 participants in the CBEP
group met with the Pedometer project research tEana 60 minute meeting at the
participant’s preferred location where it was pblesto walk for 30 consecutive minutes
on a flat surface (e.g., mall, arena, park, walkizgl, sidewalk near their home or at a
fithness gym on a treadmill). During the meeting frarticipant received 10 minutes of
instructions on how to walk at a speed that wasidened to be a minimum of moderate
intensity (40%-59% of HRR) and its importance fqutimal health benefit§2 The
participant was asked to wear a Garmin FR60 hatatmonitor that included accessories
such as a foot pod to measure cadence (steps/animytch to display the participant’s
heart rate and cadence (steps/min) and a chegt $tra> While receiving the
instructions, the participant was in a seated wsibr a minimum of five minutes. This
approach was utilized so we could measure.fRVe then use&quation 2, Equation 3,
and Equation 4(n.b.; found in the Heart Rate Monitor section oé tHocumentto
calculate the participant’s heart rate target toieae the walking cadence equivalent to
moderate intensity. Fd&quation 4,we used 50% of HRR as the target intensity because
it is the middle point of the target heart rate e@onsidered moderate (40%-59% of
HRR) %2 The log sheets used for the patient meetingdistesl in Appendix F. After
calculating the target heart rate, each participead then asked to perform a 6 Minute
Walking Test (6MWT). The goal of the 6MWT was tollwas quickly as possible for six
minutes in order to cover as much distance as lples$?articipants were able to stop for
a rest at any time if needéd. The 6MWT measures a person’s ability to perform

activities of daily living, such as walking, staiimbing, or shoppin§*. The 6MWT has
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previously been used to evaluate exercise capadthin clinical populations®™. The
6MWT has been found to have a moderate correlatiar0.49 (p=0.001) with V& ax
and an equation was developed to calculate¥Obased on the 6MWT results in
healthy adults that is shown Eguation 5*.

VOsmax (Ml/kg/min) = 70.161 + (0.023 X 6MWT [m]) — Equation 5
(0.276 X weight [kqg]) — (6.79 X sex, where male=0 o
female=1) — (0.193 X resting HR [beats per minute])

(0.191 X age [years])

During the 6MWT, we were able to identify each mapant’s walking cadence needed
to reach 50% of HRR (Cadengg using a pedometer. When their target heart rate a
moderate intensity was achieved, the research tgam; described in the subject
characteristics sectignrecorded their walking cadence and RPE based Borg Scale
from 1 to 10° The participant's walking cadence and RPE wagrta#gain at the
completion of the 6MWT. Our committee recommendeak twe collect accelerometer
data during the 6MWT to compare the Garmin FR60 suesd cadence and the
accelerometer measured cadence at the time Cagdenes achieved. This is important
because there is currently no literature compatiegtwo devices. However, we were
only able to get two participants to wear the amwgheter during the 6MWT because we
decided to evaluate the cadence measured betwedwadhdevices near the end of our
participant recruitment phase.

Once we had determined the participant’s Cadggoee asked the participant to walk
at that pace for five minutes so they could becdamiliar with the cadenced-based

prescription. At the end of the 5 minute walk, wsed the pedometer to compare the
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steps taken in 5 minutes at their perceived Cadgneelking pace to the prescribed
steps for 5 minutes determined by CadgpgeAt the end of the meeting, we provided
the participant with their individualized cadencesed prescription sheet to take home.
The cadenced-based prescription provided them aittadence prescription (i.e. the
number of steps they must take within a certain arhof time) to achieve moderate
intensity. We then translated their individualizedlking cadence to total number of
steps for a fix period of time (e.g., 3000 steps3th minutes). An example of the
cadence-based exercise prescription is availablppendix G. We also reminded the
participant to expect two follow-up phone callsfited out if the participant was using
the cadenced-based exercise prescription and tdoagkedback regarding the CBEP
intervention meeting. The two follow-up phone callsre done at 2 weeks and 6 weeks
from the CBEP intervention meeting date. An exangfl¢he CBEP follow-up phone
call script is available in Appendix H. Before laay the participant, we also provided
the participant with &iezopedometer if they used a different pedometer maddl a
copy of CPAG specific for their age group. The CP#®Gadults 18 - 64 years is listed
in Appendix A and the CPAG for older adults 65 yeand older is in Appendix B. All
21 participants who completed the 6MWT during thierivention meeting were able to

reach their target heart rate for moderate intgisitwalking.

Subject characteristics
The research staff collected the following pbgkimeasures: height, weight and
resting heart rate. All procedures were conduciethe research assistant and followed

the Advanced Fitness Assessment and Exercise Presoripprocedures for
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measurement of height, weight, and resting heteftaThe research assistants have the
skills, knowledge and experience with measuring described physical measures

during completion of their Kinesiology degree.

Primary outcome measure

A change in the total number of weekly minutes ofRA performed in 10 minute
bouts or longer (MVPAymir) measured at T2 and T3, as compared to T1, was the
primary outcome variable in this study. This was @umary outcome measure because
the CPAG recommends accumulating 150 weekly MVPAutas in 10 minute bouts or
longer for aerobic exercise. These recommendatemes based on evidence from
systematic reviews to provide support that the CRAG help achieve optimal health
benefits** % Actigraph multi-directional accelerometers were used to meashe
primary outcome variable because they are accarateeliable’® ! for measuring the
amount, intensity, and duration of physical acywihat each individual completes in
their free-living environment®. An example of the output that the accelerometers
provide can be found in Appendix I. A valid acceleeter file was defined as the
participant having worn the accelerometer for atste3 days™®. A valid day of
accelerometer data was defined as 8 or more hdurear time. Non-wear time was
defined as at least 60 consecutive minutes of zevnts between 0 and 186¢". Wear
time was defined by subtracting non-wear time fradnhours® %”. The accelerometer
recorded counts in 30 second intervals. The tinemtspt a given intensity is based off
cut-off points that are used to relate the actidtying the 30 second intervals to a

specific intensity® % The specific cut-points used to distinguish seéasn light,



44

moderate, and vigorous intensity activities weré

1) Sedentary intensity cut-points: 0 — 50 counts

2) Light intensity cut-points: 50.5 -767.5 counts

3) Moderate intensity cut-points: 768 — 1981 counts

4) Vigorous intensity cut-points: 1981.5 — 999999 dsun
The MVPAomin data was then used to classify the participaritaasg met or not met
the aerobic exercise component of the CPAG (MYP&ag). In addition, we evaluated
the number of total physical activity and MVPA bsuper day participants were

performing for 10 minutes or longer (e.g. TotafRis10min MVPAsouts10mi-

Additional outcome measures
A change in the total daily physical activity BWl-minutes per week and step counts

accumulated at different intensities were measwsdg Actigraph multi-directional
accelerometers at TO, T1, T2 and T3. Total dailysptal activity and MET-minutes per
week was measured in 10 minute bouts or longera{P8¢omin, MET-MiNrotaizomin and
in sporadic bouts (TotalRfos MET-minreaispo), Which was defined as activities that
were accumulated in 30 second bouts or longer. &lmgcomes included all the
physical activity the participant accumulated dtedent intensities (light, moderate, and
vigorous) throughout the day. Total MET-minutes perek were manually calculated
by: MET level x minutes of activity x days per wedkach category of activity was
assigned a given MET level (Vigorous = 8 METs; Made = 4 METSs; Light = 3.3
METs). MVPA was also measured in sporadic bouts B¥Yo).

The specific accelerometers that were utilizedhis study could also measure steps

(e.g., Stepsvra, Stepsota), Which allowed us to determine the total stegmadicipant
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performs at specific intensities each day. Stramgetations (r=0.85, p<0.01 & r=0.87,
p<0.01) have been shown between accelerometeregiuheter determined step counts
% Therefore, we analyzed total steps per day (Sigpss well as total steps per day
accumulated at moderate-to-vigorous intensity (@) as secondary outcomes. The
Stepsotas OUtCcOMe was calculated as the sum of all the skepparticipant performed at
light, moderate, and vigorous intensity throughihgt day. The Stepsa data was then
used to classify the participant as having reaadredot reached 10,000 steps per day
(Stepsooog- The Actigraph accelerometer has shown high imselument reliability for
total activity counts, steps and time spent doiedestary, light, vigorous, and MVPA
intensity activities’®. Specifically, the measurement for the amouniro&tspent doing
activity at MVPA intensity showed an intraclassretation coefficient, coefficient of
variation, and absolute percent error was 0.99, (8.0-12.5), and 4.9 (0.0-16.2),

respectively”.

Surveys

RFIT self-reported physical activity

The RFIT generated a report that provides in&drom on chronic disease factors that
may affect the participant’'s health based on thdigy@ant's responses to specific
guestions about certain risk behaviours. Specificthe Pedometer project focused on
the change in self-report physical activity (RklFa) based on their answers in the
physical activity section of the RFIT measured @f T1, T2 and T3. The self-reported
physical activity data was then used to classig/ ghrticipant as having met or not met
the aerobic component of the CPAG (RkdErac). The physical activity questions

asked to gather the self-report physical activag be found within Appendix D.
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Short form-12 health survey (SF-12)

The Short Form — 12 Health Survey (SF-12) i2atém summary of physical and
mental health components that was used to assesbidinge in the participant’s quality
of life at TO, T1, T2 and T3. The SF-12 is a shoett version of the 36-item short
health survey (SF-36) and has been shown to béableeand valid tool at assessing
quality of life 1% 1% Participants were given a score ranging from 0%0across
physical and mental functioning scales of healtra@cordance with the standardized
SF-12 scoring system (http://www.sf-36.0rg/demosl8#2.html). A lower score
indicates a poorer health score while a highergrscore indicates a more favourable

health score.

Statistical analysis

The primary outcome variable of changes in MVY&#f was analyzed using a two-
way ANOVA where time (TO, T1, T2, and T3) is a ramd measure and the
experimental groups (SC and CBEP) are considereeé teetween group comparison. If
differences were identified by the ANOVA, a Newmidruls post hoc analysis was
utilized to identify differences between specifieans. A two-way ANOVA analysis
was conducted in the same manner on other additiaréables (e.g. TotalPmin,
TotalPAspos ~ MET-Minrotaiiomin -~ MET-MiNrotaispos  MVPAgpe, — TotalPAgoutsiomin
MVPABoutsiomin  Stepsvea, Step$otas, RFITuvpa, SF-12 physical and mental
functioning) as well. Significance was acceptedpg0.05. We planned to test for
normalcy for these variables; however, we are unawd a non-parametric method

similar to the two-way ANOVA. Therefore, we assum#te data was normally
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distributed in order to perform the two-way ANOVA.

Some data (e.g. Gender, Season, Question$;183and 9 in the intervention meeting
follow-ups, MVPAxecrac Stepsoooa RFITae-cpag) Was assessed using a 2x2 Chi-
Square test and expressed in frequencies (peresotagyoup). Baseline characteristics
and absolute (e.g. change from T1 to T2, changa & to T3, change from T2 to T3)
and relative changes (e.g. percent change frono TR} percent change from T1 to T3,
percent change from T2 to T3) were tested for ntaynasing the Shapiro-Wilk test
(normal distribution, p 0.05). An independent t-test was used to compidierehces
for baseline characteristics as well as absolut r@hative changes in each of the
outcome variables between SC and CBEP if the data wmormally distributed.
Normally distributed data were expressed as meastardard error. Non-parametric
data was analyzed using the Mann-Whitney U-testexmaessed as median (2® 75"
percentile). We used a paired t-test to comparferdifices for the prescribed steps and
actual steps taken at Cadepgefor a 5 minute walk during the CBEP intervention
meeting. Furthermore, we conducted the same asalgscompare the differences in
self-reported physical activity in Question 6 frahe intervention meeting follow-ups
(Appendix H) completed at 2 and 6 weeks. A PeafSomelation was used to analyze
the relationship between self-reported physicavagt(RFITuvpa and Question 6 from
the intervention meeting follow-up seen in Appendix We excluded participants from
our analysis if they dropped out of the ENCOURAGHdy after T1 or if they were
missing two or more data points for any of the afales. For participants who were
missing one data point (e.g. missed a researctowallp appointment, invalid

accelerometer days, incomplete survey and/or RRVE),carried their last data point
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forward to fill the missing data point to completee data set for all participants
included in our analysis. The study population foe analysis consisted of 16

participants in SC and 19 participants in CBEP.
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Chapter 3: Results

Baseline characteristics

Baseline characteristics were collected for aldgtparticipants (SC, n=16; CBEP,
n=19) during their initial meeting with the CSEP®EBnd research assistants from two
primary clinics in Winnipeg, MB and can be viewed ilfable 2. Participant
demographics, including age, gender, height, weightt BMI did not differ between

SC and CBEP.

Table 2. Comparison of baseline characteristics beten the participants in the
Standard Care group (SC) and Cadenced-Based ExereisPrescription group
(CBEP).

SC CBEP p-value
Demographics
Age (years) 54 (49 to 59) 50 (42 to 58) N.S.
Gender (% female per group) 11 (69%) 13 (68%) S.N.
Height (cm) 166 + 2 168 £ 2 N.S.
Weight (kg) 99 (89 to 109) 107 (96 to 118) N.S.
BMI (kg/nt) 36+1 39+1 N.S.

Continuous variables expressed as mean + standand(e.g., height, BMI) or median ($50 75"
percentile; e.g., age, weight). Categorical vadal#xpressed in frequencies (percentage of gréap).
Standard Care group n=16BEP, Cadenced-Based Exercise Prescription group nBMI, body
mass index.

The number of participants that began the ENCAGR study in each month is
shown in Table 3. Furthermore, we divided the expental groups into seasons. The
seasonal group the participants were placed indegesrmined by their starting month.
Participants were placed in the Spring/Summer gibtheey began the ENCOURAGE

study in March to August; and the Fall/Winter grofighey began in September to
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February. The range of months used for each selagoma#p was utilized because it

defined the season that the participants wouldpeading a majority of the Pedometer

project in. During our Chi-Square test analysis, falend no differences between SC

and CBEP for the number of participants that wasgified into each seasonal group.

Table 3. The month when the Standard Care group (SCand Cadenced-Based
Exercise Prescription group (CBEP) started the ENCQ@RAGE study at baseline

(TO).
SC CBEP
Month

January 5 (31%) 0 (0%)
February 0 (0%) 1 (5%)
March 1 (6%) 3 (16%)
April 1 (6%) 6 (32%)
May 3 (19%) 4 (21%)
June 2 (13%) 0 (0%)
July 1 (6%) 2 (11%)
August 2 (13%) 0 (0%)
September 0 (0%) 1 (5%)
October 1 (6%) 1 (5%)
November 0 (0%) 1 (5%)
December 0 (0%) 0 (0%)

Season
Spring/Summer (March to August) 10 (62%) 19%5
Fall/Winter (September to February) 6 (38% 4 (21%)

Categorical variables expressed in frequenciexémeage of group)SC Standard Care group n=16;
CBEP, Cadenced-Based Exercise Prescription group nEd,%aseline time point.

Intervention meeting and follow-up data

During the intervention meeting that was schediea weeks after T1, we collected

data for baseline measures of the 19 CBEP partitspaefore performing the 6MWT
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(Table 4). In addition, we recorded the informatioom the 6MWT and the 5 minute
walk that was completed in order to compare thegiieed steps for a 5 minute walk to
the actual steps taken during the 5 minute wallCatlencg.,s We found that the
average prescribed cadence for 50% HRR was 126te@ per minute. Furthermore,
the CBEP participants reported a Borg Scale rading £ 0.4 when they reached 50%
HRR. The average 6MWT distance was 554 = 14 mdoe<BEP. We calculated
VOamax (Ml/kg/min) usingEquation 5°* and found a V@yax of 24 + 1 ml/kg/min. When
we looked at the 5 minute walk results, we fourel difference between the prescribed
steps (632 + 9) and actual steps (616 + 13) takenthe 5 minutes was 17 + 9 steps.
Furthermore, we performed a paired t-test to comgédferences in the prescribed steps
at Cadencggyq for a 5 minute walk and the actual steps take@Gaatencgqq during a 5
minute walk. The results showed no significantetéhce between the prescribed steps
and actual steps taken for a 5 minute walk at Caglgnduring the CBEP intervention

meeting.
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Table 4. Cadenced-Based Exercise Prescription groWfCBEP) results during the

intervention meeting.

CBEP
Baseline Measures
Do you think you are reaching moderate intensity
when you currently exercis€® Yes per group) 13 (68%)
HRmax (beats/min) 173+ 2
HRees (beats/min) 80 + 3
HRR (beats/min) 93+3
6MWT
Target HR at 50% HRR (beats/min) 127 +£2
Cadencg. (steps/min) 126 + 2
Borg Scale Rating at Cadenge 4+0.4
6MWT Final HR (beats/min) 138+ 3
6MWT Final Cadence (steps/min) 125+ 2
6MWT Final Borg Scale Rating 6+£04
6MWT Distance (m) 554 + 14
VOamax (MI/kg/min) 241
5 Minute Walk
Prescribed Cadengg (steps/min) 126 + 2
Prescribed steps at Cadepgdor a 5 minute walk (steps) 632+ 9
Actual steps at Cadengg during a 5 minute walk (steps) 616 £ 13

Difference between prescribed steps and actep$ sluring 179
a 5 minute walk (steps)

Continuous variables expressed as mean + standaod. €ategorical variables expressed in
frequencies (percentage of grou@BEP, Cadenced-Based Exercise Prescription group nHRS,
maximum heart ratelHHR.g, resting heart ratelRR heart rate reservéiadencg,s cadence when
target HR at 50% of HRR is achieve®MWT, 6 minute walking testyO,ya, maximum oxygen
consumption.

We performed a sub-analysis on two participémas wore their accelerometer during
the 6MWT and observed that the cadence measuredhdyGarmin FR60 and
accelerometer at 50% HRR was achieved was similablé 5). Participant #1 had a

cadence of 120 steps per minute and 121 stepsipatarat 50% HRR measured using
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the Garmin FR60 and accelerometer, respectivelggthEBumore, Participant #2 achieved
a cadence of 130 steps per minute using the GafRBD and 132 steps per minute
using the accelerometer when 50% HRR was reachierefore, it appears that the
accelerometer cut-points used to identify Sigps was appropriate to use with our

study population.

Table 5. Cadence measured by the Garmin FR60 deviead the accelerometer at
the time target heart rate (HR) at 50% of heart rae reserve (HRR) is achieved that
was completed with two participants.

Garmin FR60 Accelerometer

CBEP
Cadencgy. (steps/min)
Participant #1 120 121
Participant #2 130 132

Values expressed as steps/n@BEP, Cadenced-Based Exercise Prescription group BHER, heart
rate reserveCadencgog cadence when target HR at 50% of HRR is achieved.

After the intervention meeting, the CBEP papi#its completed two follow-up phone
calls at 2 and 6 weeks. The phone calls considtedestions described in Appendix H
and Table 6. The answers were then grouped togethiircommon themes in Table 6.
Ninety-five percent of the CBEP group reported thiaey continued using the
pedometer 2 and 6 weeks after the intervention. @amgcipant did not use a pedometer
because they did not find it useful. For the pedpé did use the pedometer, 37% and
32% of the CBEP participants used the pedometegrwhile walking for exercise at 2
weeks and 6 week follow-up, respectively. At botbllow-ups, the remaining

participants reported wearing the pedometer all @agryday. In addition, all of the
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CBEP patrticipants that used the pedometer reptinggcthey liked the new method for
tracking exercise intensity using the pedometernnvéigked at 2 week follow-up. The
one participant who did not use the pedometer thotigey would like the new method
for tracking exercise intensity if they used thel@meter. However, only 74% of the
CBEP participants reported liking this method wiasked at 6 week follow-up. It was
also notable that 63% and 79% of the CBEP partitgdid not report any challenges
of using the pedometer for exercise at 2 week awedk follow-up, respectively. Fifty-
three percent and sixty-eight percent of the CBRRi@pants felt motivated to do more
physical activity because of the cadenced-basestppéion when asked at 2 weeks and
6 weeks, respectively. The CBEP participants repbspending 287 + 135 minutes per
week and 286 + 139 minutes per week walking at 2kwand 6 week follow-up,
respectively. Moreover, 37% of the CBEP particigapteferred trying to reach the
prescribed steps per minute to reach moderatesityegoal rather than trying to reach
10,000 steps per day at both follow-ups. It was alstable that 74% and 100% of the
CBEP participants reported being motivated by titervention (i.e. meeting itself) to
participate in more physical activity at 2 week ahdveek follow-up, respectively.
Furthermore, 95% and 100% of the CBEP participeesrted the intervention meeting
helpful at 2 week and 6 week follow-up, respeciivdlhe one person at 2 week follow-
up that did not find the meeting helpful said itsA@ecause they did not understand the
concept of the intervention meeting.

We conducted a Chi-Square Test to compare thdauof participants that answered
“yes” or “no” for Questions 1, 3, 5, 8, and 9 iret€BEP intervention meeting follow-

ups. If the participant answered “not sure” thenamesidered that as a “no” answer.
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This would allow us to perform the 2x2 Chi-Squaresfl analyses. There was no
difference at 2 (95%) and 6 (95%) week follow-up tlee number of participants using
a pedometer after meeting with the researcheraddiition, no difference was found for
the number of participants liking the new methodtraicking exercise intensity at 2
(100%) and 6 (74%) week follow-up. When we analygreestions 5 and 8 regarding
motivation, there was no difference between the bemof participants that reported
being motivated to participate in more physicalivatgt because of CBEP and the
intervention (i.e. meeting itself) at 2 (CBEP, 53#tervention, 74%) and 6 (CBEP,
68%; intervention, 100%) weeks after the CBEP imrtion meeting. Moreover, no
difference was found in the number of participahtst found the intervention meeting
helpful at 2 (95%) and 6 (100%) week follow-up. thermore, we performed a paired t-
test to compare differences in weekly minutes tfreported physical activity at 2 and
6 week follow-up. The results showed no significdifference between the weekly
minutes of self-reported physical activity 2 andvéeks after the CBEP intervention

meeting.
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Table 6. Results from the CBEP participants’ intenention meeting follow-ups

completed at 2 and 6 weeks.

2 Weeks 6 Weeks
Follow-up Data
Q1: Have you been using the pedometer since your
meeting with the researchers?
Yes 18 (95%) 18 (95%)
No 1 (5%) 1 (5%)
Don't find it useful 1 (5%) 1 (5%)
Q2: When are you wearing the pedometer?
All day (including exercise period) 11 (58%) 12 (63%)
Exercise period only 7 (37%) 6 (32%)
Not applicable (i.e. did not use meter) 1 (5%) 1 (5%)
Q3: Do you like this new method of tracking eise
intensity?
Yes 19 (100%) 14 (74%)
No 0 (0%) 2 (11%)
Not sure 0 (0%) 3 (16%)
Q4: What are the main challenges to using the
pedometer for exercise alone?
Not enough time 2 (11%) 2 (11%)
Don't find it useful 2 (11%) 0 (0%)
Too hard to keep track of 2 (11%) (5%)
Doctor said not to increase intgnsit 1 (5%) 0 (0%)
Other (Did not specify) 0 (0%) 1 (p%
None 12 (63%) 15 (79%)
Q5: Is the steps per minute prescription moitigayou
to do more physical activity?
Yes 10 (53%) 13 (68%)
No 6 (32%) 5 (26%)
Not sure 3 (16%) 1 (5%)
Q6: How many minutes of walking have you been
doing in one week on average? (self-reglr 287 £ 135 286 + 139
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Q7: Which goal do you prefer?

Trying to reach 10,000 steps per day 5 (26%) 6 (32%)
Trying to reach the prescribed s{ggsminute

to reach moderate intensity 7 (37%) 7 (37%)
Both 6 (32%) 6 (32%)
Neither 1 (5%) 0 (0%)

Q8: Did the intervention in general motivate youwlo
more physical activity?

Yes 14 (74%) 19 (100%)
No 3 (16%) 0 (0%)
Not sure 2 (11%) 0 (0%)
Q9: Overall, did you find the intervention meefi
helpful?

Yes 18 (95%) 19 (100%)
Motivational 9 (47%) 77%)
Provides structures and goals 3 (16%) 4 (21%)
Determines baseline activityels 1 (5%) 1 (5%)
Informative 5 (26%) 6 {82
Encouraged by the researchers 0 (0%) 1 (5%)

No 1 (5%) 0 (0%)
Did not understand b 0 (0%)

Continuous variables expressed as mean + standaod. e€ategorical variables expressed in
frequencies (percentage of groupBEP, Cadenced-Based Exercise Prescription group nsTZBEP
n=17 for that question because the question wasddfler the first two CBEP participants completed
2 week and 6 week follow-up.

Accelerometer physical activity

Physical activity was assessed by accelerometedsthe different parameters are
displayed in Table 7 and Table 8. Physical actiwgs analyzed in 10 minute bouts or
longer (e.g. TotalPfymin, MVPA10min and MET-miRetaiomin @nd also in sporadic bouts
of activity (e.g. TotalPApos MVPAg,or and MET-MiRoaispo). Steps were also analyzed
in sporadic bouts (e.g. Stepsa and Stepgia). Valid accelerometer data was collected

in 15 participants in SC and 17 participants in ®B& the four time points (TO, T1, T2,
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T3).

When accelerometer data was analyzed in 10 mimotts (TotalPAyminn MVPA10min,
MET-mintotanomin Table 7), there were no differences at TO betw8€nand CBEP.
Time had no effect on SC and CBEP for Totalizf, MVPAiomin, and MET-
MinToaiiomin There were no differences observed for any intensf activity (i.e.
TotalPAomin and MVPAmin) between SC and CBEP at any time. Furthermore, no
differences between SC and CBEP were found for Mtfiromiomin @t any time.
Likewise, there were no significant absolute changeT1 to T2, T1 to T3, and T2 to
T3 between SC and CBEP for any accelerometer dafyzed in 10 minute bouts
(TotalPAwomine MVPA10minn MET-minyotanomin Appendix J). When participants were
categorized for meeting the aerobic exercise compoonf the CPAG based on their
MVPA10min (€.9. MVPAecpac) there was no difference at TO between SC (0%) and
CBEP (0%). No differences were observed betweea@CCBEP for MVPAg cpac at
any time. Furthermore, we analyzed the number @il fohysical activity and MVPA
bouts per day that participants were performing @ minutes or longer (e.g.
TotalPAsoutsiomin© MVPABoutsiomiy.  Our  results showed no differences for
TotalPAgoutsiominand MVPAsousiominat TO between SC and CBEP. There was no time
effect for TotalPAoutsiomnand MVP AsoutsiominMoreover, no differences were observed
for TotalPAsoutsiominand MVP Asousiominbetween SC and CBEP at any time point.

When accelerometer physical activity was assklsased on sporadic bouts of activity
lasting 30 seconds or longer (Totalpdy MVPAg; Table 8), there were no
differences at TO between SC and CBEP. Time hackffect for TotalPAp., and

MVPAspo: For TotalPApo and MVPA., no differences were observed between SC
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and CBEP at any time. There were no differencedbsolute changes at T1 to T2, T1 to
T3, and T2 to T3 for TotalPdos MVPAspos and MET-miRotaispor between SC and
CBEP (Appendix K). Likewise, the relative changes TotalPAspor and MVP Ao
between SC and CBEP were not significant at T120T0 to T3, and T2 to T3. At TO,
MET-mintotaispordid not differ between SC and CBEP. However, annediect of time
for MET-minroaispor Was found, where TO, T1 > T2, T3 (p<0.05). Howevkere was
no difference between SC and CBEP for MET-miser No differences were
observed for MET-mifhaispor between SC and CBEP for relative changes at Tl2to

T1lto T3, and T2 to T3.
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Table 7. Comparison of physical activity measuredni 10 minute bouts between the
Standard Care group (SC) and Cadenced-Based ExereisPrescription group
(CBEP) at baseline (T0), 8 weeks (T1), 16 weeks (T2and 24 weeks (T3) as
measured using an accelerometer.

T0 T1 T2 T3

10 Minute Bouts
TotalPA10min (Mins/week)

SC 48 + 16 90 £ 41 71+£30 41 + 10

CBEP 37+10 44 + 15 48 + 11 47 + 14
MVPA 10min (Mins/week)

SC 21+£12 30+ 26 36 =28 16+9

CBEP 22+8 25+ 15 30+ 11 28+ 12
MET-min totaiiomin (MET-min/week)

SC 176 = 64 295 + 158 293 + 192 109 + 27

CBEP 140 £ 40 181 + 66 148 + 30 146 £ 43
MVPA ag-crac

SC 0 (0%) 1 (7%) 1 (7%) 0 (0%)

CBEP 0 (0%) 1 (6%) 1 (6%) 1 (6%)
TotalPAgoutsiomin (bouts/day)

SC 05+0.2 05%£0.2 05%0.1 04x0.1

CBEP 04+0.1 04+0.1 04+0.1 04+0.1
MVPA Bouts10min (bOUtS/day)

SC 0.2+0.1 0.1+0.1 0.1%+0.1 0.1+0.1

CBEP 0.2+0.1 0.2+0.1 0.2%£0.1 0.2+0.1

Values are means + standard error or mediali (255" percentile). Categorical variables expressed
in frequencies (Percentage of grou®f; Standard Care group n=16BEP, Cadenced-Based Exercise
Prescription group n=17.0, baseline time poinff1, 8 week time pointT2, 16 week time pointT3,

24 week time pointMVPA moderate to vigorous physical activitJET, metabolic equivalent;
MVPAxe.cpac Met the aerobic exercise recommendations in #readian Physical Activity Guidelines
based on MVP Ay TotalPAsusiomin NUMber of bouts of total physical activity perfad for 10
minutes or longer per dayVPAsusiomin NUMber of bouts of moderate to vigorous physidivity
performed for 10 minutes or longer per day.
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Table 8. Comparison of sporadic physical activity btween the Standard Care
group (SC) and Cadenced-Based Exercise Prescriptiagroup (CBEP) at baseline
(TO), 8 weeks (T1), 16 weeks (T2), and 24 weeks T8 measured using an

accelerometer.

T2 T3
Sporadic Bouts
TotalPAspor(mins/week)
SC 1186+ 150 1342 +118 1128+ 144 1206& 1
CBEP 1226 £ 94 1230 £ 105 1189 + 104 1200%
Relative Change
T2-T1/T1
SC -15+ 7% -
CBEP -0.2 + 6% -
T3-T1/T1
SC - -4 (-1624%)
CBEP - -8 (-8014%)
T3-T2/T2
SC - 0 (-111t1%)
CBEP - 0 (-i813%)
MVPAspor(mins/week)
SC 95+ 31 99+ 20
CBEP 134 £ 18 129+ 19
Relative Change
T2-T1/T1
SC -41 (-85 to 3%) -
CBEP -11 (-57 to%p -
T3-T1/T1
SC - -19 (+4911%)
CBEP - -17 %55 21%)
T3-T2/T2
SC - 4 (-3548%)
CBEP - -562 16%)
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MET-minyetaispo (MET-min/week)

SC 3528 + 488 3530 + 362 2894 + 492 3026k 4
CBEP 3998 £+ 287 4260 + 413 3159 + 284 32BIZ
Relative Change
T2-T1/T1
SC - - -32 (-49 to -1p% -
CBEP : : -27 (-55 to 1% .
T3-T1/T1
SC - - - -24 (&02%)
CBEP - - - -34 8-t -20%)
T3-T2/T2
SC - - - 0 (-3838%)
CBEP - - - 0 (-8D30%)

Values are means =+ standard error or medialf {8575" percentile).SC, Standard Care group n=15;
CBEP, Cadenced-Based Exercise Prescription group n¥Q7baseline time pointT1, 8 week time
point; T2, 16 week time poinfl3, 24 week time poinfT2-T1/T1 Percent change from 8 to 16 week time
point; T3-T1/T1 Percent change from 8 to 24 week time pdii3:T2/T2 Percent change from 16 to 24
week time pointMVPA moderate to vigorous physical activityET, metabolic equivalent. Time effect
for MET-mineaispe Where TO, T1 > T2, T3 (p<0.05).

When we analyzed the accelerometer data forsitgpFigure 4), there was no
difference at TO between SC (5751 £+ 711 steps)@GBHEP (6439 + 572 steps). Time
had no effect for Stepsa. No difference was found between SC (TO, 5751 * stéps;
T1, 6417 + 627 steps; T2, 5515 + 943 steps; T32377140 steps) and CBEP (TO, 6439
+ 572 steps; T1, 6379 + 709 steps; T2, 5370 + 5Pss T3, 6102 + 702 steps) for
Stepsotar @t any time (Figure 4A). There was no significdifference between SC and
CBEP for absolute changes in Stgpsat T1 to T2, T1 to T3, and T2 to T3 (Appendix
L). Moreover, the relative changes in Stgpsat T1 to T2, T1 to T3, and T2 to T3 were

not different between SC and CBEP (Figure 4B, 40), 4
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When participants were categorized for reaclio@00 steps per day based on their
Stepsoal (€.9. Step®.o09, there was no difference at TO between SC (7%d) @GBEP
(6%), as seen in Figure 4E. No differences weremnesl between SC and CBEP for

Stepso oooat any time.
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Figure 4. We had the Standard Care group (SC) and CadencssbBExercise
Prescription group (CBEP) wear accelerometers favegk and measured the total
number of steps they took per day. Values are nteatandard error (Panel A) or
median (28 to 78" percentile; Panel B to D). Categorical variable@ressed in
frequencies (percentage of group; Panel &}. Standard Care group n = 16BEP,
Cadenced-Based Exercise Prescription group n =A.7Stepsqa at TO, T1, T2, and
T3. B. Percent change in Stepgat T1 and T2. C. Percent change in Sigpsit T1
and T3. D. Percent change in Stgpsat T2 and T3. E. Stepsocat TO, T1, T2, and
T3. TO, baseline time pointT1, 8 week time pointT2, 16 week time pointT3, 24
week time point;T2-T1/T1 Percent change from 8 to 16 week time polr&T1/T1
Percent change from 8 to 24 week time poli®;T2/T2 Percent change from 16 to 24
week time pointStepso ooo reached 10,000 total steps per day.
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When we analyzed Stepsa (Figure 5), there was no difference at TO betw8én
(1742 + 315 steps) and CBEP (2019 = 283 steps)e Tiad no effect for Stepgea.
Likewise, there was no group effects observed ftep&vea (Figure 5A). No
differences were observed for absolute changesdeeiv8C and CBEP for Stepsa at
T1lto T2, T1to T3, and T2 to T3 (Appendix M). Likise, there were no differences
between SC and CBEP for Stgps. when comparing the relative changes from T1

(Figure 5B, 5C, 5D).
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Figure 5: We compared the number of moderate-to-vigorous (KV&teps taken per
day by the Standard Care group (SC) and CadencsedB&xercise Prescription
(CBEP) that was measured using accelerometers.e¥adwe mean = standard error
(Panel A) or median (Z5to 75" percentile; Panel B to DSG, Standard Care group n =
15; CBEP, Cadenced-Based Exercise Prescription group n.=A7Stepgvpa at TO,
T1, T2, and T3. B. Percent change in Sigps at T1 and T2. C. Percent change in
Stepsivea at T1 and T3. D. Percent change in Sigps at T2 and T3. MVPA,
moderate to vigorous physical activifif), baseline time poinfl1, 8 week time point;
T2, 16 week time poinfl 3, 24 week time poinf[2-T1/T1 Percent change from 8 to 16
week time point;T3-T1/T1 Percent change from 8 to 24 week time poli&:T2/T2
Percent change from 16 to 24 week time point.
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RFIT self-reported physical activity

Participant self-reported physical activity waaptred using the RFIT (e.g.,
RFITuvea; Table 9). There were 10 participants in SC angdrdicipants in CBEP that
completed the RFIT at all four time points. For Rinea, there was no statistical
difference at TO between SC (322 £ 200 minutesvpeek) and CBEP (668 + 266
minutes per week). Time had no effect on Rk#Ha in SC and CBEP. There were no

differences between SC and CBEP for Rl at the four time points. Furthermore,
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there were no differences in absolute changes abTR, T1 to T3, and T2 to T3 for
RFITwpea between SC and CBEP (Appendix N). There was aifgignt correlation
between the self-reported physical activity in Rgda and Question 6 of the
intervention meeting follow-up (r=0.73; p=0.004géie 6; Appendix H).

When participants were categorized for meetigaerobic exercise component of the
CPAG based on their self-reported physical actifgtyg., RFITe-.cpag), there was no
difference at TO between SC (40%) and CBEP (46%).dNferences were observed
between SC and CBEP for RRHcpac at any time. Although not statistically
significant based on the Chi-Square test, it shdudd indicated that at T3 more
participants were meeting the aerobic exercisemavendations of the CPAG based on

RFITwvpa in CBEP (n=10), as compared to SC (n=5).
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Table 9. Comparison of self-reported physical actity between the Standard Care

group (SC) and Cadenced-Based Exercise Prescriptiogroup (CBEP) using the

Risk Factor Identification Tool (RFIT) at baseline (TO), 8 weeks (T1), 16 weeks
(T2), and 24 weeks (T3).

TO T1 T2 T3
RFIT mvea (mins/week)
SC 322 + 200 576 + 234 466 + 167 312 + 163
CBEP 668 + 266 543 + 225 589 + 248 639 + 277
RFIT Ae-cpac
SC 4(40%)  8(80%) 7 (70%) 5 (50%)
CBEP 6(46%)  7(54%) 7 (54%) 10 (77%)

Continuous variables expressed as mean * standaod e median (28 to 75" percentile).
Categorical variables expressed in frequenciexémage of group)SG Standard Care group n=10;
CBEP, Cadenced-Based Exercise Prescription group n¥MPA moderate to vigorous physical
activity; RFITae.cpag Met the aerobic exercise recommendation in thea@ian Physical Activity
Guidelines;T0, baseline time poinff1, 8 week time pointT2, 16 week time point] 3, 24 week time
point.

Figure 6. Correlation between self-reported physidaactivity from RFIT moderate-
to-vigorous physical activity at 8 weeks (T1) and westion #6 from follow-up 2
weeks after the intervention meeting.Association between RHRipa at T1 and
Question #6 at 2 week intervention meeting follgevso= 13 XY data points. There was
a significant correlation between REiMpa and Question #6 from the intervention
follow-up (r=0.73; p=0.004)MVPA, moderate to vigorous physical activity.
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SF-12 health survey

The SF-12 health survey was utilized to deteemihether there were differences
over time between the groups for their physical em@thtal health components of quality
of life over time (Table 10). There were 16 pagats in SC and 19 participants in
CBEP that completed the SF-12 health survey afoall time points. SF-12 Physical
functioning was not different at TO between SC £38%) and CBEP (42 = 2%). A
main effect of time was found for SF-12 physicahdtioning, where TO < T1, T3
(p<0.05). There were no differences between SC @BEP for SF-12 physical
functioning at any time point. In addition, therer& no differences in absolute changes
at T1 to T2 and T1 to T3 for SF-12 physical funcing between SC and CBEP
(Appendix O). There was a trend (p=0.06), howet@nards a difference in absolute
change at T2 to T3 for SF-12 physical functionirggween SC and CBEP (Appendix
O). When relative change was analyzed for SF-1&iphi/functioning, no differences
were found for relative changes at T1 to T2 anddl' I3 for SF-12 physical functioning
between SC and CBEP. There was a trend (p=0.09kfative change at T2 to T3 for
SF-12 physical functioning between SC and CBEP.

When we analyzed SF-12 mental functioning, SFHyiéhtal functioning was not
different at TO between SC (46 + 3%) and CBEP (8P4). Time had no effect on SF-
12 mental functioning. There were no differences3b-12 mental functioning between
groups over time. Furthermore, there were no absalianges that were significant for
SF-12 mental functioning between SC and CBEP atoTl2, T1 to T3, and T2 to T3
(Appendix O). Likewise, no differences were found ffelative changes at T1to T2, T1

to T3 and T2 to T3 for SF-12 mental functioningvbeen SC and CBEP.
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Table 10. Comparison of self-reported quality of ke between the Standard Care
group (SC) and Cadenced-Based Exercise Prescriptiogroup (CBEP) using the
Short-form 12 quality of life questionnaire (SF-12)at baseline (T0), 8 weeks (T1),
16 weeks (T2), and 24 weeks (T3).

TO T1 T2 T3
SF-12 Survey Data
Physical functioning
SC 38+3% 44+3% 43+3% 40 £+ 3%
CBEP 42+2% 44+2% 43+3% 45 + 3%
Relative Change
T2-T1/T1
SC - - -0.4 + 4% -
CBEP - - -2 + 5% -
T3-T1/T1
SC - - - -7 +4%
CBEP - - - 2+4%
T3-T2/T2
SC - - - -10 (@44%)
CBEP : . : 5 (@ 17%)
Mental functioning
SC 46+£3% 45+3% 48+ 3% 50 £ 3%
CBEP 47 £ 3% 49+2% 52+3% 50 + 3%
Relative Change
T2-T1/T1
SC - - 2 (-12 to 16%) -
CBEP - - 6 (-10 to 22%) -
T3-T1/T1
SC - - - 8 (-1228%)
CBEP - - - 3 (-8D26%)
T3-T2/T2
SC - - - 4 (-81t6%)
CBEP : . : 3 (5 11%)
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Values are mean + standard error or mediafl (855" percentile).SG Standard Cargroup n=16;
CBEP, Cadenced-Based Exercise Prescription n=8B:12 Short-form 12 Questionnairef0,
baseline time poinff1, 8 week time pointT2, 16 week time poinfT3, 24 week time poinf[2-T1/T]
Percent change from 8 to 16 week time poir&;T1/T1 Percent change from 8 to 24 week time
point; T3-T2/T2 Percent change from 16 to 24 week time point.eTaffect for physical functioning
where TO < T1, T3 (p<0.05).

Analysis of MVPA steps per day in different populaton sub-groups

We conducted a sub-analysis of Steps by pooling together SC (n=15) and CBEP
(n=17) accelerometer data and broke them downdifterent categories based on the
median and classification for the variables in tthogiseline characteristics (Table 11 to
Table 15). Therefore, we pooled the data for 3Zigpants to complete the sub-
analyses for Stepspa in the different population sub-groups. The categowere
gender (Table 11), age (median = 52 years; Tablewligght (median = 103 kg; Table
13), body mass index (BMI; median = 36 k§/nTable 14), and the season they
participated in the study (Figure 7).

The gender category (Table 11) was based omdhéipant classification of being
female or male. We had 22 females and 10 malaghifosub-analysis. At TO, Stepsa
for femaleswvas 2199 + 255 steps and for matesas 1209 + 264 steps. A main effect
of group was observed for Stepsa based on gender, where femalenale (p<0.05).
However, no effect of time was observed for Sigps. Furthermore, no interaction
effect observed. Females and malesnot differ in absolute changes for Stgps at
T1to T2, T1to T3 and T2 to T3 (Appendix P). Likee, no differences were found for
relative changes for Stepga at T1 to T2, T1 to T3, and T2 to T3 between femaled

males.
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Table 11. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and dided them by their gender
to compare moderate-to-vigorous (MVPA) steps per daat baseline (T0), 8 weeks
(T1), 16 weeks (T2), and 24 weeks (T3).

TO T1 T2 T3
Gender
Female 2199 + 255 2383+ 370 1997 + 371 17583 2
Male 1209 + 264 983 +£327 929+ 299 1227 + 303
Relative Change
T2-T1/T1
Female - - -11 (-45 to 2B% -
Male - - -24 (-117 to 69%) -
T3-T1/T1
Female - - - -20 (-8515%)
Male - - - -0.4 (-94 to 94%)
T3-T2/T2
Female - - - 0 (-3¥37%)
Male - - - 2 (-25 to 29%)

Continuous variables expressed as mean + stanttardoe median (25 to 75" percentile). We pooled
the Standard Care group (SC) and Cadenced-Basedig&®rescription group (CBEP) accelerometer
data and divided them by gender. Female n=22; Mal0. TO, baseline time poinfl1, 8 week time
point; T2, 16 week time pointT3, 24 week time poinfT2-T1/T1 Percent change from 8 to 16 week
time point; T3-T1/T1 Percent change from 8 to 24 week time pdiBtT2/T2 Percent change from 16
to 24 week time pointMVPA moderate to vigorous physical activity. Groupeefffor gender where
female > male (p<0.05).

The age category (Table 12) was based on theamede of 52 years. There were 16
participants in both Ageung (2ge below or equal to 52 years) and Ag@ge above 52
years). At TO, no difference was found for Sigpg between AgRung (2185 + 244
steps) and Agg (1593 + 330 steps). There was no effect of timseoked for
Stepsivea. Furthermore, no interaction effect was obserwal difference was shown

in Stepsivea between Aggung and Ageiq for absolute changes at T1 to T2, T1 to T3
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and T2 to T3 (Appendix Q). Likewise, no differenagsre observed in Stepga for

relative changes at T1 to T2, T1 to T3, and T23d&tween Aggungand Ageid.

Table 12. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and dided them based on their
age being below, equal to, or above the median agé¢ 52 years to compare
moderate-to-vigorous (MVPA) steps per day at basele (T0), 8 weeks (T1), 16
weeks (T2), and 24 weeks (T3).

TO Tl T2 T3
Age (52 years)
Ag8/oung 2185 + 244 2287 + 424 1888 + 245 1888 + 250
Agéd 1593 + 330 1604 + 405 1439 + 515 1298 + 270
Relative Change
T2-T1/T1
AG@ounc - - -5 (-38 to 28%) -
Ageud - - -20 (-60 to 20%) -
T3-T1/T1
Ag@unc - - - -13 (-50 to 24%)
Ageud - - - -19 (-57 to 19%)
T3-T2/T2
AG@ounc - - - 0 (-23 to 23%)
Ageud - - - 3 (-53 to 59%)

Continuous variables expressed as mean + standardoe median (28 to 75" percentile). We pooled
the Standard Care group (SC) and Cadenced-Basedigx®rescription group (CBEP) accelerometer
data and divided them based on their age beingabealqual to, or above the median age of 52 years.
AQeyoung N=16; Aggy N=16.TO, baseline time poinif1, 8 week time pointT2, 16 week time poinfl3,

24 week time pointT2-T1/T1 Percent change from 8 to 16 week time pdii3:T1/T1 Percent change
from 8 to 24 week time poinf[3-T2/T2 Percent change from 16 to 24 week time padity/PA
moderate to vigorous physical activity.

The weight category (Table 13) was based omtédian of weight of 103 kg. There

were 16 participants each in the two groups, Weigh({weight under or equal to 103
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kg) and Weighter (weight over 103 kg). No difference was found atfor Stepgvea
between Weightger (2080 £ 355 steps) and Weight (1699 + 221 steps). There was no
time effect for Stepg/rpa. Moreover, no interaction effect was observed. ghigigerand
Weight,ershowed no differences in Stepsa for absolute changes at T1 to T2, T1 to
T3, and T2 to T3 (Appendix R). Furthermore, no ehfinces were found between
Weight,ngerand Weighdyer for Stepsvpa for relative changes at T1to T2, T1 to T3, and

T2 to T3.
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Table 13. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and dided them based on their
weight being under, equal to, or over the median weght of 103 kg to compare
moderate-to-vigorous (MVPA) steps per day at basele (T0), 8 weeks (T1), 16
weeks (T2), and 24 weeks (T3).

T0 T1 T2 T3
Weight (103 kg)
Weightynger 2080 £ 355 1793 +4331825 + 514 1675 £ 221
Weightyyer 1699 + 221 2098 + 4111502 + 252 1511 + 312
Relative Change
T2-T1/T1
Weighinger - - 2 (-63 to 67%) -
Weighfe, - - -15 (-38 to 8%) -
T3-T1/T1
Weightnder - - - -9 (-72 to 54%)
Weighdve - - - -35 (-72 to 2%)
T3-T2/T2
Weighinger - - - 11 (-82 to 104 %)
Weighdve - - - 0 (-11 to 11%)

Continuous variables expressed as mean * standamoe median (28 to 75" percentile). We pooled
the Standard Care group (SC) and Cadenced-Baseadigx®rescription group (CBEP) accelerometer
data and divided them based on their weight bemtey equal to, or over the median weight of 103 kg
Weight,ger N=16; Weight,e, N=16.TO, baseline time poinfT1, 8 week time pointT2, 16 week time
point; T3, 24 week time pointT2-T1/T1 Percent change from 8 to 16 week time poir8:T1/T1
Percent change from 8 to 24 week time poli®;T2/T2 Percent change from 16 to 24 week time paoint;
MVPA moderate to vigorous physical activity.

The BMI category (Table 14) was based on theiameBMI of 36 kg/nf. There were
16 participants in the groups BMier (BMI under or equal to 36 kgfinand BMbyer
(BMI over 36 kg/ml). No difference was found at TO for Stgpsa between BMlnger
(1954 + 323 steps) and BMY (1825 + 273 steps). There was no effect of time

observed for Stepspa. The analysis for the BMI category for Stgps. showed no
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difference between BMiger and BMbyer at any time. No significant differences were
observed for absolute changes at T1 to T2, T1 t@am8 T2 to T3 between Bikerand
BMlver(Appendix S). Likewise, no differences were foundtelative changes at T1 to

T2, T1to T3, and T2 to T3 between BMirand BMbyer
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Table 14. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and dided them based on their
BMI being under, equal to, or over the median BMI ¢ 36 kg/nt to compare

moderate-to-vigorous (MVPA) steps per day at basele (T0), 8 weeks (T1), 16
weeks (T2), and 24 weeks (T3).

T0 T1 T2 T3
BMI (36 kg/m?)
BMI ynder 1954 + 323 1544 + 2801422 + 324 1530 + 232
BMI gver 1825 + 273 2347 +5101904 + 468 1655 + 305
Relative Change
T2-T1/T1
BMUinder - - -12 (-56 to 32%) -
BMbye - - -11 (-34 to 12%) -
T3-T1/T1
BMUinder - - - -9 (-58 to 40%)
BMbye - - - -35 (-66 to -40/0)
T3-T2/T2
BMUinder - - - 6 (-87 to 99%)
BMbye - - - 0 (-16 to 16%)

Continuous variables expressed as mean + standtardoe median (28 to 75" percentile). We pooled
the Standard Care group (SC) and Cadenced-Basedigx®rescription group (CBEP) accelerometer
data and divided them based on their BMI being unelgual to, or over the median BMI of 36 k§/m
BMI ynger N=16; BMl,er N=16.TO, baseline time poinfT1, 8 week time pointT2, 16 week time point;
T3, 24 week time pointT2-T1/T1 Percent change from 8 to 16 week time poli®:T1/T1 Percent
change from 8 to 24 week time poifi3-T2/T2 Percent change from 16 to 24 week time p&t{PA
moderate to vigorous physical activi§MI, body mass index.

The month the participants started the ENCOURAgB®&ect was used to determine
the seasonal category (Figure 7) the participaetewvolved in the Pedometer project.
The two seasonal categories were Spring/Summepdiau those people who enrolled
in March to August) and Fall/Winter group (i.e. $eopeople who enrolled from

September to February). There were 23 participdrds started in March to August
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(Spring/Summer group) and 9 participants that etinin September to February
(Fall/Winter group). At TO, there was no differenda Stepgvea between
Spring/Summer group (1940 £ 232 steps) and Falli&igroup (1761 + 467 steps). No
effect of time was observed for Stgpsa in the season groups. Furthermore, no group
effects were observed between season groups (FidkeNo significant differences
were found for absolute changes in Sigps at T1 to T2, T1 to T3 and T2 to T3 for
both groups (Appendix T). Likewise, no differenceStepsvea Was found between the
Spring/Summer group and Fall/Winter group for igaichange at T1 to T2, T1to T3

and T2 to T3 (Figure 7B, 7C, 7D).
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Figure 7: Our study population was divided into two groupsdzhon the season they
began participating in the ENCOURAGE study and welwated their moderate-to-
vigorous (MVPA) steps per day measured using acm@leters. Values are mean +
standard error (Panel A) or median {2B™" percentile; Panel C to D). We pooled the
Standard Care group (SC) and Cadenced-Based ExdPcescription group (CBEP)
together and separated them into two season grésgmsng/summer group and
fall/winter group) depending on the month they tsthrthe ENCOURAGE study.
Spring/Summer (March to August) n=23; Fall/Wint8eptember to February) n=9. A.
Stepsivea at TO, T1, T2, and T3. B. Percent change in Sfgpsat T1 and T2. C.
Percent change in Stgpsa at T1 and T3. D. Percent change in Sigps at T2 and
T3. MVPA, moderate to vigorous physical activity, baseline time poinf1, 8 week
time point; T2, 16 week time pointT3, 24 week time pointT2-T1/T1 Percent change
from 8 to 16 week time poinT;3-T1/T1 Percent change from 8 to 24 week time point;
T3-T2/T2 Percent change from 16 to 24 week time point.
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Differences between the categorical MVPA steps ardtal steps per day data

We conducted a similar sub-analysis for theeddht population sub-groups for
Stepsoal (Appendix U, V, W, X, Y). The Stepsa data (Appendix U, V, W, X, Y)
showed similar results to the Stgpsa data (Appendix P, Q, R, S, T) for the gender,

age, weight, BMI, and season categories. Howeveret was data for Steps
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(Appendix U, V, W, X, Y) that differed from the $®vpa data for the five categories
(Appendix P, Q, R, S, T). During the analysis o¢ tiender data, a group effect was
observed where female male (p<0.05) for Stepgsra (Appendix P), but not for
Stepsota (Appendix U). Furthermore, our analyses for absotihanges showed a trend
at T1 to T3 between males and females for bothsgiep (p=0.06; Appendix P) and
Stepsotar (p=0.08; Appendix U). However, our analyses fdatree change only showed
a trend (p=0.08) for Stepgy data at T1 to T3 between females and males (Append
U). When we analyzed the age subgroup data, wenaisea group effect where
Ageyoung > Ageyd (p<0.05; Appendix V) for Stepsa, but not for Steps/ra (Appendix
Q). We continued to only see differences in oup§tg, data after analyzing the weight
subgroup data, where a significant difference waseoved for absolute change at T1 to
T2 for Stepsoar between Weightqer (-178 £ 566 steps) and Weight (-1741 + 498
steps; p<0.05; Appendix W).

For the Steps.y data, we categorized the participants that readl®e@00 steps per
day (e.g. Stepsoog Appendix U, V, W, X, Y). We observed no differescbetween the
groups for the gender, age, BMI, and season caesgtor Steps ogoat any time point
(Appendix, U, V, X, Y). However, there was a sigraint difference for Stepsoooin
the weight category, where none of the Wejght (0%) group were classified as
meeting the 10,000 steps per day recommendatioB19t of the Weighter subgroup

did meet the 10,000 steps per day recommendatidh gi<0.05; Appendix W).
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Chapter 4: Discussion

Overview

The purpose of the study was to help people acatmunhore MVPA during walking
by using a pedometer and an individualized cadebesdd exercise prescription so
they could recognize, monitor, and understand vthey are walking at a moderate-to-
vigorous intensity. We hypothesized that the grotipeople who received the CBEP
would increase their time spent performing MVPAatgreater extent compared to the
SC group at T2 and T3, as compared to T1. Furthermee hypothesized that the
CBEP group would show greater improvements in otliigectively measured physical
activity and self-reported outcomes at T2 and BX;@mpared to T1.

Our results failed to support the first hypothesecause the CBEP group did not
increase MVPA accumulated in 10 minute bouts (MY&R4) or sporadic bouts
(MVPASspo), as compared to the SC group. Moreover, the CBiRp did not show
improvements in MVPAoutsiomin  TOtalPAsoutsiomin - TOtalPAomin,  Met-minrotaiiomin
TotalPAspos  Met-Minrotaispos  Ste€PSotas  Stepsvea, RFITuvea, SF-12  physical
functioning, and SF-12 mental functioning, as coraddo the SC group at any of the
time points. We then analyzed these same varidbitger to assess relative changes at
T1to T2, T1to T3, and T2 to T3 and found no défece between the groups using this
additional approach. Overall, our data providesience that the implementation of the
CBEP intervention did not have an added benefitrftblnencing physical activity over a

6 month time period in previously sedentary adults.
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Evidence to support the feasibility of CBEP amonggpreviously inactive adults.

In Canada, only 15% of Canadians are meeting @RAG aerobic exercise
recommendations of 150 minutes of MVPA, performed® minute bouts or longer, a
week?®. At TO, no one in our study was meeting the aerebiercise component of the
CPAG based on their MVP#min One reason could be that people may not fully
understand how to be active at the appropriatengiite to achieve heath benefits.
Therefore, our study utilized a pedometer as a ateth identify exercise intensity,
since it provides instant visual feedback duringkimg exercise to help the user
recognize their walking cadence and total step tduis worth knowing that 65% of
Canadian adults choose to walk for exercise amsl tifpe of tool may help them to
optimize their walking®”’. A study conducted by Bouchard et &l previously reported
trends (p=0.07) that the use of a pedometer cgm ihdividuals to correctly identify
exercise intensity. Therefore, we performed theenirproject to further explore the
utility of pedometers for enhancing the time thdulgs spend performing MVPA.

All CBEP participants were able to reach Cadgpcdy walking during the
intervention meeting. For our CBEP participants €us,,q was 126 + 2 steps per
minute. These results differ from previous studies§'that reported that 95 to 110 steps
per minute was the minimum threshold for walking aatmoderate intensity. The
prescribed cadence in the current study may beehidpecause we prescribed the
cadence to match 50% HRR rather than the minimusshiold for moderate intensity
at 40% HRR. We decided to prescribe the caden&®%it of HRR because it is the
middle point of the heart rate zone for moderatensity exercise (40%-59% of HRR)

%2 The fact that all the CBEP participants were ablachieve Cadenggy supports our
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decision to use 50% of HRR to prescribe cadence. CBEP participants reported a
Borg Scale rating of 4 £ 0.4 at Cadeqnge A rating of 4 to 6 represented moderate
intensity ®. Therefore, the CBEP participants perceived thay twere walking at a
moderate intensity when they reached their targeaH50% HRR.

During the five minute walk that was used toeasshe CBEP participants perception
of Cadencgos, We found the difference between the prescribegss{632 + 9) and
actual steps (616 + 13) taken over the 5 minutes WA + 9 steps (i.e. 3 + 2
steps/minute). This shows that the CBEP particppanere able to achieve the
prescribed cadence for a five minute walk basethem perception of Cadengg. An
increase of only about 3-4 steps per minute wowdehbeen needed to walk at a
moderate intensity for the full 5 minutes. Therefoour data shows that the CBEP
intervention is feasible to apply to our inactivapplation because they could physically
reach and perceive moderate intensity during wglkixercise. This notion is supported
by the information from the follow-ups to the intention meetings that showed CBEP
increased the motivation of the participants tdipigate in more physical activity. All
of the CBEP participants liked the new method facking exercise intensity using the
pedometer at 2 week follow-up. Fifty-three percantl seventy-four percent of the
CBEP patrticipants felt motivated to do more phys@aetivity at 2 week follow-up
because of the cadenced-based prescription andvent®n (i.e. meeting itself),
respectively. All participants, except one of théBEP participants found the
intervention meeting helpful at 2 week follow-upheébe data showed that participants
perceived CBEP in a positive way and as a motivéborthem to become more

physically active.
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CBEP participants have an increased risk of moraly based on their maximum

oxygen consumption (VQmax)

Cardiorespiratory fitness is an important pragimofactor for all-cause mortality in
healthy adults® ?° Specifically, Mandic et af*° found that people in the quintile with
the lowest VQmax (15.4 £ 3.5 ml/kg/min) had a four-fold increaseskrfor cardiac
events and all-cause mortality as compared to ¢oplp in the quintile with the highest
VO2max(50.4 + 6.7 ml/kg/min). Furthermore, the relatiigkrof mortality was shown to
be two times greater for people in the lowestQ(15.4 + 3.5 ml/kg/min) quintile
compared to the next lowest VYQx (23.8 + 1.8 ml/kg/min) quintile for
cardiorespiratory fitnes¥. We conducted the 6MWT with our CBEP participazsi
calculated their V@yax (ml/kg/min) usingEquation 5°* and found a V@yax of 24 + 1

ml/kg/min. Based on the evidence reported by Maedial.

, the CBEP participants
were in the next lowest VQax (23.8 £ 1.8 ml/kg/min) quintile for cardiorespoay
fitness. The next lowest ViR« (23.8 £ 1.8 ml/kg/min) quintile was shown to hawe
times the relative risk of mortality as comparegemple in the highest V\Qax (50.4 +
6.7 ml/kg/min) quintile for cardiorespiratory fits® In addition, a V@yax of 24 + 1
ml/kg/min is considered as a poor Mg °* for healthy subjects of all age groups.
These results may be affected becatgeation 5% is only applicable to participants
between the ages of 26 to 60, while our study pimr was between the ages of 25 to
75. We decided to look into it further and compabadeline characteristics between our
CBEP participants and the specific quintile grotlpsy matched up with in the Mandic

I.lg

et al. = study. Our CBEP (50 (42 to 58) years) participamése younger in age as

compared to Mandic et af? participants in that quintile (60 + 10 years). Shieans
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that our CBEP population is probably at an incrdassk for all-cause mortality and
cardiovascular events at a younger age. The diféeren gender between the groups
was staggering, our CBEP participants were mostiydles (68%), while the Mandic et
al. * quintile showed only 7% were female. This could @eeason for our CBEP
population having a lower VQ.x at a younger age, since females tend to have erlow
VO,maxas compared to males. When BMI was assessed, vevelsthat the CBEP
population had a higher BMI (39 + 1 kgimas compared to the Mandic et ‘@lquintile
(29.5 +5.5 kg/rf). This is important because it shows the CBEP [atjmn was
overweight or obese, while the Mandic et . quintile had about 40% of their
participants being obese. Obesity is a major raitdr for developing other chronic
diseases, such as Type 2 Diabetes, cardiovasdstase, and mofe. We did find that
the CBEP participants 6MWT results (554 + 14 maetiessimilar to the 6MWT
distances data shown in Casanova et%lIstudy that showed distances that ranged
between 510 to 638 metres over 7 different countriéowever, we were unable to
compare the Veuax of SC and CBEP because we did not complete the TMith the
SC group. Therefore, we were not able to calculse/O\vax and measure the walking
distance that would have been completed duringoM&/T in the SC group. On the
other hand, none of the baseline characteristicsglerometer parameters, and self-
reported parameters differed between SC and CBEEhabf the time points. These
data suggest that our SC population was as inaasveur CBEP population and that
both experimental groups were prime targets toivecine CBEP intervention to help

them achieve health benefits.
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Measured cadence was similar between Garmin FR60 draccelerometry.

Strong correlations (r=0.85, p<0.01 & r=0.87,04) have been shown between
accelerometer and pedometer determined steps péf.ddowever, it is not understood
how similar cadence measured by the Garmin FR60 Asital accelerometer are.
Therefore, we examined how similar the measure€aatencgo.q were between the
Garmin FR60 and Actical accelerometer. We were atllg to compare data for two
participants because we made this decision to examiadencgy between the two
devices near the end of our recruitment phase.data showed that there was only a
difference of 1-2 steps at Cadepegbetween the cadence measured by the Garmin
FR60 foot pod worn on the foot and Actical acceteeter worn on the hip for the two
participants. These data indicate that the GarR@(0Fwas an appropriate device to use
to measure Cadengg. In addition, the data supports the Actical acwetester cut-
points utilized to identify Stepsea Was appropriate to use for our study population.
Therefore, our individualized CBEP was considei@dé accurate for prescribing the

number of steps needed to reach moderate inteatsiy% HRR.

CBEP maintained physical activity over time in paricipants.

Pedometer interventions have been shown to feztek for increasing physical
activity levels of sedentary aduft§ Specifically, the pedometer interventions thatdus
a step-based goal was shown to predict increasgsigah activity levels (p<0.001%.
Bouchard et al*? showed the trend (p=0.07) in using pedometersteectly identify
exercise intensity. Therefore, we believed that @BEP intervention would increase

participant’s physical activity levels. However,raesults indicate that CBEP did not
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influence physical activity accumulated in 10 maubouts (e.g., TotalPfmin
MVPA 10min). Based on our MVPAmin data, we found that none of our participants were
meeting the aerobic exercise component of the CRAGO. This means our study
population were similar to the 85% of Canadiang tltanot meet the aerobic exercise
recommendations in the CPABOUr MVPAygmi» data at TO for SC (21 + 12 min/week)
and CBEP (22 + 8 min/week) was less than the MyRAhat an obese population
accumulates (49 min/week}>. Furthermore, there was no difference between 1BC a
CBEP at any time point when we assessed MMRAac In addition, the MVP Aomin
data from the current study are similar to Marskatl.>®, which showed no difference
in MVPAiomin between step-based goals over a 12 week perioavevdr, our
MVPABoutsiomin @t the completion of the intervention (e.g. T2y 8C (0.1 + 0.1
bouts/day) and CBEP (0.2 + 0.1 bouts/day) was tless the MVPAqutsiomin data in
Marshall et al® (1.25 bouts/day). We interpret these results dsdination that CBEP
does not alter physical activity performed in 10nuate bouts. Even so, the CBEP
intervention increased the self-reported motivatminthe participants to be more
physically active based on the information theyvpted from the follow-up meetings.
Therefore, it appears that CBEP may be a strateglyetp motivate participants to
become more physically active, but the increasetiviaiton may not translate into a
change in physical activity behaviour.

Recent literature has reported health benefise® on the accumulation of MVE#,
(e.g., in bouts of 30 seconds or long€f'%® Specifically, McGuire et af® found a
significant association between MVE#, and cardiorespiratory fitness (r=0.45) in

obese adults. In addition, MVRA, was shown as an independent predictor of
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cardiorespiratory fitness after controlling for agI and intensity of physical activity
1% There is also evidence showing that an increa8&PA syor by 10 minutes per day
can reduce the prevalence of obesity by 18%and a 15 minute per day increase of
MVPAs,or can reduce all-cause mortality by 4% (95% CI 2-B)-7°°. However, our
data failed to show that CBEP participants incréabeir MVPAg,o:and Totad,orat any
time. We compared our MVR#, data to the Wen et al®® study that evaluated the
health benefits, mortality, and life expectancyastumulating different volumes of
physical activity in a large Taiwanese cohort. Witcempared to data from Wen et al.
198 hoth groups in the current study would be plaicethe low-volume activity group
because they are accumulating at least 90 minwgesvpek or 15 minutes a day of
MVPAspo: Theoretically, the participants in the currentdst have a 14% reduced risk
of all-cause mortality as compared to individuatsowperform less physical activity®.
Furthermore, our MVP & data at TO for SC (124 + 21 min/week) and CBEP (23
19 min/week) was similar to the MVRg, that an obese population accumulates (126
min/week) ‘. However, it is unclear if the lack of change inVRAg,, can be
explained by the population characteristics in@vort.

It has been shown in the literature that achig\iO,000 steps per day can help people
meet physical activity guidelines and obtain heakhefits'®” 1 Specifically, a study
by Le Masurier et af> demonstrated that a greater proportion of pedledid 10,000
steps or more met the physical activity guidelioeperforming 30 minutes of moderate
physical activity a day, as compared to people dichtess than 10,000 steps per day. In
|:I..07

addition, Ilwane et al.”* showed that walking 10,000 steps per day or medeaed

blood pressure and sympathetic nerve activity amtteased exercise capacity in
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hypertensive patients. Even so, only 35% of Camasdae reaching 10,000 steps per
day °. This proportion, however, is a higher percentgyen the 15% of Canadians
meeting the CPAG recommended aerobic exertis@ne reason for this discrepancy
could be that people accumulate more of their S$ggpat a light intensity. Notably, one
recent study by McClain et af validated the reliability of the Stepsa measurement
using accelerometers in an adult population. Thesults provided verification that
Actigraph accelerometers are reliable and accutateeasuring both steps and activity
counts by comparing the data from accelerometers wo the right and left hip over a
24 hour period®. To our knowledge, no one has evaluated $tgpssince McClain et
al. ® published their validity data. Therefore, we dre first to report Stepgpa from

an interventional trial. Our Steps (i.e. Steps and Stepgsi) data showed that
Stepsoa and Stepsypa did not change over time between SC and CBEP.Base
Stepsota, ONly 7% and 6% of the participants were meetitep$o oooin SC and CBEP
at TO, respectively. Although participants reportedt CBEP helped them to increase
their motivation to become more active, the acoshater parameters analyzed did not

support the notion that the CBEP intervention wetselp than SC.

A seasonal effect was not seen for total and MVPAeps per day.

Seasonal effects have been shown in literatuteave an effect on physical activity
levels *°°11€ gpecifically, people tend to be more active amketmore steps in the
summer than in the winté?®**® Based on the study conducted by Merchant ét4).
64% of Canadians are known to be inactive in thetavias compared to 49% in the

summer’. In addition, the number of people participatingaiphysical activity bout of
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at least 15 minutes was 48% higher in the sumnaer ith the winter*’. Specifically in
Manitoba, the number of people participating in bl activity bouts lasting at least
15 minutes was higher in the spring (+24%), sum@®&0%), and fall (+17%), as
compared to wintef'”. However, there is no study showing the impacseésonal
effects on Stepgrpa in any population. Our subgroup analysis of Step$Stepsota at
TO; Spring/Summer group, 6354 + 542; Fall/Winteblb £ 795; Appendix Y) and
Stepsivea (Stepsvea at TO; Spring/Summer group, 1940 £ 232; Fall/Whinter61 +
467; Appendix T) analyzed using a two-way ANOVAIlédi to detect a difference
between the Spring/Summer group and Fall/WinterugroThe observed results
demonstrate that there was no seasonal effect dicipants Stepg. and Stepsvea
over a 6 month period. This outcome differs froms@upta et al*? who reported a
seasonal effect amongst a cohort of Type 2 dialpatients, where they had daily step
levels of 5659 + 2611 steps/day in Spring/Summext there even lower in the
Fall/Winter (4901 = 2464 steps/day). We also peniedt a three-way ANOVA for
Stepsoar and Stepsvpa Where time (TO, T1, T2, and T3) was a repeatedsoreaand
the experimental groups (group [SC or CBEP] ands@ea[Spring/Summer or
Fall/Winter]) were between group comparisons. Thigay ANOVA approach did not
identify any effect for group, time, or season (&pgdix Z). Overall, our various season
analyses indicated that both season groups masata8teps. and Stepgvea Over
time.

Literature has shown that season changes ocqinyisical activity leveld®***€ but a
season change did not occur in the current studye®er, Stepgra Was not different

between any of the season subgroups, but it is ri@apofor us to point out that the
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sample size of the Spring/Summer group was 23; easer9 participants were in the
Fall/Winter group. This sample size issue couldHeereason why the Stepsa at T3
between Spring/Summer group (1755 = 228 steps/aagy)Fall/Winter group (1178 +
325 steps/day; Appendix T) was not statisticalgndicant. If there were no sample size
issue, then the Stepsa results may have shown a difference between Si@umgmer
group and Fall/Winter group at T3. In addition, $@ne sample size issue could have
affected Stepg/pa between Spring/Summer group and Fall/Winter grap0, T1, and
T2 as well. However, we are aware that a seasongehemay not have appeared for

Stepsivea at TO (Spring/Summer, 1940 + 232 steps/day; Fatitgy, 1761

I+

467

steps/day), T1 (Spring/Summer, 1911 + 336 steps/dai/Winter, 2033

I+

635
steps/day), and T2 (Spring/Summer, 1642 + 236 SstapsFall/Winter, 1718 + 843)
because the participants in the Fall/Winter grougrewattending physical activity
counselling sessions with a CSEP-CEP. The normaledse in physical activity that
we should have seen in the participants in the/\Waiter groups could have been
influenced by the CSEP-CEP physical activity collimgesessions. So it could be that
the participants in the Fall/Winter group were macotive at TO, T1, and T2 then they
would normally have been without the physical attivcounselling sessions.
Furthermore, the mean difference in the number o€pfavea between the
Spring/Summer group and Fall/Winter group was ilggdst when the participants were
no longer attending physical activity counselliressons at T3. On the other hand, it
appears that the Spring/Summer group was able totaratheir Stepg/pa Over the 6
month period. Based on this data, it appears that@SEP-CEP physical activity

counselling sessions over the four month period heaye been an intervention in itself
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and may have been able to delay the onset of arsalasffect in our data at TO, T1, and
T2. However, our results were not able to staadlycverify if the delayed onset of a
seasonal effect did occur in our data due to ourpéa size difference between the

Spring/Summer group and Fall/Winter group.

Total steps and steps performed at a moderate-togorous intensity were not

affected by the baseline characteristics of the p#cipants in our study population.

Our study population was recruited from the ENCOWAstudy, which offered all
participants physical activity counselling from &EP-CEP in a primary care setting
and referrals to physical activity programs in tt@mmunity. Evidence in scientific
literature has shown that strategies to increagsigdl activity interventions integrated
into primary care can increase self-report physacaivity *® >> ® However, Fortier et
al. >®> showed no increase in minutes of MVPA per day meaksby accelerometer after
implementing a physical activity counsellor intanpary care. Our results measured by

accelerometer showed similar results to the Fosteal.>®

study with no increase in
MVPA1omin Of MVPAgy,r Over time between experimental groups. Moreover, ou
Stepsota and Stepgypa data showed no difference between CBEP and S@yatirae
point. Furthermore, we conducted several sub-aasalysth our entire study population
pooled together since all participants receivedspia} activity counselling from the
CSEP-CEP for Stepsa (Appendix U, V, W, X, Y) and Stepspa (Appendix P, Q, R,
S, T) based on the median baseline characteristizender, Age, Weight, BMI and

Season, as discussed below.

A systematic review evaluating the effectivenedspedometer interventions for
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increasing physical activity in sedentary adultaducted by Bravata et & had 85%

of their population being female. Our sub-analysisgender was similar with about
69% of our population being female. In Canada, 813500 steps per day) accumulate
more steps then females (8,400 steps per Ha®)r Steps data showed that males
accumulated 6500 £+ 1018 steps per day and femedesrallated 5942 + 473 steps per
day at TO (Appendix U). However, our Stgpsa data showed a group effect (p<0.05),
where females were more active and accumulated 18t@psvea than males. The
group effect was not observed in the Stgpsdata (Appendix U). At TO, females
accumulated 2199 + 255 Stgpsa, While males did only 1209 + 264 Stgpsa. These
results show that although males and females adatensimilar Steps:,, females tend
to accumulate more of their steps at a moderategmrous intensity than males. The
difference in results could be due to our sampte $h=32) being smaller than that
assessed by Colley et &l.(n=2,832). Additionally, the fact that our sampi@s
recruited from a primary care setting rather tHanliroader Canadian population could
account for the difference in resuftsFurthermore, our study population had a median
BMI of 36 kg/nf, with more than half of the participants beingssified as obese,
which may contribute to the different results frémse of Colley et af.

Literature has shown that adults (20 to 65 yetaise more total steps per day than
adults older than 65 yearfs® ' In Canada, adults that are 20 to 59 years of age
average 9,369 steps per day, while those that @it® 69 years of age average 7,420
steps per day. Our Stepsya results showed that Agfang (€.9., below or equal to 52
years) accumulated 7187 + 637 steps per day anqgA@eg., above 52 years)

accumulated 5046 + 519 steps per day at TO (ApgevidiFurthermore, our Stepsu
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data (Appendix V) showed a group effect (p<0.0Meme Agg.ung WEre more active
and accumulated more Stepg than Age. The group effect was not observed in the
Stepsvpa data. At TO, Ag@ung performed 2185 + 244 Stepsa, While Ageyq did
1593 + 330 Stepsra. These results show that Agegtake more Stepsa compared

to Ageyq, but both groups are able to maintain the numbelady steps they take at a
moderate-to-vigorous intensity. A limitation coulchve been that we separated our
groups based on the median to have equal samg@e isizoth age groups, rather than
following the ages for CPAG *°. However, this would not be feasible because wg on
had one participant that was 65 years or older.

In Canada, overweight or obese individuals takeer steps per day (8,471 steps per
day) than healthy adults (9698 steps per day) base®MI classifications®. The
median BMI of 36 kg/rh of our study population showed that more than bélthe
participants were classified as obese. This is lanméng statistic because a high
proportion of participants were at risk for devef@pchronic diseases, such as Type 2
Diabetes, cardiovascular disease, and foi@ur Steps,aresults showed that BMier
(e.g., BMI under or equal to 36 kgfimaccumulated 6103 + 684 steps per day and
BMl over (BMI over 36 kg/m) accumulated 6131 + 600 steps per day at TO (Agigen
X). Even so, our Stepsa (Appendix X) and Stepspa results did not show a
difference between BMlg4erand BMbyr at any time points. At TO, BMlgetook 1954 +
323 Stepgvea, While BMlgyer did 1825 + 273 Stepspa. Similar results were observed
for Stepsoa (Appendix W) and Stepsea in the groups Weightqer (€.9., weight under
or equal to 103 kg) and Weight; (weight over 103 kg). At TO, Weightieraccumulated

6089 = 667 steps per dayhile Weight,r took 6144 + 619 steps per day (Appendix
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W). Furthermore, Weigltseraccumulated 2080 + 355 Stgpsa wWhile Weight,er took
1699 * 221 Stepspa at TO. The results may have shown a differencet@psia and
Stepsivea between the BMI and weight groups if we separated groups based on
ranges with specific cut-offs for classifications.q., BMI index), rather than the
median. However, our small sample size preventeld an analysis.

Overall, the baseline characteristics of oudgtpopulation did not affect the Steps
and Stepgvpa that our participants performed over time. Thessults support the
Stepsotar and Stepgvpa data between CBEP and SC that show Sggpand Stepsvea
does not change over time. Furthermore, our datgiges novel baseline Stepsa
data for an obese and previously inactive adulufain. Our Stepgpa data can be
used as a stepping stone for future research sionctudies have evaluated Stgps
for interventions involving physical activity cowelbng led by a CSEP-CEP in primary
care or for interventions that have utilized pedtareas a tool to promote physical

activity.

Using CBEP does not enhance the quality of life garticipants

The impact of integrating a physical activityuogellor into primary care may not
influence quality of life®™. However, the literature has indicated that peagitl or
without chronic conditions who increase their phgsiactivity levels improve their
quality of life ****?2 For example, evidence from Ewald et’af.shows a relationship
between pedometer use and improved quality ofitifgeneral health as steps per day
|7.8

increases®® Furthermore, Kolt et al’® found significant improvements over time in

quality of life for general health, vitality, physil functioning, and mental health in its
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pedometer group. There are few data indicating dffectiveness of a CBEP on
parameters of quality of life amongst inactive @sluDur study failed to show that
CBEP enhances the physical and mental functionimgponents of the SF-12 quality of
life questionnaire over time, as compared to SCis Tdutcome may have been
influenced by the fact that our participants did imarease their physical activity levels
above baseline levels. Our SF-12 mental functiodiaig contrasts that of Kolt et &,

where they reported that participants in both dirtlexperimental groups improved
mental health over time. Our data could have diffefrom the Kolt et al’® study

because they had a larger sample size in theiy gitel n=330), as compared to our

smaller sample size.

Limitations

Our study did have limitations that we will adds. First, our sample size may not
have been large enough to detect differences imgghan MVPAmin measured by
accelerometers. In addition, we did not detected#iices in the additional outcome
measures. However, trends towards significance wietected for relative change
between different time points for other variablegg(, SF-12 physical functioning) in
CBEP, as compared to SC. These data make it diffiou future research involving
pedometer interventions to conduct sample sizeutzlons and power analyses.

With regards to our study population, we are rawtaat a selection bias could have
occurred with having 9 people decline to being €BEP group and consenting to be
in the SC group. There results could be affectingdata because they chose to be in

the SC group and may account for no differencesgoseen in any of the accelerometer
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parameters. However, the 9 people that declindoetng in the CBEP group did use
pedometers, received the standard care intervendod completed all the data
collection meetings, which was the reason why wkigled them in the SC group.

Our baseline characteristic data showed thatetlvas no significant difference
between SC and CBEP for weight; however, CBEP viasita8 kg heavier than SC.
This limitation could be important because literathas shown normal weight adults
(18.5 to 24.9 kg/ff) do more physical activity than overweight (25®8.9 kg/m) and
obese adults (30.0 kgfnor more)® ' However, both SC (36 + 1 kgfjnand CBEP
(39 + 1 kg/M) had similar BMI's that would classify them botk a class Il obese
population ®*. Moreover, our sub-analysis based on weight (ieightger and
Weightye) and BMI (i.e. BMlngerand BMbye) indicated that there was no difference in
Stepsoa (Appendix W, X) and Stepsra between the experimental groups at any time
points. However, we did observe a significant dédfece for absolute change at T1 to T2
for Stepsoa between Weightqger (-178 + 566 steps) and Weight (-1741 + 498 steps;
p<0.05; Appendix W). In addition, there was a digant difference for Stepgooo in
the weight category, where none of the Wejght (0%) group were classified as
meeting the 10,000 steps per day recommendatioB19t of the Weighter subgroup
did meet the 10,000 steps per day recommendatidt §<0.05; Appendix W). These
results differ from Colley et al® that show Canadians with higher BMI's do less
physical activity than those with lower BMI's. Oneason why more participants in the
Weight,er group were reaching the 10,000 steps per day meemmation than the
Weightinger group at T1 could be the fact that 11 out of tlée phrticipants in the

Weight,er group were in the CBEP group (data not shown). ilbeeased self-reported
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motivation of the CBEP participants to be more ptglsactive could account for this
observation. However, the difference was observed’la which was before the
implementation of the CBEP intervention. Therefa#8EP was not the reason why
more participants in the Weight, group were reaching the 10,000 steps per day
recommendation than the Weight: group. We did consider, however, that a higher
BMI and an increase in steps would increase thekwdrmoving. This lead to our
analysis between SC and CBEP and the weight sulpgrto evaluate the work of
moving (i.e. BMkwepd by multiplying BMI and Stepsgia (i.e. kg/inf * StepSotai
Appendix X). During the SC and CBEP analysis, wenfib no group, time, and
interaction effect for BMdieps (Appendix X). However, when we analyzed the weight
sub-groups, we found a group effect for BMJs where BMlnger < BMlgyer (p<0.05;
Appendix X). Therefore, our results indicated ttred participants in the BMJer group
did more BMkepsas compared to the Biikergroup. On the other hand, Stegpsin the
BMI sub-groups in Table 14 indicated that there wadlifference between the groups
at any time point. This means that the group effe&n in BM,sis because of the
higher BMI in the BM}yer group and not from an increase in Stggs

There are several personal characteristics wieatdid not address during our data
collection that could have affected our outcomes.dxample, we could have collected
information about sleeping behaviour, eating betayiand calcium consumption in
our population because these factors have beeeditikinfluence weight gain and the
development of obesity?* Furthermore, we could have assessed psychological
characteristics that could have affected the ouésom our study that were collected in

the ENCOURAGE study, but not utilized in this paijeFor example, we could have
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utilized the stage of behavioural charfjelata at each time point to see if participant
subgroups changed their physical activity behavioua greater extent in CBEP, as
compared to SC. However, our sample size was t@l sonsupport such an approach.

Another limitation to our study was that we abubt verify if participants were using
the CBEP approach properly. We could have askegdhtcipants to chart their steps
during walking exercise and to provide us with thodarts at their T2 and T3 follow-up
appointments. Furthermore, we could have testeah thigh a 5 minute walk at T2 and
T3 to evaluate if they were using CBEP properly &ma¢ompare their 5 minute walk
results at T1, T2, and T3. We could have alsozatilithe Walk4life MVPA pedometers
to better support participants so they would wilirze CBEP approach more effectively,
as discussed in a later section of the documeniveder, to the best of knowledge,
Walk4life MVPA pedometers were not available whieis project was implemented.

Certain aspects of our methods could have &ffectur outcomes as well. One
limitation was the research staff was not blindedhe participants in SC and CBEP.
Additionally, a better tool to support the CBEPemvention would have been to use
Walk4life MVPA pedometers®®. The Walk4life MVPA pedometers can set cadence
thresholds and can monitor participant’s stepstand above and below the threshold
125 Using the Walk4life MVPA pedometers would allow to design the CBEP to
recommend the participant to walk above the cadehpeshold continuously for a
specified time. The monitoring aspect of CBEP wob&ye been a lot easier for the
participants to utilize than the approach utilizethis study.

All of the participants in both the SC and CB&®@ups used pedometers. This fact

could be a limitation in the current study becaiiskeas been shown that the use of
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pedometers are effective for increasing physicViag levels of sedentary adult§ "*
8 Therefore, we could have designed the studyc¢huile a group that did not utilize
pedometers at all and then compare that group tbh hee SC and CBEP groups.
However, given the fact that we designed this stiadgetermine if CBEP was better
than SC, we did not include the no pedometer retergroup in our original design.

In fact, all of the participants in both the $@d CBEP group were advised to
accumulate 10,000 steps per day as a step godleb€SEP-CEP during his physical
activity counselling sessions. This could be at@aton because it has been shown that
having any step based goal was a significant pt@diaf increased physical activity
(p<0.0001)%®. Therefore, the participants in the SC group cdwdde maintained their
physical activity levels because they had a steggdbagoal of 10,000 steps per day to
follow. In addition, the participants in the CBERogp may not have increased their
physical activity because they could have beenusad with using the 10,000 steps per
day goal and CBEP goal. One reason why they wenéused between the two step
goals is because 58% and 63% of the CBEP partispadicated that they wore the
pedometer all day at the 2 and 6 week follow-upnghcalls for the CBEP intervention
meeting, respectively. This may account for noeddhces being seen in any of the
accelerometer parameters. Moving forward, futudopeeter interventions using CBEP
may show differences in accelerometer parametetheif CBEP group received the
cadenced-based step goals, while the SC groupatlickoeive any step-based goals.

Actigraph accelerometers are reliable and ateusa measuring both steps and
activity counts’. However, the way that the Actigraph acceleronsetee programmed

to collect data influences how that data is intetga. In this study, we programmed the
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accelerometers to measure physical activity in &bsd intervals. It is possible that
participants were accumulating their MVPA in bolgss than 30 seconds, which may
have limited our analysis because MVg#Aactivity was measured in bouts lasting 30
seconds or longer. In fact, published literatures maported that MVP#y, was
significantly higher when measured using shortderirals (i.e. 5 and 10 second
intervals), as compared MVRA, measured using longer intervals (i.e. 1 minute
intervals) in adults and childreff® '*’ Specifically, the Gabriel et af'® study
compared 60 second and 10 second intervals inrmpestpausal women and found that
MVPAspor Was significantly higher using 10 second inter(d.4 + 22.4 minutes/day)
compared to 60 second intervals (26.9 £ 20.1 mmpéer day; p<0.001). Therefore, we
could have analyzed our accelerometer data in 4, 3, or 10 second intervals rather
than 30 second intervals to determine if more M¥RAand Stepsvpa Were being
accumulated in bouts less than 30 seconds. Shatewals would have provided us
with more specific information on the participantfghysical activity levels and
behaviour. However, we needed to collect datatfdeast 7 days, so we used 30 second
intervals because our accelerometers had limit@édaty and intervals that were 15
seconds or shorter could not collect data for Bday

A limitation that could have affected our resulvas that our inclusion for our
accelerometer analysis was 3 valid accelerometgs da more, rather than the
recommended 4 valid accelerometer days or mote However, our analysis of the
number of valid accelerometer days at each timatp@ppendix AA) showed that
participants in both SC and CBEP were completingvéen 5-7 valid accelerometer

days at each time point. Specifically, there wagaup effect for the number of valid
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accelerometer days, where CBEP > SC (p<0.05; Appehd). Furthermore, a time
effect for the number of valid accelerometer dags wbserved, where TO, T1 > T2, T3
(p<0.05; Appendix AA). Based on these results, @EP group was more likely to
complete more valid accelerometer days as compardte SC group. Moreover, these
results show that participants in both SC and CBRe the accelerometers for 4 or
more valid days.

Another limitation was that we analyzed accetegter data using 8 hours or more of
wear time to define a valid accelerometer day,erathan the recommended 10 hours or
more of wear timé ' 128 However, a study conducted by Jerome éfakhowed that
minimum wear times of 6 and 10 hours per day yeldamilar results in an obese
population for MVPA (18.0 an 18.3 minutes per day) and MViB#w (6.7 and 6.9
minutes per day). Therefore, the use of a shortearwtime to define a valid
accelerometer day was feasible to use for our opegelation. In addition, we decided
to analyze the length of wear times of valid acwstester days that participants in SC
and CBEP were completing (Appendix AA). Our ressh®wed that at TO, the length
of wear time for SC (12.4 £ 0.4 hours/day) and CRER.1 + 0.3 hours/day) was less
than the wear time the average Canadian compléte® hours/dayj. However, our
results show that both SC and CBEP completed alidtburs per day of wear time on
a valid accelerometer day at each time point, wigdmgher than the recommended 10
hours or more of wear time per dayThe limitation of using 8 hours or more of wear
time to define a valid accelerometer day would ¢fme have little effect on our

accelerometer analyses.
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The strategy that we utilized to analyse acoeheter data was to use standard cut-
points to measure physical activity performed anhaderate intensity. People reach
moderate physical activity at different cadenceshey should have different cut-points
thresholds for measuring moderate physical actiuging accelerometers. Therefore,
we conducted a sub-analysis of our acceleromet&a tta compare the 17 CBEP
participants’ physical activity (i.e. TotalRéwin, MVPA1omin, TotalPAspor MVPAgpos
Stepsotar, and Stepsvpa) Using standard and individualized cut-pointsdascribed in
Appendix BB. The standard cut-point threshold wedutor moderate physical activity
was 768 counts. In contrast, we calculated theviddalized cut-point threshold for
moderate physical activity for each CBEP partictpaand used it to analyze their
accelerometer data. To calculate their individwizut-point threshold for moderate
physical activity, we divided their specific Cadens measured by the Garmin FR60
device during the 6MWT by the average Cadepe€l26 + 2 steps/minute) of the
CBEP group and then multiplied that proportion by standard cut-point of 768 counts
for moderate physical activity. The average indinalized cut-point for moderate
physical activity was 773 = 12 counts (data notvwaio The results showed that there
was no difference between the CBEP groups’ acomleter data analyzed using
standard cut-points and individualized cut-poimtsghysical activity (i.e. TotalPRmin,
MVPA 1omin, TOtalPAspor MVPAspor Stepsoar, and Stepsvea; Appendix BB). It would
have been beneficial if we could have comparedpimgsical activity data analyzed
using individualized cut-points between CBEP and S@fortunately, we could not
individualize the cut-points for the SC group besmthey did not complete the 6MWT

and their Cadengggywas not obtained in the current study.
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It is difficult to determine if the increase self-reported motivation to participate in
more physical activity was because of CBEP or ttieaeattention/intervention meeting
given additionally with the physical activity cowliing sessions. However, our follow-
ups at two weeks after the CBEP intervention mgstindicate that it was both CBEP
(53%) and the extra attention/intervention mee(iftfo) that increased their motivation
to be more physically active. Therefore, future gradter interventions using CBEP
should include more CBEP coaching completed ingres over the phone, since the
extra attention from the additional intervention etiieg increased self-reported
motivation of the participants to participate inm@a@hysical activity.

A limitation of the CBEP intervention could beetfeasibility of its implementation
into a clinical setting. During the current studye booked the CBEP intervention
meetings for 60 minutes at the participant’s prefgiocation where it was possible to
walk for 30 consecutive minutes. In fact, the CBiBErvention meetings only took
about 30 minutes to complete (data not shown). Kewaet is not feasible for a general
practitioner to leave the clinic and perform the EEBintervention meeting for 30
minutes and then return to the clinic. That metivadild not allow enough time for the
general practitioner to assess the patient’'s n&mdtheir visit. Therefore, it would be
beneficial if the CBEP intervention meeting coulel tompleted within 5 minutes. In
addition, Swinburn et af® showed that 5 minutes of verbal advice and wrigeercise
prescription to increase physical activity leveleni a general practitioner increases
physical activity levels of inactive adults. Oneywa perform the CBEP intervention
meeting in 5 minutes would require calculating fheeticipant’s target heart rate to

reach 50% of HRR usingBquation 2, Equation 3, and Equation(d.b.; found in the
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Heart Rate Monitor section of the documerthe next step would include having the
participant’s wear the Garmin FR60 device. The gamgractitioner would then go for a
walk down the hall with the participant and instmg them to walk as quickly as
possible. The participant’'s cadence can be recondesh they reach their target HR at
50% of HRR (Cadenggy). The general practitioner can then fill in the EFBsheet for
the participant to take home to monitor their isignduring walking exercise in their
own environment using a pedometer. However, themgmpractitioner can instruct the
participants who do not have a pedometer to remeinbe they felt when they reached
their Cadencg,q and to try feeling that way every time they watk £xercise. There
would be no additional follow-up calls needed speaily for the CBEP intervention.
The general practitioner could follow-up about CB#&ing the participant’s general
follow-up phone calls or appointments. On the othand, another way we could
implement the CBEP intervention in 5 minutes os l@®uld require conducting a future
research study to create an algorithm to use taiceedthe CBEP intervention
calculations to something that would take 30 sesandess, but that would be accurate
for a variety of participant characteristics (iages, fithess levels, etc). Then the
generally practitioner could provide a brief 3 ntmunstruction and demonstration on
how to walk at that cadence using a pedometer. Whidd provide an easier method to
implement the CBEP intervention and optimize thaegal practitioner’s time during

the participant appointments.



106

Summary

Our data demonstrate that CBEP does not inciéd8@Aominto a greater extent, as
compared to SC. Moreover, our accelerometer pamsethowed no differences
between SC and CBEP at TO, T1, T2, and T3. Howehwer,CBEP intervention was
well received by the participants as they repolikitig the new method of tracking
exercise intensity when using the pedometers. diitiad, the CBEP participants felt the
intervention motivated them to do more physicalvétgt The participants reported that
the CBEP intervention meeting was motivational fieem because it provided them
with structure and specific goals to strive for.e8fically, it helped them determine
their baseline physical activity levels. On the astthand, two participants reported
having difficulty using CBEP for walking exercisedause the CBEP was too hard to
keep track of. With that in mind, the use of thelki¥aife MVPA pedometers?® could
be utilized with the CBEP intervention to help m&BEP easier for the participants to
set cadence thresholds and to monitor time abostebatow the intensity threshof@®
In addition, our data demonstrate that CBEP is eastl as effective as SC for
maintaining physical activity levels of previoushactive adults. Based on this data, we
suggest that future research could improve uporCfBEP approach described in this
thesis to optimize the intervention for physicatliaty promotion initiatives to provide
patients who prefer to walk for exercise with thearmation and skills so they can walk
at a moderate-to-vigorous intensity. In fact, mogsearch needs to be conducted to
optimize the effectiveness of CBEP so it is easeruse from the participant’s
perspective. Likewise, more research needs to beumbed to minimize the time it

takes for a health care provider to instruct pasiénow to utilize the CBEP intervention.
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Conclusions

To our knowledge, very few studies have utiliZ28EP as a strategy to enhance the
amount of MVPAomin being performed by adults. Our study showed tH2ERE did not
significantly enhance MVP#&min or MVPAs,o, as compared to SC. Moreover, CBEP
did not increase Steps and Stepgpa Over time compared to SC. However, the
individuals that received the CBEP interventiont fiél motivated them to do more
physical activity. This study provides novel data $tepgvea that establishes baseline
data for this parameter to guide future physicativdg research. Our study
demonstrated the feasibility of utilizing CBEP twiease the motivation of participants
to perform more activity at MVPA. However, CBEP didt support participants to
increase their total physical activity levels oméi spent performing MVPA, as

compared to SC.
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Canadian Physical Activity Guidelines

FOR ADULTS - 18 — 64 YEARS

~— QGuidelines N

To achieve health benefits, adults aged 18-64 years should accumulate at least
150 minutes of moderate- to vigorous-intensity aerobic physical activity per
week, in bouts of 10 minutes or more.

@ Itis also beneficial to add muscle and bone strengthening activities
using major muscle groups, at least 2 days per week.

” More physical activity provides greater health benefits.

o _/
Let’s Talk Intensity! Being active for at least 150 minutes per
Moderate-intensity physical activities will cause adults week can help reduce the risk of:
to sweat a little and to breathe harder. Activities like: +  Premature death

*  Brisk walking *  Heart disease
+  Bike riding = Stroke
+ High blood pressure
Vigorous-intensity physical activities will cause adults «  Certain types of cancer
to sweat and be ‘out of breath’. Activities like: +  Type 2 diabetes
v Jogging + Osteoporosis
*  Cross-country skiing *+  Overweight and obesity
And can lead to improved:
« Fitness
*  Strength

* Mental health (morale and self-esteem)

Pick a time. Pick a place. Make a plan and move more!

& Join a weekday community running or walking group. & Rake the lawn, and then offer to do the same for a neighbour:

B Go for a brisk walk around the block after dinner. E Train for and participate in a run or walk for charity!

B Take a dance dlass after work. E Take up a favourite sport again or try a new sport.

B4 Bike or walk to work every day. E Be active with the family on the weekend!

Now is the time. Walk, run, w 4> CSEP | SCP
or wheel, and embrace life. / B Attts

PARTICIPALTION o capcalguicelines
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Appendix B: CPAG for Older Adults — 65 Years & Older
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Canadian Physical Activity Guidelines

FOR OLDER ADULTS - 65 YEARS & OLDER

— QGuidelines N

To achieve health benefits, and improve functional abilities, adults aged 65 years
and older should accumulate at least 150 minutes of moderate- to vigorous-
intensity aerobic physical activity per week, in bouts of 10 minutes or more.

It is also beneficial to add muscle and bone strengthening activities
using major muscle groups, at least 2 days per week.

Those with poor mobility should perform physical activities to enhance balance
and prevent falls.

s § O

More physical activity provides greater health benefits.

\_ _/
Let’s Talk Intensity! Being active for at least 150 minutes per
Moderate-intensity physical activities will cause week can he'P reduce the risk of:
older adults to sweat a little and to breathe harder. »  Chronic disease (such as high blood pressure and
Activities like: heart disease) and,

+  Brisk walking *  Premature death

*  Bicycling And also help to
= Maintain functional independence
= Maintain mobility
= Improve fitness
*  Cross-country skiing * Improve or maintain body weight
+  Swimming *  Maintain bone health and,
*  Maintain mental health and feel better

Vigorous-intensity physical activities will cause older
adults to sweat and be ‘out of breath’. Activities like:

Pick a time. Pick a place. Make a plan and move more!

B Join a community urban poling or mall walking group. E Take up a favourite sport again.

B Go for a brisk walk around the block after funch. E Be active with the family! Plan to have “active reunions”.
B Take a dance class in the afternoon. & Go for a nature hike on the weekend.

B Train for and participate in a run or walk for charity! E Take the dog for a walk after dinner.

Now is the time. Walk, run, « &)™ CSEP | SCP
or wheel, and embrace life. / B At

PBRTICIPACTION wwan esep ca/guidelinss
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Appendix C: Certified Exercise Physiologist (CEP) 8ope of Practice
and Competencies
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CSEP CEP Scope of Practice
A CSEP CEP is sanctioned by CSEP to:

1 Administer appropriate assessment protocols for the evaluation of physical fitness
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
care professional.

2. Provide physical activity clearance following further queries to positive responses
to questions 4, 5 and/or 7 on the PAR-Q. For example, an individual could be
cleared for physical activity/exercise by a CSEP CEP if: (i) in question 4 it was
determined that the dizziness was associated with over breathing during heavy
exercise or sudden postural changes, (ii) in question 5 it was determined that the
joint problem was an old knee, ankle, shoulder or other old joint constraint and
(iii) 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.

3. Provide physical activity clearance to clients who are screened out by PAR-Q
questions 1 and/or 6. In these instances, until additional information is gathered,
the CSEP CEP can recommend tailored, low intensity, progressive physical
activity (such as walking). L

4. Seek medical clearance for clients of any age who are screened out by PAR-Q
questions 2 and/or 3 which deal with potential heart problems before providing
physical activity recommendations.

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

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

7 Provide physical activity clearance to youths under age 15 who have consent of
their parent or guardian.

8. Interpret the results of an individual’s fitness assessment to determine the
individual’s health-related fitness level and/or performance-related (function,

+) fit ql 1
work or Sport) 11tness ievel.

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

1/

Reproduction of this document by any means is prohibited, 2007.
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12

13.

14.

1.5:

16.

17

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

Suggest dietary practices for health-related nutrition and performance-related
nutrition.

Use a heart rhythm tracing to observe heart response during a fitness 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, for the 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 musculoskeletal, cardio-respiratory, and metabolic conditions.

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

A CSEP-CEP is not sanctioned by CSEP to:

L.

Administer assessment protocols 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.

Reproduction of this document by any means is prohibited, 2007.
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2

indication of the outcome expectancies demanded of the CSEP CEP and guide CSEP
CEP Candidates in their preparation for the certification.

1
11
I11L
Iv.

V.

VL
VIL
VIIL
IX.

X

XII.

XL
XIV.

XV.
XV

Anatomy and Biomechanics

Exercise Physiology

Human Development and Aging

Physical Fitness Assessment Applications for: Health, Function and Work
or Sport

Physical Activity and Exercise Prescription Applications for: Health,
Function and Work or Sport

Nutrition and Weight Management

Data Management and Analysis

Health Promotion and Disease Prevention

Psychosocial Aspects of Human Behaviour Applied to Physical Activity,
Exercise, Rehabilitation and Exercise Therapy

Physical Activity/Exercise strategies and considerations for persons with
chronic diseases, functional limitations and disabilities associated with:
Cardiopulmonary/Metabolic Conditions, Musculoskeletal Conditions,
Neuromuscular Conditions and Aging

Pharmacology: commonly used agents for persons with chronic diseases,
functional limitations and disabilities associated with:
Cardiopulmonary/Metabolic Conditions, Musculoskeletal Conditions,
Neuromuscular Conditions and Aging

Evaluation: additional procedures for persons with chronic diseases,
functional limitations and disabilities associated with:
Cardiopulmonary/Metabolic Conditions, Musculoskeletal Conditions,
Neuromuscular Conditions and Aging

Clinical Exercise Prescription

Client Education

Professional Practice

Outcome Evaluation

Reproduction of this document by any means is prohibited. 2007.
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Appendix D: Risk Factor Identification Tool
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Risk Factor Identification Tool — Assessment Canten

The following list of questions provides an outlioé the general content of the RFIT
assessment. However, not all of these questionasied and they do not follow the linefar
process in which they are presented. Rather, auanajgorithm produces a series |of

guestions according to previous responses prowaglexhch individual participant.

Screen 1- This is a Risk Factor Identification Tool

This computer program will ask you questions abautr health behaviours. A report
will then be printed for you to keep for your infioation.

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

This is a touch screen. Press the “Next” buttofind out more about RFIT

Screen 2-Consent
Your answers may be helpful to study different gattibehaviours and how they affect
health and wellness. Once you've answered the igmsston this computer, the
information is coded for privacy and may be senatprotected research database. It
may also be linked to other research databasedufare studies. Your personal
information such as your name or health number wit be part of the research
database.
You can also continue with the survey without stgryour information.
Will you allow your responses to be sent to the rearch database?

Yes

No

Screen 3: Instructions
We're ready to begin...
Your responses [will / will not] be stored in thesearch database.

Here is how you use the program:
Each question can be answered by touching therscree
Once you have answered a question, press the “Nexttn.
By pressing the “Back” button you can go to thevpres screen.
To stop or exit the program at any time, press'@hat” button.
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To begin the program, please press the “Next” nutkow ...

Personal Health Information Number
Name
Date of Birth
Sex
Height
Weight
Self rated health present and one year ago
In the past 12 months, how many times have youultatsor visited a physician
outside of this clinic?
9. Do you regularly take any medications (prescriptiomver-the-counter) that have
not been prescribed by a physician at this clinic?
10.Do you see a dental professional regularly (i.eareor more often)?
SMOKING
11.Check the answer that best describes you at tlsepréme:
| have never 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 @& a social smoker)
12.What strategy(s) did you use to quit smoking? €&edll 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?
16.1n a typical day, how many servings of fruit andyg&ables would you eat?
17.1n a typical day, how many servings of grain pradweould you eat?
18.1n a typical day, how many servings of milk or ati@es would you have?
19. Are you lactose intolerant?
20.1In a typical day, how many servings of meat orratites would you eat?
21.Are you a vegetarian?
22.How often do you choose whole grain bread, crac&edsor high fiber cereal?
23.1In the past 7 days, how often did you eat breaKfgstox. within 1 hour of rising)?
24.Which of the following best describes how you falebut your present weight?
25. Assessment of readiness for change
26.How confident are you that you could make some gbato your daily diet?
ALCOHOL USE/ABUSE
27.In a typical week, how many alcoholic drinks do ymnsume?
28.1n a typical week, how many alcoholic drinks do ysmnsume on one occasion?
29.Please select all the statements that describe you:
I've felt guilty or bad after drinking
I've needed a drink first thing in the morning tet going

ONOOAWNE
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It is time to cut down or stop drinking
| get annoyed when someone criticizes how muclnkdr
None of the above
30. Assessment of readiness for change
PHYSICAL ACTIVITY
31.From the following list of physical activities, sel the activities you do during your
typical or usualveek. (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 presiquestion)
a. What is the TOTAL number of times per week you liis activity?
b. What is the TOTAL number of minutes per week yoergpdoing this
activity?
33.Select the activities you do during your typicausualweek. (Choose as many as
you like)
Household chores
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 selected (from previous quegtame listed below on the left hand
side of the screen. When you are doing these aiesyhow hard are you breaththg
Heavy (I can barely talk)
Moderate (I can maintain a conversation)
Light (I can speak easily)
35.Heavy breathing activities selected (from previqusstion)
c. What is the TOTAL number of times per week you ldese activities?
d. What is the TOTAL number of minutes per week ypearsl doing these
activities?
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36.Moderate breathing activities selected
e. What is the TOTAL number of times per week you ldese activities?
f. What is the TOTAL number of minutes per week yoerspdoing these
activities?
37.Assessment of readiness for change
38.How difficult would it be for you to increase yophysical activity level?
39.Does your physical health or pain limit your wonkaativities?
40.Does your activity level change according to thesses?
41.When riding a bicycle outdoors, how often do yolan& bicycle helmet?
42.Do you wear sunscreen with an SPF of 15 or gredten you are in the sunshine?
43.How often do you wear a hat to protect againstesqposure?
44. Are you presently employed?
45.Think about your workplace and any physical, cheinic other potential causes for
injury. Are you able to identify any potential hads?
46.How often do you protect yourself against poterfieards at your workplace?

The following guestions are for patients over the @e of 60.
47.Since last being seen by this doctor have you Hall with an injury that caused
you to limit your regular activities for at leasteoday or to go see a doctor?
48. Since last being seen by this doctor, have you bearved in more than 1 car
crash or collision?
49.Which of the following statements are true for you?
| have taken someone else’s medication to helpt treyy ailment
| sometimes miss a dose of my medication
| sometimes take more or less of my medicatioreddmg on how | feel
None of these statements apply to me

Questionnaire COMPLETE

Final Screen a-
Thank you for completing this questionnaire
Researchers are currently investigating ways ofravipg care for patients and
addressing physical activity needs. You may be lagibke participant for a related
study.
May we contact you with more information?

Yes

No

Final Screen b —
Using the keypad, please provide a phone numberenesearch staff may call you to
provide further information:
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Appendix E: Pedometer Intervention Sheet
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Appendix F: Patient’s Information Sheets
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Appendix G: Individualized Cadence-Based Pedometdexercise Prescription
Sheet
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Appendix H: Pedometer Intervention Follow-up Script
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Appendix |: Accelerometer Output Examples
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Appendix J: Table 15: Comparison of physical activy in 10 minute bouts with
absolute changes between SC and CBEP
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Table 15. Comparison of physical activity measuredn 10 minute bouts between
the Standard Care group (SC) and Cadenced-Based Exse Prescription group

(CBEP) at baseline (T0), 8 weeks (T1), 16 weeks (T2and 24 weeks (T3) as
measured using an accelerometer.

T0 T1 T2 T3

10 Minute Bouts
TotalPA omir (Mins/week)

SC 48 + 16 90 + 41 71+ 30 41 £ 10
CBEP 3710 44 + 15 48 £ 11 47 £ 14
T2-T1
SC - - 7 (-27 to 41) -
CBEP - - 0 (-54 to 54) -
T3-T1
SC - - - 0 (-2526)
CBEP - - - -197-80 19)
T3-T2
SC - - - 0 (-2720)
CBEP - - - 0 (-8838)
MVPA10min(Mins/week)
SC 21+ 12 30+ 26 36 + 28 16+9
CBEP 22+8 25+15 30+11 28+12
T2-T1
SC - - 67 -
CBEP - - 5+6 -
T3-T1
SC - - - -15 + 22
CBEP - - - 2+18
T3-T2
SC - - - -2P%
CBEP - - - -3+14

MET-mintotaiomin (MET-min/week)
SC 176 + 64 295 + 158 293 +192 109 £ 27
CBEP 140 + 40 181 + 66 148 + 30 146 + 43



151

T2-T1
SC - - 7 (-50 to 64) -
CBEP - - -18 (-509 t63) -
T3-T1
SC - - - 0 (-828B)
CBEP - - - -54 g4.to 76)
T3-T2
SC - - - 0 (-4740)
CBEP - - - 0 (-128123)
MVPAaEe-craG
SC 0 (0%) 1 (7%) 1 (7%) 0 (0%)
CBEP 0 (0%) 1 (6%) 1 (6%) 1 (6%)
TotalPAgoutsiomi (bouts/day)
SC 05+0.2 05+£0.2 05+£0.1 04+0.1
CBEP 04+0.1 04+0.1 04+0.1 04+0.1

MVPABoutslomh (bOUtS/day)
SC 02+0.1 01+0.1 0.1+0.1 01+0.1
CBEP 02+0.1 0.2+x0.1 0.2+0. .

Values are means + standard error or mediafl {@%5" percentile). Categorical variables expressed in
frequencies (Percentage of groupl; Standard Care group n=1GBEP, Cadenced-Based Exercise
Prescription group n=17.0, baseline time poinff1, 8 week time poinfT2, 16 week time poinfl3, 24
week time pointT2-T1, Change from 8 to 16 week time poif8-T1, Change from 8 to 24 week time
point; T3-T2 Change from 16 to 24 week time poiktyPA moderate to vigorous physical activity;
MET, metabolic equivalenMVPA\e.cpac Met the aerobic exercise recommendations in #readian
Physical Activity Guidelines based on MVBA. TotalPAsus1omin NUMber of bouts of total physical
activity performed for 10 minutes or longer per sl P Agousiomin NUMber of bouts of moderate to
vigorous physical activity performed for 10 minutedonger per day.
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Appendix K: Table 16: Comparison of physical activiy in sporadic bouts with
absolute changes between SC and CBEP
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Table 16. Comparison of sporadic physical activitypetween the Standard Care
group (SC) and Cadenced-Based Exercise Prescriptiagroup (CBEP) at baseline
(TO), 8 weeks (T1), 16 weeks (T2), and 24 weeks [T&8s measured using an
accelerometer.

T0 T1 T2 T3

Sporadic Bouts
TotalPAspo (Mins/week)

SC 1186+ 150 1342+113 1128+ 144 1206& 1
CBEP 1226 + 94 1230+ 105 1189+ 104 12040%
T2-T1
SC - -213 £ 97 -
CBEP - -42 £ 79 -
T3-T1
SC - - -141 + 104
CBEP - - -27 £ 96
T3-T2
SC - - 0 (-124124)
CBEP - - 0 (-134184)
T2-T1/T1
SC - -15+ 7% -
CBEP - -0.2+ 6% -
T3-T1/T1
SC - - -4 (-1624%)
CBEP - - -8 (-3014%)
T3-T2/T2
SC - - 0 (-11 tboh)
CBEP - - 0 (-1318%)
MVPAspo (Mins/week)
SC 124 + 21 122 + 26 95+ 31 99 + 20
CBEP 139+ 19 150 + 25 134 + 18 129+ 19
T2-T1
SC - -26 + 20 -
CBEP - -15+ 20 -



T3-T1
sc
CBEP

T3-T2
SC
CBEP

T2-T1/T1
SC
CBEP

T3-T1/T1
SC
CBEP

T3-T2/T2
SC
CBEP

MET-minrotaispor (MET-min/week)
3528 + 488
3998 + 287

SC
CBEP

T2-T1
SC
CBEP

T3-T1
SC
CBEP

T3-T2
SC
CBEP

T2-T1/T1
SC
CBEP

T3-T1/T1
SC
CBEP

3530 + 362
4260 + 413

-41 (-85 to 3%)
-11 (-57 to 35%)

2894 + 492
3159 + 284

-933 (-1420 to 634
-1261 (-26391tb7)

-32 (-49 to -15%)
-27 (-55 to 1%)
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-23+19
-20 + 20

4 (-10 8)1
-2 (-2925)

-19 (-491tH%)
-17 (-6521%)

4 (-35 1394)
- 5 (-B516%)

30261 4
32181%

-1047 (-D% -154)
-148239 to -573)

0 (-648648)
0 (-850850)

-24 (-502h)
-34 (-t8-20%)
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T3-T2/T2
sc - - - 0 (-38 1898)
CBEP - - - 0 (-3036%)

Values are means + standard error or mediafi {@35" percentile) SG Standard Care group n=1GBEP,
Cadenced-Based Exercise Prescription group n¥Q, haseline time poinffl, 8 week time poinfl2, 16
week time pointT3, 24 week time poinfT2-T1 Change from 8 to 16 week time poifi8-T1, Change from
8 to 24 week time poinf3-T2 Change from 16 to 24 week time poift2-T1/T]1 Percent change from 8
to 16 week time poinff3-T1/T1 Percent change from 8 to 24 week time pdiBtT2/T2 Percent change
from 16 to 24 week time poink]VPA moderate to vigorous physical activiET, metabolic equivalent.
Time effect for MET-MiRgaispo Where TO, T1 > T2, T3 (p<0.05).
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Appendix L: Table 17: Comparison of total steps peday between SC and CBEP
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Table 17. Comparison of total steps taken per day easured in sporadic bouts
between the Standard Care group (SC) and CadencedaBed Exercise Prescription
group (CBEP) at baseline (T0), 8 weeks (T1), 16 wee(T2), and 24 weeks (T3) as
measured using an accelerometer.

TO T1 T2 T3
Steps
Stepsota (Steps/day)
SC 5751+ 711 6417 £ 627 5515 % 943 5712& 7
CBEP 6439 + 572 6379 + 709 5370 + 500 610D2
Absolute Change
T2-T1
SC - - -903 + 506 -
CBEP - - -1009 + 613 -
T3-T1
SC - - - -705 + 635
CBEP - - - -277 £ 629
T3-T2
SC - - - 0 (-1545 to 1545)
CBEP - - - 0 (-1156 to 1156)
Relative Change
T2-T1/T1
SC - - -28 (-56 to 0%) -
CBEP . . -13 (-37 to 11%) :
T3-T1/T1
SC - - - 3 (-32 to 38%)
CBEP - - - -10 (-52 to 32%)
T3-T2/T2
SC - - - 0 (-48 to 48%)
CBEP - - - 0 (-30 to 30%)
Stepso,ooc
SC 1 (7%) 2 (13%) 4 (27%) 3 (20%)
CBEP 1 (6%) 3 (18%) 1 (6%) 2 (12%)

Values are means + standard error or mediaft {5 percentile). Categorical variables expressed in
frequencies (percentage of groupl; Standard Care group n=1GBEP, Cadenced-Based Exercise

Prescription group n=17.0, baseline time poinff1, 2 month time poinfl2, 4 month time pointT3, 6

month time pointT2-T1, Change from 2 to 4 month time poil8-T1 Change from 2 to 6 month time
point; T3-T2 Change from 4 to 6 month time poirit2-T1/T1 Percent change from 2 to 4 month time
point; T3-T1/T1 Percent change from 2 to 6 month time poii8sT2/T2 Percent change from 4 to 6 month
time point;Stepso oo, reached 10,000 total steps per day.
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Appendix M: Table 18: Comparison of MVPA steps perday between
SC and CBEP
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Table 18. Comparison of moderate-to-vigorous stepwken per day measured in

sporadic bouts between the Standard Care group (SCand Cadenced-Based
Exercise Prescription group (CBEP) at baseline (TQ)8 weeks (T1), 16 weeks (T2),
and 24 weeks (T3) as measured using an acceleronmete

TO T1 T2 T3
Steps
Stepsivea (Steps/day)
SC 1742 £ 315 1710 £ 434 1390 + 523 1328% 2
CBEP 2019 + 283 2154 + 407 1904 £ 270 18Z2%%
Absolute Change
T2-T1
SC -320 + 248 -
CBEP -249 + 306 -
T3-T1
SC - -136 (-835 to 563)
CBEP - -556 (-1348 to 236)
T3-T2
SC - 30 (-222 to 282)
CBEP - 0 (-538 to 538)
Relative Change
T2-T1/T1
SC -41 (-75 to -7%) -
CBEP -2 (-42 to 38%) -
T3-T1/T1
SC - -14 (-50 to 22%)
CBEP - -20 (-62 to 22%)
T3-T2/T2
SC - 4 (-51 to 59%)
CBEP - 0 (-28 to 28%)

Values are means + standard error or mediaft-{®5 percentile) SG Standard Care group n=1GBEP,
Cadenced-Based Exercise Prescription group n¥Q, haseline time poinff1, 2 month time pointT2, 4
month time pointT3, 6 month time poinfl2-T1, Change from 2 to 4 month time poifi-T1, Change
from 2 to 6 month time poin§;3-T2 Change from 4 to 6 month time poirit2-T1/T1 Percent change
from 2 to 4 month time poin¥3-T1/T1 Percent change from 2 to 6 month time poli3:T2/T2 Percent
change from 4 to 6 month time poiMVPA, moderate to vigorous physical activity.
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Appendix N: Table 19: Comparison of RFIT self-repoted physical activity
between SC and CBEP
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Table 19. Comparison of self-reported physical actity between the Standard Care
group (SC) and Cadenced-Based Exercise Prescriptiogroup (CBEP) using the
Risk Factor Identification Tool (RFIT) at baseline (TO), 8 weeks (T1), 16 weeks
(T2), and 24 weeks (T3).

TO T1 T2 T3
RFITyvea (mins/week)
SC 322 + 200 576 £+ 234 466 + 167 312 + 163
CBEP 668 + 266 543 + 225 589 + 248 639 + 277
T2-T1
SC - - -111 + 252 -
CBEP - - 46 + 81 -
T3-T1
SC - - - -265 {015
CBEP - - - 95 +(14
T3-T2
sc i i i -163 (43D -15)
CBEP i i i 0 (-36311)
RFITaE-cPAG
sC 4 (40%) 8 (80%) 7 (70%) 5 (50%)
CBEP 6 (46%) 7 (54%) 7 (54%) 10 (77%)

Continuous variables expressed as mean + stanttarcbe median (28to 75" percentile). Categorical
variables expressed in frequencies (percentageoopy SG Standard Care group n=10BEP,
Cadenced-Based Exercise Prescription group nMV3RA moderate to vigorous physical activiyEI Tag.
crae Met the aerobic exercise recommendations in #r@dian Physical Activity Guidelines based on
MVPA 10min TO, baseline time poinffl, 8 week time pointT2, 16 week time poinfT3, 24 week time
point; T2-T1, Change from 8 to 16 week time poim8-T1, Change from 8 to 24 week time poifi8-T2

Change from 16 to 24 week time point.
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Appendix O: Table 20: Comparison of SF-12 health swey results
between SC and CBEP
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Table 20. Comparison of self-reported quality of ke between the Standard Care
group (SC) and Cadenced-Based Exercise Prescriptiogroup (CBEP) using the
Short-form 12 quality of life questionnaire (SF-12)at baseline (T0), 8 weeks (T1),

16 weeks (T2), and 24 weeks (T3).

T0 T1 T2 T3
SF-12 Survey Data
Physical functioning
SC 38+ 3% 44 + 3% 43 + 3% 40 £ 3%
CBEP 42 £ 2% 44 + 2% 43 + 3% 45 + 3%
T2-T1
SC - - -1+ 2% -
CBEP - - -1+2% -
T3-T1
SC - - - -2 (-6280)
CBEP - - - 1 (-4 to 6%)
T3-T2
SC - - - -3+2%
CBEP - - - 2+2%
T2-T1/T1
SC - - -0.4 + 4% -
CBEP - - -2+ 5% -
T3-T1/T1
SC - - - -7 +4%
CBEP - - - 2+4%
T3-T2/T2
SC - - - -10 ({®44%)
CBEP - - - 5 17%)
Mental functioning
SC 46 + 3% 45 + 3% 48 + 3% 50 £ 3%
CBEP 47 £ 3% 49 £+ 2% 52 + 3% 50 + 3%
T2-T1
SC - - 3+3% -
CBEP - - 3+2% -
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T3-T1

SC - - - 4+ 4%

CBEP - - - 1+3%
T3-T2

SC - - - 2%3

CBEP - - - -2 + 3%
T2-T1/T1

SC - - 2 (-12to 16%) -

CBEP - - 6 (-10 to 22%) -
T3-T1/T1

SC - - - 8 (-1228%)

CBEP - - - 3 (-8D26%)
T3-T2/T2

SC - - - 4 (-816%)

CBEP - - - 3 (®11%)

Values are mean + standard error or mediali {875" percentile) SG Standard Care group n=16;
CBEP, Cadenced-Based Exercise Prescription nSE312 Short-form 12 Questionnairéf, baseline
time point;T1, 8 week time pointT2, 16 week time poinf[3, 24 week time poinf[2-T1, Change from 8
to 16 week time poinff3-T1, Change from 8 to 24 week time poili8-T2 Change from 16 to 24 week
time point; T2-T1/T1 Percent change from 8 to 16 week time pditT1/T1 Percent change from 8 to
24 week time poinf]T3-T2/T2 Percent change from 16 to 24 week time point.eT@ffect for physical
functioningwhere TO < T1, T3 (p<0.05).
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Appendix P: Table 21: Comparison of MVPA steps peday with absolute changes
in gender sub-groups
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Table 21. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and lwke them down by their
gender to compare moderate-to-vigorous (MVPA) stepper day at baseline (T0), 8
weeks (T1), 16 weeks (T2), and 24 weeks (T3).

T0 T1 T2 T3
Gender (female)
Female 2199 + 255 2383+ 370 1997 + 371 1758% 2
Male 1209 + 264 983 + 327 929 + 299 1227 + 303
Absolute Change
T2-T1
Female - - -386 + 256 -
Male - - -54 + 290 -
T3-T1
Female - - - -624 82
Male - - - 244 + 339
T3-T2
Female - - - 0 (-611619)
Male - - - 12 (-220 to 244)

Relative Change
T2-T1UT1
Female - -
Male - -

T3-T1/T1
Female - -
Male - -

T3-T2/T2
Female - -
Male - -

-11 (-45t0 28% -
-24 (-117 to 69%) -

- -20 (-B515%)
- -0.4 (-94 to 94%)

- 0 (-3737%)
- 2 (-25 to 29%)

Continuous variables expressed as mean + stanttarcbe median (28to 75" percentile). We pooled the
Standard Care group (SC) and Cadenced-Based Exé&hescription group (CBEP) accelerometer data
and broke them down by gender. Female n=22; Mal®nEQ, baseline time poinff1, 8 week time point;
T2, 16 week time poinfl 3, 24 week time poinff2-T1, Change from 8 to 16 week time poil8-TJ,
Change from 8 to 24 week time poifB-T2 Change from 16 to 24 week time poil2-T1/T1 Percent
change from 8 to 16 week time poifMB-T1/T1 Percent change from 8 to 24 week time pdiBtT2/T2
Percent change from 16 to 24 week time pd¥;PA moderate to vigorous physical activity. Groupeetf
for gender where Gendgka > Gendeg,. (p<0.05).
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Appendix Q: Table 22: Comparison of MVPA steps peday with absolute changes
in age sub-groups
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Table 22. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and loke them down based on
their age being below or above the median age of §2ars to compare moderate-to-
vigorous (MVPA) steps per day at baseline (T0), 8 @eks (T1), 16 weeks (T2), and
24 weeks (T3).

T0 Tl T2 T3
Age (52 years)
Ag8/oung 2185 + 244 2287 +£424 1888 £ 245 1888 + 250
Ageyd 1593 + 330 1604 + 405 1439 + 515 1298 + 270
Absolute Change
T2-T1
AgGounc - - -399 + 322 -
Adeyd - - -165 + 234 -
T3-T1
Ag&unc - - - -317 (-1300 to 666)
Ag8d - - - -170 (-692 to 352)
T3-T2
AGQounc - - - 0 (-484 to 484)
Aged - - - 12 (-388 to 412)
Relative Change
T2-T1/T1
Ag%ung - - -5 (-38 to 28%) -
Ageud - - -20 (-60 to 20%) -
T3-T1/T1
AGQounc - - - -13 (-50 to 24%)
Ag8qd - - - -19 (-57 to 19%)
T3-T2/T2
Ag%ung - - - 0 (-23 to 23%)
Ag8d - - - 3 (-53 to 59%)

Continuous variables expressed as mean + standarce median (258 to 75" percentile). We pooled the
Standard Care group (SC) and Cadenced-Based Exé&hascription group (CBEP) accelerometer data
and broke them down based on their age being belgual to, or above the median age of 52 years.
AgeyoungN=16; Aggy N=16.TO, baseline time poinf1, 8 week time pointl2, 16 week time poini[3, 24
week time pointT2-T1 Change from 8 to 16 week time poifi8-T1 Change from 8 to 24 week time
point; T3-T2 Change from 16 to 24 week time poif-T1/T1 Percent change from 8 to 16 week time
point; T3-T1/T1 Percent change from 8 to 24 week time paitT2/T2 Percent change from 16 to 24
week time pointMVPA moderate to vigorous physical activity.
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Appendix R: Table 23: Comparison of MVPA steps peday with absolute changes
in weight sub-groups
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Table 23. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and bwke them based on their

weight being under or over the median weight of 108g to compare moderate-to-

vigorous (MVPA) steps per day at baseline (T0), 8 @eks (T1), 16 weeks (T2), and
24 weeks (T3).

T0 T1 T2 T3

Weight (103 kg)
Weight,nger 2080 £ 355 1793 +433 1825+514 1675 + 221
Weightyye 1699 + 221 2098 £ 411 1502 + 252 1511 + 312

Absolute Change
T2-T1
Weightnder - - -64 (-981 to 853) -
Weighdve, -126 (-777 t0 525) -

T3-T1
Weightnger - - - -83 (-960 to 794)
Weighdve: - - - -397 (-1184 to 390)

T3-T2
Weightnder - - - 134 (-540 to 808)
Weighdye 0 (-113 to 113)

Relative Change
T2-T1/T1
Weighinger - - 2 (-63 to 67%) -
Weighdye -15 (-38 to 8%) -

T3-T1/T1

Weightnger
Weighdve

-9 (-72 to 54%)
-35 (-72 to 2%)

T3-T2/T2
Weighinder - - - 11 (-82 to 104%)
Weighdye - - - 0 (-11 to 11%)

Continuous variables expressed as mean + standarcde median (28to 758" percentile). We pooled the
Standard Care group (SC) and Cadenced-Based Exéhascription group (CBEP) accelerometer data
and broke them down based on their weight being@uyratjual to, or over the median weight of 103 kg.
Weight,gerN=16; Weighg,er N1=16.TO, baseline time poinff1, 8 week time poinfT2, 16 week time point;
T3, 24 week time poinfl2-T1, Change from 8 to 16 week time poifi8-T1 Change from 8 to 24 week
time point;T3-T2 Change from 16 to 24 week time poifi-T1/T1 Percent change from 8 to 16 week
time point;T3-T1/T1 Percent change from 8 to 24 week time pditT2/T2 Percent change from 16 to
24 week time pointMVVPA moderate to vigorous physical activity.
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Appendix S: Table 24: Comparison of MVPA steps peday with absolute changes
in BMI sub-groups
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Table 24. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and loke them down based on
their BMI being under or over the median BMI of 36 kg/m? to compare moderate-

to-vigorous (MVPA) steps per day at baseline (TO)3 weeks (T1), 16 weeks (T2),
and 24 weeks (T3).

T0 T1 T2 T3
BMI (36 kg/m?)
BMI under 1954 + 323 1544 + 280 1422 + 324 1530 + 232
BMI over 1825+ 273 2347 £510 1904 + 468 1655 + 305
Absolute Change
T2-T1
BMUinder - - -122 + 248 -
BMbye - - -442 + 309 -
T3-T1
BMUinder - - - -14 + 263
BMbye - - - -691 + 365
T3-T2
BMUnder - - - 46 (-557 to 649)
BMbye, - - - 0 (-254 to 254)
Relative Change
T2-T1/T1
BMUinder - - -12 (-56 to 32%) -
BMbye, - - -11 (-34 to 12%) -
T3-TUT1
BMUinder - - - -9 (-58 to 40%)
BMbye, - - - -35 (-66 to -4%)
T3-T2/T2
BMUinder - - - 6 (-87 to 99%)
BMbye - - - 0 (-16 to 16%)

Continuous variables expressed as mean + standarce median (258to 75" percentile). We pooled
the Standard Care group (SC) and Cadenced-Basedigex@rescription group (CBEP) accelerometer
data and broke them down based on their BMI bemdgr equal to, or over the median BMI of 36
kg/mf. BMIyngerN=16; BMbyer N=16.T0, baseline time poinff1, 8 week time pointl2, 16 week time
point; T3, 24 week time poinfT2-T1 Change from 8 to 16 week time poifi8-T1 Change from 8 to 24
week time pointT3-T2 Change from 16 to 24 week time poifi2-T1/T1 Percent change from 8 to 16
week time pointT3-T1/T1 Percent change from 8 to 24 week time pdiBtT2/T2 Percent change from
16 to 24 week time poinNVPA moderate to vigorous physical activiiMI, body mass index.
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Appendix T: Table 25: Comparison of MVPA steps perday in seasonal sub-groups
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Table 25. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and lwke them down based on the
season they began participating in the ENCOURAGE stly to compare moderate-
to-vigorous (MVPA) steps per day at baseline (TO)}3 weeks (T1), 16 weeks (T2),
and 24 weeks (T3).

T0 T1 T2 T3

The season they participated in the ENCOURAGE study
Spring/Summer 1940 + 232 1911+ 336 1642 =236 1755 + 225
Fall/Winter 1761 + 467 2033 +635 1718+ 843 117825

Absolute Change

T2-T1
Spring/Summer -270 £ 247 -
Fall/Winter - - -314 + 328 -

T3-T1
Spring/Summer - - - -145 (-932 to 642)
Fall/Winter - - - -631 (-13260 58)

T3-T2
Spring/Summer - - - 0 (-407 to 407)
Fall/Winter - - - 24 (-425 wr 3)

Relative Change

T2-T1/T1
Spring/Summer - - -13 (-53 to 27%) -
Fall/Winter - - -9 (-54 to 36%) -

T3-T1/T1
Spring/Summer - - - -19 (-60 to 22%)
Fall/Winter - - - -27 (-60 ®0)

T3-T2/T2
Spring/Summer - - - 0 (-25 to 25%)
Fall/Winter - - - 4 (-38 t640)

Continuous variables expressed as mean + standarde median (2@ to 75" percentile). We pooled the
Standard Care group (SC) and Cadenced-Based Ex&niscription group (CBEP) accelerometer data
and separated them into two season groups (spuimgier group and fall/winter group) depending on the
month they started the ENCOURAGE study. Spring/Sem{iflarch to August) n=23; Fall/Winter
(September to February) n=B0, baseline time poinff1, 8 week time poinfl2, 16 week time poinfT 3,

24 week time pointT2-T1, Change from 8 to 16 week time poif8-T1, Change from 8 to 24 week time
point; T3-T2 Change from 16 to 24 week time poifh2-T1/T1 Percent change from 8 to 16 week time
point; T3-T1/T1 Percent change from 8 to 24 week time paditT2/T2 Percent change from 16 to 24
week time pointMVPA moderate to vigorous physical activity.
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Appendix U: Table 26: Comparison of total steps peday in gender sub-groups
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Table 26. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and dided them by their gender
to compare total steps per day at baseline (T0),\8eeks (T1), 16 weeks (T2), and 24

weeks (T3).

T0

T1 T2

T3

Gender (female)
Female
Male

Absolute Change

T2-T1
Female
Male

T3-T1
Female
Male

T3-T2
Female
Male

Relative Change

T2-T1/T1
Female
Male

T3-T1/T1
Female
Male

T3-T2/T2
Female
Male

Stepso,ooc
Gendefemale
Gendekale

5942 + 473
6500 + 1018

0 (0%)
2 (20%)

6613 + 515 5447 + 585
5921 + 1021H417 + 1035

- -1166 + 452
- -504 + 805

- -17 + 6%
- -0.1+18%

3 (14%)
2 (20%)

3 (14%)
2 (20%)

5626G 6
6565 *+ 932

-988 3%
644 + 690

178 #b4
1148 + 546

-12 + 8%
28 + 20%

0 (-3737%)
18 (-19 to 55%)

2 (9%)
3 (30%)

Continuous variables expressed as mean + stanttarcde median (28to 75" percentile). Categorical
variables expressed in frequencies (Percentagmapyy We pooled the Standard Care group (SC) and
Cadenced-Based Exercise Prescription group (CBEd®lerometer data and divided them by gender.
Female n=22; Male n=100, baseline time poinff1, 8 weeks time poinff2, 16 weeks time poinf3, 24
weeks time pointT2-T1, Change from 8 to 16 week time poil8-T1, Change from 8 to 24 week time

point; T3-T2 Change from 16 to 24 week time poif-T1/T] Percent change from 8 to 16 weeks time
point; T3-T1/T1 Percent change from 8 to 24 weeks time pdiBtT2/T2 Percent change from 16 to 24
weeks time pointSteps, oo, reached 10,000 total steps per day.
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Appendix V: Table 27: Comparison of total steps peday in age sub-groups
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Table 27. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and dided them based on their
age being below, equal to, or above the median agé 52 years to compare total
steps per day at baseline (T0), 8 weeks (T1), 16eks (T2), and 24 weeks (T3).

TO T1 T2 T3
Age (52 years)
Ag8oung 7187 + 637 7195+ 683 6440 + 724 6552 + 777
Ag&d 5046 + 519 5599 + 603 4436 * 635 5286 + 621
Absolute Change
T2-T1
Adounc - - -756 + 635 -
Ag8qd . - -1163 + 491 -
T3-T1
Ag@unc - - - -643 + 649
Aggqd - - - -313 + 618
T3-T2
Ag@ounc - - - 113 + 468
Ag8d - - - 850 + 689
Relative Change
T2-T1/T1
Ad&ounc - - -10 (-38 to 18%) -
Ageud - - -30 (-54 to -6%) -
T3-T1/T1
AGounc - - - -15 (-50 to 20%)
Ageud - - - 2 (-32 to 36%)
T3-T2/T2
Ag@unc - - - 7+ 10%
Ag8qd - - - 44 + 20%
Stepso,ooc
Agd8oung 2 (13%) 4 (25%) 4 (25%) 4 (25%)
Ag&d 0 (0%) 1 (6%) 1 (6%) 1 (6%)

Continuous variables expressed as mean + standarcde median (2@ to 75" percentile). Categorical
variables expressed in frequencies (Percentagmapyy We pooled the Standard Care group (SC) and
Cadenced-Based Exercise Prescription group (CBEd®lerometer data and divided them based on their
age being below, equal to, or above the mediarohg2 years. AggungN=16; Agey N=16.TO, baseline
time point;T1, 8 weeks time poinff2, 16 weeks time poinf3, 24 weeks time poin§2-T1, Change from

8 to 16 week time poinf3-T1 Change from 8 to 24 week time poifi8-T2 Change from 16 to 24 week
time point;T2-T1/T1 Percent change from 8 to 16 weeks time pdi8tT1/T1 Percent change from 8 to
24 weeks time poinff3-T2/T2 Percent change from 16 to 24 weeks time p&teps 000 reached 10,000
total steps per day. Group effect for age where,Age> Age,q (p<0.05).
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Appendix W: Table 28: Comparison of total steps peday in weight sub-groups
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Table 28. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and dided them based on their

weight being under, equal to, or over the median wght of 103 kg to compare total

steps per day at baseline (T0), 8 weeks (T1), 16eks (T2), and 24 weeks (T3).

T0 T1 T2 T3
Weight (103 kg)
Weightynger 6089 + 667 5634 £ 508 5456 + 777 5760 £ 540
Weightoyer 6144 + 619 7160 £ 761 5420 + 677 6079 £ 865
Absolute Change
T2-T1
Weighinger - - -178 £ 566 -
Weighdye - - -1741 + 498* -
T3-T1
Weightnger - - - 126 + 632
Weighdye - - - -1082 + 598
T3-T2
Weighinger - - - 607 (-768 to 1982)
Weighdye - - - 0 (-1263 to 1263)
Relative Change
T2-T1/T1
Weighinger - - 2+12% -
Weighdye - - -22 + 5% -
T3-T1/T1
Weighinger - - - 13 (-19 to 45%)
Weighdye - - - -16 (-43 to 11%)
T3-T2/T2
Weighinder - - - 9 (-34 to 52%)
Weighdye - - - 0 (-34 to 34%)
Stepso,ooc
Weightynder 1 (6%) 0 (0%) 3 (19%) 2 (13%)
Weightoyer 1 (6%) 5 (31%)* 2 (13%) 3 (19%)

Continuous variables expressed as mean + standarcde median (2@ to 78" percentile). Categorical
variables expressed in frequencies (Percentagmuaply We pooled the Standard Care group (SC) and
Cadenced-Based Exercise Prescription group (CBEd®lerometer data and divided them based on their
weight being under, equal to, or over the mediaighteof 103 kg. WeightgerN=16; Weighd,er N=16.TO,
baseline time poinfT1, 8 weeks time poinff2, 16 weeks time poinf3, 24 weeks time poinf2-T1,

Change from 8 to 16 week time poifB-T1, Change from 8 to 24 week time poilM8-T2 Change from

16 to 24 week time poinf2-T1/T1 Percent change from 8 to 16 weeks time pdi@tT1/T1 Percent
change from 8 to 24 weeks time poih8-T2/T2 Percent change from 16 to 24 weeks time point;

Stepso oo, reached 10,000 total steps per daydifferent than the Weightse group (p<0.05) .
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Appendix X: Table 29: Comparison of total steps peday in BMI sub-groups
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Table 29. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and dided them based on their
BMI being under, equal to, or over the median BMI ¢ 36 kg/nf to compare total
steps per day at baseline (T0), 8 weeks (T1), 16eks (T2), and 24 weeks (T3).

TO T1 T2 T3
BMI (36 kg/m?)
BMI ynger 6103 £ 684 5962 + 592 5133 + 714 5775 + 646
BMlgwer 6131 + 600 6833 + 734 5743 + 734 6064 + 789
Absolute Change
T2-T1
BMI under - - -829 + 596 -
BMl ove, - - -1090 + 541 -
T3-T1
BMI under - - - -187 £ 651
BMlove - - - -769 £ 610
T3-T2
BMI under - : : 432 (-1126 to 1990)
BMl oves - - - 0 (-1263 to 1263)
Relative Change
T2-T1/T1
BMI under - - -22 (-57 t013%) -
BMlove - - -14 (-33 to 50/0) -
T3-T1/T1
BMI under - - - 5 (-24 to 34%)
BMlove - - - -16 (-50 to 18%)
T3-T2/T2
BMI under - - - 40 + 21%
BMl e - - - 10 £+ 9%
Stepsio oo
BMI under 1 (6%) 1 (6%) 2 (13%) 2 (13%)
BMlower 1 (6%) 4 (25%) 3 (19%) 3 (19%)

BMI sieps (kg/m? * steps per day)
SC 209624 + 28299232065 + 25391 202926 + 36904 205445 + 28347
CBEP 236843 + 18807 239196 + 27097 196155 + 15514 225416 + 26160



183

BMI steps (kg/m? * steps per day)
BMI ynger 198228 + 22561 194400 + 20483 165998 + 23436 187057 + 21611
BMl gver 249940 + 22979 277306 + 27374 232660 + 27723 245053 + 30212

Continuous variables expressed as mean + stantarcbe median (28to 75" percentile). Categorical
variables expressed in frequencies (Percentagmapl) We pooled the Standard Care group (SC) and
Cadenced-Based Exercise Prescription group (CBEd®lerometer data and divided them based on their
BMI being under, equal to, or over the median B¥I186 kg/nf. BMIyngerN=16; BMbye; N=16.T0,

baseline time poinfT1, 8 weeks time poinff2, 16 weeks time poinf3, 24 weeks time poinf2-T1,

Change from 8 to 16 week time poifB-T1, Change from 8 to 24 week time poilM8-T2 Change from

16 to 24 week time poinf2-T1/T1 Percent change from 8 to 16 weeks time pdi@tT1/T1 Percent
change from 8 to 24 weeks time poih8-T2/T2 Percent change from 16 to 24 weeks time p&iiti,

body mass indexSteps oo reached 10,000 total steps per diytlseps Work of moving calculated by
multiplying BMI * StepSt. Group effect for BMd, where, BMlinge < BMl e, (p<0.05).
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Appendix Y: Table 30: Comparison of total steps peday in seasonal sub-groups
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Table 30. We pooled the Standard Care group (SC) @nCadenced-Based Exercise
Prescription group (CBEP) accelerometer data and lwke them down based on the
season they began participating in the ENCOURAGE stly to compare total steps
per day at baseline (T0), 8 weeks (T1), 16 weeks)T and 24 weeks (T3).

T0 T1 T2 T3

The season they participated in the ENCOURAGE study
Spring/Summer 6354 + 542 6444 + 584 5261 + 581 5991 + 586
Fall/Winter 5511 + 795 6276 + 805 5890 + 1065 5781030

Absolute Change
T2-T1
Spring/Summer -1184 + 459 -
Fall/Winter - - -386 + 791 -
T3-T1
Spring/Summer - - - -454 + 559
Fall/Winter - - - -539 + 701
T3-T2

Spring/Summer
Fall/Winter

Relative Change
T2-T1/T1
Spring/Summer
Fall/Winter
T3-T1/T1
Spring/Summer
Fall/Winter
T3-T2/T2
Spring/Summer
Fall/Winter

-17 (-40 to 6%)
-1 (-36 to 34%)

730 + 410
-153 + 1060

-5 (-37 t0 27%)
-19 (-48 t0%)

0 (-34 to 34%)
0 (-43 tcB46)

Stepso,oo
Spring/Summer 2 (9%) 4 (17%) 3 (13%) 3 (13%)
Fall/Winter 0 (0%) 1 (11%) 2 (22%) 2 (22%)

Continuous variables expressed as mean + standarde median (2@ to 75" percentile). We pooled the
Standard Care group (SC) and Cadenced-Based Exé&hescription group (CBEP) accelerometer data
and separated them into two season groups (spuimgier group and fall/winter group) depending on the
month they started the ENCOURAGE study. Spring/Sem{iarch to August) n=23; Fall/Winter
(September to February) n=B0, baseline time poinffl, 8 week time pointfT2, 16 week time poinfT3,

24 week time pointT2-T1, Change from 8 to 16 week time poil8-T1, Change from 8 to 24 week time
point; T3-T2 Change from 16 to 24 week time poin2-T1/T1 Percent change from 8 to 16 week time
point; T3-T1/T1 Percent change from 8 to 24 week time pdi3tT2/T2 Percent change from 16 to 24
week time pointSteps, oo, reached 10,000 total steps per day.
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Appendix Z: Table 31: Comparison of total and MVPAsteps per day between
SC and CBEP separated into seasonal sub-groups
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Table 31. We separated the Standard Care group (SCand Cadenced-Based
Exercise Prescription group (CBEP) based on the ssan they began participating
in the ENCOURAGE study to compare total and moderag-to-vigorous (MVPA)

steps per day at baseline (T0), 8 weeks (T1), 16eks (T2), and 24 weeks (T3).

T0 T1 T2 T3

Stepsotal (Steps/day)
Spring/Summer

SC 5829 + 1011 6739+ 927 5053+ 1249 572667

CBEP 6691 + 625 6255+ 775 5394 + 563 6t&D5
Fall/Winter

SC 5635+ 1040 5935+ 780 6207 + 1522 569047

CBEP 5262 + 1461 6959 + 2098255 + 1311 5827 + 2690

Stepsavea (Steps/day)
Spring/Summer

SC 1575 + 318 1417 + 362 1006 + 338 13841

CBEP 2174 + 315 2229 + 492 2050 + 278 206FB1
Fall/Winter

SC 1992 + 655 2148 + 971 1966 + 1238 1349#%

CBEP 1299 + 555 1802 + 305 1224 + 828 83RRK

Continuous variables expressed as mean + stantarcbe median (28to 75" percentile). We separated
the Standard Care group (SC) and Cadenced-basecid¢exBrescription group into two season groups
(spring/summer group and fall/winter group) depagdin the month they started the ENCOURAGE
study. SC in Spring/Summer (March to August) n=BE® in Spring/Summer (March to August) n=14;
SC in Fall/Winter (September to February) n=6; CBEFall/Winter (September to February) n¥3),
baseline time poinfT1, 8 week time poinfT2, 16 week time poinf[3, 24 week time pointyIVPA
moderate to vigorous physical activity.
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Appendix AA: Table 32: Comparison of valid acceleraneter days and length of
wear times between SC and CBEP
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Table 32. Comparison of the number of valid accelemeter days and hours valid
daily wear times for the Standard Care group (SC) ad Cadenced-Based Exercise

Prescription group (CBEP) at baseline (T0), 8 week&l'1), 16 weeks (T2), and 24
weeks (T3).

TO T1 T2 T3
Valid Accelerometer Days (#)
SC 6+0.3 5+04 5+04 5+05
CBEP 7+0.3 7+04 6+0.3 5+0.3
Wear Time (hours/day)
SC 124+04 125+ 04 125+ 0.4 125+ 0.4
CBEP 13.1+£0.3 125+0.4 12.1+0.4 12.1+£0.3

Values are means + standard error or mediafi (255" percentile). SG Standard Care group n=15;
CBEP, Cadenced-Based Exercise Prescription group n¥Q,7baseline time poinfT1, 8 week time
point; T2, 16 week time pointT3, 24 week time point. Group effect for Valid Acaelmeter Days,

where SC < CBEP (p<0.05). Time effect for Valid Almrometer Days, where TO, T1 > T2, T3
(p<0.05).
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Appendix BB: Table 15: CBEP accelerometer data subnalysis comparing
standard and individualized cut-points
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Table 33. Comparison of physical activity measuredn 10 minute and sporadic
bouts between accelerometer data from the Cadencd&hsed Exercise Prescription
group analyzed using standard cut-points (CBERandard) and Cadenced-Based
Exercise Prescription group analyzed using individalized cut-points

(CBEPngiviquar) at baseline (T0), 8 weeks (T1), 16 weeks (T2),caB4 weeks (T3) as
measured using an accelerometer.

T0 T1 T2 T3

10 Minute Bouts
TotalPA10min (Mins/week)

CBERtandara 37 £ 10 44 + 15 48 + 11 47 + 14

CBERgiviguaa 35 10 42 + 14 48 + 12 44 + 13
MVPA 10min (Mins/week)

CBERtandara 22 %8 25+ 15 30+ 11 28+ 12

CBERndiviguasr 21 %8 24 + 14 30+11 27 +11

Sporadic Bouts
TotalPAspor (Mins/week)

CBERstandara 1226 + 94 1230 + 105 1189 + 104 1204 + 105
CBERndividuar 1226 + 94 1230 + 105 1189 + 104 1204 + 105
CBERstandara 139 + 19 150 + 25 134 +18 129 + 19
CBERndividuar 137 + 18 145 + 23 131+17 129+ 18

Stepsotal (Steps/day)
CBERsangars 6439 + 572 6379 + 709 5370+ 500 6102 + 702

CBERgiviquar 6439 + 572 6379 + 709 5370 + 500 6102 + 702
Stepsmvea (steps/day)

CBERsandara 2019 + 283 2154 + 407 1904 + 270 1825 + 265

CBERngiviquar 1996 + 272 2097 + 389 1872 + 256 1820 + 255

Values are means + standard error or mediafi (QWS“ percentile).CBEPsndars Cadenced-Based
Exercise Prescription group accelerometer datayaedlusing standard cut-points n=CBER, gividuan
Cadenced-Based Exercise Prescription group acceéten data analyzed using individualized cut-
points n=17T0, baseline time poinff1, 8 week time pointT2, 16 week time poinfl3, 24 week time

point; MVPA moderate to vigorous physical activity. Time efféor Stepgy, where TO, T1 > T2
(p<0.05).






