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Abstract
Exercise has been shown to be an effective treatment for a range of physical and
mental health problems. Development of automated exercise therapy options
will result in greater accessibility of treatment for those who would be otherwise
unable to access.iThe purpose of this study wdo design and evaluate an
automated technology based behavioural intervention for the purpose of
increasing K S  LJ- Nphjsioal exirofsa ddldence
Thestudy was run s.anon-concurrent multple baseline across pactpants
designover a 12 week period. Nine participangrfale, 7 female) aged 18 to 34
(M = 23.11) took part in the study. They completed a baseline phase of three to
six weelk during which exercise data wetecorded. The intervention phase
lasted seva to eight weeks, during whichnantervention was delivered via
email and online survem anattempt to increase physal exercise, and promote
long termexerciseadherence Effectiveness of the interventiowas evaluated
usingmeasures ofluration and mtensity of exercise activity, arah 18 item
Exercise SeEfficacy Scale
For most participants there wassignificant increase in exercise actiathd
exercise selefficacyscoreas a result of the interventianrComponent analysisf
the interventionprovided informdion as to which aspectsere effective, and
whichmayneed to be modified fosubsequent iterationsTheseresults show
that an automated technology based behavioural intervention can increase
exercise behaviour in such a way that prongiteng term adherencef-uture
studies could focus oasing a smartphone apas the delivery method for similar
interventionsas thiswould allow for additional featuret® be added, and more
effectivedelivery of the aspects of the intervention that havedm shown to

work.

Keywords:Exercise adherenc&xercise selefficacy.Technology.

Behaviourakxercisantervention. Automated.
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Lack of Physical ExerciséoBally

Engaging in regular physical exercise has been shown to be beneficial in
several areas of physical and mental he@i¥orld Health OrganisatiofWwHO],
2010).Despite this, 31% of the global population do not exercise at the level
required to access these health benefits (WHO, 201Bag¢h year approximately
3.2 million deaths are attributed to insufficient physical activity.of 2010
physical imctivity was the fourth highest risk factor for mortality worldwide
(WHO, 2010).

Data from the WHO show thathysicalinactivity is a major problem
worldwide, but that it seems tobe worse in developed countries; in the U3A%
of adults over the age of5ldo not exercise at a level caistent with WHO
guidelinesascompared to17% in the South East Asian region (WHO, 2008).
Over the past 50 years, the prevalence of individuals leading a sedentary lifestyle
in the USA has increased significaiiByownson 2005) Thiscanbe attributed to
severalfactors; a decline in walking for transportation, higher rates of
automobile dependence, lower incidence of strenuous household activities, and
a large decline in the prevalence of physically active occupai&ownson,
2005).

This increase isedentary lifestyle is not confined to the USA. Similar
levels of physical inactivity can be seemwiher developed region43% of
people in the Eastern Mediterranean Region, 45% in the Americas, 63.3% in the
United Kingdom, 62.5% in the United Arab Emirates, 37.9% in Australia, and 47.6%
in New Zealando not exercise at a level consistent with WHO guidel{ie¢=O,

2008).

Physical Inactivity in New Zealand

Physical inactivity is a major problem here in New Zealanaiadl as
abroad.New Zealand is the ¥7out of 122)most inactive country worldwide,
with almost 50%of the population notbeingsufficiently activg WHO, 2008)
Physical inactivity is ggandemic level in New Zealayak well as many other
countries(Greater Wellington Regional Council [GWRC], 20b3)lew Zealand
there are als serious economic consequencessociated with physical inactivity:

The direct and indirect health costs that occurred as a resutthyfical inactivity
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were estimatedat arourd $1.3 billionin 2010, which accounfer about0.7% of
0KS O2dzy i NE Q& IJGMZRLA201RTAereSaie intm@rousIheRIth A (
problems that can occur as a result of physicatiivity, such as obesity,

cardiovasular disease, and diabete$\(HO, 204b).

PhysicaHealth and Exercise

Obesity and being overweight are two of the mestiouscurrentglobal
health concerns (WHO, 2014hYorldwide prevalence of obesity has almost
doubled since 198@ver 1.4 billion adults aged 20 over were overweight in
2008 which isaround35% of the total global populatiofWWHO, 2014b)
Approximately 500 million of these overweight adults were classed as obese,
accounting foraround11% of the total global populatiofWWHO, 2014b)YObesity
and beingoverweight result in 3.4 million d¢hs annually, largely due &
increased rislof cardiovascular disease and diabetes (WHO, Bp# an
individual level, the main areas that should be addressed to combat the obesity
epidemic are excessive diy intake, and lack of physical activillyhas been
suggested thatricreasing levels of physical exerdise¢he general population
would be an effective method of addressing the overweight and obesity problem
(Brownson, 2005\WHO, 2014).

Exercisgrovidesbenefits in manyareas of physical and mental health
such ascardiovascular disease, colon cand®east cancer, type 2 diabetes (Lee
et al., 2012),bone density, low back pain, generalized anxiety disorder, and
depression (Dishman, 19REngadng in regular physical activity can decrease
the risk of developing a cardiac disorder by up to 30% (Williams, 20dight of
this, it seems as though research directed toward increasing levels of physical

activity in sedentary popations is avorthwhile pursuit.

Mental Health and Exercise

Physical healtiproblems arenot the only oneghat can be addressed by
increasing levels of physical activitgental health disorders such as depression
can also be treated bysingphysical exerciséDishman, 1991;Dunn, Trivedi,
Kampert, Clark, & Chambliss, 20@2¢pression is a disorder that affects over
350 millionpeople globally at any one timé can severely impair everyday

functioning, and is the leading cause of disability worldwiMg10O, 2004)in an



international surveypne out of 20 peoplaeported havinghada depressive
episode in the preceding yeélvlarcus, Yasamy, Ommeren, Chisholm, & Saxena,
2012).

There are effective, evidence based treatmentaikable for depression.
In spite of thismost caseggo untreated;fewer than half of those affected have
access to treatmenfWHO, 2012)Several factors could be contributing to this
problem; stigma attached to the diagnosis, laclpafientresourcessuch as
money and spare timeand lack of treement providers. In some countries, less
than 10% ohffectedpatients are able to receive treatment for the disorder
(WHO, 2012)Global prevalence of depression is increasing, and it has been
classed as a priority condition (WHO, 2012).

New Zealand isaexception to the global rise in menta¢alth problems;
47% of the population will suffer from mental illness oaddictive disordeat
some point in their lifewith 20.7% being affected in any opear(Oakley, Wells,
& Scotts, 2006)Prevalence afental iliness is higher amgst those who are
disadvantaged. fiose with less education aredower household incomare
more likely to suffer frora mental iliness (Oakley et aR006).

A survey conducted in 2012 by tMinistry of Health [MDH](2012) ha
shown that16% of New Zealandevdll have received a diagnosis farcommon
mental disorder(depression, anxiety, or{polar)during their lifetime
Depressionwas the most prevalengccounting for 87.5% ahe total. The same
survey conducted in 2005howedoverallprevalence rates at 13% for the same
set of disorderswhich indicates thathere wasa 19%increasein number of
diagnosegrom 2007 to 2012When the data were groupedccording to socio
economic status, it was found that individualsriyiin the most deprived
neighbourhoods were 1.7 times more likelylde diagnosed witla common
mental disorder than those living in the least deprived neighbourh@tisH,
2012)

The number of patients using mental health and addiction sentes
New Zedandis quite low when compared witthe prevalence rates cfommon
mental illneses For the 2011/2012 year, only 137,346 people accessed mental
health and addiction servicd®MOH, 2012)There is a large disparity between



the number of peoplaliagnosedwvith mental iliness or aaddidive disorder in

any one year, approximately 900,00Dakleyet al, 2006) and the number of
people whoreceive treatment throughmental health and addiction services.
common barrier to treatment is a lack of resoursesh as money and timen

the part of the patienf WHO, 2012)which compounds the issue of poorer
people being overepresented in these statistics; they are more susceptible to
depression, andlo na have the resourcet seek treatment for itDepressions

a serious global health concern, and the lack of resources to deal with the ever
increasing number of people who are being diagnosed with the disorder is

problem that needs to be addressed (WHO, 2004).

Automation of Therapy to Increas@vailability

Toaddress this problem, treatment options need to be made cheaper
and more accessible. Most conventional treatments require the presence of a
trained therapist. This limits accessibility for many people due to the insufficient
number of trained therapists ahhigh costs for patients. Development of
treatments that do not require trained therapists will increase availability and
drive down costs. This would be beneficial for making treatment available to a
wider range of people; especially those in lower seonomic brackets, who
are overrepresented in the statistics and less able to seek help.

The WHhaspublished recommendations for addressing the increasing
prevalence of depression worldwidéhey recommend increasing availability of
alternative treatments that do not require specialist staff, with the proposed
outcome being improved access to treatment through lower costs and greater
availability (WHO, 2012).

An intervention to help increase physical exercise could be an effective
way to treat depressio without the need for a therapist. Exercise therdmas
proven efficacywith a varietyof depressivedisordersacross aange ofdifferent
populations dinical trials usingxercise as a treatmeritave been successful at
reducingdepression withghildren, (Annesi, 2005), obese adolescents (Daley,
Copeland, Wright, Roalfe, & Wales, 20@®)jjege studentsMaileyet al., 2010;
Tyson, Wilson, Crone, BrailsfordlL.&ws, 201Q)in-patients with major

depression (Knubben et al., 2007), angbatients withtreatment resistant
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major depres®n (Mota-Pereira et al., 2010Amount of eercise andeverity of
depressive symptoms have been shown to have a significant negative correlation
in large scal@opulation survey$Brunes, Augestad, & Gudmundsdottir, 2013
Taliaferro, Rienzo,igg, Miller, & Dodd, 20Q9Viles, Haase, Lawldless, &

Lewis, 2011 Exerciseouldpossiblybe used asin effective treatment for

depression witlquite a broad range of people

In a recent meteanalysis, gercise was found to be &ffective as
pharmacological and psychological theragieshe treatment of depression
(Cooney et al., 2013This bodes well for the use of exercise asaiernative
treatment; an exercise intervention could be just as effective as traditional
therapies butbe more accessiblandhavelower costs. Results from a study by
Babyak et al. (200@yovidesupport for the use of exercise as a treatment
option. This studyevaluatel the efficacy of exercise agairtbie use ofSertraline;

a selective serotonin rgtake inhibitor(SSRI)Three groups were used in the
study; Sertraline alone, exercise therapy alone, Sadraline combined with
exercise therapy. IRthree groups had significant decreases in levels of
depression after 4 months. Howevet the 10 morh follow up participants in
the exercise therapy group had significantly lower ratbsetapse as compared
with the Sertraline group. Surprisgly, the combined exercise andr8aline
therapy was no more effective at reducing MDD symptoms than eith#éreof
others and had higher levels of relapse than the exercise theasgne These
findingsindicate thatwhenexercisds used to treat major depression,can be
at least as effectivesa common SSRAith lower levels of relapse lifionths
after treatment.

While an intervention aimed at increasing levels of physical activity could
be an effective way to treat depression, it needs to be able to be delivered
without a therapist. To increase availability of treatment options, new methods
of delivery needo be explored. Technology based interventions look to be quite
promising for this application due to the fact that it is possible to set them up to
deliver an intervention without the need for any human interaction, which

removes the need for a therapishs has been previously stated, the necessity



for a trained therapist is one of the major factors that limit availability of

treatment.

Use of Technalgy to Change Health Related Baviours

The use of technology to administer therapeutic physical activity
interventions has been advocated in several studies and revi€ingét al.,

2008 Lewis, 2007Nigg, 2003; Steele, Mummery, & Dwyer, 20@0andelanotte
Spathonis, Eakin & Owen, 2Q0Rrior success with automated electronic
phystal activity interventns has showthat the presence of a therapist is not
strictly necessary for succes$@ng et al. (2008) designed and tested an
automated PDA based exercise intervention program. They found significantly
greater calorie expenditure and minutes spent exsirgy per week for the
experimental groughan for the control groupA systematic reviewf the use of
non faceto-face interventions for increasing physical found that 14 of the 17
studiesexaminedreported significant increases in physical activity (Btu&

Khoo, 2014).

Similar results were found kiymetaanalysis looking at the presence of
behaviour change theory in internet delivered interventions to promote health
behaviour(Webb, Joseph, Yardley, & Michie, 20I0)ere were 85 studies
included, wih a total sample size of 43,236 participants. It was found that more
extensive use of behaviour change techniquethe interventionresulted in
greaterincreases in exercise behaviodihese results indicate that the internet
can be used effectively toring about change in health related behaviour, but
that active components of inteentions should be based on relevant

psychologicalheory.

Smariphone Apps forDeliveling Interventions

Another possible method of delivery is the smartphowéth the adven
of smartphone technology, it has become much easier for computer applications
to be integrated into everyday life. This has created an opportunity for the
development of physical activity interventiotisat can be delivered in an
intuitive, accesible maner. Developing smashone apps for increasing physical
activity that are based on solid theory and research may be a useful way to

automate an effective physical activity intervention.
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A large scale content analysis of the presence of relevant psycbalogi
theory in currentsmartphonefitness appsvas conducted by Cowan et al. (2013).
They found thathat the majaity of fithess appsvere lacking imelevant
theoretical content. The scoring systemmedfor the analysisvasa 1 ¢ 100 point
scale. Te obseved range of scoref®r the appswas 1¢ 28, with a heavy skew
toward lower scoreslt was proposed that the lack of theoretical content in
exercise apps is not surprising due to the fact that most of these apps are
developed by programmers who have &ttio no background in the area of
exercise psychologyhis presents an excellent opportunity for programmers and
psychologists to work together to create effectievjdence basedheory rich
smartphoneapps for inceasing physical activity (Cowan et 2013).

There are quite a few possible avenues to explore when deciding on a
method of delivery for an intervention aimed at increasing levels of physical
exercise. The use of technology such as the internet, email, and smartphone
appswill enable the inérvention to be delivered without the need for any
human interaction, which will increase accessibility of the intervention as a

therapeutic tool dugo the lack of a requirement for a trained therapist.

Summary of Justification

Physical inactivity is a widwide health concern that is steadily
worsening. It is more prevalent in developed nations due to an increased
reliance on automotive transportation, and a decrease in the number of
physically demanding occupations. Many physical health problems such as
diabetes, obesity, and cardiac disease can occur as a result of insufficient physical
exercise. Physical exercise has many protective benefits for both physical and
mental health; it can lower the risk of cardiovascular disease, colon cancer,
breast cancerdiabetes, anxiety, and depression.

Depression is a serious health problem that affects more than 350 million
people worldwide. It is the leading cause of disability worldwide, but most cases
go untreated due to a lack of treatment providers. The prdiibicost of
therapy puts it out of reach of the demographiat ismost affected;people in
lower socio economic brackets. To make sure that treatment for depression is

more readily available to those who need it, steyeed to be taken to decrease



asso@ted costs, and improve accessibility. Alternative therapy options are
needed that do not require the presence of a therapist. The necessity for a
therapist is a significant barrier due to increased cost and the limited number of
trained professionals.

Exercise can be used to address a variety of serious health issues; obesity,
beingoverweight, cardiovascular disease, diabetes, and depression. These are
some of the most serious global health risks, which are becoming increasingly
prevalent in developedountries. Physical exercise has been shown to have a
significant negative correlation with severity of depressiotarge scale
population surveys. Clinical trials have shown that it can be at least as effective
as traditional therapies and psychopharméagical treatments for the treatment
of depression.

A treatment that gets people exercising regularly could be used with
many different populations to treat a variety of health problems. To overcome
the issue of accessibility, it would need to be costetive, and able to be
delivered without the presence of a therapi3the use of tecmology (internet
and smartphone appdgo deliver an automated intervention aimed at promoting
physical activity would help to provide a low cost, accessible treatmenbogdti
previous studies there have been high attrition rates when exercise was used as
an intervention to treat depression (Dunn et aR002). In light of this, any
intervention aimed at increasing exercise behaviour shtnéldiesigned to
address some dhe aspects of exercise which generally decrease levels of

adherence, and promote those which have been shown to increase adherence.

Outline of the Exercise Intervention Used in the Current Study

The purpose of this study wés see whether an automateagmail
delivered intervention coulthe used to increase exercise behaviour in such a
way that facilitates long term adherence to an exercisegpam. The
intervention wasdelivered via eméi but the active components weidesigned
so that they could beasly incorporated into a smaphone app Human
interaction with the paticipants wasninimised, so that the intervention could

be delivered in a manner analogous to that of a smartphone app.



Theaim was to slowlyraiseexercise behaviour from a low rate,hitst
minimising punishment contingencies associated with exeraseimising
reinforcing contingencies, and teaching skitiat facilitate long term exercise
adherence such as proximal goal setting, scheduling, and management of
exercise intensity andutation. The active components of the intervention
included; weekly exercise targets, weekly tasks to completegdback on target
completion, andnanagement of intensity and duration of exercise through
information provided to the participantdnclusionof components that have
been shown to increase rates of exercise adherence should help to address the
issue of participant attrition which is a common problem with exercise based
interventions (Dunn et al., 2002).

The experimentvasrun as anon-concurrentmultiple baseline across
participants design. Thisllowed for adequate control of confounds with a
limited sample sizeThe primary masures used in the study wedearation and
intensity of exercig, and changes in exercise sefficacy(ESE3cores Exercie
duration and intensity wereneasured by self report viaeeklyemail survey as
this wasmore representativéhan pedometers or heastate monitorsof how a
smartphone app would functiorexerciseself-efficacy wasised as a measure to
predict likelhood for maintenance of the exercise behaviour, and efficacy of the
intervention. Execise seHefficacy wasneasured at three points during the
study; prebaseline, prantervention, and post interventionThis wa toensure
that any changsin selfefficacy score during the baseline gde werenot
assumed to have occurred during the intervention phase.

Therewere several other outcome measures thagre compared with
ESE change and number of targets nfgtese includg average exercise
increase from baaine to intervention, average time spent exercising during
baseline, average time spent exercising during intervention, positive deviation
from targets, negative deviation from targets, amount of vigorous activity
performed, goal setting task completiospcial task completion, and scheduling
task completion. These measures reflect several of the components that were
included in the intervention which will be discussed presently, such as; setting

achievable targets, encouraging mastery experiences, sioatgasing the
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exercise requirement, prescribing moderate intensity exercise, setting proximal
goals, facilitating social support, and teaching scheduling skills. Analysis of the
relationships between these measures and the primary outcome measures
shouldgenerate insight into which components of the intervention were the
most effective, and which ones need to be removed or modified.

The ideal outcomef the intervention will bethe participant exercising at
a moderate intensity for at least 90 minutes peeek and experiencing a
signifcant increase in exercise seffficacyscore Increased sekfficacyscores
along with acquisition of the appropriate scheduling skdisal setting skillgnd
reinforcement contingencies, should lead to ongoing maintenance of the

exercise behaviour.

ExerciseSelfEfficacy: Whyit IsBeing Used as a Measure

One of the prinary goals of the intervention was increasehe
likelihood of ongoing adherende anexercise progranDue to timeand budget
constraints, it was ngpossible to gather long term exercise adherence data for
this study, which raises the question of how to measure the likelihood of the
participants adhering to their exercise program longreThis lurdle was
overcome by usingxercise selefficacy as measureto estimate the likelihood
of the participants maitaining their exercise behaviour

Predictive value of exerciseeff-efficacy. What it tells us &out exercise
behaviour. There igquite a lot of research supporting the use of exercise self
efficacy as an outcome measure for this study:-8#i€acy is one of the most
reliable predictors of long term exercise adherence: Desharnais, Bouillon, and
Godin (1986) found that exercise sefficacy was the most central determinant
of exercise adherence. DuCharme and Brawley (1995) had similar results when
testing two different types of exercise sefficacy; they found that sekfficacy
beliefs around ability to overcome common barrieoseixercise, and beliefs in
ability to regularly schedule exercise sessions, were both predictive of ongoing
adherence to the exercise program. Williams et al. (2008) found that exercise
selfefficacy was a very strong predictor of physical activity maisuee at six
months with a sample of initially sedentary adults. In a review conducted by

Williams and French (2011) of 27 different interventions looking at changes in
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exercise behaviour and exercise s#fficacy, it was found that when there was a

signifcant change in the physical activity measure, it was accompanied by a

significant change in the exercise sefficacy measure. In a review looking at

the behavioural determinants of exercise, Sherwood and Jeffery (2000) state that

& S E S NXsffiaaly is #n& str@ngest and most consistent predictor of exercise

OSKI @GA2dzZNE 6L HpOP ¢KS&S FAYRAYIA &dzLILI2
the exercise seléfficacy scores of the participants in this study, it will be

possible to estimate the likelihabof them maintaining their exercise behaviour.

Another way thatself-efficacywill be usefulas a measures for
estimatingthe effectiveness of the interventiolecause of the way the exercise
targets are setand the goal of limiting the amount of esase performed in the
early stagesan increased level of exercise doesdt necessaty mean that the
intervention wasmore successfulJsing sekefficacyscore changeas well as
exercise timeas a measure will provide more meaningdaktafor examininghe
efficacy of the various intervention componentnd the overall effect of the
intervention (Williams & French, 2011)

Bandura (1991) definee6S ¥ ¥ A OF O& I a | ifithainaRitydA Rdzl £ Q
to achieve what they set out to ddde states thatelf-efficacybeliefs regulate
behaviour in many different ways; they have an effect on choices made, goals
and aspirations, effort expended, and perseverance in the face of adversity
(Bandura, 1991When people perceive themselves to be more capable, saty
themselves higher goals, and tend to be more committed to achieving them
(Bandura, 199 2 KSy | LISNE2yQa Gl ail LISNF2NXIyYyOS
whether this is motivating or discouragingpends on their level of sedffficacy
(Bandura & Cervonel986; Locke & Latham, 199@ople with lover self
efficacy tend to be easily discouraged by failuvbereas people with higher self
efficacy are more likely to keep trying until they succéBdndura & Cervone,

1986; Locke & Latham, 199@xccording © Bandura (1991) he effect that causal
attributions have on subsequent performance has been shown to be mediated
almostcomJt S Sf & o0& | -gfficdcybRliefgRalfrRificiady telies 3 St T
modify how failues and successes are perceivetipw a peson with high self

efficacy fails they tend to ascribe the failureadack of effort, whereas
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somebody with low seHefficacy is more likely tascribe he failure to a lack of
ability (Bandura & Locke, 2003)he same is true of social comparispwiaen
seltefficacy is higher, viewing others performing a task igllt in increased
performancein the task. When it is lowethe same observation will result in
decreased subsequent performan(®andura & Jourden, 199This is all very
important information that can be integrated into an exercise intervention to
make sure that it functions in such a way as to maximise the exerciseffsedicy
of the participants, which should allow them to set themselves higher goals, and
limit the negative effect thifailures have on their subsequent performance.

An issue that arises when using a construct such as exercisffgeity
as an outcome measure is how to judge the significance of changes in the
LI NIAOALI yiQa &a02NBd L{ -elfidacyRdore antl Gdzf
it to predict the Ikelihood ofa participant maintaining their exercise behaviour
long term; is an increase of one point on an 11 point-e#l€acy scale significant,
or is a more dramatic shift needed before we can say that there has been a
meaningful effect. A way to déwith this issue would be to findnother
measure that correlates well with exercise sefficacy changes, is reflective of
actual exercise behaviour changes, amdensitive enough that @an be used to
judge the significance of any changes in exersedtefficag/ that occur during
this study.

Usingthe Transtheoretical Model to determine the practicaignificance
of exercise sekefficacy €orechanges The Transtheoretical Mod€ITTM) could
be used effectively for this purposifits the previously mentioned criteria, and
would be useful in this study for judging the significance of exercisesigécy
changesThe TTM is a theory of behaviour change which proposes that there are
a series of stages that an individual progressge@ough when initiating health
related behaviourRProchaska & Velicet997) By using thd TMalongside the
ESES, it will be possible to judge whether any ESE score increases are likely to
result in changes in actual exercise behaviour.

As individualsnove through the various stages of change for exercise
related health behaviour, there is a corresponding increase in exercise self

efficacy scores (Kim, 2007; Marcus, Selby, Niaura, & Rossi, 1992). Research has
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shown that exercise seéffficacy scores careliably differentiate between the

stages of change in the TT{im, 2007; Marcus et al., 1992). By looking at the
ESE scores that Marcus et al. (1992) have found to be associated with particular
stages of the TTM, is possible to track the progress tife participants in the
current study through the stages of the TTM.

The first stage of change the TTMs calledthe pre-contemplation stag,
during which the individual has no intentiof taking action and often does ho
recognise that there is a prédgm with their current behaviourThesecond is the
contemplation stag, during which they begin to recognise the problem and
begin to see the negative impacts of taehealthybehaviour. Tie third is the
preparation stag, during which intentions are made address the problem in
the near future, and small steps may be taken to get yedthe fourth is the
action stag, during which the individual has started making progress in
modifying the problematic behaviourh€ fifth is the maintenance stagdurirg
which the individual has managed to maintain thgiogress over a period of
time, usually around six montHsr exercise related behaviouifhe sixth is the
termination stage, duringvhich the individual has successfully integrated the
new healthy behawur into their life, and there is no chance of them reverting to
the previous unhealthy behaviou(Brochaska & Velicet997)

According to the TTM criteria outlined my Marcus et al. (1992), most of
the participants in this studigegan the interventionin the precontenplation or
contemplation stages, which is to be expectedtssrecruitment criteria
stipulated that they must currently do no exercise very little exercise. The aim
wasto achieve increases in exercise s#ficacy scores that wouldhise them
from the precontemplation and contemplation stages to the action or
maintenance stages. Comparing the exerciseeffifacy score changes obtained
in this study to those obtained in the study performed by Marcus et al. (1992)
should indicatenow far the participants have progressed through the stages of
the TTMand give a meaningful measure of how successful the intervention was
at increasing the probability of the participants maintaining their exercise

behaviour long term
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How CarExercise 8lf-EfficacyBe Increased?

Increases in exercise seifficacy seem to be very beneficial with regard
to increasing exercise behavigand ESE changes can be used to track progress
through the TTMThereforeit is important to discover how exercise sefficacy
scores can be increaseldiring an automated exercise interventioBeveral
methods for increasing se#ffficacy will be discussed, along with how they might
be integrated into the proposed intervention.

According to Bandura (197 7hdre arefour different factorsthat
contribute to increases iedf-efficacy beliefs; mastery experiences, vicarious
learning, social perssion, and physiological experienc@srecent study by
Mcauley et al(2003) supports this ideacomponent analysis was perfoed to
ascertain whether these factors did in fact cobtrie to levels of exercise self
efficacy. It was found that mastery experiences, the social environment, and
affective experience of the individual during exercise all contribute individually in
genemting exerciseeltefficacy expectations.

Mastery experiences Mastery experiences are simply prior successes
with the specified behaviour. They can also be thought of as the history of
reinforcement associated with the behaviour. As the individual encounters more
mastery experiences their sedfficacy scores improv@andura, 1977). When an
individual does not have a history of mastery experiences with a certain task,
failures tend to have a negative impact on subsequent performance (Bandura,
1991, Bandura & Cervone, 1986; Locke & Latham, 1990). Repeated mastery
expeaiences generate higher sedfficacy, which decreases the negative impact
of these failures (Bandura, 1977; Mcauley et al., 2003).

A good way to increase sedfficacyscoress through mastery
experiencegBandura 1991 )which can be difficult when thieadividual has no
prior experience with exercisét. has been proposed that educational
approaches shoulte used to change perceptions of the difficulty of exszc
and promote the benefits during the preontemplation, contemplation, and
preparation stags Prochaska & Velicet997)

Integration into the intervention The use of small achievat#gercise

targets willhaveallowed for mastery experiences to be accumulated early on,
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which should help to increase the reinfarg potential of the exercisand
decrease the negative effect of subsequent failuRviding participants with
information concerning the usefulnessmibderate intensity exercise ihe early
stages of the intervemdn shouldencouragesarly selfefficacy score increases.

Vicariouslearning. Vicarioudearningis the process of learning via
observation of others (Bandura, 1977). When an individual withesses somebody
else successfully performing a task, this can raise their own efficacy beliefs
concerning their ability to perform that task (Bandura, 1977, Mcyeleal.,

2003). This type of learning relies on inferences being made by social comparison.
It is not as effective at improving selfficacy scores as personal mastery
experiences (Bandura, 1977).

Integration into the intervention The proposed intervein was quite
individualistic. It wa designed to be implemented with a broad range of pepple
and therewill not always be the opportunity for social comparison to occur.
While there are some aspects of the intervention that nhayeresultedin a
level d vicarious learning, ivas nota primary focus of the intervention.

Social ersuasion Social persuasion can be thought of as the information
and experiences that are provided by the social context surrounding the
individual (Bandura, 1977). This covtisgs such as education concerning the
task or behaviour, encouragement from peers, and discouragement from peers.
Social persuasion must be used carefully when integrated into an intervention;
when it is used by itself to modify outcome expectations withproviding
additional support structures for the participant, it can generate unrealistic
expectations of capability that often result in failure and a subsequent decrease
in selfefficacy (Bandura, 1977; Mcauley et al., 2003). Social persuasion is best
used as an adjunct to other methods of increasing-s#i€acy scores (Bandura,
1977). If conditions are arranged that facilitate successful completion of the task
or behaviour, social persuasion can provide additionatef@iifacy increases
(Bandura, 977).

Integration into the intervention Social persuasiowasintegrated into
the intervention in several ways: Participantsre encouraged to inform their

friends and family abouheir exercise goals, which shouldvegeneratal praise
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for successfugxercise behaviour. Information about exercise intensity and
durationwasprovided to participants, which shoulthve modifiedheir own
expectatiors of their ability to exercis@Mcauley et al., 2003)

Physiological eperiences According to Bandura (19Y,hysiological
experiencesre the physical responses elicited by a behaviour or task. He states
that when a negative physiological response occurs as the result of attempting a
challenging task, the individual may begin to question their ability togoerfthe
task, which will have a negative effect on their sffcacy beliefs (Bandura,

1977; McAuley et al., 2003). For example; a person begins a regular running
routine but experiences shortness lafeath and lactic acid build upyo
physiological states that are quite unpleasant. The individual may now question
their ability to perform the running task due to the fact tithey cannot do it
without experiencing these unpleasant consequences. These kinds of
experiences also funatin as a punishment contingency for the running
behaviour. If the individual tries to run, but their muscles burn and they have
trouble breathing, they probably will not want to go running a second time.

Integration into the intervention This interventions targeted toward
people who currently do little to no exercise, therefore if they attempt to
exercise at an intensity or duration beyond thability they are going to
generate punishment contingencies in the form of unpleasant physiological
experiencas. Avoiding the discouraging and punishing pbimijical effects of
exercise are likely to be important factors facreasing exeise behaviour and
exercise selefficacyscores Attemptswere made to control the intensity and
duration of the participaii Q& S E S N kducting pardichpéhts dbbut ihed
benefits of moderate intensitgxercise recommending lower durations of

exercise, and setting low initial exercise targets.

Major Components of the InterventionJustification for Inclusion and
Implementation Strategies

As has been previously stated, attrition is a significant issue when delivering
interventions aimed at increasing exercise behavi@a farthere has been a
specific focus on intervention components that will increase exerciseefalacy,

but it is also important to include intervention components that have been
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shown to increase actual exercise behavidureview of the literature has
shown that there are quite a few different aspectsexercise that can be
manipulatedto increase the likelihood ahe participants initiating and adhering
to exercise behaviour, along withcreasing theiexercise seléfficacyscores
Theseusuallyinvolve minimising the punishment contingencies that are
associated with exercise, introduciagditionalreinforcement contingencies,
and teaching the necessary skills to facilitate both of these. Punishment
contingencies can be avoidéy controlling exercise intensity, gradually raising
the exercise requiremengvercoming common barriers (timand access to
facilities) and making the exercise more enjoyaldReinforcement contingencies
can be generated for participants jogetting exercise targets, creating
opportunities for social reinforcement, teaching scheduling skills, using proximal
goalsetting, andmcreasing intrinsic motivation. Justification for these
components will be outlined in thimllowing sections with each beindollowed
by a brief explanation of hothey wereintegrated into the intervention

Prescribing moderate rather thamigorous exerciseAs previously
mentioned, regular exercise at a moderate intensity can be used efédgtio
treat depression (Dunn et ak002), and is recommended by the CDC (2011) and
WHO (2010) for addressing public health concerns such as oldisibetes, and
heart disease. Moderate intensity exercise has been shown to be more effective
than vigorous intensity exercise at facilitating ongoing adherence to exercise
programs (Peri et al., 2002). In a large scale study with varying exercisetintensi
prescriptions, the dropout rate for the vigorous intensity group was around 50%;
almost double the dropout rate for the moderate intensity group (Sallis et al.,
1986). A possible explanation for this is that vigorous exercise can be very
unpleasant fopeople who do not exercise regularly. This could be due to
physiological experiences such as muscle pain, shortness of breath, and lactic
acid build up. By prescribing moderate intensity exercise the effect of these
punishing contingencies is minimised.

One potential issue with prescribing moderate intensity exercise is that it
can be perceived as being less effective than vigorous intensity exercise. Many

fitness programs stress thatig important to push yoursetdnd try your hardest.
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Exercising inisway has been shown to be less effective thexercising at a
moderate intensity for promoting long term adherence (Peri et al., 2@aflis et
al., 1986.

Integration into the intervention During theintervention, participants
were onlyset moderate itensity exercise targets, and wedéscouraged from
engaging in any vigorous intensity exercise. Information concerning the
detrimental effect of vigorous intensity activity antthe benefits of moerate
intensity activity wagrovided to them before thepegan, and remindersvere
given throughout the intervention. Providing information regarding the positive
effects ofmoderate intensity exercise shout@vehelped toeliminate erroneous
beliefs concerning the neefdr vigorous intensity exercise

Slowly increasinghe exercise equirement The demographic being
targeted for the intervention are those who currently engage in little to no
exercise. Setting high initial requirements will not be effective, as there will be no
initial history of reinfocement associated with the exercise behaviour for these
people. A better approach would be to slowly increase the response requirement
so that a history of reinforcement can be established. As positive reinforcement
contingencies are creatday meeting pesonal goals, achieving set targets, and
odzA f RAy3 a2O0Al f & dzLJLJ2 N&ffiEacyissofes dhivulMIi A OA LI y (0
increase. Thisincrease ins8IffF T A OF O&é ¢gAff AYyONBIFasS G4KS LI
setbacks and failures (Bandura & Cervone, 1986ké & Latham, 1990). As self
efficacy increases and a history of reinforcement is established, the exercise
duration can be progressively increased. As the participant progresses through
the intervention stages, they will begin to learn the goal settind acheduling
skills required to help them manage higher response requirements.

Integration into the intervention Even though moderate intensity
exercise causes less physical discomfort than vigorous exercise, participants with
no exercise history mayilitexperience aversive physiological effects when
exercising at a moderate intensity. This can be mitigdgdlowly increasing the
exerciserequirement; as their fithess increases, they will be able to exercise for
longer, with Bwer unpleasant physiotpcal consequence#\s the intervention

progreses selfefficacy shald alsoincrease. Increases in selfficacyshould
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decrease the negative outcomes of failing to meet goals, and can cause these
failures to motivate rather than discourage the partiagpgBandura & Locke,
2003). This means that targets and tasks can be increased as the intervent
progresses, because as sefficacy increases, potential failures will be less likely
to result in decreased exercise participation.

The initial targés for participants to meet were based on thdiaseline
exercise data. Thisas to ensure that they didot start out with an unrealistic
target that they will fall short of. For each stage the targeisbe increased by
only 20minutes; whichshouldhavedecreasal punishment contingencies
associated with excessive exercise, prodiddditional reinforcement
contingencies via goal achievent, and increasg exercise seféfficacyscores
via mastery experiences.

Socialsupport. The presence of social support Haeen shown to have a
significant effect on increases in exercise-efficacyscoresMcAuley, Jerome,
Marquez, Elavsky, & Blismer, 2003) and attendance ratesnatktructured
exercise program (Fraser & Spink, 2001). The more support and encouragement
that people get from those in their home and workplace, the more likely they are
to engage in exercise behavioltiig, Taylor,Haskell, & DeBusk990;Hovell et
al., 1991; Hovell et al., 1989). This is true for both initiation and maintenance of
exerciseébehaviour (Hooper & Veneziano, 1995). Exercising with a partner who is
able to provide support and encouragement results in better adherence than
exercising alonéWallace, Raglin, & Jastremskd95)

These results show thatdreasing soal supportisan effective way to
increase exercise behaviguncrease exercise sadfficacyscores and promote
higher levels of adherenc@herefore ecouragimg people to exercise with
friendsand emphasizing social aspects of gibgl activity interventions wible
effective ways of improving exercise adherence (Sherwood & Jeffer).200

Integration into the intervention Social supporvasincorporated into
the intervention by assigning simple tasks for the participants to complete;
telling a friend about exercise successes, asking somebody to help motivate you
to stick to your scheduled exercise days, and posting on social mediabibe

your successes. This shotlavecreated opportunities for praise from peers,
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encouragel exercising with others, and generatsocial expectations coneceing
their exercise behaviour.

Scheduling: Bridging the intentioaction gap Scheduling is a skihat
seems to be very important for increasing exercise adherefsxceording to
Gollwitzer (1999), intentions to exercise do not reliably translate into actual
exercise behaviour; making a decision to exercise does not mean that you will
actually do it. Theelationship between intention and behaviour is mediated by
the presence of planning skills; if specific implementation intentions are made
concerning when, where, and how a person is going to exercise, it is more likely
that they will initiate and mainte their exercise behaviour (Gollwitzer, 1999).
Scheduling when where and how to exercise is a type of implementation
intention. Implementation intentions are self regulatory skills that can be used to
increase the likelihood of overcoming barriers to theget behaviour (Gollwitzer,
1999). The usefulness of incorporating implementation intentisumsh as
schedulingnto an intervention has been shown in a recent series of longitudinal
studies (Schwarzer, Luszczynska, Ziegelmaamolz, & Lippke, 2008

Implementation intentions are an important mediator in the relationship
between goaketting and goal achievementmaeta-analysis has shown that
when goal setting was combined with implementation intentions it was much
more likely for the goal to be achied (Gollwitzer & Sheeran, 2006). This is
important because gal setting is a commonly used strategy to patmphysical
exercise adherencéf scheduling is not utilised, then the beneficial effects of
goal setting may be diminishe8imilar results weréound in a study examining
the role of action planning in maintaining physical exercise adherémehotta,
Scholz, & Schwarzer, 2005¢havioural intentions did not necessarily predict
exercise behaviour, but action planning was strongly predictivexefcise
adherence and mediated the relationship between intention and behaviour. The
definition of action planning is very similar to that of implementation intentions;
making a plan concerninghen, where, and how you are planning to exercise
(Sniehottaet al.,, 2005).

Exercising to address health risks can be thought of as goal séftamy.

traditional exercise interventionisy to use health risk perception to motivate
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people to engage in exercigPishman, 1994)This is a problem because risk
perception has been shown to be ineffective at predicting exercise behaviour
(Dishman, 1994\ einstein, 2003). If knowing about the health risks of a
sedentary lifestyle was enough by itself to initiate and maintain maintenance of
exercise behaviour, it wdd be a lot easier for people to stick to an exercise
program. Even if a persomere to statetheir intention to start exercising and set
a goalfor them self such as loweringlood pressure or losing weighhis goal
intention alone is usually not engito initiate or maintain exercise behaviaur
Additional skills such as action planning are needed for an exercise program to
be effective (Gollwitzer & Sheeran, 2006; Schwarzer et al., 2C08gctively,
these results show that implementation intentisrsuch as scheduling are an
important part of mediating the relationship between intentions to exercise, and
actual exercise behavioufhey can also be used to increase the effectiveness of
goal setting.

Integration into the intervention Teaching self igulatory plaming skills
to participants shouldbe a useful way to increase their chances of maintaining
adherence to an exercise routine. Action planning involves specifying the when,
where, and how of the specified activity. Scheduling times for perfogmi
exercise is a type of action plannitigat wasincorporated into the intervention
Assigning a simple scheduling task with a small reinforcement contingency for
ead stage of the intervention shoultelp to bridge the intentiorbehaviour gap,
and shouldresult in participants being more likely to meet set exercise targets.

Proximalgoal stting. The effectiveness of goal setting for increasing
exercise behaviour was called into question in the preceding section, but
research has shown that different typ@f goal setting are differentially effective
for certain stages of exercise behaviour: Bandura and Schunk (1981) found that
setting long term goals (distal goal setting) can be useful for initiating behaviour,
but does not seem to be very lpful with long term adherenceThey also found
that setting short term, immediately achievable goals (proximal goal setiing)
much more effective than setting distal goals for increasingefétfacy, mastery

of task related skillsand intrinsic interest in tasks
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Similar results were found in a stully Wilson and Brookfield (2009) in
which they examinedthe effect that goal setting had on interfg®njoyment, and
adherence ira six week exercise interventionhey found thatxercisers who
set proximal goalseported higher levels of interest and enjoyment than those
who set distal goals, or no goals. This is important because increased enjoyment
and interest in exercise behaviour should promote increaadesequent
responding At the beginning of thetudy, those who seproximalgoals had
significantly higher adherence during the intervention than the control group,
and similar adherenct® those who set distal goals. At three and six month
follow ups, the proximal goal setting group had much higher adherethea the
distal goakettinggroup. There was no difference between the distal goal setting
group and the control group at three and six mon{l¢ilson & Brookfield, 2009).
These findings show that setting long term distal goals can be used effectively to
initiate exercise behaviour, bahat proximal goal setting is more usefal
increasindong termexerciseadherence.

Goal setting is important, but there are also moderating factors which can
increase the effectiveness of goal setting. The usefulnEsamementation
intentions has already been discussed, bus alsoimportant to include
appropriate feedback on progregBandura & Cervone, 1983)he presence of
feedback enables compaons to be made between goasd actual
performance. Without tese comparisons goal setting is a lot less effective. The
inverse is also true; feedback without goals to measure it against does not seem
to be very effective at increasirmgibsequenperformance with exercise tasks
(Bandura & Cervone, 1983).

When both gals and feedback are presentbsequent task
performanceincreases most when the actual performance is reasonably close to
the set target or goal. When performance falls considerably short of the set goal,
it can resultin lowered seHefficacy, and poonesubsequent performance
(Bandura & Cervone, 1983)hese results indicate that proximal goal setting is
useful for initiation and maintenance of exercise behaviour, while distal goal

setting is only useful for initiation. Furthermore, to maximise the @ffeeness of
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goal setting, appropriate feedback should be provided concerning goal
achievement.

Integration into the intervention Proximal gal settinghas the potential
to be a useful intervention component fdyoth initiation and maintenance of
exercisebehaviour.Proximal goal settingrasimplemented into the intervention
in two ways:Realistic, achievable goals weset for the participants in the form
of weekly exercise targets, and aopimal goal setting task wat so that the
participants acquird the skills to start seing their own proximal goals.

To minimise dissonance between goals and performance the set exercise
targets nee@dto be realistic and achievable. Setting initial targets based on
current baseline respondingnsuresthat they arenot too high, and increasing
the requirement in small amounts as the stages progedshould ensure that
GKSNB gAff y204 6S I fINHS RA&aazyl yosS
to meet them. When setting their own proximal goals, participasiteuld be
trained to make sure that they are achievable, and inherent to the exercise
activity itself. Thisvasaccomplished by explaining to participants tisatfset
proximal goals must be inherent to the activity being performed, realistic, and
achievale within the session.

Overcoming ommon barriers:Access to facilitiegand time constraints
Prior research has shown that the most common environmébtariers to
exercise are timand access to facilitigishman, 1991)ack of time is the
most prewalent reported reason for participants dropping out of clinical exercise
programs(Dishman, 1991)Convenience of the exercise setting has been shown
to discriminate between initiation of and adherence to exercise programs
(Dishman, 1991; Shephard, 198heBvood & Jeffery, 2000). Access to home
based exercise equipment was shown to be a strong predictor of exercise
adoption (Williams et al., 2008).

Overcoming these common barriers is an important step in promoting
long termadherence A usefulstrategy fordoing this involves encouraging the
participant to performshort durationlower intensity activities that can be
incorporated easily into their daily routingherwood & Jeffery, 2000 horter

bouts of exercise have been shown to promote better long tadherenceand
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participationthan longer boutsJakicic, WingButler, & Robertson, 1995), which
further supports theusefulnes®f encouraging integration of shorteluration
lower intensity exercise intthe daily routineof people who want to start
exercising

Integration into the intervention Encouraging participants to engage in
multiple shorter bouts of exercisghouldbe a good way to overcome the time
constraints of a busy lifestyle. Using this strategy will remove the need for
participants to setaside large blocks of exercise time. Because the activities are
being incorporated into the daily routine there will be no need for specialised
facilities, which means that access to facilities will not be as much of an issue.

These strategiewereincorporated into the intervention in several ways:
Throughout the intervention informatiowasgivento the participantsegarding
the effectiveness of shorter bouts of exercise, examplese provided
concerning ways that everyday activities can be replacéll @xercise, and tasks
were given to participants to get them to replace an everyday activity with an
exercise activity, such as walking or cycling instead of driving, doing housework
more vigorously, and doing vigorous yard work.

Intrinsic and etrinsic motivators. Intrinsic motivators such as
competence, social interaction, and enjoyment have been shown to be much
better predictors of exercise adherence than extrinsic motivators such as weight
loss, fitness, and appearance (Ryan, Frederick, Lepes, RuUBleldon, 1997).
Usually when people start exercising, their behaviour is driven by extrinsic
motivators, such as health and appearance. These extrinsic motivators can be
enough to initiate the exercise behaviour, but unless other contingencies are
introduced, over time adherence will decrease (Williams et al., 2008). Extrinsic
goals such as health and appearance are necessary for adoption of exercise
behaviour, and predict adherence during the fisshigesof an exercise program,
but intrinsic motivatorssuch as satisfaitin and enjoyment are required for
ongoing adherence (Williams et al., 2008).

Integration into the intervention The purpose of this intervention vw&ato
facilitate long term maintenance of exercise behaviour. Introducing intrinsic

motivators shouldbe an effective way to achieve this. Enjoyment, satisfaction,
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compeence, and social interaction are ablelie incorporated into the
intervention inmany ways: Participants wesncouraged to seek out activities
that they like to do, rather tha setting a specific type of exercise, which should
result in increased enjoyment of the activity. Satisfaction can be increased by
incorporating proximal goal setting into the intervention, and setting up
achievable targets and tasks to be completeatreasedcompetence should

occur due tamastery experiences, which whle facilitated by the low response
requirement for the targets, and use of proximal goal setting. Social interaction

wasencouraged by the tasks that increase social reinforcement coenicigs.

Expected @Qtcomes

Byincorporatingall ofthesecomponentsnto an email delivered physical
exercisantervention, it may be possible to develop an automatgwgramto
increase exercise behaviour that is based on relevant psychological tHdw@ry.
expected outcomes of thistudy are that there will be a significant increase in
exercise behaviour from baseline to intervention phasgke intervention will
cause a significanncrease in the exercise safficacyscoresof the participants.
Completian of the various tasks will be predictieéincreases in exercise self
efficacyscores and number of targets met. Adherence to the set targetshell
predictive of exercise seéffficacyscoreincreases. Adherence to moderate
intensity exercise will bpredictive of higher exercise sedfficacyscore
increases.

Specific outcome expectations are théd) Time spent exercisingill be
signifcantly higher post intervention, (l8xercise selefficacyscoreswill be
significantly higher post interventigifc) the intervention phase will account for
the increase in exercise behaviour agxkrcise seléfficacyscores (d) rumber
of tasks completed will correlate withumber of exercise targets met, (e)
number of tasks completed will catate with higher e&rcise sekefficacyscore
increases, (f)@erence to targets will coetate with higher exercise sedffficacy
scoreincreases, and (gdaering to the prescription of moderate intensity

exercise will coelate with higher exercise sedfficacyscoreincreases.
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Method
Design
Thestudy was run aa nonconcurrent multiple baselinacross
participantsdesign The baseline lengths variedd® weeks), as did the baseline
and intervention start dates. This allowed for good control of potential

confoundswith a limited sample size.

Ethical Considerations
Ethics approval for this study was granted by the University of Waikato
Psychology Research and Ethics Committee onthef 8ay 2014. Informed

consent was obtained from all participants.

Participants

Nine participants (male = 2, female = 7) took part in this study. Weeg
undergraduate students, postgraduate students, and workiragjgssionals. Ages
ranged from 180 34 (mean age3.11years). All bthe participants were native
English speakers, @ahad no reportechealth problems that would have

impaired them from performing moderat@&tensity physical exercise.

Recruitment

Participants were recruited via twaifferent methods; an undergraduate
email database, and posters advertising the study. Oinergraduate email
database included students who had expressed an interest in taking part in
university research projects. The email contained a copy of the recruitment
poster, and a short explanation of the study. The posters were put up on various
notice-boards around the university campus.

Specific recruitment criteria were used to ensure that the correct
demographic were being targeted: Potential participants must currently take
part in little to no exercise, have no health problems that would imfFeair
ability to exerciseandhave a desir¢o incorporate exercise into their lifestyle.
This was important because the intervention is designed to promote exercise
behaviour for those who currently perform little to no exercise. dther reward
or incentive was offered for taking part in the stutly ensure that the primary

reason for participation was increasing their own exercise frequency
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Description ofMeasures
Execise&elf-Hficacy Scale (ESESYhe ESES (Bandura, 2006) is an 18 item
seltefficacyquestionnaire that measures perceived ability to engage in exercise
three or more times peweek (see Appendix A). Participamisre presented
with 18 different comlitions, and for each one they we asked to rate how
confident they are that they can penfm their exercise routine regularly. Some
SEFYLX Sa 2F GKS O2yRAGAZ2Ya INB a6KSy L |
YR a6KSy L Y FSStAy3a [ yEA2dzAEé D ¢KS AGS
rangingfrommns GAGK n 0SAyASAMOR yY2HARRRT & Sf & € G
YR mMn 060SAy3a WKAIKE&@ OSNIIAY OFy R2Q® ¢K:
¢ 100. This has been modified to & A0 scale for ease of use with no impact on
test validity (Everett, Salamonson, & Davidson, 2009).
Several ther exercise seléfficacy scales have been developed since the
ESE®/as first usedMost of these haveeenattempts to createmore
parsimonious testdy limiting the number of items. The decision to use 18e
item ESE®r this studywasmadeprimarily because of how general it ®is
exercise program is not aimed at a particular social, cultural, ethnic or age group,
therefore a generalised measure of exercise-séfitacy is preferable to a mer
focused one that may be togensitive to dferences across demographic
variables.
Validity for the ESES has been shown aciadiserse range of
populations Validity was excellentvhen used with a sample of Australian
cardiacrehabilitation patientsthe ESE®asable to accurately discriminate
betweendifferent levek performanceon a walking task. Changes in ability
(distance walked) during the study were reflected in changes in scores on the
ESES (Everett et al., 2008)mnilarresults were found witla sample of Korean
adults with chronic disases (Bin, Jang, & Pender, 2001), as well as a general
sample of Korean adults (Young & Cardinal, 20@0®)utch sample with spinal
cord injuries (Nooijen et gl2013) anda sample of diabetic Iranian women
(Noroozi et al.2011) Thesestudiesshow thd the ESES can be used effectively

with abroad range opeople Adequate testretest reliability was shown by
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Noojien et al. (2013); an intrelass correlation coefficient of 0.81 was found
across two administrations, two weeks apart.

Physical activityExercise intensity was broken down into three levels of
intensity; light, moderate, and vigorous. Participants were shown how to
discriminate between the different intensities in the initial recruitment interview.
This was done by providing them with st lof example activities for each
AyiSyaraeszr FyR GSFOKAYy3I GKSY K2g (2
(2014c) and CDC (2011). A printout with this information was given to them for
reference purposes during the initial interview (see Apperm)ix

Baseline measureBaseline physical activity measures consisted of
weekly surveys which were emailed to the participants. To improve reliability of
the data, paper forms were used by the participants to track their daily exercise
intensity and duratio (see Appendix C). Baseline duration ranged fran® 3
weeks. The duration was dependent upon the stability ofdRercisebehaviour,
and the staggered intervention starting requirement.

Intervention measures Intervention physical activity measures were
similar to those of the baseline phase; paper forms were used for day to day
recording (see Appendix D). A weekly email survey was used to track exercise
activity, task completion, and target completion (see Appendix E). Targets for
each stage were incladl for the intervention phase; these were initially set
based on the averaged baseline activity and increased by twenty minutes for
each successive stage.

Participants were required to complete a series of tasks throughout the
intervention phase. These wedesigned to teach helpful skills, and introduce
additional reinforcement contingencies. Task completion was also recorded via
email survey (see Appendix E).

Summary of measure€SES1, ESES2, ESES3, target completion, baseline
exercise activity, intervetion exercise activity, intervention task completion, and

exercise intensity.

Materials and Apparatus
Materials used for recruitment and the initial interview were a

recruitment poster (see Appendix F), a standard consent form (see Appendix G),

Qx

(0p))
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information regarding how to measure exercise activity (see Appendix B), and
the initial ESES survey form (see Appendix A).

Materials used for the baseline phase were the baseline exercise
recording sheets (see Appendix C for example), baseline survey emails (see
Appendix H for example), and the second ESES survey (see Appendix A).

Materials used for the intervention phase and post program debrief were
the intervention exercise recording sheets (see Appendix D), the intervention
stage feedback and target emails (s&gpendix | for example), the intervention
survey emails (see Appendix E for example), the third ESES survey (see Appendix
A), and a personalised debriefing email explaining their results to them. After the
participant had completed the intervention, theyene sent a post program email
which included several items to help them maintain their exercise program; a
post program information sheet (see Appendix J), and a post program exercise
recording sheet (see Appendix K).

Apparatus required for participatiom the studywere a computer with
internet access, and a valid email address. Google forms were used to generate

the surveys that were emailed to participants.

Procedure

Recruitment interview The purpose of this interview was to ascertain
participant eligpility for the study, give an overview tife purpose of the study
andexplainwhat would be expected of them if they decided to participate. This
involved asking them about their current exercise behaviour and physical health
to make sure that they megligibility criteria.

The complete prcedure was explained in detail, including; an
explanation of the baseline and intervention phases, an outline of the
components of the study anitheir purpose and an explanation concerning how
to correctly fill out he recording forms and survey emailhey were then asked
if they werestill interested in participatinglf so, their rights as participants were
explained to themand if they wanted to participate they were required to sign a
consent form(see Appendi%).

A folder with the various recording forms aad information sheetvas

given to participants after thelgadagreed to participate. This included an
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operational definition of the various exercise intensitiegormation on how to
judge their exercisentensity (see Apendix B, and thevariousexercise
recording formsgee Apendices C and D for examp)es

An opportunity was then provided for participants to raise questions or
concerns. Following this, they were asked to fill out the-paselineExercise
SeltEfficacy Scalisee Appendix A

Baseline phaseThe initiation date and duration of the baseline phase
were assigned according to the order in which the participant signed up to
participate in the study. Some flexibility was allowed for casewhich
additional time was needed to obtain a stable baseline. The minimum duration
was three weeks, and maximum was six weeks. A variety of different
combinations of start date and duration were set, with one week separating the
start dates, and eithethree, four, five, or six weeks assigned for the baseline
duration. Due to time constraints, the baseline phase was terminated at six
weeks regardless of whether responding was stable.

Data weredelivered by the participants viself report; at the end beach
week an onlineemailsurvey was sertb the participant(see Appendix H for
examplg. The survey requiregarticipantsto specifythe time spent exercising
each day, and the level ekercisantensity. To assist with accurate reports, they
were gien paper recording forms to keep track of their daily exercise behaviour
throughout the weekgee Appendix CThe indiidual baseline exercise data
were averaged, and this average was used to setekercisetargets to be used
in the intervention.

Preintervention email After participants had completed the baseline
phase, they were sent an email communication. The purpose of this email was to
give participants an opportunity to raise any questions or concerns, remind them
of the intensity criteria, prode information about the specifics of the
intervention phaseand administer the second Exercise $#ficacy Scale (see
Appendix A). The goals and targets for the first intervention phase were listed at
the bottom of this email.

Intervention phase Thisphase consisted of five separate stages.

Expected time for completion of this phase was six to eight weeks. This varied
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across participants because progression to the next stage was contingent on the
participant returning their completed survey for the pieus stage.

Participants were sent emaitontaining exercise targetand tasks to
complete. The exercise targets were an allocaatbunt oftime that they had
to spend exercising withiaseven day period. The target requirements were
increasedoy twenty minutedor each stage. The purpose of tharioustasks
was to teach useful skilteat have been shown to increase exercise adherence
and introduce additional reinforcement contingencies. Specifics of the target and
task requirements can bgeen in the emails that were sent to the participants at
the beginning of each stagede Apendi | for examplg

Feedback was provided via gragmabedded in the stage email§he
AN LKA O2yGlFrAYSR GKS LI NIOAOALIlaGQa GIF NHS
Included in the email were either congratulatory messages for successfully
meeting targets or motivationahessages and helpful tipghen they failedo
meet targets.

Data collection for the interventiophase was similar tthat of the
baseline phasegach participant received a survey requestailseven days after
they were sent theistage email containinthe targets and taskdf five days had
passed without a response, a reminder email was seask completion was also
recorded in the interventio survey formsalong with a check box to signal
completion of the stage targdsee Appendix E for example).

Post program emailAfter the participant had completed the
intervention phase, they were sent a follow up email. The purpose of this email
was b address any questions or concerns they might have, report their overall
results, provide them with a post program exercise recording sheet (see
Appendix K), and provide strategies that would enable them to continue their
exercise routine (see Appendix 8)summary of their exercise activity and ESES
scores was provided, with an explanation of what the results mean. Participants
were asked whether they wished to receive a summary of the findings once the

study was completed.
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DataAnalysis

Measures used imnalysis (&) Number of targets met(b) average time
spent exercising per week during baseli(®average time spent exercising per
week during intervention(d) average increase in time spent exercising from
baseline to intervention(e)total positive deviation from exercise targets during
intervention, (f) total negative deviation from exercise targets during
intervention, (g) minutes of vigorous intensity exercise during intervention,
(h)scheduling task completioffi) social task comiption, (j) goal setting task
completion,(k) ESES 4 2 difference (baseline effectl) ESES &3 difference
(intervention effect),and (m) ESES 4 3 difference (cumulative effect).

T-test overall The overall averagedaseline exercise data and aveed
intervention exercise datawere compared via a repeated measuregst to
ascertain whether there was a significant increase in time spent exercising
between the two different phases across all participants.

T-test individual Repeated measurestésts were performed on the
individual baseline exercise data and individual intervention exercise data for
each participant to ascertain whether the intervention had a signifiedfgct on
time spent exercising for each participant.

Linear regression to showend differences.Linear regression was used
to show the overall difference in trend between the baseline and intervention
exercise times. A regression line was calculated separately for the baseline and
intervention phases based on the collated datadfparticipants. The un
standardised coefficients were compared to ascertain whether the slopes were
different. This was an appropriate test to use because the units were identical
across the two phases, it allowed for a straightforward measure of limead,
and it provided exact information regarding the ratio increase across weeks.

ANOVAA repeated measures analysis of variance (ANOVA) was
performed on the three ESES measures to ascertain whether there were any
significant differences between therRosthoc pairwise comparisons were
conducted to identify where any identified differences lay.

Correlations Several variables were tested against each other for

correlation to ascertain which components of the exercise program were the



33

most and least effetive at increasing exercise selfficacyscores and helping

the participant to meet their exercise targets. The Spearman rank order test for
correlation was used to compare measures of target completion with; ESE
intervention effect (ESES(A), averag exercise increase from baseline to
intervention, average time spent exercising during baseline, average time spent
exercising during intervention, positive deviation from targets, negative
deviation from targets, amount of vigorous activity performedalgeetting task
completion, social task completion, and scheduling task completion.

The same test was used to compare the difference in scores between
ESES 2 and ESES 3 (the intervention effect) mithber of targets metaverage
exercise increase from baseline to intervention, average time spent exercising
during baseline, average time spent exercising during intervention, positive
deviation from targets, negative deviation from targets, amount of vigorous
activity perfomed, goal setting task completion, social task completion, and
scheduling task completion.

These variables that thevo mainoutcome measures were correlated
against were selected because they reflect aspects of the intervention that have
been discussed ithe introduction as being likely to increase the likelihood of
participants initiating an exercise routine, and maintaining their exercise

behaviour long term.
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Results

Exercise Data

Figure lincludesagraph for each participant thathows their minutes
spent exercising on the y axis, and the progression by weeks through the
baseline and intervention phases on the x aB@seline data points and
indicated by a diamond marker, intervention data points are indicated by a
square markerand the targets set for the participant during the intervention are
indicated by a cross markaNeek one on the x axis was the same calendar week
for all participants, this shows how the baseline start dates were staggered. The
vertical dashed linéndicates the week that each participant started the
intervention, andshows how the intervention start dates were staggereae T
differencesbetween the intervention data points and target markers show the
LJ- NJi A @éviaflongfiof the program targetsiuring the intervention phase.

Most participantgecarded no baseline exercise activjtwith the
exception of Participants 6 and 8 who recordpdte high baseline exercise
activity. Participants 4 and 11 performed some exercise during one of the
baseline weks, but had no activity for the majority of the baseline phase. There
was a marked increase in exercise activity from baseline to intervention for most
participants; with the exceptions being Participants 8 and 10. Participant 8 had
an overall increase, lhghowed a lot of variability across weeks during both
baseline and intervention. Participant 10 started out on the intervention phase
with steady increases, but reverted back to baseline levels as the intervention
progressedFor most participants the dérence in trend from baseline to
intervention is quite obvious, witthie exception of Participants 6 and Bhere
was a slight iorease in the upward trend foraRticipant 6, ancho systemat
change in trend observed foaRicipant 8

Table 1showsthe number of minutes spent exercising for each week
during the baseline phas&eek 1 as shown in the table refers to the week that
the participant started the baseline phase, wihiwas not the same calendar
weekfor all participants; this can be seen pregsshgraphically in Figure Most

participants performed no exercise during the baseline phase. Participantd 4 an
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11 performed a small amount durirane of the weeks, anddeticipants 6 and 8
performed quite a lot more than the others.

Table 2showsthe number of minutes spent exercising for each week
during the intervention phase, and the total positive and negative deviation in
minutes spent exercising from the set targets for each participbatgets varied
according to baseline exercise activity. Mpatticipants exercised at a low
enough frequency during baseline to have the default targets set for them, with
the exception of Participants 6 and 8 who had recorded higher baseline exercise.
An asterisk is used to indicate when the participant failechaet the target for

that stage.

Exercise Data Summary

Table 3 shows the average number of minutes spent exercising per week
for the baseline and intervention phases. The difference between these two is
shown as the average change in exercise behawetween the two phases. The
average of the set weekly targets during the intervention was 51 minutes for all
participants except 6 and 8 who both had higher baseline responding. Detailed
data showing the baseline and intervention exercise duration, inctudihether
targets were met, are available in Table 1, and Table 2. These data show that for
most participants, there was a fairly large change in the amount of exercise
performed between the baseline and intervention phases. Most of the
participants achieed an average exercise increase which was higher than the

average of the targets.
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Figurel. Time spent exercising per week for baseline and intervention phases across all
participants, targets for intervention phase are undéd.
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Tablel
Minutes spent exercising per week during the baseline phase for each participant.

Participant Week ¥ Week 2  Week3 Week4 Week5 Week6

1 0 0 0 0 0 -
3 0 0 0 - - -
4 60 0 0 0 0 -
6 30 30 46 75 75 76
7 0 0 0 0 - -
8 90 55 20 270 180 180
9 0 0 0 - - -
10 0 0 0 0 - -
11 0 100 0 0 0 0

*Week 1 as shown in this table is not the same calendar week for each participant; it is th
week that they started the baseline phase. See Figure 1 for information on hdagbekne

start dates wee staggered.

Table2
Minutes spent exercising per week during the intervention phase and total positive and negative
deviation from targetdor each patrticipant.

Participant Stage 1 Stage 2 Stage 3 Stage4 Stage5  Total Total
Positive Negative
deviation deviation

from from
targets  targets
1 20(15)  15*(30)  30*(50) 45*(70)  120(90) 35 60
3 40(15) 30(30) 50(50)  75(70)  100(90) 40 0
4 120(15)  100(30)  60(50)  140(70)  150(90) 315 0
6 80(65) 65(80  115(100 125(120  170(140 70 15
7 20(15) 30(30) 50(50)  180(70)  180(90) 205 0
8 165(145) 110*(160) 220(180 320(200  100* (220 180 170
9 20(15) 40(30) 50(50)  70(70) 90(90) 15 0
10 30(15) 60(30) 60(50)  25*(70) 0% (90) 55 135
11 0*(15)  255(30)  310(50) 453(70)  200(90) 978 15

Targets for each stage are shown in brackets, failures to meet the stage targets are indica

an asterisk.
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Table3
Average minutes spent exercisipgr week for baseline phase, aimervention phaseThe
average increase from baseline to intervention, and average of set targets for each participant

Participant Baseline Intervention Average Average of
Average Average Change Targets

1 0 46 +46 51

3 0 59 +59 51

4 12 114 +102 51

6 55.33 111 +55.67 101

7 0 92 +92 51

8 132.50 183 +50.50 181

9 0 54 +54 51

10 0 35 +35 51

11 16.66 243.60 +226.94 51

T-tests Change in Exercise Tini@m Baseline to Interventiorfor Each
Participant

Table4 shows the results dd series opaired ttests comparing minutes
spent exercising during baseline, and minutes spent exercising during
intervention for individual participantslhetest groupswere paired by matching
the LJ- NI A Daseliheydakaxdithir intervention data according taweek Due
to the nature of the experimental design, the number of baseline weeks and
number of intervention weeks wasot equal for many participant3.his was
accounted for by manipulating the number of baselpteasedata points so that
they could be matched with the five interventigghasedata points.Fortunately
the only participants who required additional databe added to their baseline
phasehad perfectly stable baseline exercise da&Rarticipants 6 and Bad six
baseline data pointsso for each of thesa data point needed to be removed to
match the intervention dataThe lowest baseline exerciskata pointwas
removed tominimise the chance of data manipulatioesulting ina type | error.
For most partigants, there was a significant difference in minutes spent
exercising between baseline phase and imtgttion phase. Exceptions were
Participants 1, 7, and 8. Participants 1 and 7 were only just outside the 5%

confidence limit, withp values of .075 and @3l respectively. There was no
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significant difference between baseline and intertien average exercise time
for Participant 8 A high effect size was obsed/for all participants except

Participant 8, who had a low effect size.

Table4
Paired ttest resultscomparing time spent exercising during baseline and intervefftion
individual participants

Participant t df p d

1 -2.40 4 .075 1.70
3 -4.65 4 .009 3.9
4 -5.35 4 .006 3.78
6 -4.13 4 .014 2.92
7 -2.54 4 .064 1.80
8 -0.38 4 721 0.27
9 -4.47 4 011 3.16
10 -3.07 4 .037 2.17
11 -2.94 4 .042 2.08

T-test Overall Changen Exercise Time from Baseline totérvention

A pairedt-test was performed on the grouped baseline and intervention
exercise data to tedbr overall changén exercise time fronthe baseline to
intervention phase Thedata for thepaired groupsonsisted othe average time
spent exercising duringpe baselinephase and intervention phader each
participant A significant difference inimutes spent exercising between the
baseline phase{=34.67) and intervention\|=125.58) phase was fount8) =-
4.06,p=.003,d = 2.87. The intervention phase was higher than the baseline
phase, with a difference between means of 80.TRe effect sizevas large.
5SGFAft SR RIFIGF 2F SFEOK LI NIGAOALI yiQa
Table 1 and Table 2.

Trend Differencegrom Baseline to Intervention

Table 5 shows the difference in trend between the baseling an
intervention phase for overaflarticipant data. Generalized linear regression was
used to test whether there was a diffence in the slope for time spent exercising

between the phasedA regression line was calculated separately for the baseline

-
w
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and intervention phasg based on the guped data fromall participants.
Comparing the slope eefficient from one data set against the other should
indicate whether one of the phases has a steeper slope than the other, and is
therefore trending upward relative to the other phasghe beta valuéb,) is the
slope ceefficient; it refers to the average increase in time spent exercising for
each successive week of the phaaehigher number reflects a steeper slope.
There was no significant increase in time spent exercising per week during the
basdine period;b1=7.96,p = 0.20. There was a significant increase of 21.76
minutes in time spent exercising per week during the intervention peteod;
21.76,p = 0.02.These results show that there was a significant upward trend for
time spent exercisig during the intervention phase, and no significant trend

observed in either direction durindpe baseline phase.

Table5
Difference in slope between baseline and intervention phase calculated using generalized linear
regression.

Baseline Intervention

b1 p by p

7.96 0.20 21.76 0.02

ESES Data

Table6 shows the scores obtained on the ESES for each participant at
three different stages of the study; pigaseline (ESESL1), preervention
(ESES2), and peastervention (ESES3). Baseline effect refers to the change in
score from prebaseline score to prantervention score, intervention effect
refers to the change in score from pirgervention score to posintervention
score, and cumulative effect refers to the overall change in score from pre
baseline to posintervention.These data show that there wasslight decrease
in ESE scores for most participants from-peseline topre-intervention,and a
moderate increase frorboth pre-baseline and préntervention to post

intervention.
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Table6
ESES score changes across the gardach participant

Participant ESES1 ESES2 ESES3 Baseline Intervention Cumulative

Effect Effect Effect
1 4.44 3.88 2.77 -0.56 -1.11 -1.67
3 5.33 5.05 7.16 -0.28 211 1.83
4 3.05 2.44 6.72 -0.61 4.28 3.67
6 4.33 5.27 6.55 0.94 1.28 2.22
7 5.16 5.33 7.11 0.17 1.78 1.95
8 6.27 5.05 5.27 -1.22 0.22 -1
9 1.33 0.66 7.33 -0.67 6.67 6
10 2 1.77 4 -0.23 2.23 2
11 3.33 3.88 5.61 0.55 1.72 2.28

ESES Repeatedddsures ANOVA

Table 7shows the means and standard deviationgioK S LJ NJi A OA LI+ y i C
ESES scores for the three administration timésepeated measures ANOVA
was performed on these data to ascertain whether there were any significant
differences between the scores obtained on the ESES for the Suasessive
administration times. There/as a significant difference between the means of
the three ESES measures taken, and a large effect size was ob$€tvEsi3, 16)
= 6.986p = .024 hy2= .466.This shows that there was a significant difference
between the means of the three ES&ninistrations.

Table 8 shows the results of the pdsicpairwiseanalysis of the three
ESES administration times. There were two significant differeioces
between the means for the three administration times: ESES3 scores were
significantly higherhhan ESES1 scoré@) =-2.53,p = .035,d = 1.20, the mean of
the differences was 1.92, and a large effect size was observed. ESES3 scores were
significantly higher than ESES2 scor@),=-2.85,p = .022,d = 1.29, the means
of the differences was 23land a large effect size was observed. There was no
significant difference between ESES1 scores and ESES2 £8pre$),.95,p

=.368,d=0.12, with a small effect size observed.
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Table7

Means and standard deviations BEE&easuredor three successive administration times
Mean Standard Deviation N

ESES1: Pigaseline 3.91 1.62 9

ESES2: Piatervention 3.70 1.71 9

ESESS3: Pokitervention 5.84 1.58 9

Table8

Posthoc mirwise comparisnsof ESE scores for three successidinistration times

Pair Mean t p d

Differences

ESESBESES1 1.92 -2.53 .035 1.20

ESESBESES2 2.13 -2.85 .022 1.29

ESES§ ESES2 0.21 0.95 .368 0.12

ESES Scaled Scores

Table 9shows the scaled8 itemESES scoreBhese have been scaled
down so thatmeaningful comparisamcan be madwith the results obtained by
Marcus et al. (1992) regarding use of ESE scores to predict progression through
the stages of the TTMhe ESE measures obtained from Marcus et al. (1992)
were based on a five item questionnaire with a seven point scale. To be
compared meaningfully, the scores obtained in the current stwdye scaled
down to what they would have been if a five item seven point ESE measure had
been used.

Table 10 shows the EScore ranges that Marcus et al. (1992) found to be
predictive of the associated stage of progression through the TTM. The scaled
scores presented in Table 12 can be compared meaningfully against the score
ranges outlined in Table 13 to estimaiarticipay” ( f@agress through the stages
of the TTM in the current study.
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gig:gi 18 item ESES scorepfedictingT TMstageprogressiorfor each participant
Participant ESES1 ESES2 ESES3
1 14.13 12.37 8.83
3 16.96 16.08 22.79
4 9.72 7.77 21.38
6 13.78 16.78 20.85
7 16.43 16.96 22.61
8 19.96 16.07 16.78
9 4.24 2.12 23.32
10 6.36 5.65 12.72
11 10.6 12.35 17.84
Tablel0

ESE score ranges for predicting TStddje progression as outlined by Marcus et al. (1992)

Stage ESE Score SD
PreContemplation 12.4 5.1
Contemplation 17.7 6.2
Preparation 18.1 5.9
Action 21.6 6.1
Maintenance 24.9 5.7

Tasks/Targets Met and Vigorous Intensity Exercise Performed

Tablell shows the number of targets and tasks met for the individual
participants. Most participants were able to meet four or five of the exercise
targets, with only one participant scoring below three. There was quite a lot of
variability across participantsr number of tasks met. This was true for
scheduling, social, and goal setting tasks.

Table 12 shows the number of minutes spent performing vigorous
intensity exercise at each stage of the intervention for each participant. Instances
of vigorous intensitgxercise were quite low, with only four participants
exercising at this intensity, and only two of them spending more than 50 minutes

total at vigorous intensity.
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Tablell
Number of targets and tasks met during the interventiorgstéor each participant.

Participant Targets Met Total Tasks Scheduling Social Task: Goal SHing

Met Tasks Met Met Tasks Met
1 2(5) 3(11) 1(5) 2(4) 0(2)
3 5(5) 10(11) 5(5) 4(4) 1(2)
4 5(5) 11(11) 5 (5) 4(4) 2(2)
6 4(5) 11(11) 5(5) 4(4) 2(2)
7 5 (5) 5(11) 2 (5) 2 (4) 1(2)
8 3(5) 8(11) 5 (5) 2 (4) 1(2)
9 5(5) 7(11) 5(5) 0(4) 2(2)
10 3(5) 3(11) 1(5) 1(4) 1(2)
11 4(5) 7(11) 3(5) 3(4) 1(2)

Total number of possible targets and taskattcouldhavebeen metshown in brackets.

Tablel2
Minutes spent exercising at vigorous intensity for each participant during the intervention stage.

Participant Stagel Stage2 Stage3 Stage4 Stage 5 Total

1 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
6 0 15 15 0 0 30
7 0 0 0 0 60 60
8 0 30 0 30 40 100
9 0 0 0 0 0 0
10 0 0 0 25 0 25
11 0 0 0 0 0 0
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Correlations

Table 13hows Spearman rank order correlations between the number
of targets met during the intervention and a range of other measures including;
ESES score change, task completion, and various measures of exercise duration
and intensity. These data show how @art aspects ofhe intervention correlate
with an increased number of targets being met during the intervenfidre
measures chosen for the correlations reflect various components of the
intervention outined in the introduction which we expected to inease the

number of targets met by the participants, and their ESE scores.

Table1l3
Spearmarcorrelationsbetween number of targetsiet, and a range of other exerciseasures.

Number ofTargets Met

Measure rs p
ESE change (ESES3) 0.70 0.03
Exercise increase from baseline to intervention 0.66 0.05
Amount of Exercise Performed During Baseline -0.23 0.55
Amount of Exercise Performed During Intervention 0.17 0.67
Positive deviation from targets (minutes of exercise) 0.13 0.74
Negative deviation from targets (minutes of exercise) -0.94 <0.001
Amount of vigorous intensity exercise performed -0.23 0.55
Goal setting task completion 0.59 0.09
Social task completion 0.26 0.49
Scheduling task completion 0.53 0.14

Tablel4 shows Spearman rank order correlations between the overall
change in ESES scores from-iptervention to postintervention and a range of
other measures including; number of targets met, task completion, and various
measures of exercise duration and intaty. These data show how certain
aspects of the intervention are correlated with exercise self efficacy score
changes. The measures chosen for the correlations reflect various components of
the intervention outined in the introduction which we expecta to increase

the number of targets met by the participants, and their ESE scores.



Tablel4
Spearman correlationsetween ESEscore chage, and a range of other exerciseasures.

ESEhange (ESES 3)

Measure rs p

Number oftargets met 0.70 0.03
Exercise increase from baseline to intervention 0.20 0.63
Amount of exercise performed during baseline -0.42 0.26
Amount of exercise performed during intervention -0.23 0.55
Positive deviation from targets (minutes of exercise) -0.1 0.81
Negative deviation from targets (minutes of exercise -0.62 0.07
Amount of vigorous intensity exercise performed -0.37 0.33
Goal Setting task completion 0.60 0.09
Social task completion -0.17 0.86

Scheduling task completion 0.26 0.50
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Discussion

Overall Increase in ExerciseBaviour

The intenention was successful at increasing tmaount oftime that the
participantsspent exercisinglhere was significantly more exercise performed
during the intervention phase tham the baseline phsefor almost all
participants as shown in Figurg and Table 3and a significant ovall increase,
as showrby the paired ttest for overalldata Table 2showsthat most
participants achieved an exercise time of at least 90 minutes during a seven day
period, which was the maximum target at stage five for those with little to no
exercise recorded during baseline.

As shown irFigure 1 and able5, there wasa significant upward trend
observedfor time spent exercising during the intervention gea butno
significant trendn either directionobserved during the baseline phagexercise
duration increased by an average of 21.76 minutes fahesuccessive
intervention stage which is in line with the targets set for the interventidrhis
difference intrend across the phases shows that the difference in exercise
behaviour was not due to an increasing trend across both the baseline and
intervention phases, but rather that the exercise behaviour began to increase
only after the intervention was implemente The staggered interventiostart
datesshown in Figure $howthat the increase in exercise behaviour coincided
with the start of the intervention regardless of when the paipiant started the
interventionor how long their baseline period wdasigurel and Table 1 provide
further detail concerning the staggered start date and variable baseline duration
Colectively these results shothat the intervention was successful at increasing
the exercig behaviour of mosparticipantsup to the targeted levebf 90

minutes per week

Overall hcrease inExercise SelEfficacyScores

Exercise selefficacywas used as measure to ascertain overall efficacy
of the intervention and likelihood of participants maintaining exercise behaviour
long term This was mesaured at three points during the study; pbaseline
(ESES)), piiatervention (ESESZ2and post intervention (ESES3)ofes obtained
for ESES3 were significantly higher than those from ESS2SESAnd there
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was no significant difference observed iveten ESES1 and ESES2, as shown in
Tables7 and8. The increase in scores frdBSES1 arffiSES2 to ESES3, ldek of
a significant difference between ESES1 and E&itShe use oftaggered
starting dates and variable baseline duraticoilectively shovthat the increase
in exercise seléfficacyscoresmost likelyoccurred as a result of the intervention
What do these exercise seéfficacyscorechangesnean?These results
show that the intervention successfully increased the average exeselse
efficacy scores of the participants from preervention to post intervention.
There was an average increase in exerciseesitfacy scores of approximately
two pointsacross all participant€Exercise sekfficacy is one of the most reliable
predictors of long term exercise adherence (Desharnais, Bouillon, & Godin, 1986;
DuCharme & Brawley, 1995; McAuley et al., 2003; Sherwood & Jeffery, 2000;
Williams et al., 2008; Williams & French, 2011). An increase of this magnitude
should increase the probdllty of the participants maintaining their exercise
behaviour long term.
An average incigse of two points on the ESES has been found quiite
meaningful wherused to predicprogress through thetagesof the TTM
Previous resea@h has shown that exeise seHlefficacyscorescan reliably predict
which stage of change a person is currentlykain, 2007 Marcus, Selby, Niaura,
& Rossi, 1992 ofind out how the exercise sefffficacyscoreincreases
obtained in this study relate to the TTMd exercée selfefficacy scores
obtainedfrom a study byMarcus et al (1992) wereconvertedfor comparison
gAUK . Iy RdANer@ESEDhe exarcise selfficacy measure used by
Marcus et al. (192) had fewer itemsand was scoiton a seven point scale
rather than thel8 item11 point questionnaire used in the current stu@caling
the presentscores taeflect what they would have been on a five item seven
point scale allowed the ESES scores of the current study to be meaningfully
compared to the scores that Marcus et al. (198#)ndto be predictive oktage
progressiorthroughthe TTM.These scaled8 item ESES scores are presented in
Table 9 and the sore ranges that Marcus et al. (1992) found to be predictive of

the stagesf the TTM are shown in Table.10
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Comparisorof the scaledESEScores against those obtained by Marcus
et al. (1992khowedthat Participants3, 4, 6, 7, and Started the intervenion
with scores that reflectethe pre-contemplation or contemplation stages, and
finished the interventionn the scorerange forthe action and maintenance
stages Participant 1Jrogressed from the preontemplation to the prepration
stage. Participan8 startedin the preparation stagand finished in the
contemplation stage. Participants 1 and t6th started and finished in the pre
contemplation stage, althoug: NJi A OA LI gedreasekbyi 1.11 OINS
P- NI A OA LI yintreameu By:2.3%AHes2 éSilts shw that according to
their seltefficacy score changesiost participantsstarted in the first two stages
of the TTM, andinished inthe action @ maintenance score rangewhich bodes

well for the likelihood of them maintaining their exeseibehaviour long term.

Interesting Findings from Atypical Participants

lylrfeara 2F GKS LINIAOALI yiQa AYRADAR
intervention was most successful for those with lower levels of exercise
behaviour during the baseline phase. In most casgsyciseseltefficacyscore
increases were bigger foapticipants who recorded little to no exercise during
the baseline phase. When exercising was &igluring the baseline phase, the
intervention was less successful. This was most evident with Participant 8; for
whom a paired test showed no significantiifierence between exercise
performed during the baseline and interventiphases The ESES results for
Participant 8 followed a similar pattern; there was an initial decrease from 6.27
to 5.05 over the baseline period, followed by a minimal increase fr@% ®
5.27 over the intervention period.

Participant8 had quite erratieexercisingduringboth the baseline and
intervention phases. ey had the highest amount of vigorous activity performed
during the intervention (100 minutes), arnlde highest negatie deviationfrom
the set targets. Even though it was quite variable, their average baseline
responding was the highest of any participant. This resulted in them being set
intervention targets that were significantly highthan the other participants,
which may explain why they were only able to meet three of the five targets. Not

achieving the set targets would have limited initial exposure to mastery



50

experiences, which are very important for sefficacyincreases (Bandura, 1977;
Mcauley et al., 2003)[hey performedan excessive amount of vigorous intensity
activity, whichcandecrease exercise sadfficacydue to aversive physiological
experiences (Bandura, 1977; Mcauley et al., 2@@@)introduce a punishment
contingency that will decreassuibsequehexercise behaviouPeri et al., 2002;
Sallis et al., 1986 The fact that they had quite high targets combined with
varialde respondingand vigorous activity was a problem becauseeting targets,
achieving proximal goals, and managing negative phygdbexperiences are
three important components of the intervention that this participant would not
have been able to benefit frontn light of this, it is not surprising that this
participant did not have any significant increas&BES score, or exeei
behaviour.

Participant Galso hachigher than normal baseline responding, but for
them the intervention was more effectithan for Participant 8They had a
significant increase in exercise performed between the baselntkintervention
phases. They &0 hada modest increase in their ESES scareinitial increase
from 4.33 to 5.27 over the baseline period, and a further increase from 5.27 to
6.55 over the intervention periodlhere wee several differences between
Participant6 and Participant8 that may account for this. ThHeaselineexercise
performed forParticipant6 was quite dot lower than Participant 8but was a lot
more stable with less variation imeeklyduration across the baseline and
intervention periods. Participant @eviated les from the set targets, met more
of the set targets, had better task completion, and performed much less vigorous
intensity exercise. The differenbetween how these two atypical participants
performed during the study providgdurther support for the eficacy of several
components of the intervention; limiting vigorous intenséyercise, setting
achievable targets, not deviating excessively from the targets, and setting

achievable targets.

Which Aspects of the Intervention \&te SiccessfuP
Ther werenotabledifferences inthe target adherence, sekfficacy
scoreincreasegxercisedurationincrease and task completion of the

participants.Thenumber oftargets me ranged from two to fiveexerciseself
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efficacyscorechangesanged from-1.11 to+6.67,and overall tasks met ranged
from three to eleven. Thigariancein outcome measuremvitesfurther analysis
into which canponents of the intervention werenost succedsl at increasing
exercise seléfficacyscoresandadherence toexercisetargets.

Did meetingtargets increase exercise sedfficacyscore® There was a
significantstrongpositive correlation betreen changes in exercise sefficacy
scores and number of targets mets(7) = .70p = .03.This was the expected
outcome based on priailesearch. Meeting set targets in this manner can be
likened to achieving proximal exercise goals, which has been shown to be
effective at increasing seéffficacy (Bandura & Schunk, 1981; Wilson &
Brookfield, 2009). As participants progressed through titervention stages,
they were given feedback on their performance relative to their targets. This
feedbackmay haveallowed the participants to evaluate their performance
relative to the targets, which has been shown to moderate the effect of goal
settingon seltefficacy score increases (Bandura & Cervone, 1983).

Helping participants to meeatxerciseargetsseems to haveontributed
to increases ithe exerciseseltefficacyscoresof the participants in this study.
Because meeting targets requires perfong exercise, this also increases
amount of exercise performed. Incorporating proximal exercise targets with
appropriate feedback into an automated intervention focreasing exercise
behaviour seems to ba useful way to increase sadfficacyscores This is a
promising outcomen terms of long term exercise adherensecausdancreased
selfefficacyscores havdeen shown in many studies teliably predict
maintenance of exercise behaviour (Desharnais, Bouillon, & Godin, 1986;
DuCharme & Brawley, 199McAuley et al., 2003; Sherwood & Jeffery, 2000;
Williams et al., Q08; Williams & French, 2011).

Unsurprisingly, there wassgnificant moderatgositivecorrelation
between the number of targets met, and average exercise increa&t
= .66,p = .(. This ighe expected outcomdecausewithout large variation
between theamount of exercise performed across timervention stages,
meeting targetshould result ina higheramount ofexercise performedhan not

meeting targets
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The effect of failureto meet targets on exercise seéffficacyscores
There was &on significantmoderate negative correlation observed between
changesn exercise seléfficacyscores and total negative deviatioffom the set
targetsin minutes spent exercisingy(7) =.62,p = .07. This result provides
additional support for the usefulness of using exercise goals to increase self
efficacyscores It also highlights the importance of making sure that these goals
are achievable. It seems that when set exercise ga@sot achieved, there is
no corresponding sekfficacyscoreincrease. This is most obvious in the exercise
data obtained from Participant 1; exercising was steady during the intervention,
but they missed three of the five targets by a small amountl bad an overall
decrease in their exercise seifficacy score.

It is important tohave mastery experiences atmmeet goaldn the early
stages of an exercise program, and if a participant is not meeting the tasget
for themit is a problem with tle exercise intervention rather than with the
participant. If the targets are higher than the participant can manage, then they
are not going tde effective forincreasing seléfficacyscores Extra
customisability of the exercise targets would be usédfthis intervention was
going to be developed into a smartphone app. Participants should be able to set
an initial target that they feel comfortable with and have a range of weekly
increases to choose from. Both of these options will need to be cappad at
reasonably low number so that optimistically high exercise targets are not
selected. Progression to the next target should also be contingent oningeet
the previous target. Thisould limit the number of failures to meet set targets,
and mitigate the ngative effect thatthe failld Kl & 2y (0 KeSerciséh NI A OA LJI
selfefficacy.

Doesperforming more exercisaesult in higherself-efficacyscore
increases andnore targets completed® There was no significant correlation
found between increases iexercise selefficacyscoresand positive deviations
from exercise targetss(7) =-.10, p = .81.This is an interesting finding because it
indicates that performing extra exercise over and above the set targets does not
result in additional seléfficagy scoreincreases. This is further supported by the

fact that there was no significant correlation between increases in exercise self
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efficacyscoresand the average exercise increase duting interventionphase
rs(7) =-.23,p = .55 or the baseline preers(7) =-.42, p = .26 It seems that
performing additional exercise did not produce additiohahefits forexercise
seltefficacyscoresat any stage of the experiment.

It was also found that there was no significant correlation between the
number oftargets met and the average amount of exercise performed during the
interventionphasers(7) = .17p = .67, or the positive deviation from the exercise
targetsrs(7) = .13p = .74 Participants who did more exercise did not seem to
have an increased chance of meeting their exercise targets. A possible reason for
this is that performing high amounts of exercise during an earlier stage can
introduce a punishment contingency that cagdewered responding in the
following stage. This would generate a high average for exercise performed, but
would result in the participant missing some targets during the stages following
the high level of responding. This is mestdent in the data foParticipant8, as
shown in Figure 1.

Limiting the amount of exercise performed in the early stages of an
exercise intervention is important because it makes achieving targets easier and
diminishes physiological punishment contingencies eisgéed with execise. It is
usefulto know that by encouraging people to limit their exercise by sticking to
the set targets they are not being deped of potential exercise seiffficacy
scoreincreases.

The effect of vigoous intensity exercise on se#fficacyscoreincreases
and number of targets metThere was no significant correlation found between
minutes of vigorous intensity exercise performed and increases in exercise self
efficacyscoresrs(7) =-0.37, p = .33.Neither was there was a significant
correlationfound between minutes of vigorous activity performed and number
of targets metys(7) =-0.23,p = .55 It seems that performing vigorous intensity
exercise did not increase the likelihood of meeting exertasgets or generate
any additionaincreases irexercise seféfficacyscores These findings reflect
previous research in the area which has shown that performing vigorous
intensity exercise has no beneficial effect on adherence to exercise programs

(Per et al., 2002; Sallis et al., 1986).
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The majority of the vigorous inteity exercise was performed by
Participants 6, 7, and;8wo of whom werethe atypical participants who did not
fit the demographic criteridor the interventiondue to their high baaline
exerciseactivity. Participant &iad both the highest baseline exercise activity and
highest duration of vigorous intensity exercigerformed

It seems that the participants who had little to no exercise activity during
the baseline phase were bett able to stick to moderate intensity exercise
during the intervention phase. Thesergiaipants are the demographic at which
the intervention is targeted, so the component of the intervention in which
participants are discouraged from performing vigorintensity exercise appears

to be reasonably effective for the targeted demographic.

Eficacyof the TaskComponents

It was possible to measure adherencethe task components of the
interventionvia the task completion section of the stage questionnaire tasks
were designed to initiate and maintain scheduling behaviour and proximal goal
setting behaviour, anthtroduce social reinforcement contingencies. Other
measures included in the intervention included; intensity of exercise, duration of
exerciseandexerciseseltefficacyscores Looking athe relationshig between
all ofthesemeasureswill provide valuable information as to which components
were effective, and in what way they were effective. This will be useful
information for deciding whatd include in subsequent iterations of this
intervention, and which components may need to be modified.

It is important to note that the task completion measures do not
comprise the entirety of their respective components in the intervention. The
proximalgoal setting and scheduling components are embedded into the
intervention in other ways: Proximal goal setting is not only present in the
assigned tasks, but also occurs in the progressive weekly exercise targets.
Scheduling also occurs outside of the taesfuirements; the participants already
have half of their scheduling done for them by having set exercise targets to
meet. The scheduling task is quite specific, and requires the participant to
actively write out their exercise plans. This is quite a otuted method of

scheduling that may not be necessary for most people. Scheduling exercise times



55

canbe donequite easily without the task requirements being fully méegative
results with the task outcome measures do not necessarily mean that their
respective components are not an important factor for promoting exercise
adherence, but only that how the tasks were delivered in this intervention was
not very effective, and may need to be modified in future iterations.

Effectivenessof proximal goal settingasks A non significanimoderate
positive correlation was observed between the number of proximal goal setting
tasks completed and increases in exercise-stitacyscoresrs(7) = 60, p = .09
and alsdbetween the number of proximal goal setting tastompletedandthe
number of targets metrs(7) =59, p = .094. This fiding reflects prior research
which states that proximal goal is a useful tool for increasing exercise self
efficacy scores and long term exercise adherence (Bandura & Schunk, 1981;
Wilson & Brookfield, 2009). There were only two proximal goal settings tasks
throughout the intervention. The purpose of these tasks was to teach
participants how to set their own proximal goals. There were other proximal goal
setting components present ithe intervention, such as encouraging participants
to schedule specific durations of exercise time for specific days, and the exercise
targets themselves. Meeting the target@s type of proximal goal setting, and
wasalsostrongly correlated with increasen exercise seléfficacy score This
provides additional support for the effectiveness of proximal goal setting. It
seems as thougbompletion ofthe proximal goal setting tasks have had an effect
over and above that of the goal setting componesi€h as meeting the targets,
which werealready embedded into the intervention.

More researchis required to get a better understanding of theefulness
of the proximal goal setting tasks as it is quite difficult to draw conclusions with
only three datgpoints. The present results are promising; encouraging
participants to set their own proximal goals appears to be an effective
component of the intervention. It would be interesting to see whether increasing
the number of proximal goal setting tasks wotrdrease the efficacy of the
intervention. This aspect of the intervention should &xplored and developed

further in subsequent iterations
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Effectivenesof social tasksThere isvery little evidence for the efficacy
of the social tasks. No significasdrrelation was observed betweesocial task
completion and exercise sedfficacy scorehangeys(7) =-0.17,p = .&7, or
number of targets metrs(7) = 0.26p = .43B. Increasing social support, and
encouraging group exercise activities has been shimnncrease selefficacy
scores (McAuley et al., 2003), and exercise adherence (Fraser & Spink, 2001,
Hovell et al., 1991; Hovell et al., 1989ng,Taylor,Haskell, & DeBusk&990;
Hooper & Veneziano, 199%/allace, Raglin, & Jastremsk®99. In ligh of the
extensive evidence supporting the effectiveness of social support for promoting
exercise adherence, it is surprising that completion of social tasks did not seem
to have any effect on either of the primary outcome measures.

Perhaps the nature dhe socialtasks discourged people from
completing them. fie participants were instructed to post on social media
concerning their successes, and tell their friends and family about their exercise
program. It is possible that these tasks were appropriate for all of the
participants; people may not necessarily want their friends and family to know
that they have started an exercise prograThey may also perceive the low
amount of exercise that they complete in the early stages as not being
particularly praiseworthy.

Different methods need to be employed psomote social supporand
social reinforcement contingenciel the early stages of the intervention it may
be more appropriate to focus on creatiogportunities to generatesupport
from family and friends, rather thasimplyseeking out praisgia social media
The low level of completion of the social taskgygestshat people are
apprehensive about posting about their successes on social masdia
participants progress through the exeseiprogram andhere exercise behaviour
increases,timay be more effective to have an automated system in place to post
updates following successful exercise sessions and target complefinis
would allow for social reinforcement contingencies to beeaduced without the
participant having to actively post about their succes3dss would be a good

feature to trial in a smartphone app.
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Effectivenesof scheduling tasksThere was no significant correlation
observed between completion of schedulingkasind increases in exercise self
efficacyscoresrs(7) = 0.26p = .50, or number of targetsnet; rs(7) =
0.53,p = .14. This was a surprising result due to the amount of research
showing that scheduling is an important factor in bridging the gap between an
intention to exercise, and actual exercise behavidbol{witzer & Sheeran, 2006;
Schwarzer et al., 2008niehotta, holz, & Schwarzer, 2005

Participants were required to write down their exercise plan or put it into
a calendarlt is possible that the presence of set targets, the low exercise
requirement, and encouraging participants to fit exercise into their evayyde
removed the need for théype ofstrict scheduling that was required to complete
the schedulingask requirementsThe type of scheduling behaviour required to
complete the taskvould probably become more useful as the participantdreg
to spend maoe time exercising and need to set aside specific times to do it.

The participants may have seen the task as superfluous for most of the
intervention, as they did not find that they needed to write out their exercise
plan when the requirement was so low.

Better integration of seeduling into the intervention@uld be a useful
way to increase its effectiveness. If the intervention were to be delivered via a
smartphone app there would be many different wagsmplement a scheduling
component the participant could berequired to schedule in their exercise times
whenthey aregiven their weekly targets, and reminders could be used to
prompt the participant when it is almost time to exerci3dis would require the
participant to engage in scheduling behaviour regardless of whether they think it
IS hecessary.

Summary There were quite a few different components used in this
intervention to increase exercise behaviour and exerciseestfacyscores
Some of the more successful components were; facilitating mastery experiences,
setting achievable targetsjowly increasing exercise targets, encouraging
participant to adhereo set targets, avoiding vigorous intensity exerceseg

use of proimal goal setting.
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There was little evidence found for the effectiveness of social task
completion, and scheduling task completion. This was surprising as they are both
well supported in the literature with regard tacreasingexercise adherence,
and execise seHefficacyscores As has been stated previously, this may be due
to the way that they were implemented into the intervention. Future research
couldfocus ondifferent ways that they could be useudthin a smartphone

based automated exercise intemtion.

Deliverywithout a Therapist

One of the major objectives of this study was to discover whether an
exercise intervention could be successfully delivered with minimal person to
person contact. The point of this was to take the therapist out of tlo¢upe; if
an intervention could be effectively automated, this would increase accessibility,
and decrease the associated delivery costs. Steps were taken to try and minimise
person to person contact during this study; it was made clear to the participants
that the program would be delivered via an automated email system, and the
only personalised contact that they had with the researcher was during the initial
screening interview. This was to try and mimic how a smartphone app would
work, as that is whatvas seen abeing the most effective method of delivery for
an automated exercise intervention.

Most participantsachieveda significant increase in the number of
minutes spent exercising per week as a result of the intervention phase. The
average exercis@crease for each stage during the intervention phase was 21
minutes, which adheres to the recommendextiease of 20 minutes per stage
set out in the targetsThere were significant increases in ESE scores for most
participants. As discussed earlier, thésea wealth of research showing the value
of exercise seléfficacymeasuredor predicting long term exercise adherence.
ESEscore increases hawaso been shown to predict progression through the
stages of the TTM. When considered in the light of presearch, the ESE
increases of the participants in this study should resu#trimcreased
probability of long term exercise adherence.

These results show that an automated intervention based on appropriate

psychological theory can be used to significamkcrease exercise behaviour in
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such a way that promotes ongoing adherenés.stated previously, obesity and
depression are two very serious global health concevhgh can be treated

with regular exerciseéVhen one considers the large dissonance betwte

number of people diagnosed with common mental disorders, and the number of
people able to access treatment, the value of studies looking at alternative forms
of treatment becomes cleakVhile this is a pilot study with a fairly small sample
size, theresults are very encouraging and have exciting implications for future

study in this area.

Limitations

There were several limitains pesent in this study; the smahmple size,
the use of self rert to measure exercise behavigandthe fact that the
interventionwas not long enough to measuomgoingexerciseadherenceThese
limitations weredue to practical constraintsuch agime and budget.

Steps were taken to mitigate thdfect of these limitations on the
experiment:Theissue ofimited sampe size was addressed by usingaa-
concurrentmultiple baseline across participadesign in which each participant
acted as their own control groupGeneralisability of the results is somewhat
limited due to the small sample size, and demographic makéuipe
participants. The participants were mostly aged between 20 and 30, and were
primarily university students. A more representative sample would be required
before these results could be extrapolatedtte general population

Due to the nature of thentervention and variety of exercise types
available to the participants, using pedometers to record exercise duration and
intensity was not a viable optioiself reportfor recording exercise duration and
intensity was usethsteadbecause it isnore repgesentative of howa
smartphone app would functiahe short length of the intervention and
subsequent inability to obtain long e data was ddressed by using exercise
selfefficacy as a measure to preditte likelihood of ongoing adherence

A furtherlimitation of the study was the method of delivery. Email and
online surveys were used to deliver the intervention, and record the appropriate
exercise and task completion dafBhe ideal method of delivery woulthve

beento use a smartphone app, but due limited time and budget, that was not
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possible for this study. Email and online surveys were judged to be the closest

possible analoguavailablewithin the practical constraints.

Future Sudies

There are several areas of this stutigt would benefit fom further
research; use of a larger sample size, development and use of a smartphone app
to deliver the intervention, modification of the componentsatidid nd work as
expected, and refinement of components that did work as expected. As has been
previously stated, the aim of this study was to test intervention componémés
could be easily integrated into a smartphone app. Development of a smartphone
app would allow a lot more customizability of the components that have been
shown to work and more ogions for integration of the components that were
not effective in the current interventionUse of a smartphone app would also
make it easier to record long term exercise data, which would give a more
reliable indication of the effectiveness of the intention for promoting ongoing

exercise adherence.

Conclusion

This study shows that by using an automated intervention based on
simple behavioural principles and other relevant psychological research, it is
possible to significantly increasiee exercise behviour of people who currently
do little to no exercise in such a way theomotes ongoing adherence. These
findings aremportant from a therapeutic perspectivdue to the fact that
exercise can be used to effectively treat a variety of mental and pHywedth
problems such aspbesity,cardiovascular disese,generalized anxiety disorder,
and depressioifDishman, 1999; Lee et a2012).

Worldwide prevalence of depression and obesity are on the rise, and
there is already a large dissonance betwdles number of diagnoses, and the
availability of effective treatment option@VHO, 2012)A lack of trained
professionals, and the high costs of training and employing these professionals, is
a contributing factorto the disparitybetween number of diagn@s and
availablity of treatment. Removing the requirement aftherapistto deliver an
intervention wouldhelp to increase availability of treatment for those who

would not otherwise be able to accesg\WHO, 2012)This highlights the
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importance of resarch aimed athe development of automated treatment
options; if treatmentis to be madeavailable to those who need it, it needs to be
affordable, effective, and accessilfM/HO, 2012)Usingtechnological advances
such as smartphonapps andemail to deiver an automated interventioto
increase levels of exercise behavieseemso be a promisingnethod of

accomplishing this
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Appendices
Appendix A Modified Version of. | Yy R d20D6Y2&item Exercise SeEfficacy

Scale

Exercise Self Efficacy Scale: #__

Participant Name: Participant Number: ___

A number of situations are described below that can make it hard to stick to an exercise routine.

Please rate on the scale how certain you are that you can get yourself to perform your exercise
routine regularly (three or more times a week).

Rate your degree of confidence by selecting a number from 0 - 10 using the scale given below.

0 1 2 3 4 5 6 7 8 9 10

Cannot Moderately Highly certain
do at all cando cando
Confidence
(0-10)

When | am feeling tired

When | am feeling under pressure from work

During bad weather

After recovering from an injury that caused me to stop exercising—

During or after experiencing personal problems

When | am feeling depressed
When | am feeling anxious

After recovering from an illness that caused me to stop exercising -

When | feel physical discomfort when | exercise

After a vacation

When | have too much work to do at home

When visitors are present

When there are other interesting things to do

If | don't reach my exercise goals

Without support from my family or friends

During a vacation

When | have other time commitments

After experiencing family problems
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Appendix B Exercise @erationalisationand Intensity Information Sheet

Exercise Activity and Intensity Criteria

To be counted as exercise:

The activity must be performed continuously for a minimum of 10 minutes.

The purpose of the activity needs to be exercise; riding a bike or walking to the store or work can be
counted, as this can be seen as time set aside spedifically for exercise.

Things like moving around the office or house shouldn't be counted, as the purpose of it isn't really exer-

cise and it generally wouldn't be something you do continuously for a minimum of 10 minutes.

Household tasks such as gardening, cleaning etc can be counted if they last for at least 10 minutes and

meet the required intensity criteria.

How do | judge my level of intensity?

A good rule of thumb to ascertain your exercise intensity is the ‘talk test’;

1. Light intensity: Can sing a few lines of a song without difficulty and hold a

conversation

2 Moderate intensity: Can't sing lines to a song without pausing to catch your breath,

but can hold a conversation

3. Vigorous intensity: Can't sing lines to a song or hold a conversation without pausing

to catch your breath.

Moderate Intensity

o Elevated heart rate
o Breathing faster and feeling warmer
o Able to speak to others, but not sing

Activity examples:
1. Walking at a moderate to brisk pace
of 5 — 7 kph on a level surface, e.g;

a) Walking to class, work, or the store
b) Walking for pleasure

) Walking the dog

d) Walking as a break from work

2. Bicycling at 8 — 12 kph over level terrain,
or at a moderate pace on a stationary
bicycle.

Yoga

Gymnastics
Jumping on a trampoline

Using a stair climber of elliptical machine
at a moderate pace

ompw

b

Light Intensity

o Slightly elevated heart rate
o Not much change in breathing

o Should be able to comfortably hold a conversation

Activity examples:
1. A leisurely walk
2 Light housework

Dancing (ballroom, square, folk, ballet, etc).

Vigorous Intensity

o Significantly elevated heart rate
o Breathing hard and fast, sweating
o Only able to speak a few words at a time

Activity examples:

1. Race walking and acrobic walking -

8 kph or higher.

Jogging or running

Walking and climbing briskly up a hill
Bicycling at more than 16 kph

Martial arts {Judo, Tae Kwon Do,
Kickboxing, Jiu-Jitsu etc)

Most active sports (Rugby, Tennis, Soccer)

kW N

o,




Appendix CBaseline Exercise Recording Form

Exercise Record Form | Baseline
Date started: ___/___/

Name: Participant Number:

Please use this form to record your daily exercise duration and intensity.

Write in the total duration of exercise for that day in minutes.

Please tick the box that best describes your exercise session intensity.

Refer to the ‘intensity criteria’information sheet if unsure which intensity to choose.

At the end of the week please copy this data into the survey form you are sent via email.

Day 1 Please tick one

Duration: minutes. Intensity: Light Moderate Vigorous
Day 2

Duration: minutes. Intensity: Light Moderate Vigorous
Day 3

Duration: minutes. Intensity: Light Moderate Vigorous
Day 4

Duration: minutes. Intensity: Light Moderate Vigorous
Day 5

Duration: minutes. Intensity: Light Moderate Vigorous
Day 6

Duration: minutes. Intensity: Light Moderate Vigorous
Day 7

Duration: minutes. Intensity: Light Moderate Vigorous




Appendix D Intervention Exercise &ording Form

Exercise Record Form
Date started: /] Stage __

Name: Participant Number:

Please use this form to record your daily exercise duration and intensity.

Write in the total duration of exercise for that day in minutes.

Please tick the box that best describes your exercise session intensity.

Refer to the ‘intensity criteria’information sheet if unsure which intensity to choose.

At the end of the week please copy this data into the survey form you are sent via email.

Day 1 Please tick one

Duration: minutes. Intensity: Light Moderate Vigorous
Day 2

Duration: minutes. Intensity: Light Moderate Vigorous
Day 3

Duration: minutes. Intensity: Light Moderate Vigorous
Day 4

Duration: minutes. Intensity: Light Moderate Vigorous
Day 5

Duration: minutes. Intensity: Light Moderate Vigorous
Day 6

Duration: minutes. Intensity: Light Moderate Vigorous
Day 7

Duration: minutes. Intensity: Light Moderate Vigorous
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Exercise Activity Survey: Stage 1

Edit this form

Exercise Activity Survey: Stage 1

Please fill out this survey with the intensity and time you spent exercising for each day

within a seven day period for stage one of the exercise program.

The days you choose need to be seven consecutive days between when you were given
your targets, and when you submit this survey.

The seven day period you choose is up to you, this is to allow for some flexibility due to
extenuating circumstances such as sickness, injury, or vacations.

*Required

Who are you?

What is your participant number? *
Select your participant number, if you can't remember it should be in your email communications

What is your full name? *

Day One

At what intensity did you exercise? (Day 1) *
() Didn't Exercise

Light

Moderate
() Vigorous

How long did you exercise for? (Day 1)
Minimum of 10 minutes

Hr v :|Min v : Sec ¥

Day Two

At what intensity did you exercise? (Day 2) *
() Didn't Exercise
Light
) Moderate
() Vigorous

https://docs.google.com/forms/d/1GjRKRFWOgG5AZ TrVco7cTGY_C3MN_3m4nHGyRaxt7a3w/iviewform

1/4
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Exercise Activity Survey: Stage 1
How long did you exercise for? (Day 2)

Hr v|: Min v : Sec v

Day Three

At what intensity did you exercise? (Day 3) *

) Didn't Exercise
() Light
) Moderate

O Vigorous

How long did you exercise for? (Day 3)

Hr v/ :|Min v :|Sec ¥

Day Four

At what intensity did you exercise? (Day 4) *

) Didn't Exercise
) Light
_ Moderate

©) Vigorous

How long did you exercise for? (Day 4)

Hr v : Min ¥ : Sec v

Day Five

At what intensity did you exercise? (Day 5) *

) Didn't Exercise
) Light
) Moderate

) Vigorous

How long did you exercise for? (Day 5)
Hr v ! Min v : Sec v

Day Six

At what intensity did you exercise? (Day 6) *

https://docs.google.com/forms/d/1gjRKRFWOg5AZTrVco7cTGY_C3MN_3m4nHGyRaxt7a3w/viewform

24
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