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ABSTRACT

Currently, very little is known about the mecharssimvolved in effective
behavior change interventions. In order to deteemwhich mechanisms of the model
produced the behavior change, longitudinal mediagtouctural equation models are
necessary. The current study aims to determinpritesses that underlie behavior
change mechanisms of a Transtheoretical Model (Tddm)puter based physical
activity intervention study administered to middtghool students (N = 4,151) in the
state of Rhode Island.

This study examined a subset of students (84 &ho reported as
physically active at baseline. For this study,itfteependent variables consist of
behavioral processes; mediating variables consBtas, Cons and Self-efficacy, and
the dependent variable measuring physical actigitgls. Several longitudinal
meditational models are used to determine whidh@imechanisms of the TTM
model produced a significant role in maintaininggbal activity levels within this
population of students.

The purpose of study one is to develop single kmgignal mediation models
composed of all variations of the five independartables (i.e., counterconditioning,
dramatic relief, reinforcement management, stimatugrol, self-reevaluation) and
each of the three mediating variables (i.e., Reass, Self-efficacy), in combination
with the dependent variable, physical activity.e$& models are necessary in order to
determine which combinations of variables are mglarsignificant impact on

physical activity maintenance levels over time.e Thediator Pros, was the best



construct over time in combination with the indegemt variables,
counterconditioning and stimulus control in the rlod

The purpose of study two is to develop three wagitndinal mediation
models composed of each of the five independemiblas (i.e., counterconditioning,
dramatic relief, reinforcement management, stimatugrol, self-reevaluation) with
all three of the mediator variables (i.e., Prospn& &elf-efficacy) with the dependent
variable, physical activity. These models are ssagy in order to determine if all
three of the mediators presented together wittndependent variable invokes a
positive outcome in physical activity.

The purpose of study three is to examine the psyeitiic properties of the
TTM in this middle school population of exerciseimainers. More specifically,
group differences between race (White = 87%), ettyn{Hispanics = 12%) and
gender (Females = 43%) were examined within a tyeee longitudinal model. For
this single longitudinal mediation model, Self-efficy was as an 1V, stimulus control
the mediator and physical activity level was thpetelent variable. This study is an
investigative study to determine if the structur¢éh@ model is different among the
groups, or Factorially Invariant, if the models #re same for each of the subgroups.
Although good fit was determined for gender, noh#he models were able to hold
parametrically in the invariance test. This pr@acvidence for the conclusion for the
groups to be treated the same within the modehegroups do not differ.

Overall, one of the three mediators, Pros, dematestirelevance to the
physical activity intervention when administeredrimdle school students beginning

the study as maintainers. Although two of the fivecesses of change, counter



conditioning and stimulus control were more reléwarthe model, not enough
evidence is provided to delete the other threefsezement management, dramatic
relief, and self-reevaluation, from the physicaiaty intervention. There was no
evidence that providing cons in the model is bemfto maintenance of physical
activity. Therefore, future interventions may benibm not including cons in TTM
interventions created for middle school physicdivig maintainers.

It is important to note that future studies suclo@ass created to examine how
these results compare to different populationselkag studies designed to examine

additional positive health behaviors are necessary.
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OVERVIEW OF STUDIES

Physical activity is ammportant health benefit for individuals of all age
Unfortunately, according to the Center of Diseasatfbl and Prevention, only twenty
percent of the adult population meet the nationédejines of physical activity,
composed of both muscle strength and aerobic esee(€ienters for Disease Control
and Prevention, 2013). It has been suggestedtlaagie decrease in physical activity
occurs in middle school, whereas from sixth to #igirade there is a decline in
students maintaining their physical activity lev@{smm et al., 2000). In addition,
minority students reported not meeting the natioceebmmendations more often than
nonminority students (Agazzi et al., 2010).

In an effort to increase and/or maintain physicaivity levels, computer
based interventions have been developed. Themweamntions, such as ones based on
the Transtheoretical Model (TTM) of behavior chanygs produced positive results
(Krebs et al., 2010; Spencer et al., 2006; Maurietlal., 2007).

The TTM, a model of intentional behavior changes sarved as a basis for a
large number of computer based interventions, miogusignificant positive changes
in many diverse populations (Krebs et al., 2010uiMdlo et al., 2007, Prochaska et
al., 2001; Prochaska et al., 2004; Prochaska &¥el2004; Velicer et al., 1999),
including the adolescent school community (Mauoielt al., 2006). The goal of the
model is to assist individuals in the developmerdid in the continuation of positive
health behaviors, which is also referred to thentemiance stage of the model.

Currently, very little is known about the mecharssimvolved in effective

behavior change interventions. For example, elvengh a positive behavioral



outcome is produced from an intervention, oftereirthe conclusion of the positive
outcome is credited to the intervention as a whiheorder to determine which
mechanisms of the model produced the behavior &hdoggitudinal mediation
structural equation models are necessary. Mediatnalysis allows for practical
identification of both effective and ineffective a@anisms because it determines
which variables within the models are significargdictors both cross-sectionally and
over time (Mackinnon, Fairchild & Fritz, 2007). iSHongitudinal component within
the model further allows for the determination d¢fielh mechanisms invoke change
over time. Once significant mechanisms are detezthirom these models,
interventions can be tailored to be more efficigntncreasing the emphasis on
mechanisms which are effective and decreasingletidg mechanisms that are not
effective.

The current study aims to determine the proce$sgsinderlie behavior
change mechanisms of a TTM tailored computer bphgdical activity intervention
study administered to middle school students (N153) in the state of Rhode Island.
The data consists of students who entered the stsidixth grade physical activity
maintainers (N = 534) and concluded the intervenimotheir eighth grade year. In
addition, the dataset contains all of the critio@lasures of the TTM. For this study,
the independent variables consist of behavioratgsses; mediating variables consist
of Pros, Cons and Self-efficacy, and the dependkemdble measuring physical
activity levels. Several longitudinal meditatiomabdels are used to determine which
of the mechanisms of the TTM model produced a Samit role in maintaining

physical activity levels within this population students.



The purpose of study one is to develop single lonignal mediation models
composed of all variations of the five independartables (i.e., counterconditioning,
dramatic relief, reinforcement management, stimatugrol, self-reevaluation) and
each of the three mediating variables (i.e., Reass, Self-efficacy), in combination
with the dependent variable, physical activity.e$& models are necessary in order to
determine which combinations of variables are mglirsignificant impact on
physical activity maintenance levels over time.

The purpose of study two is to develop three wagitndinal mediation
models composed of each of the five independemiblas (i.e., counterconditioning,
dramatic relief, reinforcement management, stimatugrol, self-reevaluation) with
all three of the mediator variables (i.e., Prospn& &elf-efficacy) with the dependent
variable, physical activity. These models are ssagy in order to determine if all
three of the mediators presented together witndepgendent variable invokes a
positive outcome of maintaining or increasing pbgkactivity.

The purpose of study three is to examine the psyeitiic properties of the
TTM in this middle school population of exerciseintainers. More specifically,
group differences between race (White = 87%), ettyn{Hispanics = 12%) and
gender (Females = 43%) were examined within a tyeee longitudinal model. For
this single longitudinal mediation model, Self-efficy was as an 1V, stimulus control
the mediator and physical activity level was thpetelent variable. This study is an
investigative study to determine if the structur¢he@ model is different among the
groups, or factorially invariant, if the models &éine same for each of the subgroups.

This will allow for disparities between the groupghin the model to be determined.



Once significant mechanisms are determined frorsetimeodels, modification
of the intervention can produce benefits such asased efficacy, more efficient
individual tailoring, increased cost efficiencydagreater ease of dissemination. Also,
group differences, if any, will be determined. altdition, findings from this study can
be used to improve TTM interventions for integrgtand maintaining exercise into a
daily lifestyle of all groups, a behavior strongjlyked to improvement of individuals’

overall quality of life, as well as reducing indivals’ risk to chronic diseases.
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ABSTRACT

The purpose of this study is to determine the @ees that underlie behavior
change mechanisms in middle school students wharbteg study (B grade) as
individuals who were adherent for six months omgento regular physical activity.
Mediation models were created, incorporating thiree points (e.g.,'8 7", and &'
grade) of data using constructs assessed withitysigal activity intervention based
on the Transtheoretical Model (TTM) of behaviormpa. These models were used to
determine which mechanisms of the TTM are necessavyell as unnecessary for
maintaining middle school students’ physical atyiWevels. The mediator Pros was
the best construct over time in combination with tdependent variables (IV),
counterconditioning (CC) and stimulus control (3€Chhe models. Future studies
should include different populations to determime generalizability of these effects
within the TTM for a wider range of physical actiwmaintainers. Results provide
insight so that TTM based interventions may betad to be more cost and time

efficient when developed for this group of exercis@ntainers.

Keywords: Transtheoretical Model of Behavior Change, phglsactivity,

mediation, longitudinal model, adolescents
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Physical Activity Relapse Prevention in Middle Seh8tudents: Using Mediation
Analysis

Despite the overwhelming amount of health benefds/iduals in all age
groups acquire from participating in regular phgbigctivity, most people are not
meeting the national recommended criteria (CemteDfsease Control and
Prevention, 2012). This deficiency has led toaasiefforts geared toward increasing
physical activity levels, whereas not enough aibenihas been placed on helping
individuals maintain positive exercise habits. Egample, a large decrease in
physical activity maintenance occurs during midgtibool, whereas by the eighth
grade many students do not maintain their exer@abés as they had in sixth grade
(Kimm et al., 2000).

According to the Transtheoretical Model (TTM) ohlawior change (e.g.,
processes of change, decisional balance, selaeffjanechanisms of behavior change
are hypothesized to differ depending on the stage,(mnaintenance, contemplation)an
individual is categorized in. The application b&tTTM to exercise behavior has been
reviewed and found to be promising (Spencer eR@Dg), although specific
mechanisms within the model have not been analiaresffectiveness. The proposed
research aims to use successive longitudinal mediatodels over three years to
determine which mechanisms of the TTM are necessavyell as unnecessary, in the
maintenance stage, for maintaining middle schaalestt’s physical activity levels.

The use of meditational analysis allows for pratidentification of both

effective and ineffective mechanisms within intertiens because it shows which
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variables within the models are significant prealistboth cross-sectionally and over
time (Mackinnon, Fairchild & Fritz, 2007). In addn, adding a longitudinal
component, or multiple time points, within the mbakows for the determination of
which mechanisms invoke change over time. Ultityatance significant
mechanisms of longitudinal change are determinedlification of the intervention
can produce benefits such as increased efficacsg efbicient individual tailoring,
increased cost efficiency, and greater ease o¢ulisgtion.
Physical Activity in Middle School Students

Adolescents acquire many benefits associated viagsipal activity such as
better health, growth and development, both phifgiead mentally (Center for
Disease Control and Prevention, 2012). These hsmsefpport the importance of
incorporating physical activity into adolescentaly routine. The United States
Department of Health and Human Services natiorm@menendations state that
children aged six to seventeen should participatd least 60 minutes or more of
physical activity on a daily basis. In additionp&bcents are spending most of their
time participating in sedentary behaviors (i.e.tahang television, using a computer)
(Zabinski et al., 2007). This increase of sedgnte@havior has in turn resulted in a
decrease of physical activity among this age grdeqr. example, one study found that
adolescents who watch television for more thanhwoars a day have lower levels of
physical and psychosocial health (Tremblay e2&l11).

Although there are clear benefits of regular pgréiton in physical activity,
many adolescents are not meeting national recomatiend. For example, the 2007

National Youth Risk Behavior Survey (NYRBS) (Ea&tral., 2008), funded by the
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Center of Disease Control and Prevention, assesaag health risk behaviors which
develop in adolescents during the course of middh®ol, including physical activity.
Physical activity was measured through a queshased on previous national
recommendations, asking students if they were adtivat least 60 minutes five of
seven days out of the week. For the state of Rislded (N=2,382)a little over half
of students,55.1%, reported meeting this crite(ieaton et al., 2008). In addition,
minority students reported not meeting the natioseabmmendations more often than
nonminority students (Agazzi et al., 2010).

Surveys such as the NYRBS emphasize the impor@ideveloping and
implementing interventions geared toward increagimgsical activity. It has been
suggested that awareness of benefits and recomti@rslaf physical activity are
important to instill in children and adolescentsl @an raise participation (Bauman et
al., 2008, Driskell et al., 2007). One way totlis is through interactive computer-
based physical activity interventions which arealder adolescents as they tend to
welcome technology (Mauriello et al., 2007). Irdein, models such as the TTM
are being used to change behaviors since theytdoveonvhelm participants with too
much information (Driskell et al., 2007).

Most importantly, maintaining and incorporatinguég physical activity into
a daily routine over time is the desired outcom#heke interventions. This is crucial
because most individuals who start integrating @aysctivity into their daily routine
drop out or relapse, whereas they stop particigatirphysical activity or participate
below national recommendations. This pattern opdyut or relapse was also

apparent in the NYRBS in the assessment of adalescén overall pattern of
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physical activity attrition was reported from sixdhade (78.2%), to seventh
(74.1%)and to the eighth grade (73.7%) (Eaton.e2@D8). More specifically, within
the group of students who met the activity critenio sixth grade, there was a steady
decline in physical activity throughout the nexbtyears. Interventions geared
toward preventing drop out and relapse are an itapbfocus as most adolescents
have good physical activity habits, and tend te libem throughout their years in
junior high school. Focusing on these individualsrucial to incorporating physical
activity habits throughout life.
The Transthoretical Model of Behavior Change

The TTM, a model of intentional behavior changes @arved as the basis for a
large number of computer-based interventions theaé produced significant changes
in behaviors for many different populations (Krebsl., 2010, Mauriello et al., 2007,
2010,Prochaska et al., 2001; Prochaska et al.,; Zx@4haska & Velicer, 2004;
Velicer et al., 1999, 2013), will be utilized. dddition to behavior change, these
interventions have been found to be accepted witreradolescent school community
(Mauriello et al., 2006). The central organizirapstruct of the model is stages of
change. The stages of change categorize indivadol five stages of ‘readiness’ to
change (e.g., precontemplation, contemplation,gegon, action, and maintenance).
These stages have been well described (Haas & R@fi§); Leslie et al., 2003) and
validated. Each stage is determined by the lefvigitention and behavior
corresponding to how ready an individual feelstiargge their physical activity
behaviors. For example, a person who does ndt #bout the behavior at all would

likely be in the first, precontemplation stage, vé@s a person who continues to
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engage in the behavior as a normal routine wolel\libe in the fifth stage, the
maintenance stage.

Within each stage of change an individual paréiteg in certain covert and
overt activities in order to progress to the neéagjs. These processes are referred to
the ten processes of behavior change (ProchaskeC&mente, 1983;Prochaska et
al., 1988). Five of the processes (e.g., consniegssraising, dramatic relief,
environmental reevaluation, social liberation, $iélération) are labeled as
experiential and are necessary for an individuarngage in when progressing through
the early stages of change. The other five prese@sg., stimulus control, helping
relationships, counter conditioning, reinforceme@nagement, self-reevaluation) are
labeled as behavioral processes and are engagedng the later stages when a
person is changing or has changed their beha¥or.a person in the maintenance
stage who is maintaining their behavior, the fiebdvioral processes would be the
main focus.

In addition, when an individual transitions througjages, other constructs are
measured throughout the behavior change proceassseTare labeled as decisional
balance, pros and cons, as well as self-effic&oyr. example, for an individual within
the maintenance stage group for exercise behamdndividuals’ positive beliefs
about physical activity, referred to as ‘Pros’, axpected to be rated highly. On the
contrary, the ‘Cons’, negative beliefs about phgisactivity are expected to be rated
lower (Prochaska et al., 1994). The ‘Self Efficamynstruct, or the situational
temptation measure (DiClemente, 1981, Velicer etl&90), represents how confident

an individual is to participate in exercise behavidespite any barriers. For
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individuals in the maintenance stage, a personaviadl confident about their
behavior despite barriers. Within this study, Pfsns and Self Efficacy constructs
will be used as the mediator variables. These am@sms, mediator variables, within
the TTM are hypothesized to differ depending ogetaf an individual, as it has been
suggested that interventions aimed at increasiggipdl activity should be geared
toward raising awareness of personal activity dralikl also be stage matched
(Ronda, Assema, & Brug, 2001).

Specifically, interventions applying the TTM to nease physical activity have
produced positive results (Krebs et al., 2010; 8eeant al., 2006;Mauriello et al.,
2007, 2010; Velicer et al., 2013), and implementhgge interventions using both
computers and print versions have been effectiverbyiding individually tailored
feedback (Marcus et al., 2007; Marcus et al., 1998hough constructs have been
confirmed to be measured equivalently between a#xlt age and ethnicity groups,
the stability of constructs have not been meastimedigh longitudinal analyses
(Paxton et al., 2008). In addition, it has beegggsted that interventions which
provide interactive feedback should be evaluatetthabmechanisms within
interventions can be more refined (Norman et &l072. Previous studies have
focused on the efficacy of the intervention as ahwhereas the mechanisms within
the intervention for stages (i.e., maintenancejehet been examined separately. In
addition, specific interactions of processes amdrtihe of mediators have not been

tested.
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Longitudinal Mediation Design

Even though the determinants of behavior changeegecomplex, temporal
relationships are best understood by examininghawer over time. In addition to
setting up a foundation for determining a caudaltienship, longitudinal designs
offer other advantages such as the ability to sgpaging effects from cohort effects
and offer more powerful designs as well as morermétion about individual change
(Hedeker & Gibbons, 2006). Utilizing a meditatiamalysis design with longitudinal
data allows for additional advantages: (1) Idemiythe temporal precedence of X,
M, and Y, (2) identifying changes within individgaknd cross-sectional relations, and
(3) the data allow for alternative explanationsdayss-sectional mediated effects
(MacKinnon, 2008).

When interventions, such as ones created from TiM, Bre produced, it is
important to understand what actually changes hehathile taking into
consideration individual differences. Mediatorsyariables that transmit the effect of
an independent variable on a dependent varialikn give insight on how a process
or mechanisms within an intervention affect behagttange (Mackinnon, Fairchild &
Fritz, 2007). Mediation analysis, which was irti¢id by an influential Baron and
Kenny (1986) paper, has now been modified to rertesn ideal approach to
identifying mechanisms of behavior change. Thdifigs of meditational studies can
be used to determine which theoretical mechanidras mtervention produced the
greatest amount of behavior change (Napolitand,e2@08). In addition to
determining mediation with cross-sectional data,uke of meditational analyses over

time can identify both effective and ineffective chanisms within interventions
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(Mackinnon, Fairchild, & Fritz, 2007; Baron & Kenny©86). Examining the effects
of longitudinal data allows for more rigorous cargibns of causality involving
mechanisms within an intervention on a behaviol¢@oMaxwell, 2003).

Literature reviews such as Lewis et al. (2002) hdetermined that physical
activity mediator-intervention studies are neededdtermine if theory based
interventions are effective. This is especiallpartant because physical activity
interventions have now become more time consummagess cost efficient (Glasgow
et al., 2006). Mediators such as self-efficacy\dtifrom Bandura’s Social Cognitive
Theory have been effectively used as mediatorsigdipal activity within adolescent
girls (Lubans & Sylva, 2009). Mediation studieslsas this one suggest that within
the TTM, mediators such as self-efficacy, pros ems, are important to examine. In
order to determine which of these potential medsatmm a TTM based intervention
have the largest impact on physical activity, #seof secondary data analyses will be
performed using longitudinal meditational models.

Overview of Current Study

Currently, very little is known about the mechargsimvolved in effective
behavior change interventions. In many casedjnhébehavior is measured without
knowing the process of how the change was involeadling researchers to conclude
that their intervention as a whole lead to the behahange. Although this may be
the case, often times it is unknown if certain nagstms of the intervention were
more or less beneficial in regard to the actuahglean behavior. Critical constructs
necessary for behavior change are hypothesizethaarporated into interventions

and are typically never measured. Significant tocts are important because once
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they are determined; interventions can be tailtodake more efficient by increasing
the emphasis on mechanisms which are effectivelaleding mechanisms which are
not effective. In order for these constructs todamtified as significant, the use of
longitudinal mediation analysis is necessary tesgtigate effects of intervention
components over time.

The use of meditational analysis further allowsgractical identification of
both effective and ineffective constructs withiteitventions because it shows which
variables invoke change in the final behavior. iAdividual also utilizes decisional
balance, Pros and Cons, as well as Self-Efficacii@schange their behavior. The
decisional balance scale consists of questionsathatdividual has to weigh the Pros
and Cons of for a specific behavior (Velicer et 8885). For individuals within the
maintenance stage group for physical activity,vitilials who exercise regularly, Pros
are expected to be high and the Cons are expextaslow (Hall & Rossi, 2008;
Prochaska et al., 1994). The Self-Efficacy vagahkasure (DiClemente, 1981,
Velicer et al., 1990) represents how confidentralividual is to participate in physical
activity despite barriers. Within this study, thes, Cons and Self-Efficacy
constructs will be defined as the mediating vagapsince they are necessary to
produce change or the continued behavior of phiyaatavity.

The dataset used in this study includes importangables that allow for the
analysis of the effects of a TTM based intervenbwear a three year period. The
group analyzed in this study consists of individuaho began the intervention with
sufficient physical activity patterns based onylaicommendations, or sixth graders

who were categorized in the maintenance stage guthp the TTM model.
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Variables based on the TTM model, measured at e&itie three different time
points, will be analyzed using multiple meditatibmeodels in order to determine
which of the processes of change have the larggsiat on physical activity. These
models are used to determine which of the five tieinal processes assessed for the
maintenance group during baseline assessmentimhination with the mediating
variables (e.g., Pros, Cons, Self Efficacy), wéldnost influential on behavior
continuation. Results can provide a good teshefphysical activity intervention
mechanisms based on the TTM and can provide guedane@fine existing TTM
based interventions due to the unique size andtlatigal nature of the data set.

Next to applying the TTM to tobacco use, the TTM baen most widely
applied to exercise behavior. According to a remdd one hundred and fifty studies
using the TTM with physical activity, the model Hasen successfully applied to
various populations (Spencer et al., 2006). éxigected that the TTM will be a good
representation for the physical activity of middthool aged participants within this
study.

Overall, results from this study provide evidenoewhich TTM mechanisms
are necessary, as well as unnecessary, withiphiysical activity intervention. This is
important so that physical activity interventionkieh utilize the constructs of the
TTM can be better tailored to provide the optimabest feedback in order to
maintain an individual’s physical activity leveln addition, these findings can be
used to improve interventions for integrating araintaining exercise into a daily
lifestyle, a behavior strongly linked to improverhenfindividuals’ overall quality of

life, as well as reducing individuals’ risks fona@dopment of chronic diseases.
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Method

The proposed dataset contains all the critical onegsfrom the TTM
necessary for these proposed analyses. In addiisndataset is unique because it is
longitudinal in nature containing three differeimié points; baseline, approximately
12 months, and approximately 24 months. Also,dhisiset is unique because it
includes all of the necessary variables with very missing values, and includes a
large number of participants which ensures adequ@ieer for the analyses. The
nature of this large, longitudinal dataset allossdxamination of change across a
general adolescent population as well as differemgehin subgroups (MacKinnon,
2008).

The proposed project is a secondary data analgasisting of multiple
longitudinal mediation analyses. The basic modilbe the one proposed in figure
1. All latent variables, variables within circlesthe figure, will be composed of
measured items, shown in boxes in the figure. imtlependent latent variable will be
created from each of the five processes (e.g.usitisncontrol, helping relationships,
counter conditioning, reinforcement management;lgaration), three items each,
measured during time one among students who weaheimaintenance stage. The
three different mediator variables or M will be fhws and Cons, each are latent
variables created from four items, and Self-Efficeca latent variable made up of six
items. The physical activity variable will be thependent measure, also known as
the Y. This latent variable is created from two gibgl activity items. This dependent

latent variable measuring physical activity will bged in all of the models.
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Time one will consist of 8 grade middle school students who began the
intervention in the maintenance stage, time twé edihsist of their # grade data, and
time three will contain their“Bgrade data. All time points (i.e., T1, T2, T3¢ ar
approximately one year apart. Time 2 and timecBioe the mediator variable and
the physical activity variable. The independentalde, or the five processes, will
only be included at time one due to individualsnghag stage and not being asked the
same process questions throughout the study.

The B’s or beta weights will be examined for sigrahce between pathways.
The five independent variables are used in time theethree mediators and the
physical activity variables are used at all thieeet. In total, there are a total of
fifteen models containing this structure withinstistudy.

Participants

Of the total N=4,151 6th grade middle school pgéats in the twenty
schools within this study (Velicer et al., 2018n]y participants from the ten schools
that were randomly selected to receive the physiciity intervention and were
categorized in the maintenance stage of changasatibe (N=993) were included in
these analyses. Of those nine hundred and ninegg,tonly participants who had
complete three year data (6th, 7th and 8th gradepoints) were used for this study
(N=534). Participants' mean age at time one \Wasgr years (SD =
.43).Demographic variables in this study includedgsr (Females= 42.7%) and
ethnicity (2% American Indian/Alaskan Native, 3%i#&¥Pacific Islander, 2%
Black/Not Hispanic, 11% Hispanic, 68% White/Not pasic, 2% Other, and 11%

Combination, and 1% Unknown).
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The staging algorithm for physical activity maird@ce has been confirmed
and validated (Hellsten et al., 2008; Maurielloadt, 2010; Velicer et al., 2013).
Participants in maintenance reported participating0 minutes or more of physical
activity at least five days a week. All participsum the analyses were maintainers at
time point one. At time point two, 73% of partiaigs remained in the maintenance
stage whereas 6.7% moved back to the action st&gE were in the preparation
stage, 5.4% were contemplators, and 1.7% regrésshd precontemplation stage.
At time point three, 66.7% of participants werd &tithe maintenance stage whereas
11.2% were in the action stage, 13.3% were in tepgration stage, 5.8% were
contemplators, and 3.0% were in the precontempiatiage. This pattern of physical
activity decline or relapse within the study samplexpected and consistent with
previous studies (e.g., Kimm et al., 2000).
M easur es

The independent variables in the model are theldeteavioral processes of
change: Counterconditioning (CC), Dramatic Reli2R{, Reinforcement
Management (RM), Stimulus Control (SC), and Sekwduation (SR). These
processes are relevant for individuals in the nesmiahce stage, such as those included
in this study. The processes of change measutent ariables that facilitate change.
Different processes of change are thought to bagew)in at different stages of
change.

The mediating variables, also known as the mediatorthe model are the
decisional balance, pros and cons, and self-effiCdelicer et al., 1996). Mediators

explain the dependent variable without changing ¢tetionship between the
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independent variable and the dependent variabhe. imipact of the independent
variable on the dependent variable would not beipteswithout the mediator
variable. One of the goals of this analysis ideétermine the significance and impact
of these proposed mediators.

The dependent variable used in the analysis wildreposed of two items.
This variable will incorporate physical activity asures that an individual is in
control of. This is consistent with analyzing piegs$ activity that the individual
chooses to participate in, compared to mandatatycpgzation (i.e., physical education
classes). It is important to note that the depehdwasure is not dependent on stage
due to possible changes in stage between time firaed 2 and 3. Therefore the
model measures model based predictors of physitialtg over time.

All item details for the independent items, the m#at items and the
dependent items are presented in Table 1.
Statistical Analyses

Because this model is theory driven, latent vaeatuctural equation
modeling (SEM) will be utilized. More specifical]lihe model is an autoregressive
mediation structural equation model. Mediatioansmportant aspect of the model
due to its’ unique ability to offer the most comipeasive investigation of the
mechanism of change available. Causal inferer@@scain be determined from this
series of mediation analyses will aid in the preaafsdetermining which mediating
variables combined with independent variables la@enost effective in the exercise

intervention.
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In order to produce results multiple single medteal models are utilized.
Mediation models were produced with each of the fivocesses combined with cons,
pros and self-efficacy as mediators and physidaligcas the dependent variable.
This process will create fifteen different indivalumodels which are examined for
significance of fit, effect size, and compareddonilarities and differences between
each of the models.

Results

Initial background analyses were conducted. Skes/aed kurtosis was
assessed using West, Finch, and Curran (1995jiarde>2 and >7 respectively.
Next, multivariate kurtosis was determined by E@8ntler, 2007). Some of the
variables were skewed and kurtotic although this @gected from some of the
guestions asked for this group of physical actimigintainers. Since this was
expected, transformations to the variables werenamte, instead robust maximum
likelihood estimates were used which take into aotthe nonnormality of the data
when calculating chi-squared and fit indices (T&lméck & Fidell, 2007).
Percentages, means, standard deviations for starigbles and scale scores, as well
as the correlation matrix are shown in Tables 2-4.

Structural Equation Modeling

Each of the models included latent variables maefuhree items for every
independent variable [i.e., Counterconditioning JO@ramatic Relief (DR),
Reinforcement Management (RM), Stimulus Control&@Dd Self Reevaluation
(SR)]. Mediating latent variables, including parsd cons, were created using four

items each and the latent variable for self-effyca@s created using six items. Lastly,
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the dependent latent variable, incorporated ithallmodels, was created using two
items.

The significance test used for the models createda statistical software,
EQS, was the chi-squared statistic. The chi-squis determines if the model can
reproduce the population covariance matrix, “fgtithe data used in the model (Hu
& Bentler, 1995). The chi-squared goodness-affiex was significant in all of the
models, indicating a poor fit; however, this valsenisleading due to the large sample
size. Kenny (2010) advises that the chi-squaratisst is almost always significant
in models when the sample size is greater than&@@jn this study the sample size is
534. Because all of the models are statisticajgicant, Chi-squared statistics will
not be reported.

It is important to determine model fit when assegshe significance of the
models. Values for the Comparative Fit Index (CNQrmed Fit Index (NFI), and the
Nonnormed Fit Index (NNFI) are provided. All oktimdices provide a measure of fit
with values ranging from 0 to 1. Greater valuedate a better fit. For example, a
strong fit can also be concluded for models witbaaparative Fit Index (CFl) greater
than .90 and a really great fit with a CFl above (Bentler, 1992).

Residuals can also be used to determine a goo@®fie residual, Root Mean
Square Error of Approximation (RMSEA) is used mafs¢n and is less influenced by
sample size (Steiger & Lind, 1980). The smalldugs of RMSEA are ideal and
values less than .05 indicate a very good fit (HBeéhatler, 1999). Also, confidence
intervals for RMSEA can be examined. When exanginiie RMSEA confidence

interval, the lower value should be near zero,lower than .05, and the upper value
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should not be much larger. Kenny (2010) also ntttasthe confidence interval
informs the researcher of how precise the RMSEAe&/&, and a smaller confidence
interval is ideal.

All of the models are presented in Figures. Thalmers within the figures, or
the direct effects, represent standardized solsifiwaduced by EQS. These
standardized solutions are obtained by dividingaa coefficient by the standard
deviation of that beta coefficient, resulting irtdoeveights typically found in
regression (Bentler, 200@hdirect effects are represented by the arrowsiwihe
figures. Open arrows represent significant path)ea.05 level, and solid arrows
represent nonsignificant paths.

Since mediation is the main focus of the analy$esresults will reflect the
paths of interest. More specifically, meditationbhnge over time, or the path from
the independent variable at time one, the mediatoable at time two, and the
physical activity variable at time three will beagwined.

Other paths, such as the paths from one factandthar across time points
(i.,e., T1, T2, T3) indicate the reliability of a amire over time when significant (i.e.,
open arrows). The arrows from items (i.e., boteshe latent variables (i.e., circles)
indicate the significance of an item creating gieht measure.

Mediation models evaluating therole of Consin physical activity

A series of five models were first conducted, iahg each of the independent
variables in combination with the mediator, Comgj the dependent variable,
physical activity. The model’s fit indices are peated in Table 5. All of the models

produced good values, whereas the fit indices wbowe .90 and the RMSEA was
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below .05, providing evidence that the processe&®mbination with Cons as a
mediator predicted physical activity at all threme points within this group of
maintainers.

None of the Cons models in combination with eactheffive processes |[i.e.,
counterconditioning (CC), dramatic relief (DR),nm@rcement management (RM),
stimulus control (SC), self-reevaluation (SR)] pd®d evidence for significance over
time. Specifically, the paths from each of thed\Tl) to cons (T2) and then from
cons (T2) to physical activity (T3) did not provideidence for longitudinal
meditational relationships. These models are pteden Figures 2-6.

Mediation models evaluating therole of Prosin physical activity

A series of five models were conducted includingheaf the independent
variables in combination with the mediator, Prog] the dependent variable, physical
activity. Overall the models provided an excellgftpresented in Table 5, whereas
the fit indices were above .90 and the RMSEA wdswe05. These values provide
evidence that the processes in combination witls Bsoa mediator predicted physical
activity at all three time points within this groopmaintainers.

Three of the Pros models in combination with eddh® processes [i.e.,
dramatic relief (DR), reinforcement management (Réé)f-reevaluation (SR)] did
not provide evidence for significance over timge€&fically, the paths from each of
the IV’s (TI) to pros (T2) and then from pros (Ti@)physical activity (T3) did not
provide evidence for longitudinal meditational tedaships. Although not fully
supported, both RM and SR models provided paritigificance. These models are

presented in Figures 7-9.
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Two of the Pros models in combination with the psses,
counterconditioning (CC) and stimulus control (S, provide evidence for
longitudinal meditational relationships. Specifigathe paths from each of the IV’s
(T1) to Pros (T2) and then from Pros (T2) to phgisactivity (T3) were significant.
These models are presented in figures 10 and 11.

Mediation models evaluating the role of Self-Efficacy in physical activity

A series of five models were conducted, includiagheof the independent
variables in combination with the mediator, Seffesicy, and the dependent variable,
physical activity. Overall the models providedextellent fit, presented in Table 5,
whereas the fit indices were above .90 and the RMB&s below .05. These values
provide evidence that the processes in combinatiinSelf-efficacy as a mediator
predicted physical activity at all three time psimtithin this group of maintainers.

None of the Self-Efficacy models in combinationtwéach of the five
processes [i.e., counterconditioning (CC), dranratief (DR), reinforcement
management (RM), stimulus control (SC), self-reeaabn (SR)] provided evidence
for significance over time. Specifically, the pafihom each of the IV’s (TI) to self-
efficacy (T2) and then from self-efficacy (T2) thysical activity (T3) did not provide
evidence for longitudinal meditational relationghifhe models are presented in
Figures 12-16.

Discussion

The purpose of this study was to examine longitaldomedictors of physical

activity maintenance in middle school students.chMmmisms within the TTM were

tested in order to determine which processes amtiatoes were more beneficial, or
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which mechanisms best prevented exercise relapgeiowe for this group of Rhode
Island middle school students. Mediation modedsinig each of the mediators, Cons,
Pros, and Self-efficacy were performed. These hsd#fégures 2-16) show visual
representations of the specific contributions (s@gnificant paths, standardized
solutions) of each of these mechanisms. All ofdingle mediator models provided
good fit indices and residuals, showing significaliability of measures over time.
Cons models

The Cons models provided evidence that none gbtheesses in combination
with Cons resulted in physical activity over tinfédiis is consistent with Cons
decreasing importance in the maintenance stageaeghisition of healthy behaviors
such as physical activity (Prochaska et al., 199#)mately, this provides evidence
that including Cons in a physical activity intertien does not lead to better
maintenance of physical activity within adolescents
Pros models

For healthy behaviors such as physical activitpsRend to increase and
remain important for individuals in the maintenastage (Prochaska et al., 1994).
Within this study for the Pros models, both courdeditioning, substituting healthy
ways of thinking for unhealthy ones, and stimulastool, using reminders which
encourage healthy behaviors, provided significaadliation paths.

Although it was expected that maintainers valueRtws, the type of
relationship produced was not expected. There sigreficant negative relationships
in both of the models between Pros at time twogngical activity at time three. As

the Pros increased, the level of physical actidégreased. This may be due to a
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possible ceiling effect, or as the Pros raise donsoess, they play a role in behavior
change initiation and then it levels off due to llek of continuing benefits.
Self-Efficacy models

For the Self-efficacy models, or models which meeddnow confident
individuals were about maintaining regular physmeivity, there were no significant
mediation paths over time in combination with tive forocesses of change. Although
not significant, there were negative relationstopsveen Self-efficacy (T2) and
physical activity (T3) for all of the processescbiinge. Overall, these results provide
evidence that including Self-efficacy in physicatigity interventions given to middle
school aged exercise maintainers is not necessetlgficial over time.
Limitations and Future Directions

Although this is a critical time when patrticipationphysical activity declines,
further research should be conducted in order teroiene if there is a similar pattern
within different populations of physical activityaimtainers. In addition to using
samples from other States, participants who rdpairtg at different stages at baseline
(i.e, Precontemplators, Contemplators), can be o further investigate which
mechanisms of the TTM are important/necessarydoh estage of the behavior
change process. Furthermore, the inclusion dhetle mediators within the models
would provide more details of which processes mmificant over time.

The results for this population can be used tmgtieen existing interventions
as well as aid in developing new interventionsm@intaining physical activity and
preventing drop-out rates. This would allow an Bags on the most relevant

processes of change, counter conditioning and &isvaontrol, in combination with
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Pros within individuals who maintain regular phyiactivity. Maintaining exercise,
and reducing drop-out rates, will contribute toealkhier lifestyle. Ultimately,
providing encouragement to regularly participatphysical activity will reduce
chronic diseases which can reduce health care andtsanost importantly, improve an

individual's quality and quantity of life.
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Table 1. Questions used for Study Variables

Variable Question Range
Processes CCO01 When you were tempted to skip it, you told yoursetft you'd do a 1-5

physical activity for at least a little while.

CC02 When you didn’t want to do a physical activity, yaminded yourself of your 1-5
goal to get or stay in shape.

CCo3 You thought of physical activity as fun, ratherrtreburden. 1-5

DRO1 You were inspired by people who are more physicadijve than you. 1-5

DRO2 It upset you to hear that people your age arentirgeenough physical activity. -5

DRO03 You were inspired by stories about people gtionto shape or improved their 1-5
fitness.

RMO1 You found that you enjoyed physical activity. 1-5

RMO02 You realized that one of the benefits youfgmin physical activity was thatit  1-5
improved your mood.

RMO03 You congratulated yourself for being physicallyiaet 1-5

SCo1 You spent time with friends who are physically eeti 1-5

SCO02 You joined a team or gym, or signed up fdaascso you had a regular time forl-5
physical activity.

SCO03 You wore sneakers or brought extra clothds yati so you could do a physical 1-5
activity.

SRO1 Getting enough physical activity made you feel nmoefident. 1-5

SR02 You saw yourself as a healthier person begausgot enough physical 1-5
activity.

SR03 You liked seeing yourself as someone who takesafanes or her body. 1-5

Next are some thoughts and feelings people miglg hhout doing 60 minutes or more of physical #gtiv
Mediators  on at least 5 days of the week. Please tell usitmpartant each one is in your decision about whetine
not to do 60 minutes or more of physical activityai least 5 days of the week.

CON1 Others might feel guilty if they weren't doing tmatich physical activity. =5

CON2 I'd have to buy sneakers or work-out clothes. 1-5
CON3 | might be embarrassed to do a physical activitiyant of others. 1-5
CON4 It would take too much energy. 1-5
PRO1 I'd be in a better mood. 1-5
PRO2 I'd feel better about myself. 1-5
PRO3 I'd stay in shape. 1-5
PRO4 I'd have more energy. 1-5

Next are some situations that might make it hardiot®0 minutes or more of physical activity onestdt 5
days of the week. Please tell us how confidentgreuthat you could do 60 minutes or more of physica
activity on at least 5 days of the week.

SELF1 You were on a break from school? 1-5
SELF2 You were busy? 1-5
SELF3 You didn't feel like exercising? 15
SELF4 The weather was bad? 1-5
SELF5 You just wanted to chill? 1-5
SELF6 You had to exercise alone? 1-5

Physical DAY60MIN In a typical week, how many days do you@&®minutes or more of physical  0-7
Activity activity?
TYPDAY On a typical day, how much physical activity you get? 0-12
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Table -
Percentages, Means, and SD’s for Study Vari

Variable % Mean (SD) Range
T1 T1 T2 T3
Gender Female 42.7
Ethnicity American

Indian 2

Asian 3

Black 2

Hispanic 11

White 68

Other 2

Combination 11

Unknown 1

Age 10 2

11 79

12 18

13 1
Counter conditioning 1 3.60 (1.32) 1-5
Counter conditioning 2 3.89 (1.17) 1-5
Counter conditioning 3 4.52 (0.85) 1-5
Dramatic Relief 1 3.19 (1.26) 1-5
Dramatic Relief 2 2.98 (1.28) 1-5
Dramatic Relief 3 3.33 (1.30) 1-5
Reinforcement 1 4.67 (0.67) 1-5
Reinforcement 2 4.04 (1.10) 1-5
Reinforcement 3 3.90 (1.19) 1-5
Stimulus Control 1 4.45 (0.82) 1-5
Stimulus Control 2 3.65 (1.41) 1-5
Stimulus Control 3 3.76 (1.27) 1-5
Self-Reevaluation 1 4.43 (0.81) 1-5
Self-Reevaluation 2 4.35 (0.90) 1-5
Self-Reevaluation 3 4.30 (0.92) 1-5
Con 1 247 (1.32) 2.16(1.27) 1.96(1.27) 1-5
Con 2 2.00(1.27) 1.90(1.26) 1.71(1.16) 1-5
Con 3 1.64 (1.06) 1.69(1.09) 1.58(0.99) 1-5
Con4 1.75(1.05) 1.71(1.04) 1.55(1.01) 1-5
Prol 4.18 (1.00) 4.07 (0.98) 4.33(0.98) 1-5
Pro2 4.48 (0.93) 4.39(0.96) 4.48 (0.95) 1-5
Pro3 4.73 (0.60) 4.62 (0.73) 4.69 (0.77) 1-5
Pro4 4.47 (0.79) 4.37(0.87) 4.42(1.00) 1-5
Self-Efficacy 1 4.28 (0.96) 4.27 (0.95) 3.30 (1.15) 1-5
Self-Efficacy 2 3.32(1.11) 3.40(1.27) 3.55(1.25) 1-5
Self-Efficacy 3 3.34(1.27) 3.38(1.20) 3.97(1.20) 1-5
Self-Efficacy 4 3.63(1.24) 4.27 (1.04) 3.35(1.24) 1-5
Self-Efficacy 5 3.43(1.25) 3.57(1.28) 3.70(1.30) 1-5
Self-Efficacy 6 3.98 (1.25) 3.57(1.29) 4.10(1.17) 1-5
How many days 60 min 6.08 (0.86) 5.65(1.47) 5.52(1.60) 0-7

How many min per day 2.89 (2.43) 2.96 (2.55) 3.02(2.62) 0-12*

Note. T1 = Baseline, T2 = Approximately 1 year,TBpproximately 2 years
*Range for "THow many min a day” is measured in 3@ imcrements
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Table 3. Correlation Matrix

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11 12. 1B. 1 15.16. 17.
1.T1Counterconditioning -
2.T1Dramatic Relief .52* -
3.T1Reinforcement Managemer .54 ..50* -
4.T1Stimulus Control A1* AT* .50* -
5.T1Self-Reevaluation .55 .52* 72* .507 -
6.T1Cons .05 .22* .02 .08 .04 -
7.T1Pros .40* A2* .53* .34* 57* .10* -
8.T1Self-Efficacy .35* .29 Al* .36* A41* .02 29% -
9.T1Pysical Activity .04 .00 .15* .10* .15* .03 .03| .10* -
10.T2Cons .07 .16* .04 .00 -.02 .54¢ .06 .04 .03
11.T2Pros .32* .28* .33 .30* .33* .03 407 247 05 .06 -
12.72Self-Efficacy .24* .16* .28* .26% .25% -.02 2% S51x | 12* -.01 .35* -
13.T2Physical Activity A1 .03 .10* .15* .10* .01 -.01 A4* | .38* .04 .20%| .25* -
14.T3Cons -.02 .00 -.06 -.03 -.0§ .34 -.0 -.01 02-| .40* -.07 -.03 .03 -
15.T3Pros .20* .15* .22* A7 .26 -.127% .22* 137 -.04 | -.13% | 42% | .19 .07 .(;6 -
16.T3Self-Efficacy A1 .07 .16* .19* .21* -.07| A0 .35% | .14* | -.09* | .17* | .48* | .22* .63 42* -
17.T3Physical Activity .01 -.02 .06 .097 .00 .02 0% -.09 | .29* .07 2% .20%| .53 .05 @ .22% .291 -

T1=Time one, T2=Time two, T3=Time three

*Significant at the .05 level




Table <

Percentages, Means, and SD’s for Scale S

Variable Mean (SD) Range
T1 T2 T3
Counter conditioning 12.00 (2.43) 1-5
Dramatic Relief 9.50 (2.87) 1-5
Reinfor cement M anagement 12.61 (2.26) 1-5
Stimulus Control 11.85 (2.55) 1-5
Self-Reevaluation 13.08 (2.17) 1-5
Cons 7.86 (3.23) 7.46 (3.36) 6.80 (3.34) 1-5
Pros 17.87 (2.61) 17.45 (2.86) 17.92 (3.28) 1-5
Self-Efficacy 22.07 (5.07) 21.87 (5.15)  22.56 (5.87) 1-5
Physical Activity 8.97 (2.78) 8.61 (3.22) 8.54 (3.42) 0-12

Note. T1 = Baseline, T2 = Approximately 1 year,TBpproximately 2 years
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Table 5. Fit Indices by Mediator Variable

[.  Fit Indices for CON Mediator Models

ML ROBUST
M odel
NFI NNFI CFlI RMSEA RMSEA 90%
CONand CC .869 .935 .952 .030 (.021,.038)
CON and DR .859 .914 .936 .036 (.028,.043)
CON and RM .865 .925 .944 .033 (.025,.041)
CON and SC .865 .927 .945 .032 (.024,.040)
CON and SR .872 .926 .945 .034 (.027,.042)

[l. Fit Indices for PRO Mediator Models

ML ROBUST
M odel
NFI NNFI CFI RMSEA RMSEA 90%
PRO and CC .914 .972 .979 .023 (.012,.032)
PRO and DR 911 .964 973 .027 (.018,.035)
PRO and RM 911 .965 974 .026 (.017,.035)
PRO and SC .912 .968 .976 .025 (.015,.033)
PRO and SR 911 .961 971 .028 (.019,.036)

[1l. Fit Indices for SELF Mediator Models

ML ROBUST
M odéel
NFI NNFI CFI RMSEA RMSEA 90%
SELF and CC .898 .951 .960 .033 (.027,.039)
SELF and DR .903 .955 .964 .032 (.026,.038)
SELF and RM .905 .959 .967 .030 (.024,.036)
SELF and SC .907 .962 .969 .029 (.023,.035)
SELF and SR .904 .954 .963 .033 (.027,.039)
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Figure 8. PROS with Dramatic Relief (DR) model
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Figure 9. PROS with Reinforcement Management (RNjieh
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ABSTRACT

The purpose of this study is to determine the mees that underlie behavior
change mechanisms in middle school students wharbihg study (Bgrade) as
individuals who were adherent for six months oigento regular physical activity.
Mediation models were created, incorporating thiree points (e.g.,'8 7", and &
grade) of data using constructs assessed withitysigal activity intervention based
on the Transtheoretical Model (TTM) of behaviormgje. These models were used to
determine which mechanisms of the TTM are necessavyell as unnecessary for
maintaining middle school students’ physical atyilevels. The mediator Pros
provided partial mediation, and the mediator S#ltacy provided full meditational
paths in combination with all of the processesharge. Future studies should
include different populations to determine the gehzability of these effects within
the TTM for physical activity maintainers. Resybrrovide insight so that TTM based
interventions may be tailored to be more cost and efficient when developed for

this group of exercise maintainers.

Keywords: Transtheoretical Model of Behavior Change, phglsactivity,

mediation, longitudinal model, adolescents
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Physical Activity Relapse Prevention in Middle SohStudents:
Using Three Way Mediation Models

Despite the overwhelming amount of health benefdssiduals in all age
groups acquire from participating in regular phgbigctivity, most people are not
meeting the national recommended criteria (CemteDfsease Control and
Prevention, 2012). This deficiency has led toaasiefforts geared toward increasing
physical activity levels, whereas not enough aibenihas been placed on helping
individuals maintain positive exercise habits. Egample, a large decrease in
physical activity maintenance occurs during midgtibool, whereas by the eighth
grade many students do not maintain their exer@abés as they had in sixth grade
(Kimm et al., 2000).

According to the Transtheoretical Model of Behavidrange (TTM) (e.g.,
processes of change, decisional balance, selaeffjanechanisms of behavior change
are hypothesized to differ depending on the stagg,(maintenance, contemplation)
an individual is categorized in. The applicatidriree TTM to exercise behavior has
been reviewed and found to be promising (Spencal,e2006), although specific
mechanisms within the model have not been analfareeffectiveness. The proposed
research aims to use successive longitudinal mediatodels over three years to
determine which mechanisms of the TTM are necessavyell as unnecessary, in the
maintenance stage, for maintaining middle schaalestt’s physical activity levels.

The use of meditational analysis allows for pratidentification of both

effective and ineffective mechanisms within intertiens because it shows which
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variables within the models are significant prealistboth cross-sectionally and over
time (Mackinnon, Fairchild & Fritz, 2007). In addn, adding a longitudinal
component, or multiple time points, within the mbakows for the determination of
which mechanisms invoke change over time. Ultityatance significant
mechanisms of longitudinal change are determinedlification of the intervention
can produce benefits such as increased efficackg efbicient individual tailoring,
increased cost efficiency, and greater ease o¢ulisgtion.
Physical Activity in Middle School Students

Adolescents acquire many benefits associated viagsipal activity such as
better health, growth and development, both phifgiead mentally (Center for
Disease Control and Prevention, 2012). These hsmsefpport the importance of
incorporating physical activity into adolescentaly routine. The United States
Department of Health and Human Services natiorm@menendations state that
children aged six to seventeen should participatd least 60 minutes or more of
physical activity on a daily basis. In additionp&bcents are spending most of their
time participating in sedentary behaviors (i.e.tahang television, using a computer)
(Zabinski et al., 2007). This increase of sedgnte@havior has in turn resulted in a
decrease of physical activity among this age grdeqr. example, one study found that
adolescents who watch television for more thanhwors a day have lower levels of
physical and psychosocial health (Tremblay e2&l11).

Although there are clear benefits of regular pgréiton in physical activity,
many adolescents are not meeting national recomatiend. For example, the 2007

National Youth Risk Behavior Survey (NYRBS) (Ea&tral., 2008), funded by the
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Center of Disease Control and Prevention, assesaag health risk behaviors which
develop in adolescents during the course of middh®ol, including physical activity.
Physical activity was measured through a queshased on previous national
recommendations, asking students if they were adtivat least 60 minutes five of
seven days out of the week. For the state of Rislded (N=2,382)a little over half
of students, 55.1%, reported meeting this crite(ieaton et al., 2008). In addition,
minority students reported not meeting the natioseabmmendations more often than
nonminority students (Agazzi et al., 2010).

Surveys such as the NYRBS emphasize the impor@ideveloping and
implementing interventions geared toward increagimgsical activity. It has been
suggested that awareness of benefits and recomti@rslaf physical activity are
important to instill in children and adolescentsl @an raise participation (Bauman et
al., 2008, Driskell et al., 2007). One way totlis is through interactive computer-
based physical activity interventions which arealder adolescents as they tend to
welcome technology (Mauriello et al., 2007). Irdeibn, models such as the TTM
are being used to change behaviors since theytdoveonvhelm participants with too
much information (Driskell et al., 2007).

Most importantly, maintaining and incorporatinguég physical activity into
a daily routine over time is the desired outcom#heke interventions. This is crucial
because most individuals who start integrating @aysctivity into their daily routine
drop out or relapse, whereas they stop particigatirphysical activity or participate
below national recommendations. This pattern opdyut or relapse was also

apparent in the NYRBS in the assessment of adalescén overall pattern of

68



physical activity attrition was reported from sixdhade (78.2%), to seventh (74.1%)
and to the eighth grade (73.7%) (Eaton et al., R08®&re specifically, within the
group of students who met the activity criteriorsixth grade, there was a steady
decline in physical activity throughout the nexbtyears. Interventions geared
toward preventing drop out and relapse are an itapbfocus as most adolescents
have good physical activity habits, and tend te libem throughout their years in
junior high school. Focusing on these individualsrucial to incorporating physical
activity habits throughout life.
The Transthoretical Model of Behavior Change

The TTM, a model of intentional behavior changes @arved as the basis for a
large number of computer-based interventions theaé produced significant changes
in behaviors for many different populations (Krebsl., 2010, Mauriello et al., 2007,
2010,Prochaska et al., 2001; Prochaska et al.,; Zx@4haska & Velicer, 2004;
Velicer et al., 1999, 2013), will be utilized. dddition to behavior change, these
interventions have been found to be accepted witreradolescent school community
(Mauriello et al., 2006). The central organizirapstruct of the model is stages of
change. The stages of change categorize indivadol five stages of ‘readiness’ to
change (e.g., precontemplation, contemplation,gegon, action, and maintenance).
These stages have been well described (Haas & R@fi§); Leslie et al., 2003) and
validated. Each stage is determined by the lefvigitention and behavior
corresponding to how ready an individual feelstiargge their physical activity
behaviors. For example, a person who does ndt #bout the behavior at all would

likely be in the first, precontemplation stage, vé@s a person who continues to
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engage in the behavior as a normal routine wolel\libe in the fifth stage, the
maintenance stage.

Within each stage of change an individual paréiteg in certain covert and
overt activities in order to progress to the neéagjs. These processes are referred to
the ten processes of behavior change (Prochaske&C&mente , 1983;Prochaska et
al., 1988). Five of the processes (e.g., consniegssraising, dramatic relief,
environmental reevaluation, social liberation, $iélération) are labeled as
experiential and are necessary for an individuarngage in when progressing through
the early stages of change. The other five prese@sg., stimulus control, helping
relationships, counter conditioning, reinforceme@nagement, self-reevaluation) are
labeled as behavioral processes and are engagedng the later stages when a
person is changing or has changed their beha¥ior.a person in the maintenance
stage who is maintaining their behavior, the fiebdvioral processes would be the
main focus.

In addition, when an individual transitions througjages, other constructs are
measured throughout the behavior change proceassseTare labeled as decisional
balance, pros and cons, as well as self-effic&oyr. example, for an individual within
the maintenance stage group for exercise behamdndividuals’ positive beliefs
about physical activity, referred to as ‘Pros’, axpected to be rated highly. On the
contrary, the ‘Cons’, negative beliefs about phgisactivity are expected to be rated
lower (Prochaska et al., 1994; Hall & Rossi, 2008he ‘Self Efficacy’ construct, or
the situational temptation measure (DiClemente119%licer et al., 1990), represents

how confident an individual is to participate ineesise behaviors despite any barriers.
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For individuals in the maintenance stage, a pevaauid feel confident about their
behavior despite barriers. Within this study, Pfsns and Self Efficacy constructs
will be used as the mediator variables. These am@sms, mediator variables, within
the TTM are hypothesized to differ depending ogetaf an individual, as it has been
suggested that interventions aimed at increasiggipdl activity should be geared
toward raising awareness of personal activity dralikl also be stage matched
(Ronda, Assema, &Brug, 2001).

Specifically, interventions applying the TTM to nease physical activity have
produced positive results (Krebs et al., 2010; $pent al., 2006; Mauriello et al.,
2007, 2010; Velicer et al., 2013), and implementhgge interventions using both
computers and print versions have been effectiverbyiding individually tailored
feedback (Marcus et al., 2007; Marcus et al., 1998hough constructs have been
confirmed to be measured equivalently between a#xlt age and ethnicity groups,
the stability of constructs have not been meastimedigh longitudinal analyses
(Paxton et al., 2008). In addition, it has beegggsted that interventions which
provide interactive feedback should be evaluatetthabmechanisms within
interventions can be more refined (Norman et &l072. Previous studies have
focused on the intervention as a whole, whereastghanisms within the
intervention for stages (i.e., maintenance), hatéoeen examined separately. In
addition, specific interactions of processes amdrtihe of mediators have not been

tested.
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Longitudinal Mediation Design

Even though the determinants of behavior changeegecomplex, temporal
relationships are best understood by examininghawer over time. In addition to
setting up a foundation for determining a caudaltienship, longitudinal designs
offer other advantages such as the ability to sgpaging effects from cohort effects
and offer more powerful designs as well as morermétion about individual change
(Hedeker& Gibbons, 2006). Utilizing a meditatiamadysis design with longitudinal
data allows for additional advantages: (1) Idemiythe temporal precedence of X,
M, and Y, (2) identifying changes within individgaknd cross-sectional relations, and
(3) the data allow for alternative explanationgi@fss-sectional mediated effects
(MacKinnon, 2008).

When interventions, such as ones created from TiM, Bre produced, it is
important to understand what actually changes hehathile taking into
consideration individual differences. Mediatorsyariables that transmit the effect of
an independent variable on a dependent varialikn give insight on how a process
or mechanisms within an intervention affect behagttange (Mackinnon, Fairchild &
Fritz, 2007). Mediation analysis, which was irti¢id by an influential Baron and
Kenny (1986) paper, has now been modified to rertesn ideal approach to
identifying mechanisms of behavior change. Thdifigs of meditational studies can
be used to determine which theoretical mechanidras mtervention produced the
greatest amount of behavior change (Napolitand,e2@08). In addition to
determining mediation with cross-sectional data,uke of meditational analyses over

time can identify both effective and ineffective chanisms within interventions
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(Mackinnon, Fairchild, & Fritz, 2007; Baron & Kenny©86). Examining the effects
of longitudinal data allows for more rigorous cargibns of causality involving
mechanisms within an intervention on a behaviol¢@oMaxwell, 2003).

Literature reviews such as Lewis et al. (2002) hdetermined that physical
activity mediator-intervention studies are neededdtermine if theory based
interventions are effective. This is especiallpartant because physical activity
interventions have now become more time consummagess cost efficient (Glasgow
et al., 2006). Mediators such as self-efficacywael from Bandura’s Social Cognitive
Theory have been effectively used as mediatorsigdipal activity within adolescent
girls (Lubans & Sylva, 2009). Mediation studieslsas this one suggest that within
the TTM, mediators such as self-efficacy, pros ems, are important to examine. In
order to determine which of these potential medsatmm a TTM based intervention
have the largest impact on physical activity, #seof secondary data analyses will be
performed using longitudinal meditational models.

Overview of Current Study

Currently, very little is known about the mechargsimvolved in effective
behavior change interventions. In many casedjnhébehavior is measured without
knowing the process of how the change was involeadling researchers to conclude
that their intervention as a whole lead to the behahange. Although this may be
the case, often times it is unknown if certain nagstms of the intervention were
more or less beneficial in regard to the actuahglean behavior. Critical constructs
necessary for behavior change are hypothesizethaarporated into interventions

and are typically never measured. Significant trocts are important because once
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they are determined; interventions can be tailtodake more efficient by increasing
the emphasis on mechanisms which are effectivelaleding mechanisms which are
not effective. In order for these constructs todamtified as significant, the use of
longitudinal mediation analysis is necessary tesgtigate effects of intervention
components over time.

The use of meditational analysis further allowsgdractical identification of
both effective and ineffective constructs withiteitventions because it shows which
variables invoke change in the final behavior. iAdividual also utilizes decisional
balance, Pros and Cons, as well as Self-Efficacii@schange their behavior. The
decisional balance scale consists of questionsathatdividual has to weigh the Pros
and Cons of for a specific behavior (Velicer et 8885). For individuals within the
maintenance stage group for physical activity,vitilials who exercise regularly, Pros
are expected to be high and the Cons are expextezllow (Hall & Rossi, 2008;
Prochaska et al., 1994). The Self-Efficacy vagaly the situational temptation
measure (DiClemente, 1981, Velicer et al., 199)resents how confident an
individual is to participate in physical activitgspite barriers. Within this study, the
Pros, Cons and Self-Efficacy constructs will barted as the mediating variables,
since they are necessary to produce change ootitmaed behavior of physical
activity.

The dataset used in this study includes importanables that allow for the
analysis of the effects of a TTM based intervenbwear a three year period. The
group analyzed in this study consists of individuaho began the intervention with

sufficient physical activity patterns based onylaicommendations, or sixth graders
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who were categorized in the maintenance stage guthp the TTM model.
Variables based on the TTM model, measured at e&itie three different time
points, will be analyzed using multiple meditatibmeodels in order to determine
which of the processes of change have the larggsiat on physical activity. These
models are used to determine which of the five tielnal processes assessed for the
maintenance group during baseline assessmentimhination with the mediating
variables (e.g., Pros, Cons, Self Efficacy), wédlinost influential on behavior
continuation. Results can provide a good teshefphysical activity intervention
mechanisms based on the TTM and can provide guedane@fine existing TTM
based interventions due to the unique size andtlafigal nature of the data set.

Other than applying the TTM to tobacco use, the TiHa4 been most widely
applied to exercise behavior. According to a remi¢ one hundred and fifty studies
using the TTM with physical activity, the model Hasen successfully applied to
various populations (Spencer et al., 2006). éxigected that the TTM will be a good
representation for the physical activity of middthool aged participants within this
study.

Overall, results from this study provide evidenoewhich TTM mechanisms
are necessary, as well as unnecessary, withiphiysical activity intervention. This is
important so that physical activity interventionkigh utilize the constructs of the
TTM can be better tailored to provide the optimabest feedback in order to
maintain an individual's physical activity leveln addition, these findings can be

used to improve interventions for integrating araintaining exercise into a daily
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lifestyle, a behavior strongly linked to improverhenfindividuals’ overall quality of
life, as well as reducing individuals’ risks fona@dopment of chronic diseases.
Method

The proposed dataset contains all the critical onegsfrom the TTM
necessary for these proposed analyses. In additisndataset is unique because it is
longitudinal in nature containing three differeimié points; baseline, approximately
12 months, and approximately 24 months. Also,dhisiset is unique because it
includes all of the necessary variables with very missing values, and includes a
large number of participants which ensures adequ@iesr for the analyses. The
nature of this large, longitudinal dataset allossdxamination of change across a
general adolescent population as well as differemgehin subgroups (MacKinnon,
2008).

The proposed project is a secondary data analgasisting of multiple
longitudinal mediation analyses. The basic modilbe the one proposed in figure
1. All latent variables, variables within circlesthe figure, will be composed of
measured items, shown in boxes in the figure. imtlependent latent variable will be
created from each of the five processes (e.g.usitisncontrol, helping relationships,
counter conditioning, reinforcement management;lgaration), three items each,
measured during time one among students who weheimaintenance stage. The
three different mediator variables or M will be fhs and Cons, each are latent
variables created from four items, and Self-Efficeca latent variable made up of six

items. The physical activity variable will be thependent measure, also known as
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the Y. This latent variable is created from two gibgl activity items. This dependent
latent variable measuring physical activity will bged in all of the models.

Time one will consist of B grade middle school students who began the
intervention in the maintenance stage, time twé edihsist of their # grade data, and
time three will contain their'8grade data. All time points (i.e., T1, T2, T3 ar
approximately one year apart. Time 2 and timecBigte the mediator variable and
the physical activity variable. The independentalze, or the five processes, will
only be included at time one due to individualsnghag stage and not being asked the
same process questions throughout the study.

The B’s or beta weights will be examined for siggtahce between pathways.
The five independent variables are used in time theethree mediators and the
physical activity variables are used at all thieeet. In total, there are a total of
fifteen models containing this structure withinstistudy.

Participants

Of the total N = 4,151 6th grade middle schoolipgrants in the twenty
schools within this study (Velicer et al., 2013))yoparticipants from the ten schools
that were randomly selected to receive the physiciity intervention and were
categorized in the maintenance stage of changasatibe (N = 993) were included in
these analyses. Of those nine hundred and ninegg,tonly participants who had
complete three year data (6th, 7th and 8th gradepoints) were used for this study
(N =534). Participants' mean age at time oneelagen years (SD =
.43).Demographic variables in this study includedgr (Females = 42.7%) and

ethnicity (2% American Indian/Alaskan Native, 3%i#&¥Pacific Islander, 2%
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Black/Not Hispanic, 11% Hispanic, 68% White/Not phsic, 2% Other, and 11%
Combination, and 1% Unknown).

The staging algorithm for physical activity maird@ce has been confirmed
and validated (Hellsten et al., 2008; Mauriell@kt 2010; Velicer et al.,2013).
Participants in maintenance reported participating0 minutes or more of physical
activity at least five days a week. All participsum the analyses were maintainers at
time point one. At time point two, 73% of partiaigs remained in the maintenance
stage whereas 6.7% moved back to the action st&gE were in the preparation
stage, 5.4% were contemplators, and 1.7% regrésshd precontemplation stage.
At time point three, 66.7% of participants werd &tithe maintenance stage whereas
11.2% were in the action stage, 13.3% were in tepgration stage, 5.8% were
contemplators, and 3.0% were in the precontempiatiage. This pattern of physical
activity decline or relapse within the study samplexpected and consistent with
previous studies (e.g., Kimm et al., 2000).

M easur es

The independent variables in the model are theldeteavioral processes of
change: Counterconditioning (CC), Dramatic Reli2R{, Reinforcement
Management (RM), Stimulus Control (SC), and Sekwduation (SR). These
processes are relevant for individuals in the nesmiahce stage, such as those included
in this study. The processes of change measutent ariables that facilitate change.
Different processes of change are thought to bagew)in at different stages of

change.
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The mediating variables, also known as the mediatnithe model are the
decisional balance, pros and cons, and self-effiCdelicer et al., 1996). Mediators
explain the dependent variable without changing ¢tetionship between the
independent variable and the dependent variabhe. impact of the independent
variable on the dependent variable would not besipteswithout the mediator
variable. One of the goals of this analysis ideétermine the significance and impact
of these proposed mediators.

The dependent variable used in the analysis wildreposed of two items.
This variable will incorporate physical activity asures that an individual is in
control of. This is consistent with analyzing piegs$ activity that the individual
chooses to participate in, compared to mandatamtycpaation (i.e., physical education
classes). It is important to note that the depehdwasure is not dependent on stage
due to possible changes in stage between time firaed 2 and 3. Therefore the
model measures model based predictors of phystialtst over time.

All item details for the independent items, the m#at items and the
dependent items are presented in Table 1.

Statistical Analyses

Because this model is theory driven, latent vaeatuctural equation
modeling (SEM) will be utilized. More specificallihe model is an autoregressive
mediation structural equation model. Mediatioansmportant aspect of the model
due to its’ unique ability to offer the most comipeasive investigation of the
mechanism of change available. Causal inferer@@scain be determined from this

series of mediation analyses will aid in the preaafsdetermining which mediating
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variables combined with independent variables la@entost effective in the exercise
intervention.

In order to produce results multiple single medteal models are utilized.
Mediation models were produced with each of the fivocesses combined with cons,
pros and self-efficacy as mediators and physidaligcas the dependent variable.
This process will create fifteen different indivadlumodels which are examined for
significance of fit, effect size, and compareddonilarities and differences between
each of the models.

Results

Initial background analyses were conducted. Skes/aed kurtosis was
assessed using West, Finch, and Curran (1995jiarde>2 and >7 respectively.
Next, multivariate kurtosis was determined by E@8ntler, 2007). Some of the
variables were skewed and kurtotic although this @gected from some of the
guestions asked for this group of physical actimigintainers. Since this was
expected, transformations to the variables werenamte, instead robust maximum
likelihood estimates were used which take into aotthe nonnormality of the data
when calculating chi-squared and fit indices (T&lméck & Fidell, 2007).
Percentages, means, standard deviations for starigbles and scale scores, as well
as the correlation matrix are shown in Tables 2-4.

Structural Equation Modeling

Each of the models included latent variables mauefuhree items for every

independent variable [i.e., Counterconditioning JO@ramatic Relief (DR),

Reinforcement Management (RM), Stimulus Control&@Dd Self Reevaluation
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(SR)]. Mediating latent variables, including parsd cons, were created using four
items each and the latent variable for self-effyca@s created using six items. Lastly,
the dependent latent variable, incorporated ithallmodels, was created using two
items.

The significance test used for the models createda statistical software,
EQS, was the chi-squared statistic. The chi-squi® determines if the model can
reproduce the population covariance matrix, “fgtithe data used in the model (Hu
&Bentler, 1995). The chi-squared goodness-ofAfileix was significant in all of the
models, indicating a poor fit; however, this valsenisleading due to the large sample
size. Kenny (2010) advises that the chi-squaraiikit is almost always significant
in models when the sample size is greater thara2ddn this study the sample size is
534. Because all of the models are statisticajgiBcant, Chi-squared statistics will
not be reported.

It is important to determine model fit when assegshe significance of the
models. Values for the Comparative Fit Index (CNQrmed Fit Index (NFI), and the
Nonnormed Fit Index (NNFI) are provided. All oktindices provide a measure of fit
with values ranging from 0 to 1. Greater valuedate a better fit. For example, a
strong fit can also be concluded for models witbaaparative Fit Index (CFl) greater
than .90 and a really great fit with a CFl above (Bentler, 1992).

Residuals can also be used to determine a goo@fie residual, Root Mean
Square Error of Approximation (RMSEA) is used maisén and is not influenced by
sample size (Steiger& Lind, 1980). The smalleuealof RMSEA are ideal and

values less than .05 indicate a very good fit (HBeéhatler, 1999). Also, confidence
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intervals for RMSEA can be examined. When exanginiie RMSEA confidence
interval, the lower value should be near zero,lower than .05, and the upper value
should not be much larger. Kenny (2010) also ntitasthe confidence interval
informs the researcher of how precise the RMSEAe/&, and a smaller confidence
interval is ideal.

All of the models are presented in Figures. Thalmers within the figures, or
the direct effects, represent standardized solsfiwaduced by EQS. These
standardized solutions are obtained by dividinga coefficient by the standard
deviation of that beta coefficient, resulting irtdoeveights typically found in
regression (Bentler, 200@hdirect effects are represented by the arrowsiwihe
figures. Open arrows represent significant path)ea.05 level, and solid arrows
represent nonsignificant paths.

Since mediation is the main focus of the analyesresults will reflect the
paths of interest. More specifically, meditationhhnge over time, or the path from
the independent variable at time one, the mediatoable at time two, and the
physical activity variable at time three will beagwined.

Other paths, such as the paths from one factandthar across time points
(i.,e., T1, T2, T3) indicate the reliability of a amire over time when significant (i.e.,
open arrows). The arrows from items (i.e., boxedhe latent variables (i.e., circles)

indicate the significance of an item creating gieht measure.
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Multiple mediator models evaluating therole of Cons, Pros and Self-Efficacy in
physical activity

A series of five models were conducted includingheaf the independent
variables in combination with all of the mediatarens, pros and self-efficacy with
the dependent variable, physical activity. The efgdit indices are presented in
Table 5.

The models are presented in Figures 2 - 6. Tafgldwe appearance of these
complex models in the figures, the items which maehe latent variables are not
shown in the figures but are specified identicadlyhe ones shown in previous
figures. Also, the stability paths from each coandttto itself over time are specified
in the models (as they were previously), but areshown in the figures.

CONS, PROS and Sdlf-Efficacy (SELF) with Counterconditioning (CC) Mode

The CONS, PROS and SELF model in combination vighihdependent
variable counterconditioning produced good valuesrgthe complexity of the model
(CFI:.888; NFI..786; NNFI..875; RMSEA:.040; see Tab). This provides evidence
that all three of the mediators in combination vattunterconditioning was a good
predictor of physical activity at all three timeipis within this group of maintainers.

The paths from counterconditioning (T1) to prosuistardized solution = .650,
p < .05) and self-efficacy (standardized solutio®31, p < .05) (T2) were significant,
whereas the path from counterconditioning (T1)dosc(T2) was not significant. In
addition, the path from self-efficacy (T2) (standiaed solution = .532, p < .05) to
physical activity (T3) was significant and bothafrom cons (T2) and pros (T2) to

physical activity were not significant. There wan a significant longitudinal
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meditational relationship for cons. There was digldongitudinal meditational
relationship for pros. There was a full longitudineediational relationship for self-
efficacy (see figure 2).
CONS, PROS and Sdlf-Efficacy (SELF) with Dramatic Relief (DR) M odel

The CONS, PROS and SELF model in combination vighihdependent
variable dramatic relief produced adequate valiesnghe complexity of the model
(CFI..877; NFI:.779; NNFI:.862; RMSEA:.043; see Tab). This provided evidence
that all three of the mediators in combination vdtamatic relief were reasonable
predictors of physical activity at all three timeimts within this group of maintainers.

The paths from dramatic relief (T1) to cons (stmdzed solution =.177, p <
.05), pros (standardized solution = .583, p < &%) self-efficacy (standardized
solution = .425, p < .05) (T2) were significanh dddition, the path from self-efficacy
(standardized solution = .239, p < .05) (T2) togbal activity (T3) was significant
whereas both paths from cons (T2) and pros (TPhisical activity were not
significant. There were only partial longitudinaéditational relationships between
cons and physical activity and pros and physicavié&e However, there was a full
longitudinal mediational relationship for self-efficy (see Figure 3).
CONS, PROS and Self-Efficacy (SELF) with Reinfor cement Management (RM)
Model

The CONS, PROS and SELF model in combination vighihdependent
variable dramatic relief produced adequate valiesnghe complexity of the model
(CFI1:.891; NFI:.790; NNFI:.878; RMSEA:.040; see Tab). This provided evidence

that all three of the mediators in combination viRginforcement Management were
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reasonable predictors of physical activity atlatee time points within this group of
maintainers.

The paths from reinforcement management (T1) te (standardized solution
=.605, p <.05) and self-efficacy (standardizeldtsan = .464, p <.05) (T2) were
significant, whereas the path from reinforcemenhaggment (T1) to cons (T2) was
not significant. In addition, the path from seffieacy (standardized solution = .239,
p <.05) (T2) to physical activity (T3) was sige#int and both paths from cons (T2) to
physical activity and pros (T2) to physical actwmrtere not significant. This provides
evidence that there was not a significant longriatimeditational relationship for
cons, there was a partial longitudinal meditatioe&tionship for pros and a full
longitudinal meditational relationship for selfieticy (see Figure 4).

CONS, PROS and Sdlf-Efficacy (SELF) with Stimulus Control (SC) Mode

The CONS, PROS and SELF model in combination vighihdependent
variable stimulus control produced reasonable wagiieen the complexity of the
model (CFI:.894; NFI:.792; NNFI..882; RMSEA:.03®esTable 5). This provided
evidence that all three of the mediators in comtmmawith stimulus control were
reasonable predictors of physical activity atlalee time points within this group of
maintainers.

The paths from stimulus control (T1) to pros (stdized solution = .612, p <
.05) and self-efficacy (standardized solution =5,58< .05) (T2) were significant,
whereas the path from stimulus control (T1) to ¢y was not significant. In
addition, the path from self-efficacy (standardizetution = .251, p <.05) (T2) to

physical activity (T3) was significant and neitlpath from cons (T2) to physical
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activity (T3) or pros (T2) to physical activity (J®as significant. There was not a
significant longitudinal meditational relationsHgr cons. There was a partial
longitudinal meditational relationship for pros.erh was a full longitudinal
meditational relationship for self-efficacy (segiie 5).
CONS, PROS and Sdlf-Efficacy (SELF) with Self-Reevaluation (SR) Model

The CONS, PROS and SELF model in combination vighihdependent
variable SR produced adequate values given the leaitpof the model (CFI:..882;
NFI:.786; NNFI..868; RMSEA:.042; see Table 5). §provided evidence that all
three of the mediators in combination with selfwaaation were reasonable
predictors of physical activity at all three timeimts within this group of maintainers.

The paths from self-reevaluation (T1) to prosr{dtadized solution = .537, p
< .05) and self-efficacy (standardized solutio3%9, p < .05) (T2) were significant,
whereas the path from self-reevaluation (T1) tosd@2) was not significant. In
addition, the path from self-efficacy (standardizetution = .238, p <.05) (T2) to
physical activity (T3) was significant and neitimeediational path from cons (T2) to
physical activity (T3) or pros (T2) to physical i@ty (T3) was significant. There was
not a significant longitudinal meditational relatghip for cons. There was a partial
longitudinal meditational relationship for pros améull longitudinal meditational
relationship for self-efficacy (see Figure 6).

Discussion

The purpose of this study was to examine longitaldomedictors of physical

activity maintenance in middle school students.cMamisms within the TTM were

tested in order to determine which processes amtiatoes were more beneficial, or
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which mechanisms best prevented exercise relapgeiowe for this group of Rhode
Island middle school students. Mediation modedtirtg all of the mediators, Cons,
Pros, and Self-efficacy was performed. These nsodfeétjures 2-6) show visual
representations of the specific contributions (s@gnificant paths, standardized
solutions) of each of these mechanisms. All ofabmbined mediator models
provided good fit indices and residuals, showirgggicant reliability of measures
over time.
Cons models

Only dramatic relief provided a significant partraéditational path to cons.
Overall, the cons within the models provided evimethat none of the processes in
combination with cons helped maintain physicahatgtiover time. This is consistent
with cons decreasing importance in the maintenatagge with acquisition of healthy
behaviors such as physical activity (Prochaska £1294). Ultimately, this provides
evidence that including cons in a physical actiuitgrvention does not lead to better
maintenance of physical activity within adolescents
Pros models

For healthy behaviors such as physical activitgsgend to increase and
remain important for individuals in the maintenastage (Prochaska et al., 1994).
Within this study for the pros within the modelstl counterconditioning,
substituting healthy ways of thinking for unhealtines, and stimulus control, using
reminders which encourage healthy behaviors, peavhrtial significant mediation

paths. This is consistent with results providedh®gysingle mediation models. In
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addition, dramatic relief, reinforcement managenaamt self-reevaluation also
provided partial meditational paths to pros.
Self-Efficacy models

For the self-efficacy models, or models which meadinow confident
individuals were to maintain regular physical aityivthere were significant mediation
paths over time in combination with all five proses of change. This provides
evidence that self-efficacy is an important comparvéthin an intervention based on
the TTM. Overall, these results provide evidera including self-efficacy in
physical activity interventions given to middle schaged exercise maintainers can
be beneficial over time.
Limitations and Future Directions

Although this is a critical time when participationphysical activity declines,
further research can be conducted in order to heterif there is a similar pattern
within a different population of physical activityaintainers. In addition to using
samples from other States and a more diverse @rgges, participants who report
being at different stages at baseline (i.e, Presoplators, Contemplators), can be
examined to further investigate which mechanisnth®fTTM are
important/necessary for each stage of the behatange process. Furthermore, the
inclusion of all three mediators within the modetsuld provide more details of
which processes are significant over time.

The results for this population can be used togtieen existing interventions
as well as aid in developing new interventionsm@intaining physical activity and

preventing drop-out rates. This would allow an Bags on the most relevant
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processes of change, counter conditioning and &israontrol, in combination with
pros within individuals who maintain regular phydiectivity. Maintaining exercise,
and reducing drop-out rates, will promote a heaithfestyle. Ultimately, providing
encouragement to regularly participate in physacdilvity will reduce chronic
diseases which can reduce health care costs arsd inmmortantly, improve an

individual's quality and quantity of life.
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Table 1. Questions used for Study Variables

Variable Question Range
Processes CCO01 When you were tempted to skip it, you told yoursietit you'd do a 1-5

physical activity for at least a little while.

CC02 When you didn’t want to do a physical activity, yaminded yourself 1-5
of your goal to get or stay in shape.

CCo3 You thought of physical activity as fun, ratherrireburden. 1-5

DRO1 You were inspired by people who are more physicadiyve than you. 1-5

DR02 It upset you to hear that people your age’agetting enough physical 1-5
activity.

DRO03 You were inspired by stories about people gdicinto shape or 1-5
improved their fitness.

RMO1 You found that you enjoyed physical activity. 1-5

RMO02 You realized that one of the benefits youfgmin physical activity 1-5
was that it improved your mood.

RMO03 You congratulated yourself for being physicallyiaet 1-5

SCo1 You spent time with friends who are physically eeti 1-5

SC02 You joined a team or gym, or signed up fdaascso you had a 1-5
regular time for physical activity.

SCO03 You wore sneakers or brought extra clothds yati so you could do a1-5
physical activity.

SRO1 Getting enough physical activity made you feel muoefident. 1-5

SR02 You saw yourself as a healthier person begausgot enough 1-5
physical activity.

SR03 You liked seeing yourself as someone who te&esof his or her 1-5

Mediators  Next are some fhoﬁghts and feelings people migh# hlout doing 60 minutes or more of
physical activity on at least 5 days of the wedkaPRe tell us how important each one is in your
decision about whether or not to do 60 minutes arenof physical activity on at least 5 days of

the week.
CON1 Others might feel guilty if they weren't doitigait much physical 1-5
activity.

CON2 I'd have to buy sneakers or work-out clothes. 1-5
CON3 I might be embarrassed to do a physical activitiyont of others. 1-5
CON4 It would take too much energy. 1-5
PRO1 I'd be in a better mood. 1-5
PRO2 I'd feel better about myself. 1-5
PRO3 I'd stay in shape. 1-5
PRO4 I'd have more energy. 1-5

Next are some situations that might make it hamdioct&0 minutes or more of physical activity on
at least 5 days of the week. Please tell us hovidmmt you are that you could do 60 minutes or
more of physical activity on at least 5 days of week.

SELF1 You were on a break from school? 1-5
SELF2 You were busy? 1-5
SELF3 You didn't feel like exercising? 1-5
SELF4 The weather was bad? 1-5
SELF5 You just wanted to chill? 1-5
SELF6 You had to exercise alone? 15
Physical DAY60MIN In a typical week, how many days do you@®minutes or more of  0-7
Activity physical activity?
TYPDAY On a typical day, how much physical activity you get? 0-12
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Table -

Percentages, Means, and SD’s for Study Vari

Variable % Mean (SD) Range
T1 T1 T2 T3
Gender Female 42.7
Ethnicity American

Indian 2

Asian 3

Black 2

Hispanic 11

White 68

Other 2

Combination 11

Unknown 1

Age 10 2

11 79

12 18

13 1
Counter conditioning 1 3.60 (1.32) 1-5
Counter conditioning 2 3.89 (1.17) 1-5
Counter conditioning 3 4.52 (0.85) 1-5
Dramatic Relief 1 3.19 (1.26) 1-5
Dramatic Relief 2 2.98 (1.28) 1-5
Dramatic Relief 3 3.33 (1.30) 1-5
Reinforcement 1 4.67 (0.67) 1-5
Reinforcement 2 4.04 (1.10) 1-5
Reinforcement 3 3.90 (1.19) 1-5
Stimulus Control 1 4.45 (0.82) 1-5
Stimulus Control 2 3.65 (1.41) 1-5
Stimulus Control 3 3.76 (1.27) 1-5
Self-Reevaluation 1 4.43 (0.81) 1-5
Self-Reevaluation 2 4.35 (0.90) 1-5
Self-Reevaluation 3 4.30 (0.92) 1-5
Con 1 247 (1.32) 2.16(1.27) 1.96(1.27) 1-5
Con 2 2.00(1.27) 1.90(1.26) 1.71(1.16) 1-5
Con 3 1.64 (1.06) 1.69(1.09) 1.58(0.99) 1-5
Con4 1.75(1.05) 1.71(1.04) 1.55(1.01) 1-5
Prol 4.18 (1.00) 4.07 (0.98) 4.33(0.98) 1-5
Pro2 4.48 (0.93) 4.39(0.96) 4.48 (0.95) 1-5
Pro3 4.73 (0.60) 4.62 (0.73) 4.69 (0.77) 1-5
Pro4 4.47 (0.79) 4.37(0.87) 4.42(1.00) 1-5
Self-Efficacy 1 4.28 (0.96) 4.27 (0.95) 3.30 (1.15) 1-5
Self-Efficacy 2 3.32(1.11) 3.40(1.27) 3.55(1.25) 1-5
Self-Efficacy 3 3.34(1.27) 3.38(1.20) 3.97(1.20) 1-5
Self-Efficacy 4 3.63(1.24) 4.27 (1.04) 3.35(1.24) 1-5
Self-Efficacy 5 3.43(1.25) 3.57(1.28) 3.70(1.30) 1-5
Self-Efficacy 6 3.98 (1.25) 3.57(1.29) 4.10(1.17) 1-5
How many days 60 min 6.08 (0.86) 5.65(1.47) 5.52(1.60) 0-7

How many min per day 2.89(2.43) 2.96 (2.55) 3.02(2.62) 0-12*

Note. T1 = Baseline, T2 = Approximately 1 year,TBpproximately 2 years
*Range for "How many min a day” is measured in 3@ mcrements
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Table 3. Correlation Matrix

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11, 12. 8. 14, 15.16. | 17.
1.T1Counterconditioning -
2.T1Dramatic Relief .52* -
3.T1Reinforcement Managemer) .54*  50* -
4.T1Stimulus Control A1 AT* .50* -
5.T1Self-Reevaluation .55% .52% 72% .507 -
6.T1Cons .05 .22* .02 .08 .04 -
7.T1Pros A40*| 42 .53* .34* 57* .10* -
8.T1Self-Efficacy .35% | .29* 41 .36* A41* .02 29% -
9.T1Pysical Activity .04 .00 .15* .10* .15 .03 .03| .10* -
10.T2Cons .07 .16* .04 .00 -.02 .54 .06 .04 .03
11.T2Pros 32%| .28 .33* .30* .33* .03 404 247 05 .06 -
12.T2Self-Efficacy .24* .16* .28* .26% .25* -.02 2% 51* | 12* -.01 .35* -
13.T2Physical Activity A1 .03 .10* .15* .10* .01| -.01 14> | .38* .04 .20 .25 -
14.T3Cons -.02 .00 -.06 -.03 -.0¢ .34 -.04 -01 02-| .40* | -07| -.03 .03 -
15.T3Pros .20* .15* .22* A7+ .26* -.127 .22* 3% -.04 | -13* | .42* .19 .07 .0_6 -
16.T3Self-Efficacy A1+ .07 .16* .19* 21* -.07 A0| .35 | .14* | -.09* | .17* | .48* | .22* .0'3 A2* -
17.T3Physical Activity .01 -.02 .06 .091 .00) .02 O&r -.09 .29 .07 2% .20 .53% .05 .22 .29 -

T1=Time one, T2=Time two, T3=Time three

*Significant at the .05 level




Table <

Percentages, Means, and SD’s for Scale S

Variable Mean (SD) Range
T1 T2 T3
Counter conditioning 12.00 (2.43) 1-5
Dramatic Relief 9.50 (2.87) 1-5
Reinfor cement M anagement 12.61 (2.26) 1-5
Stimulus Control 11.85 (2.55) 1-5
Self-Reevaluation 13.08 (2.17) 1-5
Cons 7.86 (3.23) 7.46 (3.36) 6.80 (3.34) 1-5
Pros 17.87 (2.61) 17.45 (2.86) 17.92 (3.28) 1-5
Self-Efficacy 22.07 (5.07) 21.87 (5.15)  22.56 (5.87) 1-5
Physical Activity 8.97 (2.78) 8.61 (3.22) 8.54 (3.42) 0-12

Note. T1 = Baseline, T2 = Approximately 1 year,TBpproximately 2 years
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Table 5.
Fit Indices for CON, PRO and SELF Mediator Models

ML ROBUST
Model NFI NNFI  CFI RMSEA  RMSEA 90%
CON, PRO, SELF and CC 786 875  .888  .040 (.036,.044)
CON, PRO, SELF and DR 779 862 877  .043 (.039,.046)
CON, PRO, SELF and RM 790 878  .891  .040 (.036,.044)
CON, PRO, SELF and SC 792 882 894  .039 (.035,.043)
CON, PRO, SELF and SR 786 868  .882  .042 (.038,.046)
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Study 3.

Formatted for Journal of Psychology: Interdisciplinary and Applied

Physical Activity Relapse Prevention Group Diffeses: Using Invariance Testing
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Abstract

The current study examined the psychometric pragsedf a Transtheoretical
Model Mediation Model, with self-efficacy (1V), stiulus control (mediator) and
physical activity (DV) as variables. The modelswanfirmed in a previous study
with a Rhode Island middle school population of gbgl activity maintainers. More
specifically, subgroup differences between raceif¥\th 86.5%), ethnicity (Hispanics
=11.8%), and gender (Females = 42.7%) subgroups e@mined within a three
year longitudinal model. Strong factorial invariarrovided a good fit for gender
(CF1 =.938) but not for race or ethnicity. Althdugender provided a good fit, none
of the models providedCFI values of less than -0.01. This supports trelkision
that the models did not hold parametrically initheariance test, indicating no
measurement invariance. Furthermore, these resuh®t provide evidence for these

groups to be examined separately within the models.

Keywords: Transtheoretical Model of Behavior Change, phglsactivity,

mediation, longitudinal model, adolescents, invareatesting
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Physical Activity Relapse Prevention Group Diffeses: Using Invariance Testing

According to the 2007 National Youth Risk Behavsurvey (NRBS) there
were disparities between physical activity levdldiferent groups of minorities
among middle school aged adolescents. Specifjaallyorities and females
participated in fewer activities compared to botimiminorities and males. Even
though an overall decline of physical activity arganiddle school students was
determined, detailed disparities were sufficiemtsiudents who were considered to be
at risk or, not fulfilling physical activity requements. Many students answered no to
the question, “I participated in at least one healay of physical activity in the past
seven days”. Majority of respondents who answeredere Black 32.1% followed
by Hispanic 23.9% and White 20.3%. This dispastglarming and deserves
additional attention.

Gender differences have also been determinededbMRBS. According to the
survey, there was a disparity among males and &sswahereas females participate in
less physical activity than males. The survey taded that females were more
concerned more about their weight than their healild were also using alternative
unhealthy weight loss methods such as fasting axatilves.

Disparities such as these highlight the importasfdacluding additional
analyses to determine differences between diffegenips (i.e., race, ethnicity,
gender) so they can be further investigated. Bsxthis study is concerned with
students in the maintenance stage group, it isthgsaed that there will be a lower

ratio of minority students who participate in plogiactivity on a regular basis. This
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is also thought to be the case for the ratio olesi&d females in the maintenance stage
group.

This study will determine the psychometric propestdf a confirmed model;
examining differences between race, ethnicity, gerader. More specifically, the
study will determine if the structure of the motetlifferent among the groups, or
factorially invariant, if the models are the samedach of the subgroups. This will
allow for disparities between the groups within thedel to be determined.

Method
Participants

This secondary data analysis will consist of gudyticipants in the
maintenance stage group who had complete thres pédata (N= 534).
Demographic variables which will be used in thigdstinclude gender (Females=
42.7%) and ethnicity (2% American Indian/AlaskartiXa 3% Asian/Pacific
Islander, 2% Black/Not Hispanic, 11% Hispanic, 68%ite/Not Hispanic, 2% Other,
and 11% Combination, and 1% Unknown). Due to #ngd variability in numbers of
participants between groups, gender will be dividpdetween males and females,
race will be categorized as “white” and “nonwhitahd ethnicity will be categorized
as “Hispanic” and “not Hispanic”. Further detalsout items are provided in Table 1.

Statistical Analyses

The proposed project is a secondary data analgsig @ longitudinal
mediation model. The model is presented in figure

All latent variables, variables within circles dretfigure, are composed of
measured items, shown in boxes in the figure. imtlependent latent variable was

created from the process, stimulus control, witkehtems. The mediator variable,
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Self-Efficacy, is a latent variable made up ofigenms. Lastly, physical activity, the
dependent measure, is composed of two physicaftgdtems.

Time one consists of'6grade middle school students who began the
intervention in the maintenance stage, time twaosists of their  grade data, and
time three contains theifh&grade data. All time points (i.e., T1, T2, T3¢ ar
approximately a year apart. Time 2 and time 3udelthe mediator variable and the
physical activity variable.

Three levels of factorial invariance will be testedrder to determine
disparities between groups within the proposed motlee least restrictive,
Configural Invariance, will be first conducted. hi$ test will determine the fit of the
model without any constraints (i.e., factor, erfdferedith, 1993). The next method
that will be used to test invariance will be Pattifentity Invariance, in which the
free factor loadings will be constrained. FinaBgrong Factorial Invariance will be
used to determine how the groups compare whenthetfactor loadings and the error
terms are constrained. If the models have striiagléspite the added groups and

constraints, the model will be determined to bechsynetrically valid.

Results

EQS 6.1 software (Bentler, 2007) provided redoitsll of the levels of
factorial invariance using structural equation miode(SEM). Fit indices were
determined to be used based on previous studigsp@xtive Fit Index (CFI),

Normed Fit Index (NFI), Nonnormed Fit Index (NNF&nd Root Mean Squared Error
of Approximation (RMSEA) (i.e., McGee et al., 20Babbin et al, 2011, Ward et al.,

2004). A strong fit can be concluded for modelshwatCFI, NFI, or NNFI greater than
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.90 and a really great fit with a CFI above .95ii(K| 2005). Residuals are also be
used to determine a good fit, whereas a Root Meg@ar® Error of Approximation
(RMSEA) of less than .05 is ideal(Hu & Bentler, 899 In addition to these values
the difference in the CFACFI) between the new and preceding models were
calculated. These values indicate whether orlmnull hypothesis should be
rejected, indicating a value of -0.01 or less (CGlie&Rensyold, 2002). Due to the
large sample size (N = 534), greater than the langeria of 200, the Chi squared is

always significant and will not be reported (Keng,10).

Gender

Sample size per subgroup was adequate for ma&des) (n = 303) and
females (42.7%) (n = 228), with .6% missing daB#rong Factorial Invariance was an

adequate fit for gender (CF1:.938; NFI:.836; NN#27; RMSEA:.044; see Table 2).

Race

Sample size per subgroup was largely discrepawliaes (86.5%) (n = 462)
and nonwhites (5.3%) (n = 28), with 8.2% missintadeStrong Factorial Invariance
did not adequately fit for race (CFI:.868; NFI..798\FI:.868; RMSEA..062; see

Table 2).

Ethnicity

Sample size per subgroup was largely discrepariifpanics (11.8%) (n =

63) and non-Hispanics (84.6%) (n = 452), with 3189$sing data. Strong Factorial
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Invariance did not adequately fit for race (CFI17BIFI:.578; NNFI:..754;

RMSEA:.096; see Table 2).

Discussion

These models testing relapse prevention in midthed students did not
demonstrate a high level of factorial invariandéwe group that performed the best
between the three, with decent fit indices, waglgen Race followed by ethnicity
both provided poor fit. In addition, none of thedels provided\CFI values of less
than -0.01, supporting the conclusion that the rfsodiel not hold parametrically in
the invariance test, indicating no measurementriamae. These results do not
provide evidence that these groups can be examsearately within the models.

A major limitation to this study includes the lardiscrepancy between the
sample sizes of tested subgroups. This confirmptavious hypothesis, as there
were smaller percentages of minorities in the neaiabce stage group. This suggests
that results in regard to race and ethnicity showldbe fully trusted. In addition,
before conclusions can be made concerning racetandtity, studies targeting more

diverse samples should be conducted.
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Table 1.

Percentages, N, Means, and SD’s for Study Variables

Variable % N Mean (SD) Range
T1 T1 T1 T2 T3

Gender Female 42.7 228

Male 56.7 303

Missing .6 3

Race White 86.5 462

Not White 5.3 28

Missing 8.2 44

Ethnicity Hispanic 11.8 63

Not 84.6 452

Missing 3.6 19
Sco1 4.45 (0.82) 1-5
SCo2 3.65 (1.41) 1-5
SC03 3.76 (1.27) 1-5
SELF1 4.28 (0.96) 4.27 (0.95) 3.30(1.15) 1-5
SELF2 3.32 (1.11) 3.40 (1.27) 3.55(1.25) 1-5
SELF3 3.34(1.27) 3.38(1.20) 3.97(1.20) 1-5
SELF4 3.63 (1.24) 4.27 (1.04) 3.35(1.24) 1-5
SELF5 3.43(1.25) 3.57(1.28) 3.70(1.30) 1-5
SELF6 3.98(1.25) 3.57(1.29) 4.10(1.17) 1-5
DAY60MI 6.08 (0.86) 5.65(1.47) 5.52(1.60) 0-7
TYPDAY 2.89 (2.43) 2.96 (2.55) 3.02(2.62) O-

Note. T1 = Baseline, T2 = Approximately 1 year,TBpproximately 2 years
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Table 2.
Goodness of Fit Statistics for Invariance Models

Model NFI NNFI CFI ACFI RMSEA

Gender

Configural Invariance .856 .943 .954 — .039

Pattern Identity Invariance .851 .943 .952 .002 .039

Strong Factorial Invariance .836 .927 .938 .014 .044
Race

Configural Invariance .807 .872 .872 — .062

Pattern Identity Invariance .800 .871 .871 .003 .062

Strong Factorial Invariance .793 .868 .868 .003 .062
Ethnicity

Configural Invariance .551 .726 777 — .091

Pattern Identity Invariance 531 .719 .763 .015 .093

Strong Factorial Invariance .578 .754 791 .028 .096
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Conclusion of Studies

The purpose of this study was to create longitudimediation models in order
to determine which of the mechanisms within a compbased TTM intervention
invokes positive change in physical activity manaece behavior within a population
of middle school students in the State of Rhodmnis!

The total intervention sample (N=4,151; Veliceakt 2013) was reduced to
participants who were in the maintenance groupénbeginning of the study and who
had complete data at the end of the three yeargeried. This resulted in a total
sample of 534 participants, which included 43% fisieand 2% American
Indian/Alaskan Native, 3% Asian/Pacific Islande¥ Black/Not Hispanic, 11%
Hispanic, 68% White/Not Hispanic, 2% Other, 11% ®amation, and 1% Unknown.

All of the models within the study included latefatriables. The IV's (i.e.,
stimulus control, helping relationships, countenaitioning, reinforcement
management, self-liberation) were composed of tiie@es. The mediator variables,
Pros and Cons were composed of four items andeffetkcy was composed of six
items. Finally, the dependent variable, physicéivdy, was composed of two items.

The significance test, chi-square, used for theetsodas created in the
statistical software, EQS. Although the chi squsatistic was not assessed to
determine fit because of the unreliability of teettdue to the large nature of the data
set (Kenny, 2010), values were reported for the 8IFI, and the NNFI. In addition,
residuals, or the RMSEA were examined to indicateffthe model.

In study one, single longitudinal mediation mod@ls15) were developed.

All five of the independent variables were usedambination with each of the three
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mediators. The same dependent variable, physitaltg, was used in all fifteen
models. Each of the models provided good fit idiand residuals. The mediator
Pros, was the best construct over time in comtmnatiith the independent variables,
counterconditioning and stimulus control in the mlod~or healthy behaviors such as
physical activity, pros tend to increase and renmajortant for individuals in the
maintenance stage (Proschaska et al., 1994). dfun¥estigation, such as using all
three mediators in study two, will help determihe éfficacy of the mediators being
presented together in the intervention.

In study two, three way mediation models (T=5) waegeloped. All five of
the independent variables were used in combinatitnall three of the mediators
used and the dependent variable, physical actigch of these models resulted in
good fit indices and residuals. In addition, rieility of measures over time was
evident in all of the models. Self-efficacy shovgghificant mediation over time in
all five of the models. Pros showed partial medrafrom all IV’s at time one to Pros
at time two. Cons paths were not significant whi@s consistent with previous single
and dual models. Overall, pros and self-efficacgombination with
counterconditioning and stimulus control provided best evidence of efficiency in
the model for physical activity maintainers.

In study three, the psychometric properties of th& were examined in a
single mediation model which used Self-efficacy)(Istimulus control (mediator) and
physical activity (DV) as variables. Although gofitdvas determined for gender,

none of the models were able to hold parametrigaltipe invariance test. This
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provides limited evidence for the conclusion fag iroups can be treated the same
within the model, however, these analyses were Maited by small sample sizes.

Overall, one of the three mediators, Pros, dematestirelevance to the
physical activity intervention when administeredrimdle school students beginning
the study as maintainers. Although two of the fivecesses of change, counter
conditioning and stimulus control were more reléwarthe model, not enough
evidence is provided to delete the other threefsezement management, dramatic
relief, and self-reevaluation, from the physicaiaty intervention. There was no
evidence that providing feedback on cons in theehmdbeneficial to maintenance of
physical activity. Therefore, future interventiangay benefit from not including cons
in TTM interventions created for middle school plogs activity maintainers.

It is important to note that future studies suclo@ss created to examine how
these results compare to different populationselkag studies designed to examine
additional positive health behaviors are necessHiymately, providing
encouragement to physical activity maintainerslio§igbgroups to continue a positive
lifestyle will reduce chronic diseases which catiuee health care costs and, most

importantly, improve an individual's quality andayuity of life.
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