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ABSTRACT

Despite considerable evidence to support efficacious and effective intervention
for single health behaviors, relatively little is known about simultaneous muigaléh
behavior change. This research analyzed multiple health behavior chatigedorery
different health risk behaviors. The sample (N=9,461) was predominantly White
(93.8%), middle-aged (X= 43.9 years-old, SD=10.74) adults who met criteria for
smoking, unhealthy diet, and unprotected sun exposure. Specifically, when sun
protection and diet, smoking and diet, and smoking and sun protection were analyzed as
three sets of behavior pairs from baseline to 24-month follow-up, results congistentl
demonstrated that simultaneous intervention on multiple health behavior risasitr
the likelihood that participants moved to criteria on both behaviors. More sphygific
across all the behavior pair analyses and treatment conditions, 70 out of the 7liaslds rat
revealed that participants were more likely to meet criteria on both behawmopsued
to participants who only met criteria on the second behavior. Overall, resigeor
empirical support for the advantages of simultaneous intervention for multipte heal
behavior change as paired action, co-progression, and reduction on severity wasdobser
across treatment conditions. Finally, results provide empirical suppaittifong the
fundamental unit of analysis from separate behaviors at outcome to behavior pairs at

outcome and to use dynamic variables to help elucidate the science of behawer cha
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CHAPTER 1
INTRODUCTION

Although research has advanced clinical science in some areas, other areas
continue to lag. For example, despite considerable evidence to support efficacious and
effective intervention for single health behaviors, relatively littleniewn about multiple
health behavior change. Moreover, simultaneous intervention on multiple health
behavior risks challenges the dominant separate behavior paradigm which evaluates
interventions based on single behavior outcomes as the fundamental unit of analysis in
order to establish intervention efficacy and effectiveness.

In response to the growing demands for more rigorous evaluation of intervention
efficacy, effectiveness, and cost efficiency, multiple health behavioigehaolds
considerable promise for the future of intervention and prevention research arapract
Moreover, multiple health behavior change is important because certain populegions a
among the greatest risk for chronic disease, disability, and premature Rieatmaska,

2008) and because of the increased prevalence of obesity and sedentary lifestgles
United States. So, although behavioral interventions have long demonstrated to be
critical, cross-cultural, and cost-effective factors germane to théopevent and

prevention of numerous medical conditions including cardiovascular disease and some
cancers, it remains unclear how simultaneous intervention on multiple healtfobeha
risks fares when the fundamental unit of analysis is shifted from sepats@iors at
outcome to behavior pairs at outcome. Such a shift is important because doing so may

reveal synergistic effects currently undetected by the dominant sepateavior



paradigm and its analytic approaches, in addition to advancing the knowledgedbase a
scientific evaluation of behavioral interventions for multiple health behaviogehan

Given the direct and considerable impact of health risks on mortality, quality of
life, and health care costs, in combination with the cutting edge reseanuhltiie
health behavior change, the following research is important because it sefies t
promote population-based health and wellness; 2) understand the underlying mechanisms
and interrelationships of effective intervention for multiple health behavior ehangd
3) help elucidate the science of behavior change. Moreover, this reseldedvamce
the current knowledge-base in intervention and prevention research, possibly pnovide a
empirical basis to shift the dominant separate behavior paradigm, and helghguide t
future of intervention and prevention research and practice toward an ivMegnatiel

of multiple health behavior change.



CHAPTER 2
REVIEW OF LITERATURE

Intervention is a broad enterprise replete with myriad aims and gbidsugh
specification of a treatment and evaluation of its feasibility and effiaee of central
importance (Kazdin, 2003), equally important are considerations about itsieffeds,
cost-efficiency, and potential for iatrogenic effects. Considered togétlese distinct
aims can be coalesced into a larger, more comprehensive analysis kncsatnasrit
evaluation (Nelson & Steele, 2006). This framework is not only part of the impetus
behind the evidenced-based practice (EBP) movement in psychology, but also part of the
larger scientific zeitgeist calling for more precise and methodmtlgirigorous research.
Toward that aim, the Transtheoretical Model (TTM) (Prochaska & DiClean&a83)
has emerged as an important advancement in behavioral intervention by establishing
strong empirical support for effectively intervening on more than 48 problem beddavi
areas by providing individually and expertly tailored, stage-based inteymeriased on
an individual’s stage of change (Hall & Rossi, 2008).

The TTM is an integrative model of intentional behavior change centrally
organized around the temporal Stage of Change (SOC) dimension (Prochaska &
DiClemente, 1983). Specifically, the TTM is comprised of five stages ofjehan
Precontemplation (i.e., PC- not intending to take action in the next six months),
Contemplation (i.e., C- intending to action in the next 6 months), Preparation (i.e., PR-
intending to take action in the next thirty days), Action, (i.e., A- there has been &an over
behavior change which has not been maintained for six months), and Maintenance (i.e

M- a behavior change has been maintained for at least six months). Essenti@lly, SO



describe the processes through which behavior change occurs in individuals or
populations (e.g., smokers) over time. Ciritical to behavior change is that movement
through the SOC varies as some people remain in a certain SOC for a period of time
while others may relapse to earlier stages before behavioral chaslgeage met
(Prochaska, Redding & Evers, 2008). In addition to SOC, there are several other
constructs central to the TTM.

Decisional Balance (DB) is the construct that refers to the Pros and Cons of
behavior change (Velicer, DiClemente, Prochaska & Brandenberg, 1985). icaigcif
this construct refers to an individual’s perception about the relative weightsrahkiuig
behavior change (Velicer et al, 1985); the benefits of a behavior change azd Rius,
whereas the costs of a behavior change are labeled Cons. For example, a Pro of quitting
smoking may be reduced cancer risk or saving money, whereas a Con may be @bncerns
weight gain or experiencing nicotine withdrawal symptoms. DB is importanhas it
been shown to be particularly useful in predicting movement through the SOC
(Prochaska, Velicer & Rossi, 1994), and because the relationship between the Pros and
Cons has been replicated across 48 problem areas (Hall & Rossi, 2008). An outgrowth of
this consistent pattern across multiple problem areas is referred tosa®tigeand weak
principles (Prochaska, 1994). The former states that progression from PC to A is a
function of approximately one standard deviation increase in the Pros of a health
behavior change, while the latter states that progression from PC to A isiarfuoict
approximately a half standard deviation decrease in the Cons of a health behayger chan

Although this relationship has been replicated across a variety of single behkttiens



known about the relationship between DB and simultaneous multiple health behavior
change.

Self-Efficacy (SE) is the construct that refers to the situationfgpeanfidence
an individual has to cope with high risk situations or temptations (Velicer, Di@teme
Rossi & Prochaska, 1990). Similar to DB, SE has been shown to be particularly
important to predicting movement through the SOC. Specifically, Velicer, Di€iee,
Rossi & Prochaska (1990) found that individuals in earlier SOC (i.e., PC/C) typically
report lower confidence in a behavior change as compared to those individuals who are i
later SOC (i.e., A/M). This finding suggests that an individual’'s SE incresste
individual progresses through the TTM. However, with regard to multiple health
behavior change specifically, little is known whether increasing an indived8&'on
one behavior leads to an increase in the individual's SE on a second behavior. Thus,
although the TTM has established efficacy and effectiveness for integvaminumerous
single health behaviors (e.g., smoking cessation, diet, unprotected sun exposurs), little
known whether and how TTM intervention affects multiple health behavior change
simultaneously.

Processes of Change (POC) is the construct that refers to the covert and overt
strategies and techniques people use to alter their experiences and emtitonme
progress through the various SOC (Prochaska, Velicer, DiClemente & Fava, 1988). By
integrating various theoretical orientations (e.g., psychodynamic, $earaing), the
TTM has derived ten POC comprised of two higher order constructs that are either
experiential or behavioral in nature. The five experiential processes areidCisngss

Raising, Dramatic Relief, Social Liberation, Self-reevaluation, and &mwiental



Reevaluation (Prochaska, Velicer, DiClemente & Fava, 1988). The five bedlavior
processes are: Stimulus Control, Helping Relationships, Reinforcement dftaeraty
Self-liberation, and Counter Conditioning (Prochaska, Velicer, DiClemente & Fava
1988). Interestingly, Prochaska, Velicer, DiClemente, Guadagnoli, & R&&1) found
that the use of each POC was highly related to an individual’'s SOC. Speciflfuayly, t
found that experiential POC (e.g., Consciousness Raising) were emphasiadetat
SOC (i.e., PC/C), whereas behavioral POC (e.g., Helping Relationships) were
emphasized at later SOC (i.e., A/IM). With regard to multiple health behaviorezhang
however, little is known about how movement through the SOC on one behavior is
related to movement through the SOC on a second behavior.

For example, do smokers who make stage progress toward smoking cessation
(i.e., PC-C or C-PR) but not to Action criteria also make stage progress omexditér
behaviors associated with improved health outcomes such as diet, exercise, or
unprotected sun exposure? Or, is it that individuals remain stable or possiblg tegres
an earlier SOC on a different problem area because of the difficulty dassloeith
behavior change? In addition to these important yet unanswered questionshreasar
revealed how issues of multiculturalism and diversity are also essamtsadierations
when evaluating stage and population-based behavioral intervention for health behavior
risks. Specifically, research has shown that diverse groups have diffeseiméa
staging for various health behaviors. In addition, research has also ravaaleertain
groups are at more risk than other groups to engage in multiple health behavior risks

Given these findings, group membership with regard to sex, gender, age, raak, sex



orientation, and religious affiliation are important factors when asgeasohintervening
with stage-based behavioral intervention.

Blum et al. (2001) found that White adolescents were more likely to smoke
cigarettes, drink alcohol, and attempt suicide in younger years thandslddiispanic
youth, but that Black youths were more likely to engage in sexual intercourse while
Black and Hispanic youths were both more likely than White adolescents to engage in
violence. When considering sexual orientation and adolescents, Garofalo, Wall, Kess
Paslfrey, & DuRant (1998) found that gay, lesbian, and bisexual (GLB) youthweeee
likely than their peers to have been victimized and threatened and to have engaged in a
variety of health risk behaviors including suicidal ideation and attempts, multiple
substance use, and sexual risk behaviors.

In a 30-year longitudinal study on religious affiliation and health behaviors,
Strawbridge, Shema, Cohen, & Kaplan (2001) found that weekly religious attendance
reduced severity on health risk behaviors and helped maintain good health behaviors,
while also improving and maintaining good mental health, increased sociaetéps,
and marital stability with stronger effects for women than men. Similamnky specific to
sex and gender differences for sunscreen use and diet, Weinstock, Rossi, Redding,
Maddock & Cottrill (2001) found women were more likely than men to engage in sun
protective behaviors, while Campbell et al. (1999) found that women more likely than
men to be in the Action/Maintenance (i.e., A/M) stage for fruit and vegetable
consumption.

With respect to independent baseline predictors and group-level patterns of

alcohol use, Brennan, Schutte, & Moos (2010) found that although males tend to have



and maintain more problems associated with alcohol consumption than females across
the lifespan, the single strongest predictor of 10-year drinking trajectoas baseline
alcohol consumption in excess of recommended drinking guidelines for older adults,
regardless of sex, gender, race, or socioeconomic status. Furthermorenthegs ére
consistent with previous research that revealed heavier initial drinking preteieper

decline in subsequent alcohol use in both mixed-aged and older populations (Kerr et al.,
2004; Moore et al. 2005).

Despite the importance of demographic variables such as race, ethnicity, gende
age, socioeconomic status and education level on baseline staging, demogréagifiesva
have not been shown to be reliable predictors of treatment outcome. For example, with
smoking outcomes across five studies, Velicer, Redding, Sun, & Prochaska (2007) found
no significant differences across gender, race, and ethnicity; howsxedit find a few
significant findings and small effect sizes for age and education subgroupsarlg;
with smokers, Redding et al. (2011) also found that behavior changes were not
consistently related to demographic variables and group membership. Instead, the
found significant small-to-medium-sized differences between stain&ess from
maintainers/relapsers based on baseline SOC, problem severity, and@¥endll, the
consistent finding that gender is not a significant variable for smaldsgation was part
of the Surgeon General’s Report (U.S. Department of Health & Human SeR0dd3
concluding that, “cessation interventions are generally of similarteteess to women
and men and, to date, few gender differences have been identified” (p. 8).

With regard to race, ethnicity, and smoking cessation, Velicer et al. (2007) found

a lack of significant relationships between these baseline variablesatment



outcome. Specifically, with effect sizes were near zero for race anlde$feet sizes for
ethnicity, they concluded that tailored behavioral intervention is about equatieffe
across racial and ethnic subgroups. Research in addictions has further shown that
problem severity such as time to first cigarette in the day (i.e., Fageistindex) is
inversely related to success across demographics (Falba, Jofre-Bonbt,[Budwvney,
& Sindalar, 2004). Including demographic variables other than gender, race, and
ethnicity, Sheeran’s (2002) meta-analysis across multiple health behewnfirmed that
intention to change (i.e., SOC in TTM) is vital to promoting change, but that intention
alone is insufficient to predict outcome as only 47 percent of those with positivéantent
to take Action on a behavior actually did take Action; that is, move to healthyariteri
When specifically analyzing smoking, diet, and unprotected sun exposure,
Blissmer et al. (2010) also found that demographic variables were not reliethietqns
of treatment outcome. However, what they did find is that four effects ablyepredict
treatment outcome. Specifically, as measured by decisional balange(Dé&esses of
change (POC), and self-efficacy (SE), Blissmer et al. (2010) found thaatment, 2)
baseline SOC, 3) addiction severity, and 4) effort all predicted treattuécome during
multiple health behavior change. Interestingly, the largest efteest siere observed
with the SOC, followed by SE, treatment, and effort, respectively. Similaewopis
findings, they also found that demographic variables had the smallest efésct si
Ultimately, this suggests that static variables at baseline such ag@grnics do not
predict treatment outcome and, in contrast, that dynamic variables do neatictent
outcome. Therefore, the dynamic variables of SOC, DB, and problem sewverity ar

important when investigating multiple health behavior change as they havehbeen s



to be among the best predictors of treatment outcome. Moreover, these findings further
suggest that dynamic variables are among the most salient faatémant to health

behavior change and that, perhaps, they are among the most important veriablps
elucidate the science of multiple health behavior change.

Given the intricacies of behavior change, and some of the inherent difficulties
with behavioral health research, the dominant paradigm of intervention and prevention
research has been to intervene on a problem area by first establishsejiadocriteria,
then measure that behavior at intervention outcome and, ideally, at someupltone
point. A natural and logical outgrowth of this approach has been, historically, for
interventions to report outcome criteria on separate behaviors in order to bstablis
intervention efficacy and effectiveness, independent from its possiblé @ffether
problem areas. For example, smoking cessation interventions are consideaetatf
(i.e., internal validity) if and only if the intervention leads to the individual meetmg
abstinence criterion for smoking at outcome and at some follow-up time point.
Conversely, interventions are considered to lack efficacy if they do not lead to an
individual meeting the abstinence criterion at whether at outcome or atfgtio

In contrast to abstinence-based outcomes, motivational interviewing (Mg Mi
& Rollnick, 1995; 2002) and other harm reduction models have emerged to show that
although individuals may not meet a stringent abstinence criterion on a problem area
(e.g., alcohol), interventions that reduce behavioral risks are nonethelesalgluseful
and help accelerate individuals toward reduced risk and healthier outcomes.
Additionally, and similar to finding with the TTM, MI has also demonstrated gv&io

changes within individuals during an intervention can predict their behavior change

10



future time points. For example, Baer et al. (2008) demonstrated how cliegedh#n
(i.e., CT) during brief, 15-minute MI interviews can significantly and prospsgt
predict behavioral changes in substance use at 1 and 3-month follow-up.

Amrhein et al. (2003) demonstrated how commitment strength (CS), defined as
desire, readiness, and reasons to change, during intervention can predict reduced
substance use at 3 and 6-month follow-up. In their analyses, they also identgged thr
specific patterns of substance abuse users: maintainers, changers, anersirlggl
Amrhein et al.’s research, maintainers referred to those participants nvbmeel active
users, changers were those participants who took action toward cessation or reduced use,
and strugglers were those participants who frequently relapsed; similampiat i
found in the Redding et al. study. Although MI has demonstrated efficacy and
effectiveness for severity reduction and behavior change for a variety tdrstdabuse
and addictive behaviors (e.g., alcohol), particularly for resistant individualsRC in
the TTM), MI has also has targeted separate behaviors and analyzed separatede
as the fundamental unit of analysis. Therefore, despite MI helping to advance the
literature for health behavior risks and single behavior change, it has notedivanc
multiple health behavior change. So, despite its many advances and contributisns, M
also limited in its empirical contribution to this area.

Multiple health behavior change is critical as certain populations aregaimen
greatest risk for chronic disease, disability, and premature death (fkacBa08).

Among tobacco users, for example, it is estimated that approximately 92%eds$
criteria for at least one additional risk behavior such as heavy alcohol drinkysigaih

inactivity, or low consumption of fruits and vegetables (Pronk et al., 2004; Klesges, Eck,

11



Isbell, Fulliton & Hanson, 1990). However, with over 6,000 studies on smoking
cessation (Fiore, 2000), there remains a paucity of research that evailteatesntion for
simultaneous multiple health behavior change despite the well establisbeidtass
between health behavior risks and other problem areas. Taken together, although there
considerable and compelling research on behavioral intervention for smoking, diet, and
unprotected sun exposure as separate behaviors, there are many notabléhgaps in t
literature for simultaneous intervention on multiple health behavior riBkis is
important because smoking, diet, and unprotected sun exposure are not only the most
prominent lifestyle factors associated with cardiovascular diseabeteaand some
cancers, they are also among the top causes of preventable deaths in the Ueged Sta
Given the growing need for multiple health behavior change, research has
recently started to address the efficacy and effectiveness of behavieraéntions
designed to simultaneously change two or more targeted health behavior risks
(Prochaska, 2008). That is, research has recently shifted toward understanding the
particular interrelationships among health behaviors and the interventionsetktig
promote change in more than one health behavior risk simultaneously (Prochaska,
Spring, & Nigg, 2008). Toward this end, Paiva (2012) recently defined co-action of
behavior change as the extent to which change on one behavior is associatedngéh cha
on a second behavior at the same follow-up time point. With multiple health behavior
change specifically, Paiva et al. (2012) found that individuals in the treatomfition
who progressed to Action/Maintenance on one behavior were more likely to progress on
a second behavior compared to those participants in the same treatmerdrcgnalip

who did not move to Action/Maintenance on the first behavior. These preliminary

12



findings are important as they begin to explore the intricacies of simultaiceange of
multiple health behaviors, but additional research is necessary to furthetthefmarent
knowledge base.

At present, the science of multiple health behavior change is in its nascpg. st
As such, many important questions remain unclear or unanswered. For exemwple,
exactly does effective change on one behavior affect change on a second bdhavior?
individuals take Action on one behavior, is this related to taking effective Action on a
second behavior (i.e., co-action), do they progress toward Action on both behaviors (i.e.,
paired action), do they make stage progress toward Action but do not meet Actiaa crite
(i.e., co-progression), or do they remain stable, or possibly even regredetcstages
of change? Ultimately, because these questions all aim to idemdifglacidate the
interrelationships among behavior change, co-variation can be used tbeléseri
broader construct of co-action, paired action, and co-progression. Spigcitical
variation may be considered the broader construct as co-action, paireg actico-
progression may well be conceptualized as three different types ofiatierar
However, given the specific definitions for co-action, paired action, and co-progreass
the literature, this research will adhere to the definitions provided in theguiterand
define movement to Action criteria on a second behavior as co-action (Paiva,&il 2)
define stage progress, increases on DB, and reduced severitprageession.

Additionally, it is not clear whether there are any synergistic efféating
multiple health behavior change and, if so, whether these effects aifectpdbe
treatment condition or if they naturally occur in the control condition aduaai

outgrowth of multiple health behavior change. Moreover, it remains unclear whather

13



how multiple health behavior change may vary by different behavior pairs x&opége,

it is possible that there are differences when addictive behaviors (eogingiare

paired together with non-addictive behaviors (i.e., unprotected sun exposuresexerci
Finally, it also remains unclear how paired action (i.e., changes in both behaivéor

pair), singular action (i.e., change in only a single behavior of a pair), ahddtte

(i.e., changes in a full set of behaviors that is expected to produce synergy with the
changes in untreated behaviors but only when a tipping point is reached in terms of the
magnitude of change in treated behaviors per participant) (Prochaska et al. gkigs) r

to multiple health behavior change when the fundamental unit of analysis i€dhang
from separate behaviors at follow-up to behavior pairs at follow-up.

The consistent findings with SOC, DB, problem severity (e.g., dynam@ables)
and treatment outcome for separate behaviors has lent considerable sugoftiults
focus on stage and stage progress particularly during the initial phase adntitn
(Velicer et al., 2007). However, relatively little is known about the interoelstiips of
the dynamic variables and multiple health behavior change. Therefore, es/en les
known about how defining success as: 1) movement to A/M on both behaviors, 2)
reduction on severity on both behaviors, or 3) accelerating participants throughGhe SO
on both behaviors may affect and predict treatment outcomes.

The justification for this study’s hypotheses is based on the TTM’s definition of
change as stage progress and success as progressing to Al tnegghenomenon of
co-action and co-progression, the consistent findings that dynamic (i.e atigt st
variables reliably predict treatment outcome, as well as thiealivalue and utility of

severity reduction on health risk behaviors. Specifically, investigatingdpadteon and

14



co-progression to reveal how SOC, DB, and problem severity affect multiglle hea
behavior change is important because these dynamic variables have provamtmge
the best predictors of treatment outcome within the paradigm of separate behavior
change. Therefore, investigating how baseline SOC, the Pros and Cons of behavior
change (i.e., DB), and problem severity relates to multiple health behaespecially
important in order to help establish an empirical basis to answer exjsi@stjons and
guide future research. Finally, these hypotheses may also help guideitbeof
behavioral health intervention and prevention research to shift from the dominant
paradigm of separate behavior change and embrace an integrative modeipbé mult
health behavior change.

The specific hypotheses for this project are:

H1) Participants in Contemplation (C) or Preparation (PR) at baseline for two
behaviors will be more likely to move to criteria (Action/Maintenance) on both balsavi
at final follow-up (i.e., paired action) than participants who are in Preconteomp{B(C)
at baseline for both behaviors.

H2) Participants who make stage progress (i.e., progress at least onerstage)
behavior will also make stage progress on a second behavior, with more co-pyagress
observed in the treatment than the control group.

H3) Participants who decrease their severity by a defined amount on one behavior
will also decrease their severity on a second behavior, with more co-progressedbs

in the treatment than the control group.

15



H4) Participants who increase their Pros and Cons by a defined amount on one
behavior will do the same for a second behavior, with more co-progression observed in
the treatment than the control group.

H5) As an exploratory approach, it is expected that participants who move to
Action/Maintenance on only one behavior will also show smaller signs of suscess a
defined by: a) making stage progress on a second behavior, b) decreasiiyg @eeer
second behavior; and c) increasing their Pros and decreasing their Cons on a second
behavior. Itis also expected that these changes will be observed in the treabuent g
more than in the control group.

H6) Paired action and co-progression are not expected to vary by raceler.ge

16



CHAPTER 3
METHODOLOGY

This research was a secondary data analysis that investigatgulerhéalth
behavior change, co-action, paired action, and co-progression using the Tratistdeor
Model. Data used for this project were drawn from a National CanceutagtNCI)-
funded center grant (PO1; CA27821, Principle Investigator, Prochaskajskeatad the
effectiveness of home, school, worksite, and medical practice-based preventiamgrogr
designed to reduce multiple behavior risks for cancer. Specifically, this PlDateda
the effectiveness of stage-matched, interactive, computer-tailoredeintion (CTI)
designed to accelerate individuals through each of the five Stages of ChangddiSOC)
multiple health risk behaviors: diet (i.e., high fat and low fiber diets), unprotsgted
exposure, smoking, sedentary lifestyle, and adherence to breast cancer screening
recommendations over a five-year period with several assessment time points.
Additional details of this grant including, but not limited to, primary and secondasy ali
inclusion and exclusion criteria for participants, measures, and continuous IRBalppr
are available for further review. The following research projectited analyses on the
health behavior risks of smoking, diet, and unprotected sun exposure and, specifically,
analyzes the behavior pairs: sun protection and diet, smoking and diet, and smoking and
sun protection.

The primary aim of this research was to elucidate multiple health beltérange
during stage-based, interactive and computer-tailored intervention (CTIufople
health risk behaviors with the goal of broadening the phenomenon of co-action to include

a series of smaller changes deemed clinically important. Spéyifités study analyzed
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the behavior pairs 1) sun protection and diet, 2) smoking and diet, and 3) smoking and
sun protection to reveal paired action and co-progression rates in order to ansavef som
the important, yet unanswered, questions about multiple health behavior change.

There were also several secondary aims of this study. First, thisveigdy
designed to help promote population health and wellness by advancing the knowledge
base about intervention efficacy and multiple health behavior change by tquay &
of the most prominent lifestyles risk factors (e.g., smoking, diet, unprdtscte
exposure) associated with preventable deaths in the United States including
cardiovascular disease and some cancers (e.g., lung). Second, this studygmas tiesi
help elucidate the science of behavior change by revealing how the Stageagd¢ Cha
(SOC) and the mathematical relationship of decisional balance (DB)séeamultiple
health behavior change. Third, this study aimed to provide an empirical bpesstbly
shift the dominant separate behavior paradigm and, in so doing, help guide the future of
intervention and prevention research and practice toward an integrative modgtipem
health behavior change.
Participants

Participants of the study were adults in the United States proacticelyteel by
telephone. Upon telephone contact, prospective participants were screerdsl ito
satisfy explicit inclusionary criteria and be sure they did not medtgrnary criteria.
The sample (N=9,461) was comprised of parents of adolescents who were pastinipant
a school-based study, patients from a health insurance provider, and employees from 22
identified worksites. Participants were predominantly middle-aged (X=y43a:3-old,

SD=10.74), White (93.8%), and female (65.4%). All participants were assessed at

18



baseline and at 6-month intervals through 30 months post-intervention. Additional
details on the inclusion and exclusion criteria as well as the specificdaresdor each
project within the PO1 were determined by each principle investigatoar{glxre
available on the original grant.

M easur es:

Demographics:

Single items were used to assess age, gender, education, ethnicity,steusal
and perceived general health.
Stage of Change:

Smoking: SOC was measured by a staging algorithm that assessed patrticipants’
readiness to quit smoking with response options of 1=Precontemplation (i.e., PC- not
intending to quit smoking in the next six months), 2=Contemplation (i.e., C- intending to
quit smoking in the next six months), 3=Preparation (i.e., PR- intending to quit smoking
in the next thirty days), 4=Action, (i.e., A- quit smoking less than six months ago), and
5=Maintenance (i.e., M- quit smoking more than six months ago).

Diet: SOC was assessed in a 3-step process. First, intention was assessed by t
following question, “Do you consistently avoid eating high-fat foods?” Subjects
responding “No” were assigned to either: a) Precontemplation— “No, and | doemat int
to in the next 6 months”; b) Contemplation— “No, but | intend to in the next 6 months; or
c) Preparation— “No, but | intend to in the next 30 days.” Second, subjects responding
“Yes,” must have met a behavioral criterion of estimated fat inte&8@% calories (based
on the Dietary Behavior Questionnaire) to be classified into Action— "Ye$piblass

than 6 months" or Maintenance— "Yes, for more than 6 months." Third, subjects who
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perceived that they consistently avoid high fat foods, but fail to meet the behavioral
criterion were classified into Precontemplation, Contemplation, or Prepakatsed on
intention to change eating habits (Greene et al., 1999).

un Exposure:

Decisional Balance, Self-Efficacy, and Problem Severity: Table 1.
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Table 1: Decisional Balance, Self-Efficacy, andi®em Severity: Smoking, Diet, and Sun Exposure.

‘ Number of Items

Response Options | Reliability \ Reference

Decisional Balance

Smoking 4 Pros of quitting | 1="Not At All Pros Velicer, DiClemente,
4 Cons of quitting | Important” to (a=.87) Prochaska, &
5="Extremely Cons Brandenburg, 1985
Important” (a=.90)
Diet 3 Pros of high fat 1=“Not At All Pros (a = Greene, Rossi, Rossi,
diet Important” to .52) Fava et al.,
3 Cons of high fat | 5="Extremely Cons (a = 2001;Greene, Rossi,
diet Important” 47) Rossi, Velicer et al.,
1999; Prochaska et al.,
1994; Rossi et al.,
1994b; Rossi, Rossi, &
Hargreaves, 1997
Sun Exposure
Self-Efficacy
Smoking 9 situational 1="“Not At All o= Velicer, DiClemente,
temptations Tempted” to Rossi, & Prochaska,
5="Extremely 1990
Tempted”
Diet 9 situational 1=“Not At All a=.71 Greene et al.,
temptations Tempted” to 2001;Greene et al.,
5="Extremely 1999; Prochaska et al.,
Tempted” 1994; Rossi et al.,
1994b; Rossi, Rossi, &
Hargreaves, 1997
Sun Exposure
Problem Severity
Smoking 2 items Continuous n/a Fagerstrom,
measures: Heatherton, &
number of Kozlowski, 1990
cigarettes time to
first cigarette
Diet Dietary Behavior Previous month: a ranges Greene et al., 1996
Questionnaire: 1="“Never” to from 0.67
22-items (4 5=“Almost to 0.84
subscales) Always”

Sun Exposure
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Data Analytic Strategies

The primary and secondary aims of this study were achieved by the following
analyses. The first set of analyses ran descriptive statistics\aamata plots to
determine whether the assumptions of the general linear model (GLE)watrand to
assess any issues with non-normal data including skewness, kurtosis, angl daitss
Although logistic regression (LR) does not require GLM assumptions to be met,
preliminary analyses were critical to ensure LR was an appropriateegrapp optimal,
statistical method for this research. Were there missing data, multjpleaition (MI)
would have been utilized as it has been shown to be the most reliable estimation of
missing data values.

H1) Participants in Contemplation (C) or Preparation (PR) at baseline for two
behaviors will be more likely to move to criteria (Action/Maintenance) on both bmsavi
at final follow-up (i.e., paired action) than participants who are in Preconteam(&tC)
at baseline for both behaviors.

Analysis 1: A series of logistic regression (LR) analyses determinedhghe
being in later SOC (i.e., C and PR) at baseline for two behaviors was predictigesof m
stage related paired action as compared to participants in PC at baBeé#ditors were
assessed at baseline and 24-month follow-up. Behavior pairs were examinedwithin t
treatment and control groups separately, resulting in 6 LR analyses.

LR was performed to see how well one categorical, independent variable
predicted membership of a dichotomous dependent variable. Specifically, LR compare
the odds of moving to A/M on both behaviors in the behavior pair at 24-month follow-up

given the participant was either in PC or C/PR for both behaviors at leasé@herefore,
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results show the participants who progressed to criteria as well as the cuklsfrati
progressing to A/M on both behaviors at 24-month follow-up based on whether the
participant was in PC or C/PR for both behaviors at baseline by treatmentaanditi

The independent variables were analyzed by the behavior pairs: 1) sun protection
and diet, 2) smoking and diet, 3) smoking and sun protection. Specifically, the dataset
was categorized to identify participants who were in PC for both behaviorseihbas
and participants who were in either C or PR for both behaviors at baseline. Ragicipa
who were in PC for both behaviors were categorized with a O (i.e., ‘being in PC for both
behaviors’) and participants who were in either C or PR for both behaviors were
categorized with a 1 (i.e., ‘being in Contemplation or Preparation for both behaviors’

The dependent variables were analyzed by the same behavior pairs: 1) sun
protection and diet, 2) smoking and diet, 3) smoking and sun protection and SOC for both
behaviors at 24-month follow-up. Specifically, the dataset was categorizizhtiyi the
participants who were in A/M for both behaviors in the behavior pair at 24-month follow-
up and the participants who were not in A/M for both behaviors in the behavior pair at
24-month follow-up. Participants who did not move to A/M on both behaviors at 24-
month follow-up were categorized with a O (i.e., ‘did not change on both behaviors’) and
participants who did move to A/M on both behaviors at 24-month follow-up were
categorized with a 1 (i.e., ‘changed on both behaviors’).

After running each LR, a series of crosstabulations was conducted in order to
identify the specific number of participants who were in PC for both behaviorsefibas
and who moved to A/M on both behaviors at 24-month follow-up and the specific

number of participants who were in C/PR for both behaviors at baseline and moved to
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A/M on both behaviors at 24-month follow-up by treatment condition. As such, the
reported proportions reflect the percentage that number of participanteregpmedative

to all the participants who progressed to A/M on both behaviors at follow-up given they
were either in PC or C/PR at baseline for that treatment condition andativere the

total sample of the study. In addition, conditional confidence intervals werdatatt

for each proportion of each behavior pair analysis. Therefore, the repapedtions

allow for a direct comparison between treatment and control conditions.

H2) Participants who make stage progress (i.e., progress at least onerstage)
behavior will also make stage progress on a second behavior, with more co-pyogress
observed in the treatment than the control group.

Analysis 2: A series of LR analyses evaluated the likelihood of whether making
stage progress on one behavior increases the likelihood of making stage progress on a
second behavior, and assessed any differences between the treatment angroopgol
Behavior pairs were examined within the treatment and control groups separatel
resulting in 6 LR analyses.

LR was performed to see how well one categorical, independent variable
predicted membership of a dichotomous dependent variable. Specifically, in this
analysis, LR compared the odds of participants making stage progressamd
behavior given stage progress on the first behavior compared to the odds of pasticipant
making stage progress on the second behavior given no stage progress on the first
behavior from baseline to 24-month follow-up. Therefore, the results show the
participants and odds of making stage progress on both behaviors from baseline to 24-

month follow-up compared to the odds of making stage progress only on the second
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behavior not having made stage progress on the first behavior from baseline to B4-mont
follow-up.

The independent and dependent variables were analyzed by the same behavior
pairs: 1) sun protection and diet, 2) smoking and diet, 3) smoking and sun protection and
SOC at baseline and at 24-month follow-up by treatment condition. Specjfeztly
behavior within the pair was dichotomized into participants who did and did not progress
at least one SOC from baseline to 24-month follow-up on each behavior in the behavior
pair. Participants who did not progress at least one SOC were categotlzadwi.e.,
‘stable/regress’) and participants who did progress at least oner8@®dseline to 24-
month follow-up were categorized with a 1 (i.e., ‘stage progress’); withrgtdehavior
in the behavior pair as the independent variable and the second behavior in the behavior
pair as the dependent variable. All analyses were run separately for titwd, con
treatment, and total conditions.

After running each LR, a series of crosstabulations was conducted in order to
identify the specific number of participants who made stage progress ontthelfiasior
at 24-month follow-up and whether the participant also made stage progréss on t
second behavior at 24-month follow-up by treatment condition. As such, the reported
proportions reflect the percentage of participants who made stage pragtesssecond
behavior given they made stage progress on the first behavior compared tpgrastici
who made stage progress on the second behavior not having made stage progress on the
first behavior in the behavior pair relative to that treatment condition. Agamlitional

confidence intervals were calculated for each proportion for each behaviby pair
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treatment condition. Therefore, results allow for a direct comparisde dfdatment and
control conditions.

H3) Participants who decrease their severity by a defined amount on onebehavi
will also decrease their severity on a second behavior, with more co-progressedbs
in the treatment than the control group.

Analysis 3: A series of LR analyses evaluated the likelihood of whether reduction
in severity on one behavior increased the likelihood of reduction of severity on a second
behavior, and to assess any differences between the treatment and control §emups
appendix 1.

LR was performed to see how well one categorical, independent variable
predicted membership of a dichotomous dependent variable. Specifically, in this
analysis, LR compared the odds of participants who had a reduction of semehty
second behavior given a reduction of severity on the first behavior compared to
participants who only had a reduction of severity on the second behavior and did not have
a reduction of severity on the first behavior from baseline to 24-month follow-up by
treatment condition. Therefore, results show the odds of participants who hadteoredu
of severity on both behaviors compared to the odds of reduction of severity only on the
second behavior from baseline to 24-month by treatment condition.

Drawing from harm reduction theory and the literature on decisional bakance f
separate behaviors, analyses defined reduction in severity in the followysg #ar
smoking, reduction in severity was defined as a 30% reduction in smoking from baseline
to 24-month follow-up. For diet, reduction in severity was defined as a .3 SD moreas

the total behavior score at 24-month follow-up. For sun protection, reduction in severity
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was defined as a .3 SD increase on the total behavior score at 24-month follow-up. The
.3 SD increase on the diet and sun protection behavior measures is based on each measure
having higher total scores correlated with reduced health risk on that speleéicdye

The independent and dependent variables were analyzed by the same three
behavior pairs: 1) sun protection and diet, 2) smoking and diet, 3) smoking and sun
protection at baseline and at 24-month follow-up. Specifically, each behaviar thighi
pair was dichotomized into participants who did and did not meet reduction in severity
criteria from baseline to 24-month follow-up. Participants who did not meetariere
categorized with a O (i.e., ‘did not meet reduction in severity critaral)participants
who did meet reduction in severity criteria from baseline to 24-month wergoceted
with a 1 (i.e., ‘did meet reduction in severity criteria’). All analyseswen separately
for the control, treatment, and total conditions.

After running each LR, a series of crosstabulations was conducted totreveal
specific number of participants who met criteria for both behaviors in the behawior pa
by treatment condition compared to the participants who met the reduction atysever
criteria on the second behavior but did not meet reduction on severity criteria astthe fi
behavior. Thereafter, conditional confidence intervals were then catttdateveal the
specific proportion that number of participants represents for each bepawiby
treatment condition. As such, the reported proportions reflect the number appattic
who met reduction in severity criteria on both behaviors compared to particigamts w
only met the reduction of severity criteria on the second behavior but not on the first
behavior for each behavior pair by treatment condition. Therefore, resoltsfatla

direct comparison between treatment and control conditions.
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H4) Participants who increase their Pros and Cons by a defined amount on one
behavior will do the same for a second behavior, with more co-progression observed in
the treatment than the control group.

Analysis4: A series of LR analyses evaluated the likelihood of whether increasing
Pros by one standard deviation and decreasing Cons one half standard deviation on one
behavior increased the likelihood of doing the same on a second behavior, and assessed
any differences between the treatment and control groups.

LR was performed to see how well one categorical, independent variable
predicted membership of a dichotomous dependent variable. Specifically, in this
analysis, LR compared the odds of participants who increased their Pros sigrutead
deviation and reduced their Cons by a half standard deviation on the second behavior
having met the same criteria on the first behavior compared to participants who onl
increased their Pros by one standard deviation and reduced their Cons byamdaltst
deviation on the second behavior not having met the same criteria on the first behavior
from baseline to 24-month follow-up by treatment condition.

Similar to previous analyses, the independent and dependent variables were
analyzed by behavior pairs: 1) sun protection and diet, 2) smoking and diet, 3) smoking
and sun protection. In these analyses, the independent variables (i.e., thadiirbw
the pair) and the dependent variables (i.e., the second behavior of the pabdthere
categorized as either increasing Pros one standard deviation and reducity & dragf
standard deviation from baseline to 24-month follow-up on that behavior, either yes or
no. Participants who did not meet this criterion were categorized with a O (i.enptdid

met strong and weak principles”) and participants who met this criterianoaszgorized
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with a 1 (i.e., “met strong and weak principles”). Given the stringent critegastrong
and weak principles analyses were not able to be completed as planned lezause t
were zero participants who met criteria for behavior pairs across eaditian.

Also, because the original strong and weak principles were based on the
transitions from participants progressing from PC-A for separate lmebasnd this
research examined all Stages of Change (SOC) movements including PC-An€-A, a
PR-A, a revised approach using a .4 SD Pros increase for each behavior imatherbe
pair was used to better understand how decisional balance relates to multthle hea
behavior change. Therefore, in this analysis, LR compared the odds of padieipant
increased their Pros by .4 SD on the second behavior given participants indneased t
Pros .4 SD on the first behavior compared to participants who only increased their Pros .4
SD on the second behavior, not having increased their Pros by .4 SD on the first
behavior, from baseline to 24-month follow-up by treatment condition.

To complete the revised analyses, the same three behavior pairs weirgeelxa
using the same independent and dependent variables: 1) sun protection and diet, 2)
smoking and diet, 3) smoking and sun protection at baseline and at 24-month follow-up.
Specifically, the dataset was categorized to identify those partisipdno made a .4 SD
increase on Pros on the second behavior given a .4 SD increase on Pros on the first
behavior, either yes or no (i.e., 1= "met .4 SD Pros increase criteria” and 0= “did not
meet .4 SD Pros increase criteria”), and participants who only met the .4 $Bsman
Pros on the second behavior given no .4 SD increase on Pros on the first behavior, either
yes or no (i.e., 1="met .4 SD Pros increase criteria” and 0= “did not meet .#40SD P

increase criteria”), from baseline to 24-month follow-up by treatmentittomd
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After running each LR, a series of crosstabulations was conducted totreveal
specific number of participants who met the .4 SD increase on Pros criterialfor bot
behaviors in the behavior pair compared to the participants who met the .4 SDeincreas
on Pros criteria only for the second behavior but not for the first behavior. As such, the
reported proportions represents the number of participants who met the .4 &3énan
Pros criteria for both behaviors compared to the number of participants etlthen4
SD increase on Pros criteria only on the second behavior. Conditional confidence
intervals were then calculated to reveal the specific proportion that numbeticippats
represents for each behavior pair for each treatment condition. Tleerefults allow
for a direct comparison between treatment and control conditions.

H5) As an exploratory approach, it is expected that participants who move to
Action/Maintenance on only one behavior will also show smaller signs of success as
defined by: a) making stage progress on a second behavior, b) decreagiiy e
second behavior; and c) increasing their Pros and decreasing their Cons on a second
behavior. Itis also expected that these changes will be observed in the treabuent g
more than in the control group.

Analysis 5: Descriptivestatistics and crosstabulations evaluated whether
participants who moved to criteria (i.e., Action/Maintenance) on only one behawor als
made smaller changes (described above) on other behaviors. Upon a thorougbfreview
the data, this hypothesis was answered by previous analyses as outlinedsalthamne
discussion sections.

H6) Paired action and co-progression are not expected to vary by race ar gende
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Analysis 6: The series of LR analyzed in H2 through H4 were repeated to assess
any differences in paired action and co-progression rates betweeanchgender. The
same categorization outlined in the previous analyses was repeated widitatbest
having first been filtered for race (i.e., 0=Whites and 1=Non-Whites) andekem r
having been filtered for gender (i.e., O=females and 1=males). Theréfse, analyses
revealed any differences between race and gender on the odds of meetitag(cet,
defined differently for each hypothesis) on the second behavior having me& anitehe
first behavior compared to the odds of meeting criteria on the second behavior and not
having met criteria on the first behavior from baseline to 24-month follow-up ¢br ea

behavior pair by treatment condition.
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CHAPTER 4
FINDINGS
Sample:

The participants (N=9,461) were predominantly White (93.8%), middle-aged (X=
43.9 years-old, SD=10.74), female (65.4%), and recruited solely from a Northeaste
state. Table 2 provides additional detail on the three referral sources (eat, patient,
and worksite) as well as the gender, marital status, and ethnic compositioe ¢dontrol,
treatment, and total sample.

Hypotheses:

H1) Participants in Contemplation (C) or Preparation (PR) at baseline for two
behaviors will be more likely to move to criteria (Action/Maintenance) on both bmsavi
at final follow-up (i.e., paired action) than participants who are in Preconteam{&tC)
at baseline for both behaviors.

Table 3 provides the participants who moved to criteria and the paired action odds
ratios of progressing to A/M on both behaviors at 24-month follow-up (i.e., the dependent
variable) given the participant was either in PC or C/PR for both behavioaseltne
(i.e., the independent variable).

Sun Protection and Diet

Entire Sample: Results were significant, OR=5.40 [2.68, 10.90], p <.001,
indicating that participants in Contemplation or Preparation (i.e., C/PR)rigoretection
and diet at baseline were almost five and a half times more likely to progress t
Action/Maintenance (i.e., A/M) on both behaviors at 24-month follow-up than

participants who were in Precontemplation (i.e., PC) for both behaviors at baseline.
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Treatment Group: Results were significant, OR=4.53 [1.89, 10.85], p <.001,
indicating that participants who were in C/PR for sun protection and diet anbasele
over four and a half times more likely to move to A/M on sun protection and diet than
participants who were in PC for both behaviors at baseline.

Control Group: Results were significant, OR=6.97 [2.11, 23.04], p <.001,
indicating that participants who were in C/PR for both behaviors were alnvest s@es
more likely to move to A/M on both sun protection and diet than participants who were in
PC for both behaviors at baseline.

Smoking and Diet

Entire Sample: Results were not significant, OR=2.22, [0.79, 6.27], p <.132,
indicating that although participants in C/PR for both smoking and diet at baseliae
more than two times more likely to progress to A/M on smoking and diet at 2&+mont
follow-up than participants who were in PC for both behaviors at baseline, the odds ratio
between the groups was not reliably different.

Treatment Group. Results were not significant, OR=2.22 [0.45, 10.98], p <.330,
indicating that although participants who were in C/PR for smoking and dietedihbas
were more than two times more likely to progress to A/M on both behaviors at 24-month
follow-up than participants who were in PC for both behaviors at baseline, the déferenc
between the groups was not significantly different.

Control Group. Results were not significant, OR=2.14 [0.54, 8.44], p <.278,
indicating that although participants who were in C/PR for both behaviors weee mor

than two times more likely to progress to A/M on smoking and diet at 24-mordtv{oll
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up than participants who were in PC for both behaviors at baseline, the odds ratio
between participants who were in C/PR compared to PC was not significant.
Smoking and Sun Protection

Entire Sample: Results were significant, OR=4.38 [1.00, 19.03], p <.049,
indicating that participants who were in C/PR for smoking and sun protection ah®asel
were more than four times more likely to progress to A/M on both behaviors at 24-month
follow-up than participants who were in PC for both behaviors at baseline.

Treatment Group. Odds ratios were not able to be calculated between the groups
because zero participants who were in PC for both behaviors at baseline pcbigresse
A/M on both behaviors at 24-month follow-up. Therefore, although 14 participants who
were in C/PR for both behaviors at baseline did progress to A/M on both behaviors at 24-
month follow-up, odds ratios could not be calculated because zero participants met
criteria in the comparison group.

Control Group. Results were not significant, OR=1.20 [0.23, 6.30], p <.831,
indicating that although participants who were in C/PR for smoking and sun motecti
were more likely to progress to A/M on both behaviors at 24-month follow-up, the

difference between the comparison groups was not significant.
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Table 2. Demographics and descriptive statisticsdmtrol, treatment, and total sample, baselinerd#thé.

Control Treatment Total
(N=4800) (N=4661) (N=9461)
N % N % N %
Study Parent 1238 25.8% 1197 25.7% 2435 25.7%
Patient 2620 54.6% 2550 54.7% 5170 54.6%
Worksite 942 19.6% 914 19.6% 1856 19.6%
Gender Male 1596 34.6% 1545 34.6% 3141 34.6%
Female 3017 65.4% 2921 65.4% 5938 65.4%
Marital Status Married 3265 70.9% 3176 71.3% 6441 71.1%
Not Married, living w/Partner 163 3.5% 157 3.5% 320 3.5%
Not Married 460 10.0% 462 10.4% 922 10.2%
Separated 89 1.9% 90 2.0% 179 2.0%
Divorced 480 10.4% 452 10.1% 932 10.3%
Widowed 149 3.2% 119 2.7% 268 3.0%
Ethnicity American Indian, Alaskan 21 0.5% 20 0.4% 41 0.5%
Asian, Pacific Islander 40 0.9% 34 0.8% 4 0.8%
Black, Non-Hispanic 74 1.6% 82 1.8% 156 1.79
Hispanic 46 1.0% 45 1.0% 91 1.0%
White 4319 93.7% 4184 93.8% 8503 93.7T%
Other/Combination 109 2.4% 96 2.2% 205 2.39
Mean SD N Mean SD Mean SD
Age 44,07 10.7 4589 43.74 10. 4390 10.7

#Recruited in 1999 in the United States.
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Table 3. Comparison of paired action rates amomticiznts who were either in Precontemplation (PC)
or in Contemplation/Preparation (C/PR) for bothdabrs at baseline and were in
Action/Maintenance (A/M) for both behaviors at 24mth follow-up.

Control
Proportion (n/total N)
Confidence Interval

Treatment
Proportion (n/total N)
Confidence Interval

Total
| Proportion (n/total N)
Confidence Interval

Sun Protection & Diet

Paired Action: Participants who
progressed to A/M on sun protectio
and diet given PC at baseline

.01 (3/401)
n [.00, .02]

102 (6/261)
[.00, .04]

.01 (9/662)
.00, .02]

Paired Action: Participants who
progressed to A/M on sun protectio
and diet given C/PR at baseline

.05 (29/581)
n [.03, .07]

.10 (40/415)
[.07, .13]

.07 (69/996)
[.05, .09]

Paired action oddsratio®

6.97++* (2.11, 23.04)

4.53*** (1.89, 10.85)

5.40*** (2.68, 10.90)

Smoking & Diet

Paired Action: Participants who .02 (3/134) .03 (2/71) .02 (5/205)
progressed to A/M on smoking and [.00, .04] [.00, .07] [.00, .04]
diet given PC at baseline

Paired Action: Participants who .05 (7/150) .06 (7/116) .07 (14/266)
progressed to A/M on smoking and [.02, .08] [.02, .10] [.04, .10]
diet given C/PR at baseline

Paired action oddsr atio? 2.14(0.54, 8.44) 2.22(0.45, 10.98) 2.22(0.79, 6.27)
Smoking & Sun Protection

Paired Action: Participants who .02 (2/95) .00 (0/60) .01 (2/155)
progressed to A/M on smoking and [.00, .05] [.00, .00] [.00, .02]
sun protection given PC at baseline

Paired Action: Participants who .03 (5/199) .09 (14/152) .05 (19/351)
progressed to A/M on smoking and [.00, .05] [.05, .14] [.03, .08]

sun protection given C/PR at baseli

ne

Paired action oddsr atio®

1.20 (0.23, 6.30)

0.00 (0.00, 0.00)

4.38* (1.00, 19.03)

~ " p<.05. ™ p< .001;

@ Percentages in control and treatment conditioffscateproportion within that condition, not the adit
#Recruited in 1999 in the United States.
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H2) Participants who make stage progress (i.e., progress at least onestage)
behavior will also make stage progress on a second behavior, with more co-pyagress
observed in the treatment than the control group.

Table 4 provides the participants who progressed to criteria and the co-
progression odds ratios of making stage progress on a second behavior given stage
progress on the first behavior compared to the odds of participants who made stage
progress on the second behavior not having made stage progress on the first behavior
from baseline to 24-month follow-up for each behavior pair and treatment condition.
Sun Protection and Diet

Entire Sample: Results were significant, OR= 1.46 [1.25, 1.70], p < .000,
indicating that participants who made stage progress on diet given staggsprag sun
protection were almost one and a half times more likely to make stage progreiet
compared to participants who only made stage progress on diet.

Treatment Group: Results were significant, OR= 1.85[1.48, 2.32], p < .000,
indicating that participants who made stage progress on diet given stggespron sun
protection were almost twice as likely to make stage progress on dietreahtpa
participants who only made stage progress on diet.

Control Group: Results were not significar®R= 1.10 [0.88, 1.37], p < .414,
indicating that although participants who made stage progress on diettgigen s
progress on sun protection were slightly more likely to make stage progress on diet
compared to participants who only made stage progress on diet, the differsvmenbe
the comparison groups was not significant.

Smoking and Diet
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Entire Sample: Results were significant, OR= 1.40 [1.05, 1.86], p <.021,
indicating that participants who made stage progress on diet given stagespragr
smoking were almost one and a half times more likely to make stage grogreeet
compared to participants who only made stage progress on diet.

Treatment Group: Results were not significant, OR=1.17 [0.76, 1.80], p < .484,
indicating that although participants who made stage progress on diet gigen st
progress were slightly more likely to make stage progress on diet cahtpare
participants who only made stage progress on diet, the difference between thexgioups
not reliable.

Control Group: Results were significant, OR= 1.56 [1.07, 2.28], p < .021,
indicating that participants who made stage progress on diet given stagsspragr
smoking were more than one and a half times more likely to make stage pmydists
compared to participants who only made stage progress on diet.

Smoking and Sun Protection

Entire Sample: Results were not significant, OR= 1.16 [0.87, 1.55], p < .305,
indicating that although participants who made stage progress on sun prote&ion gi
stage progress on smoking were slightly more likely to make stageepsamn sun
protection compared to participants who only made stage progress on sun protestion, t
difference between the comparison groups was not significant.

Treatment Group: Results were not significant, OR= 1.22 [0.81, 1.85], p <.358,
indicating that although participants who made stage progress on sun prote@ion gi

stage progress on smoking were almost one and a quarter times mgri likake
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progress on sun protection compared to participants who only made stage progress on sun
protection, the difference between the comparison groups was not significant.

Control Group: Results were not significant, OR=1.03 [0.70, 1.55], p < .907,
indicating that although participants who made stage progress on sun prote&ion gi
stage progress on smoking were slightly more likely to make stage mogresn
protection compared to participants who only made stage progress on sungrotieeti

difference between the comparison groups was not significant.
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Table 4. Stage progress co-progression rates fasaline to 24-month follow-up by treatment conditio
Percentages in control and treatment conditiodsatgproportion within that condition, not total.

Control
Proportion (n/total N)
Confidence Interval

Treatment

Proportion (n/total N)

Confidence Interval

Total

| Proportion (n/total N)

Confidence Interval

Sun Protection & Diet

Participants who made stage progress .34 (167/498) .48 (256/536) .41 (423/1034)
on diet given stage progress on sun [.29, .38] [.33, .57] [.38, .44]
protection

Participants who made stage progress .32 (399/1266) .33 (256/774) .32 (655/2040)

on diet given no stage progress on s
protection

[.29, .34]

.30, .36]

.30, .34]

Co-progression odds ratio®

1.10 (0.88, 1.37)

1.85+++(1.48, 2.32)

1.46+++(1.25, 1.70)

Smoking & Diet

Participants who made stage progress .37 (69/188) .39 (57/148) .38 (126/336)
on diet given stage progress on [.30, .44] [.31, .46] [.32, .43]
smoking

Participants who made stage progregss .27 (95/351) .35 (74/212) .30 (169/563)

on diet given no stage progress on
smoking

[.22, .32]

[.28, .41]

[.26, .34]

Co-progression odds ratio®

1.56**(1.07, 2.28)

1.17 (0.76, 1.80)

1.40%* (1.05, 1.86)

Smoking & Sun Protection

Participants who made stage progre
on sun protection given stage progre
on smoking

5S
SS

27 (47/175)
[.20, .33]

.39 (65/167)
[.32, .46]

33 (112/342)
[.23, .43]

Participants who made stage progre
on sun protection given no stage
progress on smoking

Ss .26 (91/345)

[.22, .31]

34 (76/221)
[.28, .41]

.30 (167/586)
[.26, .34]

Co-progression oddsratio®

1.03 (0.70, 1.55)

1.22 (0.81, 1.85)

1.16 (0.87, 1.55)

~ 7 p< .05. ** p< .001;

# Co-progression rates of stage progress on secmalior given stage progress on the first behavior;
*Recruited in 1999 in the United States.
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H3) Participants who decrease their severity by a defined amount on one behavior
will also decrease their severity on a second behavior, with more co-progressedbs
in the treatment than the control group.

Table 5 provides the participants who progressed to criteria and the co-
progression odds ratios of reduction on severity on a second behavior given reduction o
severity on the first behavior compared to the odds of participants who had a reduction on
severity on the second behavior not having reduced severity on the first behavior from
baseline to 24-month follow-up for each behavior pair by treatment condition.
Specifically, reduction on severity was defined as a 30% reduction in the namber
cigarettes smoked from baseline to 24-month follow-up and at least a .3 SD imerease
the diet behavior total score for diet and a .3 SD increase on the sun exposure behavior
total score for unprotected sun exposure, both from baseline to 24-month follow-up.

Sun Protection and Diet

Entire Sample: Results were significant, OR= 1.26 [1.09, 1.46], p <.002,
indicating that participants who had a reduction on severity on diet given aioadurtt
severity on sun protection were more than one and a quarter times more likelyc® re
severity on diet compared to participants who only reduced severity on diet alone.

Treatment Group: Results were significant, OR= 1.34 [1.08, 1.67], p < .008,
indicating that participants who reduced severity on diet given reduced severity on sun
protection were more than one and a third times more likely to reduce severity on diet
compared to participants who only reduced severity on diet alone.

Control Group: Results were not significant, OR=1.11 [0.92, 1.35], p < .280,

indicating that although participants were slightly more likely to redugerig on diet
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given reduced severity on sun protection compared to participants who reduced severity
on diet alone, the difference between the comparison groups was not reliable.
Smoking and Diet

Entire Sample: Results were significant, OR= 1.40 [1.01, 1.77], p < .039,
indicating that participants who reduced severity on diet given reduced geverit
smoking were more than one and a third times more likely to reduce severity on die
compared to participants who only reduced severity on diet alone.

Treatment Group: Results were not significant, OR= 0.94 [0.62, 1.44], p < .787,
indicating that although participants had a slightly lower likelihood of a tiestuen
severity diet given a reduction of severity on smoking compared to participants vho ha
a reduction on diet alone, the difference between the comparison groups waslniet relia

Control Group: Results were significant, OR= 1.69 [1.17, 2.45], p < .005,
indicating that participants who reduced severity on diet given reduced severity on
smoking were more than one and a half times more likely to reduce severity on diet
compared to participants who only reduced severity on diet alone.
Smoking and Sun Protection

Entire Sample: Results were not significant, OR= 1.16 [0.88, 1.52], p < .288,
indicating that although participants who reduced severity on sun protection given
reduced severity on smoking were slightly more likely to reduce severgyro
protection compared to participants who only reduced severity on sun protection alone,
the difference between the groups was not reliable.

Treatment Group: Results were not significant, OR=1.35 [0.90, 2.05], p < .152,

indicating that although participants who reduced severity on sun protection give
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reduced severity on smoking were more likely to reduce severity on sun protection
compared to participants who only reduced severity on sun protection alone, the
difference between this group was not reliably different.

Control Group: Results were not significant, OR= 1.00 [0.70, 1.44], p < .987,
indicating that although participants who reduced severity on sun protection give
reduced severity on smoking were just as likely to reduce harm on sun protection as
participants who only reduced harm on sun protection alone, the difference between the

comparison groups was not reliable.
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Table 5.Reduction on severity co-progression raésgline to 24-month follow-up by treatment cordtj
30% reduction in smoking and a .3 SD reductioseiverity on diet and sun total behavior scores;
Percentages in control and treatment conditioftsateproportion within that condition, not total.

Control
Proportion (n/total N)
Confidence Interval

Treatment
Proportion (n/total N)
Confidence Interval

Total
| Proportion (n/total N)
Confidence Interval

Sun Protection & Diet

Participants who reduced severity on
diet given reduced severity on sun
protection

38 (307/814)
[.35,.41]

52 (379/733)
[.48,.56]

44 (686/1547)
[.42,.46]

Participants who reduced severity on
diet given no reduced severity on su
protection

n

35 (339/962)
[.32,.38]

44 (262/590)
[.40,.48]

39 (601/1552)
[.37,.41]

Co-progression odds ratio®

1.11 (0.92, 1.35)

1.34" (1.08, 1.67)

1.26" (1.09, 1.46)

Smoking & Diet

Participants who reduced severity on
diet given reduced severity on
smoking

43 (75/176)
[.36,.50]

44 (60/138)
[.36,.52]

43 (135/314)
[.38,.48]

Participants who reduced severity on
diet given no reduced severity on
smoking

31 (116/380)
[.26,.36]

45 (106/236)
[.39,.51]

36 (222/616)
[.32,.40]

Co-progression odds ratio®

1.69" (1.17, 2.45)

0.94 (0.62, 1.44)

1.40" (1.01, 1.77)

Smoking & Sun Protection

Participants who reduced severity on
sun protection given reduced severit
on smoking

y

47 (80/170)
[.39,.55]

.60 (84/141)
[.52,.68]

53 (164/311)
[.47,.59]

Participants who reduced severity on
sun protection given no reduced
severity on smoking

47 (179/381)
[42,52]

52 (136/261)
[.46,.58]

49 (315/642)
[.45, 53]

Co-progression oddsratio®

1.00 (0.70, 1.44)

1.35 (0.90, 2.05)

1.16 (0.88, 1.52)

p< .05. *** p< .001;

#Odds of stage progress on second behavior giage girogress on the first behavior;
“Recruited in 1999 in the United States.
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H4) Participants who increase their Pros and Cons by a defined amount on one
behavior will do the same for a second behavior, with more co-progression observed in
the treatment than the control group.

Table 6 provides the participants and co-progression odds ratios forpaentsci
who made a .4 SD increase in Pros on the second behavior given a .4 SD increase in Pros
on the first behavior compared to participants who only made a .4 SD increase on the
second behavior in the behavior pair from baseline to 24-month follow-up by treatment
condition.

Sun Protection and Diet

Entire Sample: Results were significant, OR=1.38 [1.14, 1.67], p <.001,
indicating that participants who increased their Pros by .4 SD on diet gi¥e®a
increase of their Pros on sun protection were more than one and a third times more likel
to increase their Pros .4 SD on diet compared to participants who only increased the
Pros .4 SD on diet alone.

Treatment Group: Results were not significant, OR= 1.06 [0.79, 1.43], p <.693,
indicating that although participants who increased their Pros on diet byg&iDthey
also increased their Pros .4 SD on sun protection were slightly more bkelgréase
their Pros .4 SD on diet compared to participants who only increased their Prodby .4 S
on diet, the difference between the comparison groups was not reliable.

Control Group: Results were significant, OR=1.71 [1.33, 2.19], p < .000,
indicating that participants who increased their Pros .4 SD on diet given thegsed
their Pros .4 SD on sun protection were almost two times as likely to increimgertise

.4 SD on diet compared to participants who increased their Pros .4 SD on diet alone.
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Smoking and Diet

Entire Sample: Results were not significant, OR= 1.38 [0.97, 1.97], p < .072,
indicating that although participants who increased their Pros .4 SD from bas&ihe
month follow-up on diet given they increased their Pros .4 SD on smoking were almost
one and a half times more likely to increase their Pros by .4 SD on diet compared to
participants who increased their Pros on diet alone, the difference between the
comparison groups was not reliable.

Treatment Group: Results were significant, OR=1. 75 [0.99, 3.09], p <.052,
indicating that smokers who increased their Pros .4 SD on diet given a .4 SD iotrease
Pros on smoking had a one and three quarter increased likelihood of increasing their Pros
.4 SD on diet compared to smokers who only increased their Pros by .4 SD on diet alone.

Control Group: Results were not significant, OR= 1.19, [0.76, 1.87], p < .448,
indicating that although participants who increased their Pros .4 SD on dieag&D
increased Pros on smoking were almost one and a quarter times more likelgdeencr
their Pros on diet by .4 SD compared to smokers who only increased their Pros by .4 SD
on diet, the difference between the comparison groups was not reliable.

Smoking and Sun Protection

Entire Sample: Results were significant, OR= 1.48 [1.07, 2.05], p <.019,
indicating that participants who increased their Pros .4 SD on sun protection given a
SD increased Pros on smoking were almost one and a half times more likelydasencre
their Pros .4 SD on sun protection compared to smokers who only increased their Pros .4
SD on sun protection alone, the difference between the comparison groups was not

reliable.
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Treatment Group: Results were not significant, OR= 1.07 [0.64, 1.78], p <.799,
indicating that although participants who increased their Pros .4 SD on suwtiprote
given a .4 SD increased Pros on smoking were slightly more likely to increaderdse
.4 SD on sun protection compared to participants who increased their Pros by .4 SD on
sun protection alone, the difference between the comparison groups was not reliable

Control Group: Results were significant, OR= 1.87 [1.22, 2.87], p < .004,

indicating that smokers who increased their Pros .4 SD on sun protection given a .4 SD
increased Pros on smoking were almost two times more likely to incheasBitos by .4
SD on sun protection compared to smokers who increased their Pros by .4 SD on sun

protection alone.
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Table 6. .4 SD Pros increase on both behaviors Fraseline to 24-mo. follow-up by treatment conditio
Percentages in control and treatment conditiodsatgproportion within that condition, not total;

Control
Proportion (n/total N)
Confidence Interval

Treatment
Proportion (n/total N
Confidence Interval

Total
Proportion (n/total N
Confidence Interval

Sun Protection & Diet

Participants with .4 SD Pros increas
on diet given a .4 SD Pros increase
on sun protection

e

29 (124/425)
[.25,.33]

21 (79/384)
[.17,.25]

25 (203/809)
[.22,.28]

Participants with .4 SD Pros increas
on diet given no .4 SD Pros increas
on sun protection

e

19 (249/1281)
[17,.21]

20 (170/867)
[.17,.23]

20 (419/2148)
[.18,.22]

Co-progression odds ratio®

1.71%%* (1.33, 2.19)

1.06 (0.79, 1.43)

1.38%** (1.14, 1.67)

Smoking & Diet

Participants with .4 SD Pros increas
on diet given a .4 SD Pros increase
on smoking

e

24 (35/145)
[.20,.28]

28 (23/82)
[.18,.38]

26 (58/227)
[.20,.32]

Participants with .4 SD Pros increas
on diet given no .4 SD Pros increas
on smoking

e

21 (82/389)
[.17,.25]

.18 (51/280)
[.13,.23]

20 (133/669)
[.17,.23]

Co-progression oddsratio®

1.19 (0.76, 1.87)

1.75" (0.99, 3.09)

1.38(0.97, 1.97)

Smoking & Sun Protection

Participants with .4 SD Pros increas
on sun protection given a .4 SD Prg
increase on smoking

e

35 (46/130)
[.27,.43]

28 (27/96)
[.19,.37]

32 (73/226)
[.26,.38]

Participants with .4 SD Pros increas
on sun protection given no .4 SD
Pros increase on smoking

e

23 (95/420)
[.19,.27]

25 (82/306)
[.212,.32]

24 (177/726)
[.21,.27]

Co-progression oddsratio®

1.87" (1.22,2.87)

1.07 (0.64, 1.78)

1.48" (1.07, 2.05)

7 p< .05. ** p< .001;

#0dds of increasing Pros by .4 SD on second behgixen increased Pros by .4 SD on the first bedravi
*Recruited in 1999 in the United States.
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H5) As an exploratory approach, it is expected that participants who move to
Action/Maintenance on only one behavior will also show smaller signs of suscess a
defined by: a) making stage progress on a second behavior, b) decreagiiy e
second behavior; and c) increasing their Pros and decreasing their Cons on a second
behavior. Itis also expected that these changes will be observed in the treabuent g
more than in the control group.

For part “a” of hypothesis 5, a series of crosstabulations explored whether
participants who progressed to A/M on the first behavior of the behavior pair at 24-month
follow-up made stage progress on the second behavior at 24-month follow-up. After
completing the crosstabulations, it was clear that this part of hypothesssdnswered
in the first and second set of logistic regressions. Specifically, thedfirst bgistic
regression analyses calculated the odds ratios for participantsiem @al, PC) versus
later (i.e., C/PR) stages of change (SOC) at baseline and whetherdhed to A/M on
both behaviors at 24-month follow-up. The second set of logistic regression analyse
calculated the odds ratios of participants who made stage progress on ditbtér or
behaviors in the behavior pair from baseline to 24-month follow-up, regardless of
baseline stage of change. That is, unlike the first set of logistic riegresthe second
set of analyses allowed participants to be in either PC, C, PR, or A foraitheth of
the behaviors in the behavior pair and to progress one stage by 24-month follow-up.
After identifying those participants, analyses calculated the odds batiween the
participants who made stage progress on the second behavior given stage progress on the

first behavior compared to the participants who only made stage progrésssatond
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behavior from baseline to 24-month follow-up. Given the thorough and more stringent
criteria for these analyses, part “a” of this hypothesis was ali@alyered.

For part “b” of hypothesis 5, a series of crosstabulations explored whether
participants who progressed to A/M on the first behavior of the behavior pair at 24-month
follow-up reduced severity on the second behavior at 24-month follow-up. Similar to the
initial set of planned analyses for hypothesis 3, there was insufficient ssizgle
complete analyses as initially planned. Similar to part “a” of this hgsaththis part of
hypothesis 5 was already answered by the logistic regressionsnpedffor hypothesis
3. Specifically, the reduction in severity analyses (i.e., 30% reduction in snavidre
.3 SD reduction in harm on diet and unprotected sun exposure) as presented in hypothesis
3 answered this part of the hypothesis.

For part “c” of hypothesis 5, a series of crosstabulations explored whether
participants who progressed to A/M on the first behavior of the behavior pair airh-m
follow-up increased their Pros one standard deviation and reduced their Cons by a half
standard deviation on the second behavior at 24-month follow-up. Similar to the original
analyses for hypothesis 4, there was an insufficient sample size inmoberduct these
analyses as there was zero and at most three participants who meinteustt weak
principle criteria on the first behavior with even fewer participants whatmeetriteria
for the second behavior. Therefore, the revised analyses (i.e., .4 ShdPease) for
each behavior in the same three behavior pairs as presented in hypothedie 4eligid
upon to answer this part of hypothesis 5.

For the last part of hypothesis 5, expecting greater co-progressiomrates

treatment versus control conditions, this will be evaluated in the discussimm sect
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general conclusion based on the overall results of this research. Thatisctission
will consist of empirically supported conclusions based on the general amificspe

findings of this research.
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H6) Paired action and co-progression are not expected to vary by race or gender
Sage progress (i.e., H2) by race and gender

Table 7 presents the participants who progressed to criteria and thegcesgion
odds ratios of making stage progress on the second behavior given stage progress on the
first behavior compared to the participants who made stage progress orotiee sec
behavior not having made stage progress on the first behavior from baseline to B4-mont
follow-up for Whites and Non-Whites.
Sun Protection and Diet

Results were significant for Whites, OR= 1.49 [1.27, 1.74], p < .001, indicating
that Whites were almost one and half times more likely to make stage progokss on
given stage progress on sun protection compared to Whites who only made stage
progress on diet. However, results were not significant for Non-Whites, OR= 1.24 [0.59,
2.60], p < .578, indicating that although Non-Whites were slightly more liketyake
stage progress on diet given stage progress on sun protection compared to tésn-Whi
who only made stage progress on diet alone, the difference between the Nen-Whi
comparison groups was not reliable.
Smoking and Diet

Results were significant for Whites, OR= 1.41 [1.05, 1.89], p < .021, indicating
that Whites were almost one and a half times more likely to make stagesgrogrédiet
given stage progress on smoking compared to Whites who only made stage progress on
diet. However, results were not significant for Non-Whites, OR=1.11 [0.29, 4.31], p <
.879, indicating that although Non-Whites had a slightly higher likelihood of making

stage progress on diet given stage progress on smoking compared to NaswWhibite
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only made stage progress on diet, the difference between the Non-White comparis
groups was not reliable.
Smoking and Sun Protection

Results were not significant for Whites, OR= 1.16 [0.86, 1.56], p < .334, or Non-
Whites, OR= 1.26, [0.30, 5.30], p < .755, indicating that although both races were
slightly more likely to make stage progress on sun protection given@agess on
smoking compared to their cohort who only made stage progress on sun proteetion, t

difference between the comparison groups within each race was not reliable.
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Table 7. Stage progress on second behavior giege girogress on the first behavior by race;
Co-progression odds ratios from baseline to 24 hént

Whites
Proportion (n/total N)
Confidence Interval

Non-Whites
Proportion (n/total N)
Confidence Interval

Sun Protection & Diet

Participants who made stage progress on digt .41 (405/980) .35 (18/52)
given stage progress on sun protection [.38, .44] [.22, .48]
Participants who made stage progress on digt .32 (628/1953) .30 (24/80)
given no stage progress on sun protection [.29, .34] [.20, .40]

Co-progression odds ratio®

1.49%* (1.27, 1.74)

1.24 (0.59, 2.60)

Smoking & Diet

Participants who made stage progress on digt .38 (120/320) .36 (5/14)
given stage progress on smoking [.33, .43] [.11, .61]
Participants who made stage progress on digt .30 (159/533) .33 (9/27)
given no stage progress on smoking [.26, .34] [.15, .51]

Co-progression oddsratio®

1.41% (1.05, 1.89)

1.11(0.29, 4.31)

Smoking & Sun Protection

Participants who made stage progress on sup .33 (107/329) .36 (4/11)
protection given stage progress on smoking [.28, .38] [.08, .64]
Participants who made stage progress on sup .29 (157/534) .31 (10/32)
protection given no stage progress on smoking [.25, .33] [.15, .47]

Co-progression oddsratio®

1.16 (0.86, 1.56)

1.26 (0.30, 5.30)

7 p< .05. ** p< .00L.

#0dds of stage progress on the second behavion giage progress on the first behavior;

#Recruited in 1999 in the United States.
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Table 8 presents the participants who progressed to criteria and thegyoespian
odds ratios of making stage progress on the second behavior given stage progress on the
first behavior compared to making stage progress on the second behavior and not having
made stage progress on the first behavior from baseline to 24-month follow-updser mal
and females.
Sun Protection and Diet

Results were significant for males, OR=1.72 [1.35, 2.20], p <.001, and females,
OR=1.30 [1.06, 1.59], p < .01 indicating that both sexes were more likely to make stage
progress on diet given stage progress on sun protection compared to their cohort on
making stage progress on diet alone; with males almost one and threesquarter
likely and females almost one and a half times more likely to make stagress on diet
and sun protection compared to diet alone.
Smoking and Diet

Results were not significant for males, OR= 1.62 [.98, 2.69], p < .062, or females,
OR=1.31, [0.92, 1.85], p <.132, indicating that although each sex was more likely to
make stage progress on diet given stage progress on smoking compared to n@gking sta
progress on diet alone, the differences within the respective cohorts wasaté reli
Smoking and Sun Protection

Results were not significant for males, OR= 1.48 [0.88, 2.45], p <.133, or
females, OR= 1.05[0.74, 1.51], p < .774, indicating that although both sexes had
increased likelihood of making stage progress on sun protection given stage progress
smoking compared to their cohort who only made stage progress on sun protection alone,

the differences within the comparison groups was not reliable.
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Table 8. Stage progress on second behavior giage girogress on the first behavior by gender;
Co-progression odds ratios from baseline to 24 hént

Males Females
Proportion (n/total N)| Proportion (n/total N)
Confidence Interval Confidence Interval

Sun Protection & Diet

Participants who made stage progress on diet .40 (162/410) .42 (261/623)
given stage progress on sun protection [.35, .45] [.38, .46]
Participants who made stage progress on diet .28 (248/902) .36 (404/1132)
given no stage progress on sun protection [.25, .31] [.33, .39]

Co-progression odds ratic® 1.72+ (1.35,2.20) | 1.30* (1.06, 1.59)

Smoking & Diet

Participants who made stage progress on diet .35 (40/114) .39 (85/220)
given stage progress on smoking [.26, .44] [.33, .45]
Participants who made stage progress on diet .25 (47/188) .33 (121/372)
given no stage progress on smoking [.19, .31] [.28, .38]
Smoking & Sun Protection

Participants who made stage progress on sun .30 (38/129) .35 (73/211)
protection given stage progress on smoking [.22, .38] [.30, .38]
Participants who made stage progress on sup .22 (43/195) .33 (124/371)
protection given no stage progress on smoking [.16, .28] [.29, .41]

p< .05. *** p< .001.
2 Odds of stage progress on the second behavion giage progress on the first behavior;
*Recruited in 1999 in the United States.
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Reduction on severity (i.e., H3) by race and gender

Table 9 presents the participants who progressed to criteria and thagcesgion
odds ratios for reduction on severity for each behavior pair from baseline to 24-month
follow-up by race. Specifically, Table 9 presents the participants and odelduation
on severity on the second behavior given reduction of severity on the first behavior
compared to the reduction of severity on the second behavior and no reduction on
severity on the first behavior from baseline to 24-month follow-up for Whites and Non-

Whites.

Sun Protection and Diet

Results were significant for Whites, OR=1.28 [1.10, 1.48], p < .001, indicating
that Whites were more than one and a quarter times more likely to reducty sevdiet
given reduced severity on sun protection compared to Whites who only reduced severity
on diet alone. However, results were not significant for Non-Whites, OR= 1.02 [0.50,
2.05], p < .968, indicating that although Non-Whites were slightly more likethace
severity on diet given reduced severity on sun protection compared to Non-Whites who
reduced severity on diet alone, the difference within the Non-White comparmqusgr
was not reliable.
Smoking and Diet

Results were significant for Whites, OR= 1.35 [1.02, 1.80], p < .037, indicating
that Whites were more than one and a third times more likely to reducéysenetiet
given reduced severity on smoking compared to Whites who reduced severity on diet
alone. In contrast, results were not significant for Non-Whites, OR= 1.59 [0.40, 6.38], p

< .515, indicating that although Non-Whites who reduced severity on diet giverededuc
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severity on smoking were more than one and a half times more likely to redudty seve
on diet compared to Non-Whites who reduced severity on diet alone, the difference
within the comparison group was not reliable.
Smoking and Sun protection

Results were not significant for Whites, OR=1.16 [0.88, 1.53], p < .287, or Non-
Whites, OR=1.07 [0.28, 4.12], p < .920, indicating that although both groups were
slightly more likely to reduce severity on sun protection given reducedtyewe
smoking compared to reduced severity on sun protection alone, the differerntes wit

each comparison group was not reliable.
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Table 9. Reduction on severity on second behawi@ngeduction on severity on first behavior byaac
30% reduction in smoking and a .3 SD reductioseiverity on diet and sun total behavior scores;
Co-progression odds ratios from baseline to 24 hént

Whites Non-Whites
Proportion (n/total N)| Proportion (n/total N),
Confidence Interval | Confidence Interval

Sun Protection & Diet

Participants who reduced severity on diet giveuced .45 (658/1474) .39 (26/67)
severity on unprotected sun exposure [.42,.48] [.27, .51]
Participants who reduced severity on diet given no .39 (575/1484) .39 (25/65)
reduced severity on unprotected sun exposure [.37, .41] [.27, .51]
Co-progression odds ratio? 1.28*** (1.10, 1.48) 1.02 (0.50, 2.05)
Smoking & Diet

Participants who reduced severity on diet giveuced .44 (130/298) .36 (5/14)
severity on smoking [.38, .50] [.11, .61]
Participants who reduced severity on diet given no .36 (212/583) .26 (7/127)
reduced severity on smoking [.32, .40] [.09, .42]
Co-progr on oddsratio® 1.35** (1.02, 1.80) 1.59 (0.40, 6.38)

Smoking & Sun Protection

Participants who reduced severity on unprotected su .53 (156/296) .50 (6/12)
exposure given reduced severity on smoking [.47, .59] [.22,.78]
Participants who reduced severity on unprotected su .49 (298/609) .48 (14/29)
exposure given reduced severity on smoking [.45, .53] [.30, .66]

" p< .05. ** p< .00L.
& Odds of reduced severity on the second behaviengieduced severity on the first behavior;
“Recruited in 1999 in the United States.
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Table 10 presents the participants who progressed to criteria and the co-
progression odds ratios for reduction on severity for each behavior pair froind&se
24-month follow-up by gender. Specifically, Table 10 presents the participants and odds
of reduction on severity on the second behavior given reduction on severity on the first
behavior compared to the reduction on severity on the second behavior and no reduction
on severity on the first behavior from baseline to 24-month follow-up for males and

females.

Sun Protection and Diet

Results were significant for males, OR= 1.24 [1.00, 1.55], p < .053, and females,
OR=1.27 [1.05, 1.54], p <.013, indicating that both sexes were more likely to reduce
severity on diet given reduced severity on sun protection compared to redwarity se
on diet alone. Specifically, males were just under and females weoxgusine and a
guarter times more likely to reduce severity on diet and sun protection compared to
reducing severity on diet alone.
Smoking and Diet

Results were not significant for males, OR= 1.29 [0.80, 2.10], p < .303, indicating
that although males were more likely to reduce severity on diet giveoeedaverity on
smoking compared to males who reduced severity on diet alone, the differencehveithin
group was not reliable. In contrast, results were significant for ésn@R= 1.41 [1.00,
1.99], p <.048, indicating that females were almost one and a half times moredikely
reduce severity on diet given reduced severity on smoking compared to females who
reduced severity on diet alone.

Smoking and Sun Protection
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Results were not significant for males, OR= 1.23 [0.78, 1.95], p < .371, or
females, OR=1.11[0.79, 1.56], p < .534, indicating that although each sex was more
likely to reduce severity on sun protection given reduced severity on smokingreaimp
to their cohort who reduced severity on sun protection alone, the differences aithin e

cohort were not reliable.
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Table 10. Reduction on severity on second behai@n reduction of severity on first behavior byder;
30% reduction in smoking and a .3 SD reductioseiverity on diet and sun total behavior scores;
Co-progression odds ratios from baseline to 24 hént

Males Females
Proportion (n/total N)| Proportion (n/total N)
Confidence Interval | Confidence Interval

Sun Protection & Diet

Participants who reduced severity on diet giveuced .44 (286/649) .45 (398/894)
severity on unprotected sun exposure [.40, .48] [.42, .48]
Participants who reduced severity on diet given no .39 (260/670) .39 (340/879)
reduced severity on unprotected sun exposure [.35, .43] [.36, .42]
Co-progression odds ratio® 1.24™ (1.00, 1.55) 1.27" (1.05, 1.54)
Smoking & Diet

Participants who reduced severity on diet giveuced .41 (45/110) .45 (90/202)
severity on smoking [.32, .50] [.38, .52]
Participants who reduced severity on diet given no .35 (70/200) .36 (149/411)
reduced severity on smoking [.28, .42] [.31, .41]
Co-progression odds ratio® 1.29(0.80, 2.10) 1.417 (1.00, 1.99)

Smoking & Sun Protection

Participants who reduced severity on unprotected su .50 (54/109) .54 (108/199)
exposure given reduced severity on smoking [.40, .60] [.47, .61]
Participants who reduced severity on unprotected su .44 (102/230) .52 (211/409)
exposure given reduced severity on smoking [.38, .50] [.47, .57]

" p< .05. ** p< .00L.
% Odds of reduced severity on the second behaviengieduced severity on the first behavior;
“Recruited in 1999 in the United States.
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Decisional Balance (DB) (i.e., H4) by race and gender

Table 11 presents the participants who progressed to criteria and the co-
progression odds ratios for participants who increased their Pros .4 SD on the second
behavior given a .4 SD increase on Pros on the first behavior compared to participants
who increased their Pros .4 SD on the second behavior but did not increase their Pros .4
SD on the first behavior from baseline to 24-month follow-up for Whites and Non-
Whites.
Sun Protection and Diet

Results were significant for Whites, OR=1.34 [1.10, 1.63], p < .004, indicating
that Whites were more than one and a third times more likely to increas@tos on
diet by .4 SD given a .4 SD increase on sun protection compared to Whites who only
increased their Pros .4 SD on diet alone. In contrast, results were not siyhoiiddon-
Whites, OR= 1.83 [0.85, 3.96], p < .125, indicating that although Non-Whites were
almost two times more likely to increase their Pros .4 SD on diet given a .4 §Ih on
protection compared to Non-Whites who increased their Pros .4 SD on diet alone, the
difference within the comparison groups was not reliable.
Smoking and Diet

Results were not significant for Whites, OR= 1.24 [0.86, 1.81], p < .249,
indicating that although Whites were slightly more likely to increass P SD on diet
given a .4 SD increase on Pros on smoking compared to Whites who made a .4 SD
increase on diet alone, the difference within this group was not reliable. In tontras
results were significant for Non-Whites, OR= 6.13 [1.46, 25.72], p < .013, indicating that

Non-Whites were over six times more likely to increase their Pros .4 Szbgivkn a
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.4 SD increase on Pros on smoking compared to Non-Whites who increased their Pros .4
SD on diet alone.
Smoking and Sun Protection

Results were significant for Whites, OR= 1.47 [1.05, 2.06], p < .025, indicating
that Whites were almost one and half times more likely to increase theidF8Bson
sun protection given a .4 SD increase on Pros on smoking compared to Whites who only
increased their Pros .4 SD on sun protection alone. In contrast, results were not
significant for Non-Whites, OR= 1.43 [0.37, 5.55], p < .606, indicating that although
Non-Whites were almost one and a half times more likely to increase P sin
protection given a .4 SD increased Pros on smoking compared to Non-Whites who
increased their Pros by .4 SD on sun protection alone, the difference within NasWhit

was not reliable.
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Table 11. .4 SD Pros increase on second behawiengi#t SD Pros increase on first behavior by race;
Co-progression odds ratios from baseline to 24 hént

Whites Non-Whites
Proportion (n/total N)| Proportion (n/total N)
Confidence Interval Confidence Interval
Sun Protection & Diet
Participants who increased Pros .4 SD on diet given .24 (184/759) .38 (18/48)
a .4 SD increase on Pros for sun protection [.18, .30] [.24, .51]
Participants who increased Pros .4 SD on diet given .19 (398/2063) .25 (20/81)
no .4 SD increase on Pros for sun protection [.18, .21] [.15, .34]
1.347 (110, 1.63) 1.83(0.85, 3.96)
Co-progression oddsratio®
Smoking & Diet
Participants who increased Pros .4 SD on diet given .24 (50/212) .57 (8/14)
a .4 SD increase on Pros for smoking [.18, .29] [.31, .83]
Participants who increased Pros .4 SD on diet giyen .20 (127/639) .18 (5/28)
no .4 SD increase on Pros for smoking [.17,.23] [.04, .32]
1.24 (0.86, 1.81) 6.13" (1.46, 25.72)

Co-progression odds ratio®
Smoking & Sun Protection
Participants who increased Pros .4 SD on sun .32 (68/213) 42 (5/12)
protection given a .4 SD increase on Pros for [.26, .38] [.14, .70]
smoking
Participants who increased Pros .4 SD on sun .24 (166/687) .33 (11/33)
protection given no .4 SD increase on Pros on [.21, .27] [.17,.49]
smoking
Co-progression odds ratio? 1.47 (1.05, 2.06) 1.43(0.37, 5.55)

" p< .05. *** p< .00L.
428 0dds of increasing Pros .4 SD on second behaixieng4 SD increase on Pros on the first behavior;
“Recruited in 1999 in the United States.
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Table 12 presents the participants who progressed to criteria and the co-
progression odds ratios for participants who increased their Pros by .4 SD on tlie secon
behavior given a .4 SD increase on Pros on the first behavior compared to participants
who increased their Pros .4 SD on the second behavior but did not increase their Pros .4
SD on the first behavior from baseline to 24-month follow-up for males and females.

Sun Protection and Diet

Results were not significant for males, OR= 1.20 [0.89, 1.63], p < .238, indicating
that although males were slightly more likely to increase their Pros gh3liet given a
.4 SD increase on Pros on sun protection compared to males who made a .4 SD increase
on diet alone, the difference within the White comparison group was not reliable. In
contrast, results were significant for females, OR=1.50 [1.18, 1.93], p < .001, indicating
that females were one and a half times more likely to increase their4°SD on diet
given a .4 SD increased Pros on sun protection compared to females who increéased the
Pros .4 SD on diet alone.

Smoking and Diet

Results were not significant for males, OR= 1.19 [0.64, 2.21], p < .576, or
females, OR=1.50 [0.98, 2.31], p < .065, indicating that although both sexes were more
likely to increase their Pros on diet .4 SD given a .4 SD increased Pros on smoking
compared to their cohort who increased their Pros .4 SD on diet alone, thendégere
within each comparison group was not reliable.

Smoking and Sun Protection
Results were not significant for males, OR= 1.41 [0.80, 2.46], p < .232, indicating

that although males were almost one and a half times more likely to increastralset
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SD on sun protection given a .4 SD increase on Pros on smoking compared to males who
increased their Pros .4 SD on sun protection alone, the difference within the mate cohor
was not reliable. In contrast, results were significant for femaRs, 1050 [1.00, 2.24],

p <.049, indicating that females were one and a half times more likely tasedteeir

Pros .4 SD on sun protection given a .4 SD increased Pros on smoking compared to

females who increased their Pros .4 SD on sun protection alone.
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Table 12. .4 SD Pros increase on second behawiengét SD Pros increase on first behavior by gender
Co-progression odds ratios from baseline to 24 hént

Males Females
Proportion (n/total N)| Proportion (n/total N)
Confidence Interval Confidence Interval

Sun Protection & Diet
Participants who increased Pros .4 SD on diet given .22 (74/340) .27 (128/468)
a .4 SD increase on Pros for sun protection [.17, .26] [.23, .31]
Participants who increased Pros .4 SD on diet giyven .19 (175/931) .20 (243/1214)
no .4 SD increase on Pros for sun protection [.16, .21] [.18, .22]
Co-progression odds r atio? 1.20(0.89, 1.63) 1.50%* (1.18, 1.93)
Smoking & Diet
Participants who increased Pros .4 SD on diet giyen .23 (18/78) .27 (40/149)
a .4 SD increase on Pros for smoking [.14, .32] [.20, .34]
Participants who increased Pros .4 SD on diet given .20 (45/224) .20 (87/443)
no .4 SD increase on Pros for smoking [.15, .25] [.16, .23]
Co-progression odds ratio® 1.19(0.64, 2.21) 1.50(0.98, 2.31)
Smoking & Sun Protection
Participants who increased Pros .4 SD on sun .29 (24/82) .34 (49/144)
protection given a .4 SD increase on Pros for [.19, .39] [.30, .40]
smoking
Participants who increased Pros .4 SD on sun .23 (58/255) .26 (119/465)
protection given no .4 SD increase on Pros on [.18, .28] [.21, .30]
smoking
Co-progression odds ratio® 1.41(0.80, 2.46) 1.50" (1.00, 2.24)

" p< .05. *** p< .00L.
42 0dds of increasing Pros .4 SD on second behaixieng4 SD increase on Pros on the first behavior;
*Recruited in 1999 in the United States.
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CHAPTER S
CONCLUSIONS

Discussion

Results provide empirical support for the advantages of simultaneous multiple
health behavior change for three very different health behaviors. Spégifirdaén
smoking, diet, and unprotected sun exposure were analyzed as the three sets of behavior
pairs sun protection and diet, smoking and diet, and smoking and sun protection, results
consistently demonstrated that intervening simultaneously on multiple healthdsehavi
risks increased the likelihood that participants progressed toward healitdieme
criteria on both behaviors from baseline to 24-month follow-up compared to participants
who only progressed on the second behavior in the behavior pair from baseline to 24-
month follow-up. Of particular importance is that, as expected, favorabiliésres
occurred across the control, treatment, and total conditions. Moreover, favoratte resul
were revealed when the outcome was defined by less stringent as tiellraost
stringent criteria. That is, when treatment outcomes were definedds/ [stogress,
reduction in severity, and increased Pros (i.e., less stringent) or defimeekting
Action/Maintenance (i.e., A/M) criteria (i.e., the most stringent) ah behaviors at 24-
month follow-up, results consistently demonstrated that simultaneous intervention
increased the likelihood that participants progressed on both behaviors compared to only
making progress only on the second behavior from baseline to 24-month follow-up.

The first hypothesis was supported. The clearest and strongest support occurred
in the sun protection and diet behavior pair analyses which revealed significant and
increased odds ratios in all three conditions. A more modest finding was in the smoking

and sun protection behavior pair analyses which revealed significant arebatiedds
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ratios in the overall condition. Although the treatment and control conditions in the
smoking and sun protection behavior pair analyses were not significant, also tfer case
all three conditions in the smoking and diet behavior pair analyses, it is worth thating

all the odds ratios revealed were in the expected and favorable directions, Hilatight

of the paired action odds ratios demonstrated that participants in leges warlier SOC
were more likely to progress to A/M on both behaviors compared to progressing to A/M
only the second behavior at 24-month follow-up regardless of the treatmentaanditi
Additionally, four of the eight results were significant. Thus, the comioimai

significant findings and consistent pattern of results in both expected and favorable
directions of the non significant findings lends support to hypothesis one. More
specifically, analyses clearly show that participants in |2 §.e., C/PR) at baseline

for multiple health behavior risks were more likely to move to A/M on both behaviors at
24-month follow-up than participants who were in the earliest SOC (i.e., PC) for bot
behaviors at baseline.

The second hypothesis was generally supported. The strongest support occurred
in the sun protection and diet behavior pair analyses which revealed significant and
higher co-progression odds ratios in the treatment and overall conditions.icapgcif
findings revealed that participants in the treatment condition were almoshtasrhore
likely to make stage progress on diet given stage progress on sun protection compared to
participants who only made stage progress on diet. In the smoking and diet behavior pa
analyses, participants in the control group were approximately one axtedfriiore
likely to make stage progress on diet given stage progress on smoking whilatthertte

group was not significant; a significant finding in the control condition and not in the
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treatment condition provides partial support to this hypothesis. However, modest support
for hypothesis two was found in the smoking and sun protection behavior pair analyses i
that there were higher odds ratios in the treatment versus control condition for
participants to make stage progress on sun protection given stage progresging.sm
Ultimately, all nine of the co-progression odds ratios demonstrated thatgzartscwere
more likely to make stage progress on both behaviors compared to making stagespr
only on the second behavior from baseline to 24-month follow-up regardless of the
treatment condition. Additionally, four of the nine results were significihus, the
significant findings and general pattern of results in both expected and favorabl
directions of the non-significant findings lends support for hypothesis two. More
specifically, results clearly provide empirical support for the athges of co-
progression and defining treatment outcome as stage progress from kasalirraonth
follow-up, a less stringent criterion than paired action defined in hypothesis

The third hypothesis was supported. The strongest support occurred in the sun
protection and diet behavior pair analyses with significant results totédeand
treatment conditions, indicating increased likelihood of a reduction on sevehtlon
sun protection and diet compared to a reduction on severity on diet alone. Significant
results in the total and control conditions for the smoking and diet behavior pasesnaly
indicated that participants were just under and over one and a half times mgrmlikel
reduce severity on both smoking and diet compared to a reduction of severity on diet
alone. Ultimately, eight of the nine co-progression odds ratios demeuqstinat
participants were more likely to reduce severity on both behaviors compared to reduced

severity only on the second behavior from baseline to 24-month follow-up regardless of
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the treatment condition. Additionally, four of the nine results were significOf note,
the only reduced likelihood of progressing on both behaviors compared to the second
behavior was a slightly reduced likelihood and it was not significant. Thudsresul
provide empirical support for using reduction in severity as an outcomearriteri
treatment, corroborating reduction in severity as one of the four factorfefmotre,

and similar to previous findings with Ml intervention, results also show that reduist
severity can be predictive of behavior change at future follow-up time points.fdreere
in addition to holding treatment outcomes to the most stringent critexia/M)

typically used to establish intervention efficacy and effectivenesg tiata suggest that
reduction in severity may be especially important for multiple health behaviogeha
given the well established difficulty of changing one health risk behaviofMiocAteria,
let alone the difficulty of changing multiple health behavior risks to A/itéica at the
same time.

The fourth hypothesis was generally supported. Although the first set of planned
analyses proved to be too stringent a criteria to complete as planned, $kd revi
decisional balance (DB) criteria provided an empirical basis to evaheate t
interrelationships of the Pros of behavior change and multiple behavior chimagds,
increasing Pros by .4 SD from baseline to 24-month follow-up on either or both
behaviors yielded several significant results across the controméeiatand total
conditions. Specifically, all nine of the co-progression odds ratios iehe predicted
and favorable direction revealing increased likelihood of progressing on bothdrshavi
compared to progressing only on the second behavior regardless of treatment condition

Additionally, five of the nine results were significant. This is imporbetause it clearly
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shows that the Pros of DB, long established as important for single health riglobeha
change, is also important to multiple health behavior change. With five sighidicd

all nine odds ratios all three behavior pairs and treatment conditions, rasis f
suggest that dynamic variables are critical to the process of milgalth behavior
change. However, additional research is necessary in order to clarifipyashe Pros of
behavior change relates to multiple behavior change, and to begin to reveal how
decisional balance (i.e., Pros and Cons) relates to multiple health behavior. change

The fifth hypothesis was generally supported and answered by theesahd
results of hypothesis one through hypothesis four.

The sixth hypothesis was generally supported. For the stage progresaceith r
and gender analyses, eight of the twelve results were not significant. @jrtifieant
findings, there was one for males, one for females, two for Whites, and none for Non-
Whites. Therefore, there was no clear trend in the data. For the reducteeritys
with race and gender analyses, seven out of the twelve analyses wagnificant. Of
the significant findings, there was one for males, two for females, two fae¥\dmd
none for Non-Whites. Again, there was no clear trend in the data. For the Prasceith r
and gender analyses, eight out of the twelve results were not significaritarlgjitnere
was no clear trend in the data. Altogether, twenty three out of the thirty $ysesé.e.,
almost two-thirds) of the results were not significant and of the signifiindings, there
was no clear trend in the data as results varied by race, gender andnireatmdéion.
However, further generalization of these results is limited given thegtaptuc
composition of this dataset as discussed in the limitation section. So, as bigaothe

results did not yield significant differences between race or gentleregard to
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multiple health behavior change whether outcome criteria was defineded aetion or
co-progression from baseline to 24-month follow-up.

Overall, in absolute terms, although there was one more significant fiacliogs
the control conditions compared to the treatment conditions, this research does not
support either condition’s advantage. Taken together, what these results lgo clear
suggest is that there are important advantages to simultaneous interventiortifibe mul
health behavior change whether the intervention is stage-based, comibared-ta
intervention or treatment as usual (TAU) as simultaneous intervention on mulagie he
risk behavior accelerated participants toward healthy criteria @metregardless of
intervention. However, given SOC and DB are central constructs to the TTédmss
the TTM may have a slight advantage in helping to elucidate the science iplenult
health behavior as the model has several dynamic variables which seem telesaaal
the interrelationships and synergy that occurs during multiple health behawvigecha
although additional research is needed before any firm conclusions cambe dra

Results of this research recognize that although demographic variables ar
important factors to baseline SOC for various health risk behaviors, they areataereli
predictors of treatment outcome. However, results do provide additional suppdrethat t
dynamic variables of SOC, problem severity, and the Pros of DB ardegiialalictors
of treatment outcome and that they are important to multiple health behavigechas
such, this research provides additional support to three of the four factors skhecifica
(e.g., baseline SOC, DB, and addiction severity) and lends some support to the fourth
factor (i.e., effort) as measured all participants analyzed in this sbtudyleted

requirements over a two and a half year time period. What is particubaniyetiing
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about these results, however, is that the original four factors findings weatecewden
the fundamental unit of analysis was separate health risk behaviors at outcomseand the
results were revealed when the fundamental unit of analysis was shiftdthtodbgairs

from baseline to 24-month follow-up.
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Limitations

There were several limitations of this research. First, this wa®ad®y data
analysis and, therefore, all analyses were limited to the existingetiatad its
composition. Although the primary aim of the PO1 used for this research project
intervened simultaneously on multiple health behavior risks, making it an idealtdatase
answer the stated hypotheses, analyzing behavior pairs and calculatoggetion and
co-progression odds ratios among treatment, control, and total conditions was not the
primary aim of the original project. Therefore, while analyses comparfedesites
between treatment and control conditions, conclusions cannot be drawn directly
comparing the two groups to one another. That is, all comparisons in this research
describe the likelihood of participants making progress as defined by outatema cr
(i.e., paired action or co-progression) that occurred in each treatment condition and not
compared to each treatment condition.

Second, the predominantly White (n=8,503, 93.7%), female (n=5,938, 65.4%),
middle-aged recruitment solely from a Northeastern state preserqiis ¢ienitations as
well. For example, with race, such a large sample of Whites likely pebsgiaféicient
power to find significant differences in the analyses between Whiteswet criteria
(i.e., progressed on the second behavior given progress on the first behavioredampar
Whites who did not (i.e., who only made progress on the second behavior) versus Non-
Whites which had a very small sample size. So, this may help explain whynthe s
protection and diet and the smoke and diet analyses was significant for Whites, but not
significant for Non-Whites because there would have to be a very laege gfe in

order for the analyses to detect a significant difference in the Non-Vdgindep. Also,
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and consistent with the literature that race affects baseline SOC ftr helabehaviors,
race may also have affected all the analyses involving sun protection. icigciairer
skin Whites, who are at greater risk for unprotected sun exposure than darker skin
Whites, may have a different baseline SOC from one another. SimMNartyyVhites,

who are at lower risk of unprotected sun exposure, may have a different SOClde to t
reduced risk on this behavior. Moreover, with such a small sample sizes for NtsW
this research recoded race as Whites and Non-Whites, an amalgamationooiAlhike
races, ignoring important and possible variability between and withingeaap,
respectively.

Third, the sample size mean age was 43-years-old with a standard devi&tion of
years. Therefore, 68% of the sample ranged from 33 to 53-years-old and 96% of the
sample ranged from 23 to 63-years-old. Given the physical, cognitive, anld socia
differences between middle-aged adults and other age groups, it is Unosletrese
results generalize to other populations and demographics. For example, it is lmelear
the normative stressors associated with middle adulthood (e.g., balancrregge)ar
parenting, family, career, finances, aging parents, etc.), quite tisanctother
developmental stages (e.g., childhood, adolescence, late adulthood, very old age), may
affect the processes of change for multiple health behavior change. ,Thiatnst clear
how reduced harm or the Pros of behavior change may vary by lifespan development.

Fourth, all the participants were recruited from a Northeastern stateuchs
results may not generalize to other regions of the country given possiblaggog
differences with other parts of the country. Another limitation of samplefaiteent is

that the Northeast has considerable seasonal variability and it is ndia@kethis may
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have affected baseline and follow-up SOC for unprotected sun exposure. Spgcifical
the summer has a higher risk of unprotected sun exposure for all races and beth, gend
but more so for Whites than Non-Whites, while the winter has a much lowerrigk fo
races and both genders. This temporal dimension was not accounted for byytbesanal
conducted in this research. Therefore, its effect is unknown.

There were several other limitations to this project as well. The iryaoilit
complete all the planned analyses due to insufficient sample size and strirtgeatfor
the strong and weak principles for the behavior pairs obviated the opportunity to conduct
analyses on decisional balance or the strong and weak principles for behasiaspeas
been established for separate behaviors. Therefore, this project did not duhess t
important gaps in the literature. In addition, because of the cumulative natureeobfsom
the hypotheses, some of the analyses were not able to be performed throughout the
project as observed in the strong and weak principles for race and gendeypathesis
six). Another limitation is that decisional balance measure (i.e., the RitdSans) for
sun exposure was a 20-item Likert-scale. However, decisional balarsredking and
diet were both assessed on a 5-item Likert-scale. Although this waséed for in
calculating the mean and standard deviations for each behavior in each oftthertrea
conditions, it is not clear how a 20-item Likert-scale for sun exposure and tem 5-it

Likert scales for smoking and diet may have affected participants’ responses
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Summary

Results provide empirical support for the advantages of simultaneous intervention
for multiple health behavior change as paired action, co-progression, antioreduc
severity was observed across the control, treatment and total conditios. Wit
approximately an equal amount of significant findings across the control ahtdere
conditions for paired action, co-progression, and reduction on severity, results do not
support either condition’s advantage. However, taken together, results do provide
empirical support for the advantages and synergistic effect when integp\anmultiple
health behavior risks simultaneously, in addition to demonstrating the importance and
value of the most stringent (i.e., A/M) as well as less stringent (i.e., stogeess,
reduction of severity) outcome criteria when elucidating the scidrimehavior change.

Results further suggest that simultaneous intervention targeting multipile heal
behavior risks for three very different behaviors increases the likelihoopataipants
will accelerate stage progress toward healthier behavioral léssiyicluding smoking
cessation, healthy diet, and reduced risk for unprotected sun exposure. Resuts of thi
research do not suggest that simultaneous intervention on multiple health babksior r
is too taxing, stressful, or difficult which would have been revealed with pairech acti
co-progression odds ratios lower than 1.0 in any of the behavior pair analyseaagross
of the treatment conditions. In fact, only one out of the 71 odds ratios revealed a lowe
likelihood of progressing toward favorable and healthier outcome criteria whethe
most or less stringent outcome criteria analyses. Specifically, thexadgte®n was an
odds ratio of .94 for the smoking and diet behavior pair analyses in the treatment

condition for reduction in severity; however, this odds ratio was not significant.lyf-inal
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results do provide empirical support for shifting the fundamental unit of anétysis
separate behaviors at outcome to behavior pairs at outcome.

Recommendations for future research include efficacy trials to systaltya
evaluate the difference between treatment-enhanced and naturallyrarpaired action
and co-progression. Research could also broaden the behavior pairs of amalysis t
investigate many other problem areas which bear directly on niyrtplality of life and
health care costs. Although numerous examples abound, one specific example would be
to further understand the intricacies and interrelationships between medicisraree,
diet, exercise, and substance abuse (e.g., smoking, alcohol) with diabaths. S
advancements could provide invaluable information to help advance, inform, and guide
integrated treatment as well as prevention research. Of courss,jtigsa few of the
behavior pair analyses that could help provide valuable contributions to the management,
treatment, and prevention of many other chronic medical conditions such as
cardiovascular disease and some cancers. With countless other exampéscriti
issues of quality of life, disease management and prevention, healthcarenzbptshlac
policy, continued research on multiple health behavior change is of paramount
importance. Such efforts will not only help elucidate the science of behaviaye;tart
will also help guide the future of research and practice toward an integnadiel of

multiple health behavior change.
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APPENDIX

Appendix 1

1) The original hypothesis, “participants who decrease their severityéfyred

amount on one behavior (i.e., cutting back by a certain percentage of ciganettag)pe

will also reduce their severity on other behaviors, with more co-progressiervetdsn

the treatment group than the control group” was slightly modified given ddtdi@ana
problems. Similar to previous analyses, the independent and dependent variebles we
analyzed by the same three behavior pairs: sun protection and diet, smoking and diet, and
smoking and sun protection. Specifically, the independent variable was the patfcipa
number of cigarettes smoked, diet total score, and sun protection total scosdia¢ bas

and the dependent variable was whether the participant reduced their smoking habit by
50% from baseline to 24-month follow-up, either yes or no, and whether they progressed
to A/M on diet, either yes or no, and whether they progressed to A/M on sun protection,
either yes or no, at 24-month follow-up. Given so few participants (i.e., sometirogs ze
met this criteria, analyses could not be completed as planned. Thereforgptiisehis

was slightly revised and described and presented in hypothesis 3.
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