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ABSTRACT OF THE DISSERTATION

Increasing Conscientiousness to Improve Health Heha
Findings From a Self-Regulation Intervention

by
Serenity Sarah Della Porta
Doctor of Philosophy, Graduate Program in Psychplog

University of California, Riverside, March 2013
Dr. Howard Friedman, Chairperson

Primary disease prevention requires complex héatiéinventions that influence multiple
behaviors simultaneously. Research finds conscesiiess consistently associated with
better health behaviors, improved health, and leigéFriedman & Martin, 2011). A 6-
week experimental longitudinal study tested whethgelf-regulation training

intervention would boost conscientiousness. Chaimgbeoad trait conscientiousness and
five underlying facets (perseverance, self-contvaderliness, self-efficacy, and
responsibility) were examined. As predicted, teatment group showed a trend for
increasing perseverance compared to the contrapgtbough no differences were found
in the other facets nor broad trait conscientiossn€hanges in health behavior revealed
that treatment participants also improved in skgeglity relative to control participants.
Self-regulation training should be further exploesda viable means for increasing
perseverance and improving physical health. Otrethads for increasing
conscientiousness should also be considered asa preans for enhancing health

interventions.
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Chapter 1: Introduction

Preventive medicine calls for interventions thalrads the most prominent health
concerns of today. This requires an understandimgamy complex causal pathways,
involving traits, socialization, health behavigosychophysiological reactions, and social
influence. The complexity itself has hindered raipigprovements. It is the thesis of the
present study that in order to make progress witienconstraints of this complexity,
behavioral interventions should focus on factoet ttan capture simultaneously a range
of important individual differences and that togathave been shown to predict
important health outcomes.

The two current leading causes of death in theddrtates are cardiovascular
disease and cancer; together they account for tharehalf of all deaths across all ethnic
groups and levels of socioeconomic status (KochaxekMurphy, Minino, & Kung,
2011). Both cardiovascular disease and cancer e linked substantially to
unhealthy behaviors, including poor diet and latkxercise (e.g., Ross, 2010). As a
comparison, the leading causes of death in 1920ded pneumonia, influenza, and
tuberculosis (Murphy, 2000). Improvements in hygievaccination, and medical
treatment largely eradicated the threat of mostabie-based diseases, which now
account for less than 3% of all deaths in the Wh&&ates. Addressing the most
prominent health concerns of today is remarkabipmex. Although certain viruses
remain as significant threats, the largest cha#tdmgfar involves identifying and trying
to change complicated health behaviors that canteilo the most costly and threatening

health problems. For example, obesity and inagtivivhich have multiple causes—are



major and growing threats, linked to cardiovascdiaease as well as multiple cancers
(Guh et al., 2009).

Advances in epidemiology and health psychologyeaiabling the field of
medicine to broaden its focus from tertiary prei@mtwhich aims to stem disease
processes that are already present, to primaryeptew, which aims to prevent diseases
from developing in the first place. Preventive nogt incorporates knowledge of
environmental influences on health, physiologidakdse processes, and genetic
predispositions, as well as psychosocial factaas dnive individual differences in
disease vulnerability and disease progression.gisiifespan perspective, preventive
medicine aims to change individuals’ trajectoriesyf ones that increase risk of disease
to those leading to health and longevity.

Health psychology is a field that has much to offieventive medicine. Health
psychologists have recently identified an impor{aersonality factor that appears
amenable to change and that is associated with maalyh outcomes and behaviors:
conscientiousneg&riedman, 2007; Martin, Friedman, & Schwartz, 200
Conscientiousness and Health

Conscientiousness is a personality trait that ¢apta variety of facets that
together characterize a tendency to be highly pripeey organized, responsible, and self-
controlled. Conscientiousness has been found &sbeciated with various positive
health outcomes and longevity across a varietyaofdes (Kern & Friedman, 2008;
Roberts, Kuncel, Shiner, Caspi, & Goldberg, 20@CHnscientiousness is also associated

with protective health behaviors, such as eatingpee nutritious diet and engaging in



regular exercise (Bogg & Roberts, 2004). A hightynscientious individual is planful,
organized, motivated, detail-oriented, careful spgtent, and reliable. Thus,
conscientiousness is made up of several comporatiteugh no consensus exists
regarding the exact underlying facets (Roberts,gB¥dgalton, Chernyshenko, & Stark,
2004; Roberts, Chernyshenko, Stark, & Goldberg5200is easy to understand why a
highly conscientious individual would excel at wpbkit why is a conscientious
individual more likely to be healthier and live tpgr?

Several potential pathways link personality tolthegcriedman, 2007; Kern &
Friedman, 2011). Personality predisposes peogdbehave in certain ways, affecting
health habits and other behaviors that have diedtindirect health consequences.
Personality also drives the selection of situatigaéentially leading the individual into
healthy or unhealthy environments. The relation$igfwveen personality and health
might also be a spurious one, such as if persgnaldriven by underlying genetic
factors that also code for health outcomes likaerdbility to particular diseases.
Alternatively, disease processes might producegdmm personality, creating an
association between the two with the causal aremensed. Of all these pathways,
healthy habits or behaviors and situation seledi@ithe most promising avenues for
intervention and prevention efforts.

As conscientious individuals are more likely to &ed in health protective ways
and select healthy environments, | suggest hetertbi@asing individuals’
conscientiousness can potentially lead to improvesi@ subsequent behavior,

environments, and lifestyles. Researchers aréopgnning to consider



conscientiousness interventions as a means ofakogedisease prevalence and
increasing longevity, though such endeavors hagteat deal of promise (Hill &

Roberts, 2011; Martin, Friedman, & Schwartz, 2000 the extent that links between
conscientiousness and health are indeed primanirgm by behavioral factors,
interventions aimed at improving levels of constmrsness will translate into the
improvement of various health habits, with subsetuaproved health outcomes. This is
in contrast to traditional health promotion effortdich tend to focus in a narrow, step-
by-step attention to each health behavior (suchezsing a seatbelt, losing weight,
eating more vegetables, etc.). Importantly, sutdruentions can also impact the
situations that people select, empowering indivislta select healthier environments that
align with altered health habits. Successful cargmusness interventions might likely
lead to a variety of improvements across multigéedomains, such as career and
relationships.

Interventions that are able to produce change acfasous domains of health
behavior simultaneously are increasingly valuetbday’s complex world. A meeting
held to discuss “the science of behavior changetie National Institutes of Health
introduced the idea of “behavior bundles” (Li, 209 his concept grows out of the
finding that risky health behaviors often co-ocaithin individuals, in “bundles.” The
existence of these behavior bundles highlightsygeessity for prevention measures that
can address multiple health behaviors, or the whelavior bundle, simultaneously.

Evidence is mounting for the use of psychologin&riventions as an effective

way to produce change in person-level variablesateasomewhat stable. For example,



although both happiness and resilience are endurdigdual traits, there is evidence
that both can be changed through interventionstipelstudies have demonstrated that
positive interventions, such as having individysgsform acts of kindness, produce
lasting changes in happiness (Sin & Lyubomirskyg®0The United States Army is
currently undertaking a large-scale resiliencentraj program aimed at creating lasting
boosts in resilience for all enlisted soldiers a<2011). These efforts are grounded in
years of research supporting the importance oliease and the utility of positive
interventions as a way of promoting well-being guodlity of life (Cornum, Matthews, &
Seligman, 2011). The efficacy of conscientiousnet&sventions as a way of promoting
well-being and physical health has yet to be dertnatesl through empirical studies,
although such interventions might be both feasabie effective. The present study
begins such efforts.
Focusing on the Facets of Conscientiousness. The Role of Self-Control and
Per severance

The overall domain of conscientiousness encompasegéde range of signature
patterns of thoughts and behaviors and has shaymead deal of predictive value.
However, one or two of the underlying facets ofsmentiousness may drive many of the
relations observed. Moreover, evidence suggestyvé#nmus facets of conscientiousness
differentially predict outcomes, such as level @fnenitment in a decision-making task
and level of adaptability to changing task contégtg., LePine, Colquitt, & Erez, 2000;
Moon, 2001). Perhaps particular facets of consimashess differentially predict health

behaviors. Determining whether there is a pattédifterential effects has major



implications for a conscientiousness interventimneal at impacting health behaviors.
Certain facets of conscientiousness hold more gtigdivalue when examined alone than
when used as part of a composite measure of cartigzisness (Ashton, 1998). It may be
more precise to think of certain facets of consmersness as the primary contributors to
particular outcomes, including health. To maxintize effectiveness of this intervention,
all of the potential facets underlying consciensiogss are considered in order to
determine which are the best candidates for intengg in terms of both the ability to
change and demonstrated effects on health-relexaocdmes. Future intervention efforts
can then be tailored to the most health-relevasgtfabased on theory and evidence. The
next step would be to examine health behaviorscesteal with conscientiousness, as
markers of improvement to health habits. Eventyatierventions can also be tailored to
unique personality profiles and their life-courssgectories in order to increase the
likelihood of effectiveness.

An attempt was recently made to consolidate ttesipte facets of
conscientiousness into a hierarchy (Roberts, Clstienko, Stark, & Goldberg, 2005). In
total, this hierarchy contains six lowest-orderefisoof conscientiousness, as derived from
seven major personality scales. The facets idedtiftere industriousness, order, self-
control, traditionalism, responsibility, and virtugnother study using a lexical approach
found the eight facets of reliability, orderlinesapulse control, decisiveness,
punctuality, formalness, conventionality, and indosisness (Roberts et al., 2004). In
2002, Peabody and De Raad identified four facet®nécientiousness using a lexical

approach with the American English language anticaed across six additional



languages (Triestean, Hungarian, Romanian, Dutalisi and Czech). They labeled
these four facets impulse control, responsiblerss®rliness, and work. Across these
studies, the facet of self-control (sometimes letd@mnpulse control) repeatedly emerges.

Self-control. Multiple studies have demonstrated the importarficelf-control as
a key facet of conscientiousness. Simply put, agewith good self-control is low on
impulsivity. Roberts et al. (2004) found that peopigh on impulse control are described
using words like careful, cautious, systematictipalar, and consistent. Self-controlled
people are not described as rash, reckless, impulsr erratic. (All these descriptors
were found to have negative correlations with gt of impulse control). In short, a
person with self-control has the ability to resiraer immediate impulses and takes the
time to think through decisions before choosingdt Self-control thus requires holding
back one’s impulses, which allows the individualigh the costs and benefits of a
particular course of action.

The domain of self-control has been defined andsmesd in numerous ways,
including self-regulation, delay of gratificatioego control, and self-discipline. Although
definitions and measures of self-control show logfeneity, a recent meta-analysis
demonstrated moderate convergent validity amongurea (Duckworth & Kern, 2011).
The commonality found among the measures of seifrobwas a theme of volitional
regulation of the self in order to align with pamabgoals and values as well as social
standards and expectations. The ability to exesa#fecontrol allows the individual to
pursue goals more effectively, because such amithdil is able to control impulses that

may deter her from her goal.



Many, if not all, higher-order goals (e.g., complatdegree in higher education,
obtain a respectable career, successfully raisgpyhfamily, maintain good health)
require many choices to be made every day thats#ate self-control. As a case in
point, consider a 35 year-old single mother whotwam stay healthy and live a long life
in order to watch her children grow up. Howeveg ks been a smoker for 15 years, and
knows that this behavior jeopardizes her healtlortier to promote her long-term health,
she must deny her strong impulses to engage inskgebehavior of smoking. There is
certainly a great deal more to quitting smokingithize ability to exercise self-control.
However, the inability to control one’s impulsesidse one of the biggest barriers to
health behavior change (King, Fleming, Monahan,&&alano, 2011). An intervention
that empowers the individual to have better setfticd might also increase the chances
that she is able to apply (in her everyday lifey knowledge she obtains via traditional
health behavior interventions.

Theroleof perseverance and the facet of grit. Perseverance is an important
component of success across many life domainsabitiéy to stick with a goal in spite
of obstacles or stagnation is an important indigldiifference highly relevant to health,
and will likely be shown over time to predict a iy of important outcomes. The facet
of grit is defined as passion and perseveranclfg-term goals (Duckworth, Peterson,
Matthews, & Kelly, 2007). This facet was recenthpposed as a component of
conscientiousness and has already been showndizfomeeaningful outcomes. Grit is
highly associated with self-control, and overlapsiswhat with the achievement-related

facets of conscientiousness, but is unique in caq@uhe aspects of persistence and



stamina for goals across time (perseverance).h@sitoeen found to predict GPA,
retention in the United States Military Academy\ést Point, and attendance at the final
round among Scripps Spelling Bee competitors (Duckw& Quinn, 2009). This facet is
closely examined in the current study to determwhether it changes in response to this
self-regulation intervention.

As indicated above, conscientiousness has beemstwole associated with
numerous important health behaviors including gamoking, and exercise (e.g.,
Goldberg & Strycker, 2002; McEchan, Sutton, & My&t810; Rhodes & Smith, 2006;
Spielberger, Reheiser, Foreyt, Poston, & Voldir@)4). Health behaviors shown to be
resistant to change using traditional informati@sdxd and/or behavioral interventions
should be prime targets for conjunctive consciersiness interventions. The main
hypothesis of this study is that increasing comgmesness (in particular, self-control
and perseverance) will enable individuals to ptd action what they learn via more
traditional methods.

The Example of Obesity

An intervention focused on increasing self-con&notl perseverance has the
potential to impact multiple important health beloasy across a variety of situations,
making these interventions a potentially cost-affecoption for addressing the most
persistent and complex health problems seen t&lagsity, for example, is a national
health concern predictive of multiple health proideincluding the top two causes of
death, cancer and cardiovascular disease (Guh 08B). The obesity epidemic is

widespread. Almost one-third of all adults withiretUnited States can be classified as



obese, a number that has doubled over the pastéd8 (Wang, Beydoun, Liang,
Caballero, & Kumanyika, 2007). Obesity is a comgkenomenon with many causes,
but behavioral patterns of eating and physicavagtare primary contributors to the
epidemic (Van Wallegen, Steeves, & Raynor, 2011y itervention that effectively
improves both eating and physical activity mighpamnt rates of obesity and
subsequently improve many health outcomes.

Weight management programs designed to addreggdbkem of obesity are
ubiquitous. The most common approach is termed awdltherapy, because it
incorporates dietary therapy, physical activityd &ehavioral therapy (Van Wallegen,
Steeves, & Raynor, 2011). Such programs oftertdaileate lasting change (Foreyt &
Goodrick, 1994). Perhaps the absence of lastinggshes due in part to the lack of
incorporating an understanding of personality ddfees that drive risk for overeating
and/or a sedentary lifestyle. | suggest that arwention addressing lack of exercise and
poor diet will be more effective when a lack offsgintrol and perseverance is identified
as one root cause of these behaviors.

Conscientiousness and eating behavior. People vary greatly in their eating
styles. A multitude of potential motivations aneswnderlie differences in eating style.
For example, overweight individuals are more liklyeport eating for emotional
reasons (Braet et al., 2008). Impulsivity, or thekl of self-control, is related to bulimia
(Fischer, Smith, & Cyders, 2008), and this relatb@tween symptoms of bulimia and
impulsivity appears to be driven by a tendencyedbdve rashly when distressed.

Similarly, people who are dieting and who are lovconscientiousness also report eating

10



more snacks between meals when they are distré@%€dnnor & O’Connor, 2004). All
of the participants in this study reported induggin more between-meal snacking when
distressed, but this effect was particularly proread among those low in
conscientiousness. Studies to date suggest antampanteraction between the
experience of stress and conscientiousness ingbiregieating behavior.

Conscientious individuals are also more likely igpthy restrained eating,
meaning that they control their caloric intake mder to maintain a particular (hopefully
healthy) weight (Heaven, Mulligan, Merrilees, Wop8id-airooz, 2001). People who are
highly conscientious eat diets lower in fat contgwldberg & Strycker, 2002). It is
important to note that restrained eating, alscedadlieting by many people, has been
associated with some negative outcomes like lowse#feefficacy and greater
depression. However, this may be due to the fattrdstrained eating often feels forced
and motivated by external rewards. An ability tstrain food intake is a requirement for
maintaining a healthy weight, at least until petgpthets are so ingrained that they no
longer have the impulse to over-indulge or eat lyo@esigning interventions that allow
individuals to restrain their eating and contra@ithmpulses in a way that does not feel
forced or externally motivated is an important aweof research.

The long-term goal of all weight management prograhmould be to reach a point
where individuals simply eat well because it is rtbeir natural habitual pattern driven
by intrinsic motivation, and no longer think inres of restrained eating (or dieting),
which is extrinsically motivated (Teixeira, Patrigk Mata, 2011). One possible method

for achieving this internalized change is to otieself-control component as part of the
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weight management intervention. This can help pedplelop a pattern of self-control
that actually becomes part of their personalityt pawho they areExercising self-
control will feel natural, not forced, improvingelperson’s ability to govern impulses to
eat poorly or over-indulge and not experience negatftereffects. Coupled with boosts
in perseverance, this can lead to lifestyle chahgproving self-control and
perseverance through the use of interventions megte lasting changes in these
dimensions of personality, and may subsequently teahange across a variety of other
health behaviors that require people to exerciseceatrol and maintain perseverance.
The Positive Personality | mprovement Study

More often than not, behavior change interventimgpams target one or two
specific health behaviors, such as eating or exereand they do this with one or two
intervention techniques. This approach is too matmcapture the complexity of chronic
health behavior problems. My dissertation studyativated by the idea that it will be
much more effective to target the highly relevamediopsychosocial variable of
conscientiousness, which is strongly associateld many health behaviors of interest.
Several intervention techniques already existphatide an excellent basis for a
combined intervention to produce increases in tregall trait of conscientiousness,
which will, | predict, also improve associated lieddehavior bundles. My study thus will
expand on the current literature by examining wéethe combination of various
established intervention techniques, when offengdmdem, can lead to boosts in
conscientiousness, particularly in the facets f@mtrol and perseverance, and

subsequent improvements in multiple health behaviddditionally, | examine a total of
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five facets of conscientiousness (self-controlspeerance, responsibility, orderliness,
and self-efficacy), and have the ability to testgble differential patterns among these
various underlying facets.

| conducted a randomized controlled interventicat Hdapted several self-
regulation training programs (Danish, 1997; DuckWwpGrant, Loew, Oettingen, &
Gollwitzer, 2010) to increase conscientiousnesg. MhAin outcomes of interest are the
facets of self-control, perseverance, the broatldf@onscientiousness, and health
behaviors. This program, titled the Positive Peaipnimprovement Study, is a 6-week
intervention that teaches individuals a varietysmhniques and information regarding
goal-pursuit. Similar programs have been associatgdimprovements in problem-
solving ability, social support, and physical fissg Goudas, Dermitzaki, Leondari, &
Danish, 2006; O’'Hearn & Gatz, 2002).

The Positive Personality Improvement Study is priedi to produce gains in the
overall trait of conscientiousness, the facetsetffcontrol and perseverance, and
improvements in health behaviors. Specificallyrddgict that individuals who complete
the Positive Personality Improvement Study will:

e increase in conscientiousness (Hypothesis 1),

e increase in self-control (Hypothesis 2),

e and increase in perseverance (Hypothesis 3) aateagrrate than the
waitlist control group.

Additionally, individuals (in the training conditi) who complete the Positive

Personality Improvement Study are predicted to:
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report more nutritious eating behavior (Hypothégis

report higher levels of physical activity (Hypoti®es),

report improved sleep patterns (Hypothesis 6),

and be less likely to report problems with drink{irtypothesis 7) across

the course of the study as compared to the wagthistrol group.
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Chapter 2: Method

Participants

First-year students at the University of CaliforriRaverside were recruited for
participation in this study. Freshman year is a #feyelopmental transition point, when
many adult health behavior patterns begin to dglidi total of 68 participants were
eligible for the study and provided at least padata (19 males, 45 females, 4 choosing
not to report sex). Due to the longitudinal natofr¢éhe study, as well as the extensive
data collection, complete data were obtained fopddicipants (15 males, 28 females, 1
choosing not to report sex). See the Results seatider “Baseline Differences” for a
comparison of those who provided complete dataugettsose with partial data.

The demographic breakdown for the total sample4@8s Asian, 35% Latino(a),
10% African American, 7% Caucasian, and 5% repgrainother ethnicity. The sample
met the characteristics typical for a first-yealtege student population. Ages ranged
from 18-19, with 80% of the sample being 18 yedds Seventy-five percent of the
sample lived in on-campus housing (i.e., dormi®)i@€8% lived with family at home,
and 7% lived off-campus with roommates. Participamére pre-screened for marked
signs of depression, anxiety, and serious heatthlpms so that students who scored
unusually high on either the depression or anxsetgenings might be referred to the
campus counseling and/or health center(s). Seevideloa detailed description of the
screening procedure.

As a graduate student intern at the campus welkezger (The Well), | aligned

the Positive Personality Improvement Study with\Wi@ning on Wellness (WOW)
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program. The WOW program was recently launched,sadeward program for
attending wellness events. Select wellness eventaimpus are worth points
(approximately one point per hour) and studentsezan wellness-related prizes (e.g., a
food journal, a free outdoor excursion). Particiigan both the treatment and waitlist
control groups received 7 WOW points for participgtin the study. These 7 points
could be redeemed for a food journal, or pooledarava larger prize (e.g., a fitness towel
or free outdoor excursion).

Recruitment. The majority of participants were recruited usihg psychology
subject pool. Those who joined through the sulpjead also received 2 research units for
completing the study (in addition to the 7 WOW ps)nStudentsvere also recruited in-
person at various campus locations (such as thestecommons, the Bell Tower, and
the dormitories). The PI (Serenity Della Porta) and or more research assistant(s) set
up a table and/or sign(s) identifying themselvepas of The Well and the WOW
program along with signs about the interventiorgpam being offered to first-year
students. Students who were interested and whaagiped the Pl and/or a research
assistant were told about the WOW program andpttujgect. Interested students were
asked to provide their name and e-mail addres<ifgaly, first-year students were
told:

"You are invited to participate in a positive perality improvement program at
The Well. This program involves a series of onkaeveys and 6 consecutive weeks of 1-
hour training workshops where you will learn a egyiof skills related to goal-

achievement and foster your personal strengthslfodive you a more effective
personality.”
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Screening. This screening was a means of identifying individweho are too ill,
or who have high levels of anxiety or depressiarciSndividuals are not fit to complete
a rigorous study of this nature, and are bettemgfiroving their health behaviors
through services offered by the student wellnesspes.

Physical health was measured using questionnamgsitieveloped by researchers
at the World Health Organization and adopted fropnewvious study (Kern, 2010; also
see below “Measures”). First, participants weresdgdkow they rate their health
compared to others of the same age and sexvemynpoorto very good Students
reporting their health agery poorwere considered ineligible. Next, students wekeds
whether they have ever been diagnosed with ang ditted conditions. Students who
reported having any of the following conditions eeonsidered ineligible: heart attack,
heart disease, stroke, thyroid disease, chronguiatsyndrome, or cancer.

The State-Trait Anxiety Inventory (Spielberger, &wh, & Lushene, 1969) was
used to measure anxiety. The short version ofsita¢e was used, which contains 6 items
describing symptoms of anxiety and participants hetw much they are feeling that
symptom fromnot at allto very much soScores range from 0-18. Students who scored
15 or above were considered ineligible for the gtud

Depression was measured using the Center for Epadtegical Studies
Depression Scale (Radloff, 197This scale contains 20 items describing a vaonéty
depression symptoms, each of which participantsrtépw often they have felt this way
during the past week. Scores range from 0-60. $tadeith a score of 44 or higher were

considered ineligible for the study.
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After potential participants passed the initial gegsion, anxiety, and health
screenings, they identified which of the availabtekshop days and time slots they
could attend according to their schedule. If prafipe participants were unable to attend
any of the available workshop time slots, they wamesidered ineligible for the study
altogether. No participants were identified asigible due to depression, anxiety, or
health. A total of 6 prospective participants weetermined to be ineligible due to not
being available to attend any of the workshop tahats.

Design

Eligible participants were randomly assigned tbeaithe treatment group or a
waitlist control group. Participants randomly as&d to the treatment group £ 38, of
whom 25 provided complete data) were then rand@s$ygned to pairs within their
selected time slot. Participants in the treatmeotig were asked to come in once a week
for a 50-minute workshop with their partner, focdhsecutive weeks.

Each workshop was aimed at teaching valuable kitesghat improve the
individual’'s ability to effectively pursue and attagoals. Each workshop was offered at 4
different times per week. As mentioned above, p@ints selected one of these time
slots based upon their own schedule and identificaif the one that works for them.
They attended the same time slot across all 6 wésah workshop was presented to 3-8
partner pairs simultaneously. The waitlist contpaup 6 = 30, of whom 19 provided
complete data) attended the first workshop only@ndpleted all of the same measures

as the treatment group. The control group was@feoed a condensed version of the
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training (3 50-minute workshops, over 3 consecutveeks) following the conclusion of
the original intervention.

The 6-week intervention is a modified version o t0-week self-regulation
program “Going for the Goal” (GOAL,; Danish, 199The treatment intervention was a
modified version of a commonly used self-regulawogram typically carried out with
adolescent populations. This intervention was paltly designed to increase a range of
life skills (related to goal pursuit), and was a@ajfor use in the present study to
improve young adults’ levels of self-regulationarder to increase conscientiousness.
Each week involves completing a series of meagultessengaging in a 50-minute
workshop with a partner. In addition to the GOAlogram, the strategies of mental
contrasting and implementation intentions were lipocated into the workshops. There is
evidence that mental contrasting and implementatitantions can improve self-
regulation (Duckworth, Grant, Loew, Oettingen, &ll&dtzer, 2010).

As noted, there are two broad outcomes of inteFasit, changes in levels of
conscientiousness were examined. In addition t@teeall trait of conscientiousness, |
examined changes in the facets of perseverandéesasttol, self-efficacy, responsibility,
and orderliness. Second, | examined changes ithheathaviors. For health behaviors,
the primary emphasis was on changes in eatingrpattevels of exercise, sleep, and
drinking alcohol.

Procedures
Each week for 6 weeks participant pairs assigneédedreatment intervention

group attended a 50-minute seminar. Each seminaawaed at teaching valuable life
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skills that improve the individual’s ability to efftively pursue and attain goals.
Participants completed the intervention in pair$ gloup sessions each week followed
the same script and protocol.

Week 1: Thevalue of goal setting. The first workshop was a combination of
“Dare to Dream” and “Goal Setting” from the GOALogram (Danish, 1997). First, the
program and its leaders were introduced. The progrvas led by the primary study
investigator (Serenity Della Porta), and was aasdibly one or two undergraduate
research assistants. Participants were also intembio their program partner, and were
asked to introduce themselves to one another bylatimg an ice-breaker activity.

Next, a brief presentation was made to participaot®ring the value of goal
setting and how to set appropriate goals. Appréepgaals are attainable but challenging,
are stated positively (“I will do this” versus “lom’t do that”), are specific (“I will
exercise three times a week” versus “I will exezaisore”), must be important to the goal
setter, and must be under the goal setter’s corthadls that fit these criteria have been
shown to predict increased well-being (e.g., Shel@®02; Sheldon & Elliot, 1999). The
presentation combined personal anecdotes and @sdisa of evidence-based research.
Participants were then prompted to engage in aislsson about the importance of setting
goals for the future within their partner pairs. geat of this discussion, participants were
asked to identify goal blockers in their lives. Gblackers are people in participants’
lives who impede them from pursuing a positive tigaluture.

For this intervention, participants set two heagjtials. To aid in their goal setting,

participants were taught the biopsychosocial mofibkalth (Friedman, 2002).
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Participants were then asked to write about thesth goals for the future, keeping in
mind this broader definition of health. To makestekercise more concrete, participants
were asked to write a brief story about their “dndzealth future” 5 years, 10 years, and
15 years from now. Finally, participants were astedpend the next week thinking
about what they have learned and deciding on thésdbey would like to set (they set
actual goals during the session for week 2). Rpdits were also given a journal and
were prompted to start monitoring any health bebraoi interest to them (see Heimstra,
2002, for a discussion of the benefits of jourr@limhese journals were not collected.

Week 2: Setting reachable health goals. Week two of the intervention was
based upon “Making Your Goal Reachable” from theA&R@rogram (Danish, 1997).
First, participants were asked to set one shom-tezalth goal. Short-term goals were
defined as being possible to achieve in the nex¢&ks. Additionally, participants set
one long-term health goal. Long-term health goasewlefined as taking at least 2
months to achieve. After setting their goals, pgrtints discussed the goals in their
partner pairs. They gave each other feedback ofolosving goal criteria: stated
positively, specific, important to the goal settander the goal setter’s control, focused
on lifestyle rather than outcomes, challengingagttinable, and fitting to the goal setter.
After discussing with their partner and receiviegdback, participants had a chance to
refine their goals before setting final goals foe tntervention.

After the final goals were set, participants maghblic verbal commitment to
their goals in front of all other participants atieng their time slot. People who make

public commitments to their goals are more likesticceed in achieving those goals
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(e.g., Norcross, Mrykalo, & Blagys, 2002). Partanps were encouraged to place
reminders of these goals throughout their livingcgy such as placing sticky-notes on
their bathroom mirror, computer, or television. tRgvants were provided with free
sticky notes.

Next, participants were taught how to engage intale@ontrasting and
implementation intentions (Duckworth, Grant, Loéettingen, & Gollwitzer, 2010).
Mental contrasting involves imagining a desiredifatstate in conjunction with the
obstacles present in reality that hinder the atteimt of that state. For example, if a
student wants to improve eating habits, she widgme what a typical day would be like
when she has achieved her goal and is eating 8t&l .would imagine this in as much
detail as possible. She would also think of a aurday’s actual food intake. She would
next be prompted to identify what exists in herent day-to-day experiences that might
be preventing her from eating well, what it is th@nds between her current diet and the
desired goal state of eating well. Implementatidentions involve creating an action
plan for what the individual will do when goal-regt opportunity arises (Gollwitzer,
1999). Both strategies have been shown to enhammcessful goal pursuit (Duckworth et
al., 2010). After practicing in the workshop, peifiants were encouraged to practice
these strategies on their own at home.

After learning mental contrasting and implementafittentions, participants
came up with a plan for reinforcing their targeh&eors. Along with their partner, they
detailed the rewards they would give themselveswmthey make progress toward their

goals. Participants were also asked to continuengding across the next 4 weeks,
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specifically about goal-related behaviors. Partiaiis were instructed to make any
changes they see fit in order to pursue their g@athout specific advice given
regarding their goals in particular).

Week 3: Creating a plan. The third workshop was adapted from “Making a Goal
Ladder” in the GOAL program (Danish, 1997). Stagtthis week, every workshop
session began with the partner pairs providing e#lcér a brief update regarding their
progress toward their goals, and ended with a réemito keep journaling. Following the
updates, a brief presentation highlighted thetytdf setting sub-goals in order to move
toward a larger goal. In order to conceptualizestieps necessary to achieve their
particular goals, participants were asked to cotedl®o “goal ladders.” On the goal
ladder, the top rung is the set goal and the uyisigrkungs are all the steps needed to
successfully achieve that goal. Participants sgetalates by which they wanted to
achieve each rung on the ladder (each step towandgoal). Participant pairs discussed
and evaluated the steps needed to achieve thdg gio@d the deadlines they set for
themselves. Lastly, participants signed a contractmitting to make progress toward
their goals. These contracts were copied for thggaant, and the researcher retained
originals until the end of the study.

Week 4: Identifying and over coming obstacles and setbacksto goal
achievement. The fourth workshop is adapted from “RoadblockRé&aching Goals,”
“Overcoming Roadblocks,” and “Rebounds and Rewaid$fie GOAL program
(Danish, 1997). Using a brief presentation, pgytiais were taught how various

obstacles (e.g., the availability of junk food) @t in the way of achieving their health
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goals. Participants then reviewed and engaged aganental contrasting and
implementation intentions. This involved comingwiph methods for bypassing
potential obstacles and creating specific plansiav they would respond in difficult
situations. Participants also spent time discusiage strategies with their partner.

Next, participants were specifically asked to descwhether they had
encountered any setbacks. After this discussiaticpEants responded to a simulated
letter (which they believed was actually writtendfellow student) about a goal-striving
individual who had experienced setbacks and stagnakhey then wrote a response
letter, identifying strategies for how this indiu@a might be able to navigate these
setbacks. This activity was used to stimulate égnpadiscussion regarding persisting in
the face of setbacks and knowing when to disenffage an unachievable goal. The
letters were then collected and retained as qtiabtdata.

Week 5: Garnering social support. The fifth workshop was adapted from
“Seeking Support from Others” in the GOAL prograbafish, 1997). Participants were
taught about the usefulness of social support,ipety about instrumental/tangible,
informational, and emotional social support (Jacob4986). Next, participants were
asked to reflect upon and discuss within theirrgarpairs how social support plays a
role in health. Participants were also asked tecebn and discuss how social support
plays a role in goal setting and goal striving. Nearticipants were asked to identify
their “dream team”: 10 individuals (e.g., family mkers, close friends, role models)
who can help them achieve their goals. Finallytip@ants drafted text messages or e-

mails within their pairs asking for assistance aeimg their goals. They were encouraged
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to send these e-mails or text messages sometithe following week, though no
confirmation was requested.

Week 6: Identifying strengths and going for the goal. The sixth and final
workshop was adapted from the last 2 weeks’ sesdigithe same names in the GOAL
program (Danish, 1997). Using an adapted versidheWalues in Action Inventory of
Strength(Peterson & Seligman, 2004), participants iderdifteeir personal strengths. In
pairs, participants then discussed how these strisrmgntribute to goal attainment and
how they can improve on and use these personalgshre After discussing, participants
were asked to identify and write down specific weysy can make progress improving
their personal strengths, being prompted to alpbyaphat they have learned over the
past 6 weeks.

Measures

Conscientiousness. Seven self-report measures of conscientiousnedsgding
subscales encompassing a variety of facets, wexk @dl of these measures were
administered to the participants at baseline (wWkekior to the first workshop) and the
final assessment (week 6, after the final workshAgyitionally, a large subset of these
measures was administered following the workshopseeks 1, 3, and 5.

| PI P Representation of the NEO-PI-R. The International Personality Iltem Pool
(IPIP; Goldberg, 1999) representation of CostaMn@rae’s 1992 NEO-PI-R scale was
administered at five time-points (weeks 0, 1, 3rd 6) to measure orderliness (alpha =
.77), self-efficacy (alpha = .83), and broad tcaibscientiousness (alpha = .80). Broad

trait conscientiousness was administered only attinve-points (weeks 0 and 6). Each
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subscale is measured using 10 items, each of wihécparticipant rates on a 1-5 scale (1
=not at all like me5 =very true of mp Example items are “Like to tidy up”
(orderliness), “Complete tasks successfully” (&ffieacy), and “Am always prepared”
(conscientiousness).

UPPS Impulsive Behavior Scale. The UPPS Impulsive Behavior Scale
(Whiteside & Lynam, 2001) was administered at tivee-points (weeks 0, 1, 3, 5 and 6).
Two subscales for the UPPS Impulsive Behavior Seale used: urgency, which was
reverse scored (12 items, alpha = .88) and peraeoer(10 items, alpha = .83).
Participants are asked to rate each statemensoal@of 1-5 (1ot at all true of megs
= very true of me Example items include “I have trouble contrajlimy impulses”
(urgency) and “I generally like to see things thgbuo the end” (perseverance).

| PIP Representation of the CPI. The IPIP representation of Gough's 1987 CPI
(California Psychological Inventory) was administéat two time-points (weeks 0 and
6). Three subscales from the IPIP representatiatheo€CPI| were used: self-control (10
items, alpha = .68), self-efficacy (10 items, alph&1), and responsibility (9 items,
alpha =.77). Each item is rated on a 1-5 scater{(at at all like me5 =very much like
me. Example items are “Am not easily affected by emyotions” (self-control),
“Formulate ideas clearly” (self-efficacy), and “Ret extra change when a cashier makes
a mistake” (responsibility).

Chernyshenko Conscientiousness Scale (CCS). The shortened version of the
CCS (original scale Chernyshenko, 2002; see HRR@berts, 2011 for the shortened

version) was administered at five time-points (we@kl, 3, 5, and 6). Three subscales
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were used: self-control (alpha = .77), respongib{klpha = . 72), and orderliness (alpha
= .83). Each subscale is comprised of 10 itemsirfaten 1-4 (1 =disagree strongly4 =
agree strongly. Example items are “I rarely jump into somethwighout first thinking
about it” (self-control), “If  am running late tiy to call ahead to notify those who are
waiting for me” (responsibility), and “I hate wheeople are very sloppy” (orderliness).

Behavioral I ndicators of Conscientiousness Scale (BIC). The BIC (Jackson,
Wood, Bogg, Walton, Harms, & Roberts, 2010) was iatstered at five time-points
(weeks 0, 1, 3, 5, and 6). Three subscales werk se#-control (9 items, alpha = .77),
organization (18 items, alpha = .89), and respadlitgif10 items, alpha = .70).
Participants rate each item from 1-5 (Liave never performed this behayibr=1
perform this behavior quite ofterExample items include “Go shopping with list and
only buy things on the list” (self-control), “Filgapers in a desk drawer” (orderliness),
and “Keep my promises” (responsibility).

Short Grit Scale (Grit-S). The Grit-S (Duckworth & Quinn, 2009) was
administered at five time-points (weeks 0, 1, 3r 6). This scale contains 8 items
(alpha = .82) which participants rate from 1-5 (ist at all true of me5 =very true of
me. An example item is “I finish whatever | begin.”

Abridged Big Five Dimensional Circumplex (AB5C). Goldberg’s Abridged Big
Five Dimensional Circumplex (AB5C; Goldberg, 1998s administered at two time-
points (weeks 0 and 6). Two subscales were usddrloress (10 items, alpha = .80) and

broad trait conscientiousness (13 items, alph&¥ Bach item is rated from 1-5 (1ot
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at all like me5 =very much like mje Example items are “Follow a schedule”
(orderliness) and “Am careful to avoid making mk&tst’ (conscientiousness).

Health behaviors. A variety of health behaviors were measured througjthe
study. Most of these health behaviors were measatrégir time points (weeks 0, 2, 4,
and 6), though some were measured at only two pionets (weeks 0 and 6).

Eating habits. Participants were asked to self-report their ggtiabits by
answering several survey questions. These questieresadopted from Kern (2010).
Participants indicated the degree to which theydripllow a balanced diet (fromot at
all tovery wel). Participants also indicated how often they ¢at fast-food restaurant,
cook food at home or eat home-cooked meals, anoreakfast (froomeverto daily).
These items were administered weeks 0, 2, 4, and 6.

Physical activity. Questions were adopted from Kern (2010). Firstigpants
were asked to report how often during the pastrseags they engaged in physical
activity for at least 20 minutes without stoppimgdent physical activity). They were
then asked to report how physically active theycamapared to others of the same age
and sex (frommuch lesso much morgby rating four items: “How physically fit are
you?,” “How physically strong are you?,” “How phgally active are you?,” and “How
physically flexible are you?” Recent physical aiyiwas measured on weeks 0, 2, 4, and
6. The remaining items were administered at weedsd6.

Additional health habits. As with the eating habits and physical activibgge
guestions were adopted from Kern (2010). Sleepasasssed by asking participants how

many hours they typically sleep at night; whetlmeythave difficulties falling asleep,
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waking up during the night, or waking up too eadgd having them rate the quality of
their sleep overall fromery poorto very good Participants then reported how often they
consume alcoholic beverages, the number of aloodalnks they typically consume on
an occasion when they drink, and how many timekerlast 30 days they had five or
more drinks on one occasion (binge drinking). Theedditional health habit items were
administered on weeks 0, 2, 4, and 6.

Physical health. These questions were also adopted from Kern (2010)
Participants self-reported their physical healtrtly for screening purposes. First, they
were asked how they rate their health comparedhters of the same age and sex from
very poorto very good Next, they were asked to rate their current headimpared to
five years ago, froomuch worseéo much betterParticipants also reported how satisfied
they were with their current health, frorary dissatisfiedo very satisfiedThese items
were administered on weeks 0 and 6.

Additional individual difference measures. Additional measures relevant to
both personality and health were administered.delesae “Measurement Timeline”
below for details.

Subjective well-being (SWB). Two measures were administered to tap SWB. The
first is the Subjective Happiness Scale (Lyubonyir&K_epper, 1999; alpha = .81). This
scale contains four items that participants radenft.-7 (anchors differ by item). An
example item is “Compared with most of my peexyrisider myself: (1tess happy7
=more happy.” The second scale administered was the Satisfauiith Life Scale

(Diener, Emmons, Larsen, & Griffin, 1985; alphad2). This scale contains 5 items
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which participants rate from 1-7 (1strongly disagreg7 =strongly agreg An example
item is “The conditions of my life are excellent.”

Depression and anxiety. The State-Trait Anxiety Inventory was administered
(Spielberger, Gorsuch, & Lushene, 1969; alpha ¥ Bi3e short version of this scale was
used, which contains 6 items describing symptonengfety and participants rate how
they are feeling right now fromot at allto very much soAn example item is “I am
tense.” Depression was measured using the CemtEpfdemiological Studies
Depression Scale (Radloff, 1977; alpha = .91). Fhade contains 20 items describing a
variety of depression symptoms, each of which gigdints report how often they have
felt this way during the past week.

Social support. The Provisions of Social Relations Scale was athtered
(Turner, Frankel, & Levin, 1983). This scale measwupport from family and friends
using 15 items that participants rate from 1 talpl{a = .89; 1 ot at all like me5 =
very much like meAn example friend support item is “When | amiwiy friends, |
feel completely able to relax and be myself.” Amewle family support item is “No
matter what happens, | know that my family will alyg be there for me should | need
them.”

Locus of control. Two scales were used to measure locus of coiideah locus
of control scale is broken down into three subscaldernal, powerful others, and
chance. The first scale is the Multidimensional IlHebocus of Control, Form A
(Wallston & Wallston, 1978). This scale asks pgvaats to rate how strongly they agree

with 18 statements about the causes of healthGpant scale, fronstrongly disagree
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to strongly agredalpha = .73). An example item is “If | get sickis my own behavior
which determines how soon | get well again” (inedynThe second measure is the
Levenson Multidimensional Locus of Control Invent¢kevenson, 1973; alpha = .81).
This scale asks participants to rate how strortgdy agree with 24 statements about the
causes of various outcomes in life using the saipeitet scale (1 strongly disagreg6

= strongly agreg An example item is “To a great extent my lifecatrolled by
accidental happenings” (chance).

Outcome expectancies. In order to measure participants’ expectancieandgg
the outcome of this intervention, 6 items were t@ntby the principal investigator (alpha
=.72). These items asked participants to ratelégeee to which they believe each
statement is true, fromot at all trueto very trueon a 7-point scale. An example item is
“Learning new information will not help me changg trabits.”

Intrinsic motivation. Participants completed a version of the Intrifdativation
Inventory (Ryan, 1982). Items were adapted by tiecipal investigator to fit the current
study. This scale contains 37 items regarding #régipants’ motivation for completing
the surveys, tapping 6 subscales: interest/enjoy/fadpha = .94), perceived competence
(alpha = .83), effort (alpha = .86), value/usefghélpha = .94), felt pressure/tension
(alpha =.79), and perceived choice (alpha = BAajticipants rate each statement on a 7-
point scale (1=ot at all true of meg7 =very true of me An example item is “I thought

this was a boring activity” (interest/enjoyment).
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Demographics. Participants reported the following demographacge, sex,
ethnicity, employment status, extracurricular/veéer hours, relationship status, and
living situation.

Measurement Timeline

The demographic, anxiety, depression, and out@pectancies measures were
administered at week 0 only (baseline). The saeigport, locus of control, and intrinsic
motivation measures were administered on weeksl@a®n weeks 0 (baseline) and 6
(following the final workshop), the treatment anditst control group participants
completed all measures, split into 2 parts thatccba completed on separate occasions
within the allotted timeframe (3 days). Conscieunsioess and other personality measures,
along with the demographic, anxiety, and depressoahes (for week 0), constituted
survey part 1 (it took approximately 30-40 minut@somplete this questionnaire). The
remaining measures comprised part 2 of the suitvéyok approximately 30-40 minutes
to complete this questionnaire as well). These gstenates were derived by averaging
the length of time it took each of 8 research &sts to complete these measures during
pilot testing.

On weeks 1, 3, and 5, participants completed aetulf the conscientiousness
measures only. On weeks 2 and 4, participants aeypbnly the scales measuring

eating habits, physical exercise, and health benswi
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Chapter 3: Results
Forming Composites. Five Facets of Conscientiousness

The subscales used to measure different facetsnsicentiousness were
combined to create five composite scores: persaeeraelf-control, organization, self-
efficacy, and responsibility. Initial groupings @fbscales into facets were based upon
previous theoretical research (e.g., Costa, Mc&daye, 1991) and face validity. These
groupings were then checked against the betweesdy&vithin-composite inter-item
correlation matrices for all of the relevant coestiousness subscales using baseline
data. A factor analysis of baseline data yieldéarther check for the selection of the
subscales used to calculate each composite. Tt f@nalysis yielded 5 factors that
accounted for 71% of the variance in conscientieasnFinally, reliability analyses
confirmed acceptable reliability of the resultirgmposite scales (see Table 1).

Perseverance. Three subscales were combined to create the peaseee
composite (alpha = .80): UPPS urgency (reverseesigptUPPS perseverance, and the
Grit-S. In order to form perseverance compositeessdhe scores for each of these three
subscales were averaged at each time-point.

Self-control. Three subscales were combined to create the salfet@omposite
(alpha = .73): CCS self-control, BIC self-contrahd the IPIP representation of the CPI
self-control. The CCS and BIC were administerefivattime-points (weeks 0, 1, 3, 5,
and 6) while the IPIP representation of the CPI administered at only two time-points
(weeks 0 and 6). The three subscales also usaugaiating scales (e.g., 1 to 5 versus 1 to

4). To create composite self-control scores, tloeescon each subscale were first
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standardized (z-scored) before averaging themdcdt tae-point. Lastly, a constant of 5
was added to each person’s score to eliminate imegaimbers.

Orderliness. Four subscales were combined to create the andedicomposite
(alpha = .85): IPIP representation of the NEO-RifBerliness, CCS orderliness, BIC
organization, and the AB5C orderliness. As witl-sehtrol, the four subscales used to
create the orderliness composite vary in how mangg they were administered and
their underlying rating scales. As with self-cohtto create orderliness composite scores
for each time-point the subscales were first stethded and then averaged with a
constant of 5 added to final scores.

Self-efficacy. Two subscales were used to create the self-efficamposite
(alpha = .83): IPIP representation of the NEO-FeR-efficacy and the IPIP
representation of the CPI self-efficacy. Using $hene protocol as the self-control and
orderliness composites, the two subscales werdatdized and averaged and a constant
of 5 was added to create composite scores for tgaehpoint.

Responsibility. Three subscales were combined to create the rabpiiyns
composite (alpha = .69): CCS responsibility, Bl§pensibility, and the IPIP
representation of the CPI responsibility. Agairg §ame protocol was used as with self-
control, orderliness, and self-efficacy. The theabscales were first standardized and
then averaged at each time-point and a consténtwvals added to create responsibility

composite scores.
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Baseline Differences

A series ot-testswere conducted to assess baseline differences. differences
between the treatment and control groups were exaimnising all available baseline data
(intent-to-treat analyses). Several significantedlédnces were detected, particularly
among certain facets of conscientiousness and lafcesntrol (see Table 2). This finding
indicates that random assignment was not entitgtgesssful.

Next, t-testswere conducted comparing baseline conscientiougbesad trait as
well as the five facets) for participants who po®d complete data versus those who
provided only partial data. Participants who predgartial data were significantly lower
in self-control compared to participants who pr@ddomplete datdVcompiete pate= 5.18,
Mpartial Date= 4.62;t (66) = 2.75p < .01) . This difference in self-control reflette
phenomenon itself and is consistent with previdudises showing that self-control is
relevant to task completion. No differences weranfbfor the other facets of
conscientiousness nor broad trait conscientiousness

Lastly,t-testscomparing baseline conscientiousness for partitgpaho provided
complete data versus participants who providedglatata were conducted within
experimental group (for the broad trait of constmrsness and the five facets; see Table
3). Within the treatment group, no significant diffnces were found between
participants with partial data and those with cagtplata in baseline conscientiousness.
However, control participants who provided partiata were significantly lower in self-
control ¢ (27) = 2.32p < .01) and were moderately lower in responsib{lit{27) = 1.9,

p = .07) compared to control participants who predi¢omplete data.
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Conscientiousness Correlations

Five Facets of Conscientiousness. The five facets of conscientiousness were
correlated with one another and with the broad t@nscientiousness scales at each time
point. These correlations were first transformedgi&isher’'s Zr and then averaged
across the time points to determine the generé&ipadf correlations observed among
the facets over the course of the study. Averagelations were then reverse-
transformed to Spearman correlation coefficientefse of interpretation (see Table 4).

As predicted, the five facets were found to bergity related to one another,
indicating that they are part of a common const(tinet broad trait of conscientiousness).
Of the 10 facet-level correlations calculated facte of the five time points (50
correlations in total), 96% were significant atadpha level of .05. The strongest
observed relationship among the five facets wasddetween perseverance and self-
efficacy M, = .78), followed by responsibility and self-effiga@vi, = .63), followed by
perseverance and responsibiligf, (= .62).

The two broad trait conscientiousness scales ({{&pResentation of the NEO-PI-
R and AB5C), which were administered at weeks O@rabrrelated significantly with
each of the five facets at both time points atlphalevel of .01. The strongest
relationship observed for the broad trait of coastiousness was with perseverance for
both scales (IPIP NEO-PI-R, = .77; AB5CM, = .73).

Health and additional individual difference variables. All available baseline
data were used to determine the pattern of relstips among the five facets of

conscientiousness and the health variables. Sigithe five facets of conscientiousness
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were correlated with the additional individual diénce variables collected at baseline.
These correlations were calculated across treatgrenp and across sex. Many
significant relationships emerged, demonstratingréety of associations among facets
of conscientiousness and healthy behaviors (sele Bab

Eating habits. Participants higher on facets of conscientiousngssrted
healthier eating habits. Those higher in perseweraeported eating more balanced
mealsy (65) = .33p < .01, and eating fast food less frequenti{g5) = -.27p = .03.
Participants higher in broad trait conscientiousraso reported eating more balanced
mealsy (65) = .44, p <.01, and less frequent fast foausamptiony (65) = -.26p =
.04. Participants higher in self-control were miikely to report cooking meals at home,
r (63) =.27p = .03, and reported eating breakfast more oft¢d5) =.34p < .01.
Participants higher in responsibility also reportedking more meals at home(63) =
42,p < .01, and eating breakfast more frequemtg5) = .27 p = .03. Finally,
participants higher in orderliness reported eathmoge balanced meals(65) = .54p <
.01.

Physical activity and fitness. Higher scores on four of the five facets of
conscientiousness were associated with higher oagisysical activity and higher scores
on various markers of physical fithess. When askesbmpare themselves to others of
the same age and sex, participants higher in petraese reported engaging in more
frequent physical activity, (65) = .38)p < .01, greater physical fithness(63) = .44p <
.01, and greater physical flexibility,(64) = .29p = .02. Similarly, participants higher in

orderliness reported greater physical fitness geersy (63) = .27 p = .03. Participants
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higher in self-efficacy reported higher rates afenet physical activity (within the past
week),r (63) =.31p =.01, and when comparing themselves to peerstexphigher
physical activity r (65) = .42p = .01, greater physical fithegs(63) = .42p < .01, and
greater physical strength(64) = .32, p = .01. Participants higher in respbihty
reported engaging in more physical activity65) = .25p = .04, and being more
physically fit than peers, (63) = .34p < .01. Lastly, participants higher in broad trait
conscientiousness reported engaging in more pHysstaity, r (65) = .36 < .01, and
reported greater physical fithesg63) = .39p < .01, physical flexibilityy (64) =.30p
=.02, and physical strength(64) = .30p = .02.

Sleep. Better sleep outcomes were associated with albbetof the five facets of
conscientiousness as well as broad trait consowstess. Participants higher in
perseverance reported fewer difficulties sleepin@5) = -.29)p = .02, sleeping a greater
number of hours per night(65) = .28 p = .02, and better sleep quality(65) = .46p <
.01. Participants higher in self-control reportedér difficulties sleeping, (65) =-.31p
= .01, and a greater number of hours slept pertjidB5) = .26 p = .03. Participants
higher in orderliness also reported fewer diffimgtsleepingr (65) =-.32p < .01.
Participants higher in self-efficacy reported slagma greater number of hours per night,
r (65) =.26,p = .03, and better sleep quality(65) = .36,p < .01. Finally, participants
higher in broad trait conscientiousness reportagtfesleep difficultiest (65) =-.30p
=.02, and greater sleep quality, r (65) = .36,.pk

Alcohol consumption. Higher scores on three of the five facets of

conscientiousness were associated with less frégleyhol consumption. Participants
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higher on perseverance(64) = -.25p = .04), self-controlr((64) = -.40p < .01), and
orderliness1((64) = -.25,p = .04), reported drinking alcohol less frequently.

Self-reported health. Higher scores on four of the five facets of
conscientiousness, as well as broad trait conseieitess, were associated with the self-
reported health items. Participants higher in pensnce reported greater self-reported
health (when asked to compare themselves to otii¢he same age and sex)64) =
49,p < .01, better health compared to five years a@65) = .33p < .01, and greater
satisfaction with their current health(64) = .55p < .01. Participants higher in self-
efficacy also reported greater self-rated healthgared to peers,(64) = .47p < .01,
compared to five years ago(65) = .39p < .01, and greater satisfaction with healtth,
(65) = .56,p < .01. Similarly, participants higher in broaditi@nscientiousness also
reported greater self-rated health compared tespeés4) .38,p < .01, compared to five
years agor, (65) =.29p = .02, and greater satisfaction with healtf64) = .45p < .01.
Lastly, participants higher in orderliness reporeeater health compared to peer4)
=.31,p = .01, and greater satisfaction with their heal{ft4) = .35p < .01.

Psychological well-being. The five facets of conscientiousness and broaid tra
conscientiousness were associated with a variatyaokers of psychological well-being.
Lower depression scores were associated with hjggrseverance,(65) = -.52p < .01,
self-control,r (65) = -.34p < .01, self-efficacyr (65) = -.46,p < .01, responsibilityr,

(65) = -.38,p < .01, and broad trait conscientiousneg$p) = -.44p < .01. Lower

anxiety scores were associated with higher peraacer (64) = -.34p < .01, self-
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efficacy,r (64) = -.50p < .01, responsibility; (64) = -.35p < .01, and broad trait
conscientiousness,(64) = -.30p = .01.

Higher scores on the Subjective Happiness Scale associated with higher
perseverance,(65) = .52p < .01, self-controly (65) = .25p = .05, orderliness, (65) =
40,p < .01, self-efficacyr (65) = .52 p < .01, responsibility; (65) =.49p < .01, and
broad trait conscientiousnesg65) = .45 < .01. Similarly, higher scores on the
Satisfaction With Life Scale were associated witfhbr perseverance(65) = .61p <
.01, self-controly (65) = .27 p = .03, orderliness, (65) = .49p < .01, self-efficacyr
(65) = .51 p< .01, responsibilityr (65) =.48p < .01, and broad trait conscientiousness,
r (65) = .58p < .01.

Social support. Participants higher on the five facets of consamersiness and
broad trait conscientiousness reported higher @tescial support from family and
friends. Higher social support from friends wasoassted with orderliness,(64) = .30,

p = .02, self-efficacyr (64) = .26,p = .03, responsibility; (64) = .46, < .01, and broad
trait conscientiousness(64) = .28 p = .02. Higher social support from family was
associated with higher perseveranc@4) = .40,p < .01, self-controly (64) = .44p <
.01, self-efficacyr (64) = .27 p = .03, responsibility; (64) = .45p < .01, and broad trait
conscientiousness,(64) = .29p .02.

Locus of control. Higher scores in the five facets of conscientiossraend broad
trait conscientiousness were associated with aeradernal locus of control and lower
chance locus of control and powerful others lodusoatrol. Higher internal locus of

control scores were associated with higher perseeerr (65) = .28p = .03, self-
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control,r (65) =.32p = .01, orderliness, (65) = .33p < .01, self-efficacyr (65) = .26,
p = .03, responsibilityr (65) =.49)p < .01, and broad trait conscientiousneg$b) =
.37,p < .01. Higher internal health locus of control sswere associated with higher
perseverance,(64) = .38p < .01, self-controlt (64) = .36)p < .01, self-efficacyr (64)
=.28,p = .03, and responsibility,(64) = .34p < .01. Lower chance locus of control
scores were associated with higher perseverar{6é) = -.29p = .02, self-controly

(65) =-.32,p = .01, self-efficacyr (65) =-.29p .02, and responsibility, (65) = -.35p <
.01. Lower scores on powerful others locus of aintrere associated with higher self-
control,r (65) =-.30p = .01, and self-efficacy, (65) = -.27p = .03. (No associations
were found with the chance and powerful othersthdatus of control subscales).

I ntrinsic motivation and outcome expectancies. Participants higher in the five
facets of conscientiousness and broad trait comsciesness scored higher on several
facets of intrinsic motivation. Higher perceivedchgeetence was associated with higher
perseverance,(65) = .44 p < .01, orderliness, (65) = .33 p < .01, self-efficacyr (65)
=.44,p < .01, responsibility; (65) = .48p < .01, and broad trait conscientiousness,
(65) = .47 p < .01. Higher effort scores were associated wighér perseverance(65)
=.28,p = .02, orderliness, (65) = .25 = .04, responsibility; (65) = .27 p = .03, and
broad trait conscientiousnesg65) = .25 = .05. Lower scores on perceived pressure or
tension, an indicator of extrinsic motivation, wassociated with higher perseverarice,
(65) = - .35p < .01, self-controlr (65) = -.26 p .04, self-efficacyr (65) = -.27p = .03,
and responsibility; (65) =-.35p < .01. (No associations were found with the

interest/enjoyment, value/usefulness, or percetveice intrinsic motivation subscales).
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Higher outcome expectancy scores were associathdigher perseverance,
(65) = .41 p < .01, self-controly (65) = .46p < .01, orderliness, (65) = .27p = .03,
self-efficacy,r (65) =.31p = .01, responsibility; (65) = .57p < .01, and broad trait
conscientiousness,(65) = .42p < .01.

Conscientiousness Contrast Analyses. Treatment vs. Control

Planned contrast analyses tested whether the geatyroup showed greater
increases in broad trait conscientiousness (HygaHg, as well as the five facets of
conscientiousness (Hypothesis 2 makes a predicgarding self-control, and
Hypothesis 3 makes a prediction regarding persagejacompared to the control group
(Rosenthal, Rosnow, & Rubin, 2000). See Table @érfeans and standard deviations by
experimental group and time point. The resulthefglanned contrast analyses are
summarized in Table 7.

Hypothesis 1 predicted a linear increase for brteaiticonscientiousness (-1, 1),
which was measured at week 0 and week 6. The BiResentation of the NEO-PI-R
broad trait conscientiousness and the AB5C braatidonscientiousness were averaged
within time point to create the broad trait conati@usness composite (alpha = .86) .
This conscientiousness composite was used to e#dcliscores for the planned contrast
analysis. At-test found no significant difference between tleatment and control group
for conscientiousness at the trait lew€l}7) = .58,p = .28,rcontrast= .08, see Table 6 for
means and standard deviations.

The five facets of conscientiousness were measiride different time points

(weeks 0, 1, 3, 5, and 6). Planned contrast amalgsted three linear patterns for each of
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the five facets (see Table 7). The first pattestete a purely linear increase (lambda
weights: -2, -1, 0, 1, 2). Because both groupsdtd the first workshop, the second
pattern tested a delayed linear increase startittgeahird time point (week 3, following
the second workshop). These lambda weights wereediensing the following values for
the five time points: 1, 1, 2, 3, M(= 2.2; lambda weights: -1.2, -1.2, -.2, .8, 1.8)eT
third linear pattern tested whether this delayedaase did not take place until the fourth
time point (week 5, following the fourth workshajming the following values for the

five time points: 1, 1, 1, 2, 3M = 1.6; lambda weights: -.6, -.6, -.6, .4, 1.4).

T-tests were conducted to determine whether themtiezdgtand control group
differed significantly in how well they representeach of the patterns predicted by the
three planned contrasts. No support was found fgoithesis 2 (greater linear increase in
self-control for the treatment versus control grdu@d2) = .24p = .41 ,rconrast= .04t
(42) =.15p = .44 reonrast= 02,1 (42) = .07,p = .47 rcontrast= .01). Lending support to
Hypothesis 3, the facet of perseverance showeehd toward significance for the
treatment group to more closely match the two pdainzontrasts representing delayed
linear increases: a delayed increase starting Weefd?2) = 1.47p = .07l contrast= .22,
and a delayed increase starting week(82) = 1.63p = .06,rcontrast= .24. This trend
was slightly weaker when predicting a purely linegrease in perseverant€42) =
1.14,p= .13 rconrast= .17. See Figure 1 for a chart of mean perseceraneach time
point by experimental group. For the remaining éhfiacets, no significant differences
were observed between the treatment and contrapgiar any of the three planned

contrasts (see Table 7).
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Health Behavior Change T-Tests

To test the predictions made in Hypotheses 4 tiitray change scores were
calculated by subtracting the scores at baselora ficores at week 6 (following the final
workshop).T-tests were then used to determine whether there avey significant
differences between the treatment and control gnewgpanges for the various health
behaviors that were measured, including eating @thgsis 4), physical activity
(Hypothesis 5), sleep (Hypothesis 6), and drinkdlephol (Hypothesis 7).

Mixed results were found for Hypothesis 4. Sigraht differences were found for
changes in frequency of eating at fast food reatasit (46) = 2.01p =.05,r = .28, and
frequency of eating breakfast46) = 2.16p = .04,r = .30, but not for changes in eating
balanced meal$,(46) = -.14p = .89,r = .02, nor cooking at home(44) = .30p = .76,r
= .04. Treatment participants showed an increasating at fast food restaurants while
control participants showed a decrease. Treatnatitipants reported an increase in
frequency of eating breakfast while control pap#its showed a decrease.

No support was found for Hypothesis 5. No sigaificdifferences were found
between the treatment and control group in chamgesported levels of physical
activity, t (40) =-.91p = .37,r = .14, nor how fitf (44) =-1.06p = .30,r = .16, flexible,

t (45) = .69p = .49,r = .10, or strong, (45) = .56p = .58,r = .08, participants reported
being compared to peers.

Support was found for Hypothesis 6 for changesdaep quality. The treatment
group reported a greater increase in sleep quaditypared to the control group(46) =

3.29,p<.01,r = .44. See Figure 2 for mean sleep quality at giawh point by
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experimental group. No significant differences wienend between the treatment and
control group for changes in reported durationightly sleept (26) = .63p = .53,r =
.12, nor sleep difficultieq,(45) = 1.22p = .23,r = .18.

No support was found for Hypothesis 7. No sigaificdifferences were found
between the treatment and control group for chamg&squency of drinking alcohdl,
(41) = .16)p = .88,r = .02, typical number of drinks consume¢R2) =-.06p =.95,r =

.01, nor frequency of binge drinking(38) = -.09p =.93,r = .01.
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Chapter 4: Discussion

Primary disease prevention is inherently compligatequiring an understanding
of many factors relevant to disease vulnerabifftgmming the development of disease
necessitates a life-course view, wherein the indi&l who is originally on a life-course
trajectory leading to disease and mortality is @ableove into a trajectory toward health
and longevity. Interventions able to create sushiti in the individual’s health trajectory
would greatly impact both the individual and sogietconsiderable ways.

The personality trait of conscientiousness has Iseewn to predict positive
health outcomes and increased longevity; conscesitindividuals appear more likely to
be on a positive life trajectory leading to healte]l-being, and longevity (Friedman &
Martin, 2011). Furthermore, conscientiousness asxe with age and therefore appears
open to change (Roberts, Woods, & Caspi, 2008).Pidsitive Personality Improvement
Study examined whether conscientiousness woul@aser in response to an intervention
based on self-regulation theory, and whether shanges would translate into improved
health behaviors.

Changesin Conscientiousness

Hypotheses. No support was found for Hypothesis 1, which prestican increase
in broad trait conscientiousness in response teelfeaegulation intervention.
Hypothesis 2, which predicted increased self-comiroesponse to the intervention, was
also not supported. However, our data did showradtfor increasing perseverance in
response to our self-regulation intervention, lagdupport to Hypothesis 3. These

results indicate that teaching self-regulationiskilay lead to increases in perseverance,
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but did not directly support self-regulation traigias a viable means for increasing broad
trait conscientiousness or self control.

Perseverance. An increase in perseverance was experienced byidhugils who
were taught skills related to setting and pursgagls. Perseverance is an important
individual characteristic associated with a varigtyositive outcomes. For individuals
wishing to effectively set and pursue goals, pexsmvwce is a key resource for dealing
with obstacles and setbacks and continuing forwathe face of difficulties. Teaching
self-regulation techniques has been found to irserdélae individual’'s chances of success
in achieving her goals (Danish, 1997) and is assediwith boosts in positive outcomes
such as social support and physical fitness (Gqousnitzaki, Leondari, & Danish,
2006). In addition, our results indicate that I&agrthese skills also has great potential
for boosting perseverance.

The perseverance composite was calculated usengtbrt Grit Scale
(Duckworth & Quinn, 2009) along with the persevem@and urgency (reversed)
subscales of the UPPS Impulsive Behavior Scale @¥idie & Lynam, 2001). Although
grit has only recently been proposed as a compmfaranscientiousness, it has already
been found to predict important outcomes such a& &l retention at West Point
Military Academy (Duckworth & Quinn, 2009; DuckwabrtPeterson, Matthews, &

Kelly, 2007). Self-regulation interventions, if aldb boost grit, could potentially lead to
increases in these other positive outcomes as Wélkther or not changes in grit can

also translate into better health outcomes is gortant avenue for future research.
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Perseverance may also increase the likelihoodafess when attempting health
behavior change. As the individual tries to es&dibé new, healthier habit and abolish an
old, unhealthy one, she will inevitably encountealtenges and hindrances. Healthy
behaviors, such as eating nutritiously and remgipimysically active, are complex.

Many reasons may explain why one person eats wedleaercises while another does
not. These multifaceted health behaviors are dilfito change and put a constant strain
on the individual’s will power. Very few people l@mgonsistently high will power, and
nearly everyone who is ultimately able to changatheébehaviors does so partly because
they persevere when experiencing minor failureagthe way. Health interventions
might successfully incorporate self-regulationteigées to boost individual perseverance,
hopefully enabling people to better achieve thealth behavior change goals.
Changesin Health Behaviors

Our data showed several significant differenceés/éen the treatment and control
groups for changes in health behaviors. Resulte waxed for Hypothesis 4, which
predicted healthy changes in eating behavior atiment participants compared to
control participants. Treatment participants inseshin eating breakfast (a behavior
shown to promote better health, Rampersaud, Pe@arard, Adams, & Metzl, 2005),
but also increased in fast food consumption (arll@emhealthy behavior). It is unclear
why these changes in eating occurred, though perinegtment participants were more
rushed for time due to the additional responsibdit attending weekly workshops.

No differences between the treatment and contmlgwere observed in changes

in physical activity nor changes in physical fitagthus, no support was found for
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Hypothesis 5, which predicted healthy changes ysigll activity and fitness for the
treatment group. Given the short duration of thelgtand the complex nature of exercise
habits, it is not surprising that changes wereabsierved. However, such changes may
have been observed had the study continued fargefgeriod of time (see below for
limitations).

Support was found for Hypothesis 6, which predidiealthy changes in sleep for
the treatment versus the control group. Treatmaritggpants reported an increase in
sleep quality over the duration of the study asgamad to control participants. However,
no differences were observed for changes in hduskep per night nor rates of sleep
difficulties.

Hypothesis 7, predicting healthy changes in drigkiehavior for the treatment
group, was not supported. No differences were olsdoetween the treatment and
control groups for changes in frequency of drinkahgphol, number of alcoholic drinks
typically consumed, nor frequency of binge drinkihgtably, very few participants
reported any problem drinking behaviors. Thus, geann these behaviors are not
necessarily to be expected.

Conscientiousness and the Positive Life Trajectory

Using baseline data, conscientiousness and itsriymgy facets were found to be
associated with many important health behaviogs,(eating, physical activity) as well
as markers of psychological well-being, social supdocus of control, and outcome
expectancies. These findings correspond with laldaehte previous research linking

conscientiousness to positive health behaviord@mgkvity (see Friedman & Martin,
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2011) as well as other positive life outcomes (d&=gedman, Kern, Hampson, &
Duckworth, 2013; Kern, Friedman Martin, Reynoldsl.&ong, 2009). Our data help
further identify a variety of key associations dmdaden our understanding of which
health promoting factors are most closely assotiaféh conscientiousness. See Table 8
for the specific facets of conscientiousness rdl&desach variable (see Table 5 for
reported correlations). Because of the high ind@relations among elements of
conscientiousness and healthy behaviors, furtihge lehanges as a function of
conscientiousness training were not likely in thersrun, and so the improvements that
did result are encouraging for future efforts iis threa.

Health behaviors. As with previous research, conscientiousness wasdfoo be
related to healthy eating (e.g., Goldberg & StryR&02). Although only a small number
of studies have examined conscientiousness aglecianeof eating behavior, our results,
along with these few previous studies, indicaté¢ bieéng more conscientious might
incline the individual to eat well. For examplejrgehigher on orderliness was
associated with eating balanced meals. To eat tadameals, the individual must
identify what the various categories of nutritioe é.g., protein, vegetables) and plan
meals that include a variety of food types. Thiguiees organization skills, such as
constructing a meal plan and shopping list. Thati@hships between eating and various
facets of conscientiousness should be examineldeiuais potential pathways from
conscientiousness to better health, and to heimdsrstand and encourage healthier

eating.
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Moderate physical activity is an important compunaf a healthy lifestyle.
Baseline data found that greater physical actiantgt fithess were related to higher levels
of conscientiousness. A recent meta-analysis disatified conscientiousness as a
positive predictor of physical activity (Rhodes &h, 2006). This may help to explain
the consistent association between conscientioasrekbetter health and longevity. For
example, being higher on self-efficacy might helptimate the individual to better carry
out and stick with an exercise plan. Future reseahould examine physical activity and
physical fithess as relevant factors in modelsoofscientiousness and health.

Conscientiousness was related to better sleepsalihe, as indexed by fewer
sleep difficulties, higher sleep quality, and geeatumber of hours slept per night.
Previous research has also found higher consciamess linked to better sleep quality
(Williams & Muroz, 2009). Perhaps highly consciens individuals sleep better,
reassured by a confidence in their ability to sedcgespite difficulties (perseverance)
and to accomplish important tasks (self-efficad§any studies have identified an
association between sleep and better health, imguzbth sleep quality (e.qg., Pilcher,
Ginter, & Sadowsky, 1997) and sleep duration (€gppuccio, D’Elia, Strazzullo, &
Miller, 2010). Indeed, more restful sleep may ekplzart of the association between
conscientiousness and health. Given the findings, ltleis area is especially deserving of
further research.

Conscientiousness was associated with less frequeking. Specifically,
perseverance, self-control, and orderliness weéesabciated with less frequent alcohol

consumption. The average age of a participantarPibsitive Personality Improvement
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Study was 18. This lower frequency of drinking aburdicate that being higher in
conscientiousness leads to a healthier relationstiipalcohol, one that may remain
across the lifespan. College students who begnkohg heavily at a young age have a
much poorer prognosis, both for their career aradthéWechsler & Wuethrich, 2002).

All three self-rated health items measured atlbes@ere associated with
various facets of conscientiousness. Self-ratettthisaa reliable predictor of many
important health outcomes, including mortality byl 2009). Our findings echo the
relationship between higher conscientiousness attdrthealth found in numerous other
samples (e.g., Goodwin & Friedman, 2006).

Individual Differences. Participants higher in conscientiousness were faand
possess characteristics that are part of and aggbé@promote a positive life trajectory,
such as lower depression, higher social suppadthagher intrinsic motivation. These
relationships may also help inform why consciergimass is consistently associated with
better health and longevity.

Higher conscientiousness was associated with wanearkers of psychological
well-being. Taken together, our findings demonst@eater psychological and
emotional health for participants higher in constimisness, who were less depressed,
less anxious, happier, and more satisfied withr thegs. Previous research has linked
personality to psychological well-being, though soentiousness is usually not the
focus, with neuroticism and extraversion more oftethe spotlight (e.g., Deneve &
Cooper, 1998). However, our data indicate that owed psychological health might be

an important pathway from conscientiousness tebettysical health. Highly
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conscientious people may experience less strabginlives because they are more
planful, organized, motivated, and dependable. ldexesls of stress might be one
reason why highly conscientious people appear toslgehologically healthier.

Participants higher in conscientiousness at basediported greater levels of
social support from family and friends. Social soips a key component of
psychological well-being and is associated withdrgihysical health (e.g., Broadhead et
al., 1983; Uchino, Cacioppo, & Kiecolt-Glaser, 1998ne possible reason people higher
in conscientiousness are healthier might be tleat #ither perceive or receive more
social support (perceived social support can bempsrtant as received social support,
e.g., Norris & Kaniasty, 1996). For example, people are more responsible (i.e., more
trustworthy) might build stronger and more steatdfiasndships, likely increasing both
perceived and received social support from friefiéh& role of social support in
conscientiousness and health should be examineel chasely, as part of bringing both
personality and social relations together to beaa bfe-course understanding of health.

Participants higher in conscientiousness were tilggly to report an internal
locus of control and less likely to report a chaaceowerful others locus of control.
Individuals with an internal locus of control tafgeeater responsibility for the outcomes
in their lives. An internal locus of control haselpdinked to better health behaviors and
greater intentions to change (Ajzen, 2002). Ifraividual believes that she can effect
change in her life, she will have higher intentiosest higher standards for herself, and
aim to achieve greater levels of success. Ourtesuicate that being more

conscientious is related to a higher internal lagusontrol. It appears that the
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conscientious individual believes the outcomesanlifie are due to her choices and
actions, not random luck nor the choices of powefhers. This belief shapes how the
individual approaches important life decisionssls believes that her choices will
ultimately affect future events in her life.

Participants higher in conscientiousness were iikely to report several aspects
of intrinsic motivation. Specifically, when it cani@ the tasks of this study (i.e., filling
out weekly surveys), participants higher in constaisness felt more competent, put
forth more effort, and felt less tense or pressurighly conscientious people might be
more intrinsically motivated due to their greatelf-®fficacy and responsibility, both of
which were linked to intrinsic motivation in ouusty. Self-determination theory posits
intrinsic motivation as a fundamental individudifelience; being intrinsically motivated
helps fulfill a basic human need for autonomy arahptes happiness (Ryan, Huta, &
Deci, 2008). A recent meta-analysis linked intgngiotivation to increased physical
activity and greater intentions to change (Hagge&latzisarantis, 2009). Whether
intrinsic motivation plays an important role in thgsociation between conscientiousness
and health should be further explored.

Participants higher in conscientiousness were tikely to expect positive
improvements when putting forth the effort to chaubghavior. That is, they reported
higher outcome expectancies. This positive attitudght increase the likelihood that
highly conscientious individuals will follow throbgwith the effort needed to accomplish
health behavior change, because they believe ffloit @ill lead to the desired

improvements. Previous research has linked oute@xpectancies to self-efficacy, an
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important facet of conscientiousness (Shell, Col&mBruning, 1995). Interestingly,
higher outcome expectancies have also been propgsaa important construct
mediating the association between optimism ancbb#alth (Scheier & Carver, 1987).
Future studies should more closely examine theabteitcome expectancies in
conscientiousness and health.

Promising Avenuesfor Primary Prevention

All'in all, the results suggest that interventidhat increase conscientiousness or
its underlying facets are promising ways to achigrmmary prevention in health and
medicine. The multitude of health behaviors reldtedonscientiousness, identified in
this study and previous research, make it a vitstget for interventions designed to
influence a variety of important health behaviansudtaneously (i.e., interventions
targeted at behavior bundles). But little previoesearch has taken this broad,
dimensional approach to personality and health ptmm.

The Positive Personality Improvement Study testbdther teaching a variety of
self-regulation skills could boost conscientiousnesits underlying facets. Results
demonstrate that self-regulation training is a peamg way to increase perseverance, an
important facet of conscientiousness, but did nppsrt this method as a short-term
means for increasing broad trait conscientiousnesshe facets of self-control,
orderliness, self-efficacy, or responsibility.

The skills needed to set and achieve goals hese taught during self-regulation
training programs such as the Positive Personiatiprovement Study) might lead to

increased perseverance via several pathways. [Expes setting and achieving goals can
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build the individual's confidence in her ability snicceed across various life domains,
motivating her to stick with goals when encountgrvardship. Furthermore, several of
the workshops in the Positive Personality Improvengtudy taught strategies for
dealing with obstacles and setbacks; participaaasiked ways to successfully continue
pursuing goals in the face of adversity. For exanpiental contrasting allowed
individuals to conceptualize barriers between whand what will be once their goal
state is achieved. In addition, implementationntitens involved devising plans for
dealing with opportunities to make progress towagbal, including contingency plans
for situations involving difficulty along the way.

It is easy to imagine how self-regulation skiltaitd boost perseverance. Part of
the reason people falter when pursuing goals ialmthey are unprepared to make
sudden important choices when faced with unexpesftatlenges; this added stress
makes them prone to resort to habitual patternse@ing themselves revert back to old
habits, people often believe they are unable toghar incapable of making
improvements. Many may give up on their goals.kdtg with a goal requires pushing
forward despite these experiences and necessatiatjgle motivation and a positive
attitude, both of which are promoted by the fedinfjpreparedness and competence that
result from learning self-regulation strategiese Kmowledge that one possesses these
important life skills could be one reason we obsencreased perseverance.

Strengthening perseverance may lead to a varfgigsitive health behaviors and
improved functioning. Baseline perseverance wasded|to eating well, greater physical

activity, greater physical fithess, better sleepslfrequent alcohol consumption, higher
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self-rated health, better psychological well-beinigher social support, an internal locus
of control, and positive outcome expectancies. Boggerseverance could subsequently
lead to improvements in these factors as well. d2da indicate that sleep improved in
the treatment versus the control group acrossixheeek duration of the study, perhaps
demonstrating improvements associated with inangdsivels of perseverance.

To achieve significant, lasting primary preventibealth interventions must
target psychosocial factors that capture a vaoétsnportant individual differences
simultaneously, as well as ones that are relatedultiple health behaviors.
Conscientiousness has been shown to be one suoh fagture research should continue
to explore how interventions might influence braeedt conscientiousness and its
underlying facets.

Results from the Positive Personality Improvent&ody indicate that it may be
possible to promote the facet of perseverance:r8glflation training led to a trend in
increasing perseverance and should be further Begls a promising avenue for
boosting conscientiousness in the long run. Howeaféwrts to increase broad trait
conscientiousness and other facets of consciemg®gsduring the six weeks of our study
were unsuccessful. Thus, it remains unclear whettteeased perseverance will
ultimately lead to increased conscientiousnessurewdtudies should include a follow—up
assessment that exceeds one or two months to betieer this question (see limitations
below).

Methods for increasing conscientiousness are i@dgntly being explored.

Psychological theories should be mined for facémd training techniques that might
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influence facets of conscientiousness. For exantipéePositive Personality Improvement
Study was based upon Self-Regulation Theory (Dai@87). This and other viable
theories should be explored when testing futurerigntions (e.g., Self Determination
Theory, Theory of Planned Behavior). A combinatidmethods will work best to
increase conscientiousness. Identifying these ndsttsoan important direction for future
research in health psychology and preventive meelici

Limitations

It should be noted that random assignment wasaaessful, and that participants
in the treatment group were significantly higheperseverance at baseline. They were
also significantly higher in orderliness, respoiigih physical activity, internal locus of
control, and outcome expectancies. One or morkesfet variables may have influenced
how individuals in the treatment group respondethéoself-regulation training. For
example, perhaps being higher in perseverancetliomeiss, or responsibility makes it
easier to learn self-regulation techniques. Altewedy, individuals higher in one or more
of these facets may already possess a greater nafngef-regulation skills prior to
beginning the study and so could not quickly imgréwther.

Participation in this study demanded a great detaime and effort. Participants in
either group completed weekly surveys that took@amately 30 minutes to complete
for each of the six weeks. Participants in thetinemt group were also required to attend
a 50-minute workshop every week for the duratiothefstudy. The reward offered for

participation was likely insufficient to compensébe these demands. Along with the
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longitudinal design, this high time requirementlikled to increased attrition in this
study.

Six weeks is a relatively short period of timeotzserve changes in personality
and behavior. A longer observation period wouldehbgen ideal, though a longer
follow-up was impossible in the current study doesmall sample size and attrition. This
brief observation period restricted our abilitydetermine whether changes in personality
or behavior resulted from participation in the tne@nt group. Important changes may
have occurred after the last survey was admingtéheugh such changes were
unfortunately not assessed.

Beyond the experimental intervention, many intemgsrelationships emerged
among health behaviors and conscientiousness. drhelational nature of the data on
which they are based precludes our ability to dcawsal inferences. However, when
taken with previous findings, it is now even moleac that conscientiousness plays a key
role in health promotion and disease prevention.

Closing Remarks

The most outstanding health concerns of todaydntg cardiovascular disease
and cancer, are highly complex and often multigysed and slow to develop. This
necessitates making primary prevention a top pyiami health and medicine. These
devastating illnesses are related to numerous itaponealth behaviors that appear to be
resistant to change. Health interventions desigoedld people in changing such difficult
behaviors can be more effective by incorporatingiragierstanding of conscientiousness.

Individuals high in this attribute experience aiggyr of positive outcomes, including
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better health and longevity. Findings from the BesiPersonality Improvement Study
suggest that at least one facet of conscientiogssexpen to change. Hopefully, other
interventions that increase additional facets ofsctentiousness will be identified; such
programs are a promising way to improve healthinélgziduals increase in
conscientiousness over time, they may begin torexpee the multifarious health

benefits we have consistently seen associatedtingipivotal personality trait.
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Table 1

Final scales used to calculate composite scoresaah time point along with Cronbach’s
alpha levels for each of the five conscientiousiiessts.

Facet Scale and Subscale
Perseverance UPPS Urgency, reversed
o =.80 UPPS Perseverance

Grit-S

Self-control CCS Self-control
a=.73 BIC Self-control
IPIP CPI Self-control

Orderliness IPIP NEO-PI-R Orderliness
o =.85 CCS Orderliness

BIC Organization

AB5C Orderliness

Sdf-efficacy  IPIP NEO-PI-R Self-efficacy
o =.83 IPIP CPI Self-efficacy

Responsibility IPIP CPIl Responsibility
o =.69 CCS Responsibility
BIC Responsibility

Note.a = Cronbach’s alpha correlation coefficient.
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Table 2

T-tests for significant differences between thattreent and control group at baseline
using all available data.

Treatment Control

Scale T-Test M (n) M (n)
Personality

UPPS Urgency, reversed t(66) =3.11p< .01 3.75 (39) 3.21 (29)
Perseverance Composite t(66) =2.17p=.03 3.59 (39) 3.28 (29)
NEO Orderliness t(63)=2.67p=.01 3.58 (36) 3.19 (29)
ABC Orderliness t(63)=2.41p=.02 3.62 (36) 3.25 (29)
CCS Orderliness t(63) =2.21p=.03 3.46 (36) 3.17 (29)
Orderliness Composite t(63)=2.27,p=.03 5.21 (36) 4.74 (29)
CCS Responsibility t (63) =2.59p=.01 3.74 (36) 3.48 (29)
Health behaviors

Recent Activity t(61) =2.01p=.05 3.54 (35) 2.86 (28)
Additional

Health Locus of Control, Internal t (62) = 2.36p = .02 4.52 (36) 4.09 (28)
Health Locus of Control, Chancet (62) =-2.46p = .02 2.79 (36) 3.34 (28)

Locus of Control, Internal t (63) =2.23p=.03 4.46 (36) 4.13 (29)
Locus of Control, Chance t (63) =-2.99p <.01 2.76 (36) 3.32 (29)
Outcome Expectancies t(63) =2.43p=.02 5.60 (36) 5.07 (29)
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Table 3

Baseline differences in conscientiousness by treattigroup and data completion status.

Broad trait conscientiousness

Treatment Group

Control Group

Data Completion Status
Complete Data
Partial Data

T-test

Per severance

3.70 (.57)
3.47 (.35)
t(34) = 1.24p = .22

Treatment Group

3.52 (.56)
3.32 (.47)
t(27) = .94p = .36

Control Group

Data Completion Status
Complete Data
Partial Data

T-Test

Self-control

3.63 (.6)
3.53 (.68)
t(37) = .46p = .65

Treatment Group

3.32 (.61)
3.19 (.46)
t(27) = .55p = .58

Control Group

Data Completion Status

Complete Data 5.23 (.88) 5.11 (.75)

Partial Data 4.74 (.76) 4.48 (.57)
T-Test t(34)=1.62p=.11 t(27)=2.32p=.03
Orderliness Treatment Group Control Group
Data Completion Status

Complete Data 5.36 (.84) 4.75 (.93)

Partial Data 4.87 (.81) 4.72 (.43)
T-Test t(34)=162p=.11 t(27)=.12p=.91
Self-efficacy Treatment Group Control Group

Data Completion Status

Complete Data 5.20 (1.11) 4.92 (.85)

Partial Data 5.00 (.49) 4.66 (.91)
T-Test t(34)=.57p=.57 t(27) =.76p= .45
Responsibility Treatment Group Control Group

Data Completion Status
Complete Data
Partial Data

T-Test

5.20 (.72)
5.09 (.8)
t(34) = .41p = .68
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Table 4

Personality correlations averaged across data aditen time points.
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Sdlf-control .59

Orderliness .50 .32

Self-efficacy .78 .37 42

Responsibility .62 46 49 .63

|PIP NEO-PI-R g7 46 .69 .68 .68

I[PIP AB5C 73 .49 .63 .62 .70 .76
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Table 5

Significant correlations at baseline (week 0) floe five facets of conscientiousness,
broad trait conscientiousness, health, and addélandividual difference variables.

Category Scale/Variable with Category Scale/Variable Correlation
Conscientiousness Composites
Perseverance Conscientiousness Composites
Self-control r (65) = .54**
Orderliness r (65) = .49**
Self-efficacy r (65) = .68**
Responsibility r (65) = .55**
Conscientiousness r (65) = .80**
Health Variables
Eating balanced meals r (65) = .33**
Eating fast food r (65) =-.27*
Physical activit§ r (65) = .38**
Physical fitness r (63) = .44**
Physical flexibility r (64) = .29*
Difficulties sleeping r (65) = -.29*
Hours slept per night r (65) = .28*
Sleep quality r (65) = .46**
Frequency of alcohol r (64) = -.25*
consumption
Self-reported health r (64) = .49**
Self-reported health compared r (65) = .33**
to 5 years ago
Satisfaction with health r (64) = .55**
Additional Variables
Depression (CESD) r (65) = -.52**
Anxiety (STAI) r (64) = -.34**
Subjective Happiness Scale r (65) = .52**
Satisfaction with Life Scale r (65) = .61**
Social Support, Family r (64) = .40**
Health Locus of Control, Internal r (64) = .38**
Locus of Control, Internal r (65) = .28*
Locus of Control, Chance r (65) = -.29*
Intrinsic Motivation, Perceived r (65) = .44**
competence
Intrinsic Motivation, Effort r (65) = .28*
Intrinsic Motivation, Felt r (65) = -.35**
pressure or tension
Outcome Expectancies r (65) = .41**
Self-control Conscientiousness Composites
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Orderliness r (65) = .31*
Responsibility r (65) = .49**
Conscientiousness r (65) = .48**
Health Variables
Cooking meals at home r (63) =.27*
Eating breakfast r (65) = .34**
Difficulties sleeping r (65) =-.31*
Hours slept per night r (65) = .26*
Frequency of alcohol r (64) = -.40**
consumption
Additional Variables
Depression (CESD) r (65) = -.34**
Subjective Happiness Scale r (65) = .25*
Satisfaction with Life Scale r (65) =.27*
Social Support, Family r (64) = .44**
Health Locus of Control, Internal r (64) = .36**
Locus of Control, Internal r (65) = .32**
Locus of Control, Chance r (65) = -.32**
Locus of Control, Powerful r (65) =-.30*
others
Intrinsic Motivation, Felt r (65) = -.26*
pressure or tension
Outcome Expectancies r (65) = .46**
Orderliness Conscientiousness Composites
Self-efficacy r (65) = .32**
Responsibility r (65) = .51**
Conscientiousness r (65) = .69**
Health Variables
Eating balanced meals r (65) = .54**
Physical fitness r (63) = .27*
Difficulties sleeping r (65) = -.32**
Frequency of alcohol r (64) = -.25*
consumption
Self-reported health r (64) = .31*
Satisfaction with health r (64) = .35**
Additional Variables
Subjective Happiness Scale r (65) = .40**
Satisfaction with Life Scale r (65) = .49**
Social Support, Friends r (64) = .30*
Locus of Control, Internal r (65) = .33**
Intrinsic Motivation, Perceived r (65) = .33**
competence
Intrinsic Motivation, Effort r (65) = .25*
Outcome Expectancies r (65) = .27*
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Self-efficacy

Conscientiousness Composites

Responsibility r (65) = .41**
Conscientiousness r (65) = .63**
Health Variables
Recent physical activity r (63) =.31*
Physical activit§ r (65) = .42**
Physical fitness r (63) = .42**
Physical strength r (64) = .32*
Hours slept per night r (65) = .26*
Sleep quality r (65) = .36**
Self-reported health r (64) = .47*
Self-reported health, compared r (65) = .39**
to 5 years ago
Satisfaction with health r (64) = .56**
Additional Variables
Depression (CESD) r (65) = -.46**
Anxiety (STAI) r (64) = -.50**
Subjective Happiness Scale r (65) = .52**
Satisfaction with Life Scale r (65) = .51**
Social Support, Friends r (64) = .26*
Social Support, Family r (64) =.27*
Health Locus of Control, Internal r (64) = .28*
Locus of Control, Internal r (65) = .26*
Locus of Control, Chance r (65) = -.29*
Locus of Control, Powerful r (65) =-.27*
others
Intrinsic Motivation, Perceived r (65) = .44**
competence
Intrinsic Motivation, Felt r (65) =-.27*
pressure or tension
Outcome Expectancies r (65) = .31*
Responsibility Conscientiousness Composites
Conscientiousness r (65) = .65**
Health Variables
Cooking at home r (63) = .42**
Eating breakfast r (65) =.27*
Physical activit§ r (65) = .25*
Physical fitness r (63) = .34**
Self-reported health r (64) = .28*
Satisfaction with health r (64) = .25*
Additional Variables
Depression (CESD) r (65) = -.38**
Anxiety (STAI) r (64) = -.35**
Subjective Happiness Scale r (65) = .49**
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Satisfaction with Life Scale r (65) = .48**

Social Support, Friends r (64) = .46**
Social Support, Family r (64) = .45**
Health Locus of Control, Internal r (64) = .34**
Locus of Control, Internal r (65) = .49**
Locus of Control, Chance r (65) = -.35**
Intrinsic Motivation, Perceived r (65) = .48**
competence
Intrinsic Motivation, Effort r (65) = .27*
Intrinsic Motivation, Felt pressurer (65) = -.35**
or tension
Outcome Expectancies r (65) = .57**
Conscientiousness Health Variables
Eating balanced meals r (65) = .44**
Eating fast food r (65) = -.26*
Physical activit§ r (65) = .36**
Physical fitness r (63) = .39**
Physical flexibility r (64) = .30*
Physical strength r (64) = .30*
Difficulties sleeping r (65) = -.30*
Sleep quality r (65) = .36**
Self-reported health r (64) = .38**
Self-reported health, compared ta (65) = .29*
5 years ago
Satisfaction with health r (64) = .45**
Additional Variables
Depression (CESD) r (65) = -.44*
Anxiety (STAI) r (64) = -.30*
Subjective Happiness Scale r (65) = .45**
Satisfaction with Life Scale r (65) = .58**
Social Support, Friends r (64) = .28*
Social Support, Family r (64) = .29*
Locus of Control, Internal r (65) = .37**
Intrinsic Motivation, Perceived r (65) = .47**
competence
Intrinsic Motivation, Effort r (65) = .25*
Outcome Expectancies r (65) = .42**

Note.Each correlation is only reported once in thedabkp < .05, * =p<. 01

%When asked to compare themselves to others the agenand sex.
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Table 6

Means and standard deviations for conscientiousmessding broad trait and the five

facets by experimental condition and time point.

Baseline Week 1 Week 3 Week 5 Week 6
Composite M (SD) M (SD) M (SD) M (SD) M (SD)
Conscientiousness
Treatment 3.63 (.52) -- -- -- 3.68 (.54)
Control 3.45 (.53) -- -- -- 3.43 (.58)
Perseverance
Treatment 3.59 (.62) 3.51 (.58) 3.58(.61) 3.71(.65) 3.B5).
Control 3.27 (.56) 3.41 (.64) 3.30(.55) 3.31(.69) 3.BA).
Self-control
Treatment 5.08 (.86) 5.13 (.75) 5.12(.83) 5.11(.81) 5.B38).
Control 4.89 (.74) 4.82 (.81) 4.84 (.67) 4.88 (81) 4.8B).7
Orderliness
Treatment 5.21 (.85) 5.08 (.91) 5.26 ((93) 5.19(.82) 5.33).
Control 4.74 (.78) 4.86 (.81) 471 (.71) 4.79(.87) 4.83).
Self-efficacy
Treatment 5.14 (.96) 5.16 (1.00) 5.19(1.05) 5.24(.93) H.93)
Control 4.83 (.86) 4.79 (.97) 479 (\91) 4.73(1.02) 4.8D)
Responsibility
Treatment 5.17 (.74) 5.14 (.86) 5.23(.87) 5.13(.84) 5.H1).
Control 4.79 (.82) 4.72 (.94) 4.81(90) 4.85(.98) 4.89).
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Table 7

Planned contrast analyses by facet.

Predicted Pattern

Lambda
T-test

Pure linear increase for broad trait conscientioass.
Week 0O Week1l Week3 Week5 Week 6
-1 -- -- -- 1
t (47)=.58p=.28

Predicted Pattern

Lambda
T-tests
Perseverance
Self-control
Orderliness
Self-efficacy
Responsibility

Pure linear increase by each facet of
conscientiousness.
Week 0 Week1l Week3 Week5 Week6
-2 -1 0 1 2

t(42)=1.14p= .13
t(42) = .24p = .41
t (42) = -.84p = .20
t (42) = .40p = .35
t (42) = -.26p = .40

Predicted Pattern

Lambda
T-tests
Perseverance
Self-control
Orderliness
Self-efficacy
Responsibility

Steady through week 1, linear increase weeks 3-5.
Week O Week1l Week3 Week5 Weekb6
-1.2 -1.2 -2 .8 1.8

t (42) = 1.47p = .07
t(42) = .15p = .44
t (42) =-.70p = .24
t(42) = .31p=.38
t(42) = -.44p = .33

Predicted Pattern

Lambda
T-tests
Perseverance
Self-control
Orderliness
Self-efficacy
Responsibility

Steady through week 3, linear increase weeks 5-6.
Week O Week1l Week3 Week5 Weekb6
-.6 -.6 -.6 A4 14

t (42) = 1.63p = .06
t(42) = .07p = .47
t(42) =-76p = .23
t(42) = .38p=.35
t (42) = -.64p =.26

Note.All p-values are one-tailed.
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Table 8

Health and individual difference variables alonghweach of the facets of
conscientiousness found to be significantly relatelaseline.

Eating Behaviors

Eating more balanced meals
Perseverance
Orderliness
Broad trait conscientiousness
Cooking more meals at home
Self-control
Responsibility
Eating breakfast more often
Self-control
Responsibility
Eating fast food less frequently
Perseverance
Broad trait conscientiousness

Physical Activity and Fitness

Higher rates of recent activity
Self-efficacy
Higher rates of physical activity compared to peers
Perseverance
Self-efficacy
Responsibility
Broad trait conscientiousness
Greater physical fithess compared to peers
Perseverance
Orderliness
Self-efficacy
Responsibility
Broad trait conscientiousness
Greater physical flexibility compared to peers
Perseverance
Broad trait conscientiousness
Greater physical strength compared to peers
Self-efficacy
Broad trait conscientiousness

Sleep

Fewer difficulties sleeping
Perseverance
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Self-control

Orderliness

Broad trait conscientiousness
Greater number of hours slept per night

Perseverance

Self-control

Self-efficacy
Better sleep quality

Perseverance

Self-efficacy

Broad trait conscientiousness

Alcohol Consumption

Less frequent alcohol consumption
Perseverance
Self-control
Orderliness

Self-rated Health

Greater health compared to others same age and sex

Perseverance

Orderliness

Self-efficacy

Responsibility

Broad trait conscientiousness
Greater health compared to 5 years ago

Perseverance

Self-efficacy

Broad trait conscientiousness
Greater satisfaction with health

Perseverance

Orderliness

Self-efficacy

Responsibility

Broad trait conscientiousness

Psychological Well-being

Lower depression scores
Perseverance
Self-control
Self-efficacy
Responsibility
Broad trait conscientiousness
Lower anxiety scores
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Social Support

Perseverance

Self-efficacy

Responsibility

Broad trait conscientiousness

Higher subjective happiness ratings

Perseverance

Self-control

Orderliness

Self-efficacy

Responsibility

Broad trait conscientiousness

Higher satisfaction with life scores

Perseverance

Self-control

Orderliness

Self-efficacy

Responsibility

Broad trait conscientiousness

L ocus of Control

Greater social support from friends

Orderliness

Self-efficacy

Responsibility

Broad trait conscientiousness

Greater social support from family

Perseverance

Self-control

Self-efficacy

Responsibility

Broad trait conscientiousness

Higher internal health locus of control

Perseverance
Self-control
Self-efficacy
Responsibility

Higher internal locus of control

Perseverance
Self-control
Orderliness
Self-efficacy
Responsibility
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Intrinsic Motivation

Broad trait conscientiousness
Lower chance locus of control
Perseverance
Self-control
Self-efficacy
Responsibility
Lower powerful others locus of control
Self-control
Self-efficacy

Outcome Expectancies

Higher perceived competence when completing takks o
this study
Perseverance
Orderliness
Self-efficacy
Responsibility
Broad trait conscientiousness
Higher effort toward tasks of study
Perseverance
Orderliness
Responsibility
Broad trait conscientiousness
Felt less tense or pressured when completing saskg
Perseverance
Self-control
Self-efficacy
Responsibility

Expected positive improvements would result from
efforts to change
Perseverance
Self-control
Orderliness
Self-efficacy
Responsibility
Broad trait conscientiousness
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Figure 1.Mean perseverance values at each time point byriexgetal group.
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Figure 2.Mean sleep quality values at baseline and week&xpgrimental group.
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