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Abstract of the Dissertation
Motivational Flexibility and Patterns of Exercise and Smoking Behavior
by
Susan Dyan Darlow
Doctor of Philosophy
in
Social/Health Psychology
Stony Brook University
2011

Numerous theories are used to explain why peogagmin health behaviors. However,
these theories have some limitations, such as asguhat health is the main motivation for
engaging in healthy behaviors, focusing mostly ealtmy versus unhealthy behaviors, and not
taking into account situational factors. To addtésse limitations, we developed a new concept
calledmotivational flexibility,which is the idea that people can have multiptsoas for
engaging in a behavior, and the main reason foaging in the behavior can change across
occurrences of the behavior. | hypothesized thatvaional flexibility would be associated
with greater behavior adherence, based on flexjbé adjustment research showing that the
ability to disengage from failing goals and reeregagth new goals is associated with success
meeting goals (Rasmussen, Wrosch, Scheier, & Ca2066). However, a pilot study of
motivational flexibility examining fruit and vegdie consumption found that endorsing more
motives was associated with less consumption, edjyeahen the most important reason for
consumption varied day-to-day (Darlow & Lobel, 2DIlhat study suggested that motivational

flexibility may be detrimental to some behaviors.



In the present study, student exercisars (98) and cigarette smokers< 116)
completed daily assessments for 14 days in whieh ithdicated whether they exercised or
smoked, and listed their reasons for doing so.@egvariations among the most important
motive(s) for smoking or exercising each day (“8hg’) was associated with greater frequency
of smoking and enjoyment of exercise, respectividiywever, shifting was associated with less
enjoyment of exercise when the number of reasstedlifor exercising each day was great.
Results suggest that shifting may be indicativarogbility to adapt to changing environmental
demands. However, the combination of having maagaes for engaging in a behavior and not
feeling strongly committed to any single reason tayletrimental to adherence. Findings are
discussed in light of situational and individuattfas that may modify the influence of

motivational flexibility on various behaviors.
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Motivational Flexibility and Cigarette Smoking

Cigarette smoking directly contributes to many g/pécancer, and to coronary heart
disease, stroke, respiratory illness, reproduginadlems in women, cataracts, peptic ulcers, hip
fractures, and low bone density (U.S. DHHS, 200#addition, smoking has a negative effect
on athletic performance (Louie, 2001) and increasemtive mood on stressful days (Aronson,
Almeida, Stawski, Klein, & Kozlowski, 2008). Adversiealth effects are seen as early as
adolescence (Louie, 2001). Nicotine is highly atidg(U.S. DHHS, 1988), and withdrawal
results in irritability, depression, anxiety, res$ness, poor concentration, increased appetite,
cigarette cravings, decreased heart rate, incrdasdgs of stress, and decreased energy
(Hughes, 1992; Parrott, 2000; Perkins, Epsteina&tér, 1990).

Most smokers begin smoking during adolescence {estm Anda, Smith, Remington, &
Mast, 1990). Cigarette smoking is common amongegelistudents, with almost one in three
college students smoking at least one cigarettenpeth (Wechsler, Rigotti, Gledhill-Hoyt, &
Lee, 1998). About half of college smokers iden&i/*social smokers,” or those who mostly
smoke in the presence of others (Moran, Wechsl&|gbtti, 2004). Young adult smokers such
as college students are less likely to quit smokinagy older adults (Khuder, Dayal, & Mutgi,
1999).

There are many reasons why people smoke despiteeih&nown adverse consequences
to health. Among habitual smokers, addiction tetine is a major reason why people smoke
(West & Schneider, 1987). The withdrawal symptoonshsas cigarette cravings and irritability
can make it difficult to make it through an entil@y without smoking. Stress and negative affect
predict cravings (Kassel, Stroud, & Paronis, 200&kins & Grobe, 1992), and expecting

cigarettes to alleviate a negative mood is assettiaith smoking (Wetter, Brandon, & Baker,



1992). Enjoyment of smoking, boredom, and desirsdaial acceptance are also commonly
cited reasons for smoking (Ho, 1989; Prokhoro.e2803). Many college students smoke
because they believe it helps them study for exakest & Lennox, 1992). Many women also
frequently report smoking for relaxation and to idwoeight gain (Marcus et al., 1999; Pirie,
Murray, & Luepker, 1991; Westmaas & Langsam, 20B8%)ally, people’s social networks may
influence whether or not they smoke. Adolescergsaore likely to smoke if their friends do
(Gritz et al., 1998), and some people smoke onborwial situations.

Psychosocial research on cigarette smoking hasiagdrpredictors of smoking
initiation, characteristics of smokers, and smolargsation. However, health behavior theories
that have examined cigarette smoking have focusedlynon smoking cessation. Two examples
of these theories are theeory of planned behavi@nd theranstheoretical modelThe theory
of planned behavior proposes that intention to gaga a behavior (e.g., quitting smoking) is the
key predictor of that behavior. The three pred&tmirintention are attitudes toward the behavior,
perceived pressure from others to engage in thavii@h and perceived control over engaging in
the behavior (Ajzen & Madden, 1986). The transtbgocal model describes engagement in a
health behavior over time, in which people aregatized into one of five stages of change for a
given behavior (Prochaska & Velicer, 1997). Thotlghtranstheoretical model has some
predictive validity for smoking cessation (ProchegkVelicer, 1997; Prokhorov, de Moor,
Hudmon, Hu, Kelder, & Gritz, 2002), findings reldt® the theory of planned behavior have
been mixed (Godin, Valois, Lepage, & Desharnai®62Morman, Conner, & Bell, 1999).

While health behavior theories can be valuablexpianing behavior, there are some
limitations. For example, health behavior theogeserally do not explain the adoption of

unhealthy behaviors such as smoking or binge drgjkhese theories usually examine the



adoption of healthy behaviors such as smoking tiessar exercise. This exclusion of unhealthy
behaviors demonstrates a lack of clarity regargioggsible differences in the adoption processes
of healthy versus unhealthy behaviors. For exampbesons for engaging in healthy behaviors
like exercise are likely to be quite different fragasons for engaging in unhealthy behaviors
like cigarette smoking. In addition, health behaviwories are generally trait-based, in that they
do not take into account situational or sociocualt@@ctors. To address these limitations, we
proposed a conceptual framework of health behawmtives that can be used to explain
smoking behavior.
Motivational Flexibility

People often have multiple reasons for engagiragbehavior. For example, they may
frequently drink alcohol both for social reasond &r stress release. Does the dominant reason
for engaging in a behavior in a given instance geanequently, or is it unchanging?
Motivational flexibilityis the idea that the dominant reason for engaigirrgbehavior varies
across instances of that behavior. In other wgrdsple can be less motivationally flexible (e.qg.,
smoke mostly for stress release) or more motivatigrilexible (e.g., smoke for stress release
one day, but for social reasons the next day)therowvords, motivational flexibility contains
two components: 1) possessing multiple reasonadage in a behavior and 2) the primary
reason for engaging in a behavior changing acrstances of the behavior. This shifting of
motives can occur either inside or outside our amass, as our reasons for engaging in a
behavior are sometimes nonconscious (Bargh, 1990).

Motivational flexibility addresses several weakresssf theories regarding motivation
and health behaviors. First, motivational flexiyilis a concept that defines motivation in terms

of reasons for engaging in a behavior. Most hezthavior theories assume that people engage



in health behaviors for health-related reasonss Enot always the case. For example, some
smokers quit due to financial reasons or pressora tlose others, as opposed to quitting for
health reasons. In addition, most health behatieories apply specifically to healthy behaviors
such as flossing or quitting smoking. They do regatibe the processes associated with
adopting unhealthy behaviors, such as smoking eitges or binge drinking. Motivational
flexibility can be applied to any behavior, healtiryunhealthy. Third, most health behavior
theories also focus on tlaeloptionof a health behavior. Motivational flexibility cdoe applied

to individuals across the full spectrum of behavibose who are just beginning a behavior as
well as those who have been engaging in the behforian extended period of time. Finally,
many theories of motivation and health behaviorteié-based. However, people’s attitudes and
goals related to behaviors are often situationaflyenced. It is also possible that people could
be motivationally flexible regarding one behaviot bot another.

Motivational flexibility is related to the concept flexible goal adjustment, which refers
to the ability to “disengage” from a goal when fagfailure and to “reengage” by forming other
goals (Wrosch, Scheier, Miller, Schulz, & Carve®03). The ability to disengage from a failing
goal is adaptive, as persisting with a task thahoaibe achieved may result in a decrease in self-
esteem and well-being (Henderson, Gollwitzer, &tidgen, 2007). Having flexible goals is
generally related to success in achieving thosésd&asmussen, Wrosch, Scheier, & Carver,
2006; Wrosch et al., 2003). The inability to attagid short-term goals may result in feeling
helpless and may threaten one’s self-esteem (G&ai&ey, 2001). Therefore, harboring
flexible goals may buffer the effects of not beatge to attain a goal, and performance may
continue since there are other goals to be atta@adhe other hand, flexible goal adjustment

may also be indicative of being less committedry @articular goal.



Flexible goal adjustment is different from motiwvatal flexibility in that the former refers
to the ability to alter goals in response to chaggiircumstances (i.e., when the goal becomes
impossible), while the latter refers to possessmufiple reasons for engaging in a health
behavior with changes occurring among the primaagon for engaging in the behavior,
regardless of the impetus for this change. Botltepts describe an ability to adapt to the
environment when challenges arise. In flexible gmhlistment, people alter their goal when it is
beyond attainment. Motivational flexibility suggeshat motives that lead to goal-directed
behavior can vary. If a motive becomes insufficienhducing behavior, then a person who is
motivationally flexible may engage in the behavfdhey harbor another reason to do so. For
example, if people smoke both because their frisntiske and also because smoking makes
them feel relaxed, then they have another reasemtke whether their friends are present or
not. Because of the possession of multiple motirasshift in their importance across behavior
occurrences, it is possible that motivational fieidly will be related to greater behavior
adherence. However, an application of motivatidleiibility to fruit and vegetable
consumption showed that endorsing more motivesasasciated with less consumption,
especially when the most important reason for condion varied day-to-day (Darlow & Lobel,
2011). Given that fruit and vegetable consumptsowery different from cigarette smoking (e.g.,
one is a healthy behavior, while the other is utthgg will motivational flexibility predict
smoking differently?

Objectives and Hypotheses

The purpose of the study was to examine predictbssnoking behavior in young adults

and to test a new idea regarding behavior motivatiased on daily assessments. The first

objective was to examine the influence of specifatives for and barriers to smoking on



smoking behavior. Based on previous research @onsaor smoking (e.g., Prokhorov et al.,
2003; West & Schneider, 1987), we hypothesizedrtiatves associated with craving, stress
release, and situational cues would be associatadyveater frequency of smoking, while social
motives would be associated with less smoking. Rizgg specific barriers to smoking (i.e.,
reasons fonot smoking on a given day), we hypothesized thasnuaiking due to feeling sick
would be associated with greater frequency of snggkivhile not smoking due to lack of desire
would be associated with less smoking.

The second objective of the study was to test matitnal flexibility in student smokers,
specifically, 1) to determine the number of reagorsmoke in a sample of student smokers, 2)
to determine how often variations in the most int@ir motive(s) for smoking occur across
days, and 3) to examine associations between flexind smoking behavior. Flexibility was
determined by taking into account how often the tnmagortant motive(s) for smoking changed
day-to-day and the number of reasons for smokimpleported. We found inter-individual
variability in the motivational flexibility compoms for fruit and vegetable consumption
(Darlow & Lobel, 2011a), so we hypothesized thatwerild also find variability in the
flexibility components for cigarette smoking.

If motivationally flexible people have multiple @ns for engaging in a behavior, and
different motives can ascend over time to becoragthmary reason why a behavior is enacted,
then the probability that people will engage inttbh@havior should be greater. However, it is
also possible that a greater number of reasondwithore strongly related to behavior than how
often the most important motive guiding behaviaftstacross instances of the behavior, as
shifting may be indicative of being less committedny particular behavior motive. It is also

possible that having fewer reasons will be morengjly related to behavior, as commitment to a



single reason may be difficult when there are otoenpeting reasons. A curvilinear association
may exist in which behavior may be associated ha¥ing either very few or many reasons.
However, the main reason why many smokers contimgsenoke is because they are addicted
(West & Schneider, 1987). In this case, such snsokey not need other reasons to smoke.
Therefore, motivational flexibility may only be assated with greater frequency of smoking in
smokers who are not addicted. Thus, we hypothesimdnotivational flexibility would be
associated with cigarette smoking in smokers whaatesmoke daily.
Method

Participants

Undergraduate students at a northeastern pubhersity volunteered for the study
online. Students were invited to participate ifitheported smoking cigarettes at least once a
month. Participation incentives included satisfymgesearch participation requirement for an
undergraduate psychology course, as well as reckgptmotivational profile” that discussed
participants’ overall motivation for cigarette sniadk and offered advice regarding the most
beneficial type of exercise, a healthy alternatoveigarette smoking, for their specific smoking
motives. In addition, all participants in the studgre entered into a raffle to win a $50 gift card.

One hundred sixteen student smokers participatéuei study. Power analysis, based on
Cohen’sd = .15 indicating a medium effect, showed that thimber is sufficient for adequate
power. Participants' age ranged from 18 toM8-(20.0), and gender was 57.5% female and
42.5% male. The ethnic self-identification of peigants was as follows: 50.4% European
American, 39.1% Asian American/Pacific Islande8%.Latino/Hispanic, 1.7% African

American/Black, and 0.9% Other/Mixed, reflecting #thnic composition of the university.



Procedure

The entire daily diary study was completed ontmenhance student participation
(Bolger, Davis, & Rafaeli, 2003). Participants wevkl that they were being invited to
participate in a study on smoking behavior. If tlagyeed to participate, they were directed to a
webpage where they read the consent form and tigkeated how many cigarettes they smoked
each day. They were then sent an e-mail notifioatbocomplete their entries every day for two
weeks. When participation was complete, participaateived their research participation credit,
and they were sent an individualized “motivatiopidfile” according to whether their reasons
for smoking align most with appearance, enjoymensocial reasons.
Measures

Baseline smoking status was measured by one Respondents endorsed one of five
options: less than one cigarette per day but ni@e bne cigarette per month, 1-5 cigarettes per
day, 6-10 cigarettes per day, 11-20 cigaretteslagrand more than 20 cigarettes per day.
Respondents who endorsed the “Less than once ttgypey day but more than one cigarette per
month” option were coded as “light smokers”, wlaleothers were considered daily smokers.

All daily entries were completed online using Agyata software. Each diary entry
consisted of the following itemdid you smoke todayes/no),f no, why noi{open-ended,
participants could skip to end of entry if no cigfées were smoked during the ddyw many
times did you smoke todayhat is the total number of cigarettes you smokedy around what
time did you smoke your last cigarefparticipants were instructed to complete the foitag
guestions pertaining to the last cigarette smokedat were your reasons for smokifggpen-
ended response, able to list up to eight reasandhjow important was each reason to yon a

scale of 1 to 5 with “1” being “not important at’and “5” being “very important”).



Data Coding

The coding scheme for the reasons given for sngokis adapted from relevant studies
of reasons for smoking (e.g., Ho, 1989; McGee &, 1993). Reasons listed for smoking
were coded into the following motive categoriessttgss release, 2) craving, 3) boredom, 4)
habit/context, 5) social, and 6) appetite suppoessReasons listed were coded by three trained
research assistants, with disagreements resolvadstydy investigator. Interrater reliability was
assessed by calculating Cohen’s Kappa, (%6.001), which indicates substantial reliability
(Landis & Koch, 1977).

After each reason for smoking was coded, the nummi@Emes the most important
motive(s) for smoking changed from day-to-day wasnted. This score ranged from 0 (no day-
to-day shifting in the most important motive endabsto 13 (most important motive changed
every day). To take into account variation in thienber of days smoked, the number of shifts
was divided by the number of days smoked.

To examine the number of reasons listed for snpkime total number of reasons that
participants listed over the 14 days was counteddible scores ranging from 1 to 112). As with
shifting, this number was divided by the numbedays smoked to take into account variations
in frequency of smoking.

On the days that participants did not smoke, thesevasked to list their reasons for not
smoking, which we refer to as “barriers” to smokaigarettes. In the absence of previous
research on barriers to smoking, we created a gaiheme. Reasons listed for not smoking
were coded into the following barrier categorigsalisence of cues, 2) no time or opportunity,

3) didn’t want to, 4) trying to quit or cut down), &igarettes not available, and 6) not feeling



well. Cohen’s Kappa was 0.8@ € .001), indicating nearly high agreement (Lar&lisoch,
1977).
Results

All 116 participants completed the baseline assessnkifty-two participants (44.8%)
reported smoking less than one cigarette per dagnbre than one per month; 31 (26.7%)
reported smoking 1-5 cigarettes per day; 18 (15.&rted smoking 6-10 cigarettes per day;
and, 15 (12.9%) reported smoking 11-20 cigaretéesipy. None of the participants reported
smoking more than 20 cigarettes per day. The Sicpaants who did not report smoking every
day were considered light smokers (44.8%), whilethler participants were considered daily
smokers (55.2%). Descriptive statistics are disggday Table 1.1. Independent samphessts
showed that daily smokers smoked on more days glthim 14-day assessmet(t,14) = -11.79,
p< .001, and changed their most important motivie(symoking each day more ofte(il14) = -
2.17,p< .05, than light smokers.

Of 1,624 possible daily entries (14 per 116 patots), 1,545 daily entries were
completed, a 95.1% response rate. Of the 1,549 daities, students reported smoking
cigarettes in 935 entries (60.5% of days asses$atl)e 1.2 summarizes the frequency and
importance of motives listed by participants foro&mng and not smoking.

Which Motives Predict Smoking?

Using linear regression, we examined the assoaidtetween the six motive categories
and smoking. This was done by first entering altiveocategories separately, then again by
entering all the categories into one multivariatadel. The number of times participants

endorsed each motive category was divided by tfa¢ nomber of reasons they listed, yielding a
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proportion score for each motive category. The aut variables were number of days smoked
and average number of cigarettes smoked each dtychlculated from the daily data.

The univariate analyses yielded the following: &mg due to boredon(113) = -2.21p
< .05, or for social reasongl14) = -3.00p < .01, was associated with smoking fewer cigasette
each day across the 14 days. Smoking out of halir @ontextual reasons was associated with
more days of smoking over the 14 day$14) = 3.61p < .001, and smoking more cigarettes on
average over the 14 day&l13) = 3.81p < .01. Smoking cigarettes for stress releasejmgav
and appetite suppression was not significantly@astsd with any of the daily smoking
variables.

The multivariate regression model showed that sngofor stress releasg110) = -2.11,

p < .05, cravingt(110) = -2.87p < .01, and for social reason€l10) = -4.06p < .001, was
associated with smoking on fewer of the 14 daysol&ng for cravingt(109) = -2.31p < .05,
boredom(109) = -2.81p < .01, and social reasornfl09) = -2.36p < .05, was also associated
with smoking fewer cigarettes each day on average the 14 days. Analyses of the variance
inflation factor showed that multicollinearity diebt occur in these models (Kleinbaum et al.,
1998).

Which Barriers Predict Smoking?

To examine the influence of each of the six baca&egories on smoking, the same
analysis format was used as that for examiningrtbgve categories. The number of times
participants endorsed each barrier category wadetiby the total number of barriers they
listed over the 14 days. Both univariate and matiate linear regression was performed.

Analyses were conducted for 97 participants whondidsmoke on at least one of the 14 days.

11



The remaining 19 participants reported smokinglbh4adays, so they did not have the
opportunity to list reasons for not smoking.

Univariate analyses revealed that failing to smake to cigarettes not being available
was associated with smoking on more of the 14 dé35) = 2.08p < .05, and not smoking due
to not feeling physically well was associated vathoking more cigarettes on average over the
14 dayst(95) = 3.23p < .01. Both refraining from smoking due to an adaseof contextual
cuest(95) =-3.02p < .01, and no desire to do $(95) = -3.83p < .001, were associated with
smoking on fewer days, and no desire to smoke Vgasagsociated with smoking fewer
cigarettes on average over the 14 dg@8) = -3.40p < .01. Not smoking cigarettes due to lack
of time or opportunity or due to desire to quit @t significantly associated with any of the
daily smoking variables when examined independently

The multivariate analyses showed that refrainiegifismoking due to an absence of
contextual cueg(91) = -2.64p < .05, and no desire to do $(91) = -3.17p < .01, were
associated with smoking on fewer of the 14 daygséranalyses also showed that not smoking
due to lack of desire was associated with smokemgef cigarettes each day on avera(@,) = -
2.26,p < .05, while not smoking due to not feeling welisvassociated with smoking more
cigarettes each day on averaif@l) = 2.25p < .05. Multicollinearity was not a problem in
these models.

Does Motivational Flexibility Predict Smoking?

Multilevel modeling was used to examine the relaghip between motivational
flexibility and daily cigarette smoking. Multilevehodeling allows for analysis of both within-
person and between-person factors. The within-pefiescior that was examined was change in

smoking behavior over time. The between-persorofaavere the components of motivational
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flexibility: 1) the average number of reasons listever the 14 days, and 2) the number of times
the most important motive(s) changed over the 34 .ddsing lagged multi-level models, the
within-person model allowed for assessment of iiddial change in smoking behavior over a
two-week time period, and of the influence of edaly’s behavior on behavior occurring on
subsequent days. The between-person model allogvemlaxamine individual differences in
motivational flexibility on smoking across individis. Analyses were conducted using PROC
NLMIXED for binary outcomes in SAS 9.2 statisticalftware. Whether the participant was a
daily or social smoker at baseline was controltad Kotivational flexibility was examined as a
predictor of smoking and its related variables awytd 1, controlling for behavior on the
previous day. Since it is possible that one ofciti@ponents of motivational flexibility may have
a larger influence than the other, both componeete examined independently as between-
person factors. Variables representing these twivatmnal flexibility components were
centered at the grand mean.

Being a daily smoker at baseline was associatddaigiarette smoking over the 14 days,
t(115) = 10.22p < .001. Shifting among the most important motiyéged each day was
associated with cigarette smoking,15) = 1.99p < .05. The results of the multilevel modeling
analysis are presented in Table 1.3.

The multilevel analyses were run for both light @laidly smokers separately. Shifting
among the most important motive was associated avgteater likelihood of smoking51) =
2.21,p < .05, in light smokers. No significant trends evéound for daily smokers. Results for

the light smokers can be found in Table 1.4.
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Polynomial Trends

To explore the possibility of a curvilinear relatibetween the motivational flexibility
components and smoking, we conducted hierarchatghpmial regression analyses in which
the flexibility components (average number of ressested over the 14 days, and the number of
times the most important motive(s) changed, enteredseparate regression equations) were the
predictor variables. The number of days smoked theed4-day assessment was examined as
the outcome variable.

A linear relation was found between shifting amdmg most important motive(s) listed
each day (centered) and number of days smokedtlwwdrd days, with arf of 0.05,p < .05.
Adding a cubic term added a significant furtherémsentsr® = .06,F(1, 112) = 7.71p < .01.

The resulting equation was: days smoked = 8.392 ghifting + 4.53 shifting+ 64.83

shifting®. This equation is illustrated in Figure 1. Thediceed number of days smoked is lowest
when shifting is below average (at least one stahdaviation below the mean). The predicted
number of days smoked increases as shifting reaslezage levels, and then increases
substantially as shifting approaches at least tarelard deviation above the mean. Significant
polynomial trends were not found for the averagelper of reasons listed.

Since an association was found between motivershi@ind cigarette smoking for light
but not daily smokers, polynomial trends were exsdiseparately for these two groups. For
light smokers, a linear relation was found betwsl@ifting and number of days smoked over the
14 daysy? = 0.10,p < .05. A cubic term added a significant furthesrementsr® = .12,F(1, 48)
=7.37,p <.01. The corresponding equation was: days smekkd3 — 8.79 shifting + 16.12
shifting” + 83.22 shifting, which is illustrated in Figure 2. Like the trefut the entire sample of

smokers, the predicted number of days smoked isdbwhen shifting is below average (at least
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one standard deviation below the mean). The predlictmber of days smoked increases as
shifting reaches average levels, and then drantigtioareases as shifting approaches above
average levels (at least one standard deviationeath® mean). Significant polynomial trends
were not found for daily smokers.
Discussion

The purpose of the study was to examine predictbdsily smoking behavior,
specifically, motives to smoke, number of reasamergfor smoking, and how often the most
important reason changed across occurrences ofisga@dknalyses of motives associated with
smoking revealed that smoking for mostly social eraving reasons was associated with
smoking fewer cigarettes and on fewer days duhegassessment period. Smoking out of habit
or due to situational cues, on the other hand,asasciated with more days of smoking during
the 14-day assessment period and more cigarettdsesihon average each day, even though
these findings were no longer statistically sigrafit in the multivariate model. Barriers to
smoking were also examined as predictors of dailglsng behavior. For those who did not
smoke on all 14 days, not smoking mostly due tofeeling physically well was associated with
smoking more cigarettes on average each day. Nakisgndue to having no desire to do so was
associated with both fewer days of smoking and fesigarettes smoked each day on average.

These findings exemplify the importance of situadilbcues to an addictive behavior such
as cigarette smoking, which has been noted in pusviesearch (Brownell, Marlatt,
Lichtenstein, & Wilson, 1986; Waters, Shiffman, 8tg, Paty, Gwaltney, & Balabanis, 2004).
Cigarette smoking may become automatic in cerifuratsons where smoking repeatedly occurs,
such as while driving or after waking up or eatngneal, an idea referred to as the cue reactivity

paradigm (Drummond, Tiffany, Glautier, & Remingtd®95). Light smokers and those who
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smoke mostly for social reasons have presumablgeneloped these learned associations
between environmental cues and smoking. Researsklbreported smoking behavior indicates
that those who smoke mainly in the presence ofrstberceive themselves as less addicted to
nicotine compared to more frequent users (Moraal.e2004). The danger is that the more social
and light smokers smoke, the greater the likelihtbad they will form these associations and

will become addicted.

It is counterintuitive that craving and addictias a reported motive was associated with
less daily smoking. Although smokers who smoke noggarettes are clearly more addicted to
nicotine and the act of smoking than those who snegs, perhaps smokers think of their
behavior more contextually than in terms of addictiThat is, although most daily smokers may
be aware that they are addicted to cigarettes,rthight also rationalize their daily behavior in
terms of situational and environmental influendéss lends support to the idea that smoking
cessation therapy should emphasize the smokerisifidation of these situational influences
and breaking the association between the environarehsmoking (Marlatt & George, 1984). It
is also possible that those who explicitly citeiatidn or craving as reasons for smoking are
aware of their behavior as a problem and, hencg,mattempting to monitor their smoking.

The study also tested a new idea called motivatitbexibility, which is the idea that
people can have multiple reasons for engagingoehavior, and the dominant reason for
engaging in the behavior can vary across instaoicést behavior. Based on research on
flexible goal adjustment (e.g., Wrosch et al., 2008 hypothesized that motivational flexibility
would be associated with greater frequency of sngpiparticularly in those who do not smoke
every day. Findings partially supported this hygsik, in that shifting among the most

important motive(s) over the 14-day assessmeniasssciated with greater frequency of
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smoking. We identified a polynomial trend in thia¢ trelationship between motive shifting and
smoking was particularly robust when shifting wakeast above average. The relationship
between motive shifting and smoking, and the cpoading polynomial trend, was found in
light smokers, but not daily smokers. It is possithlat many light smokers do not have a
primary reason that guides their smoking episosi@some may have more triggers that can be
activated, which may result in more smoking. Daityokers do not need so many triggers
because they smoke everyday out of habit or addiclti is also possible that light smokers who
smoke more often feel the need to rationalize thelravior, as illustrated by these smokers
listing a variety of reasons as being importantefach day that they smoked.

We did not replicate the association between rattwmal flexibility and behavior that we
found for fruit and vegetable consumption (Darlow.&bel, 2011). That is, for fruit and
vegetable consumption, motivational flexibility hadhegative influence on behavior; possessing
more motives for consuming fruits and vegetables associated with less consumption, and
this association became stronger as shifting antfemgnost important motive increased. In
contrast, we found that shifting among the mostartgmnt reason was associated with daily
smoking behavior, but the number of reasons ligtasl not associated with behavior. We also
did not find an interaction between number of mediand shifting for smoking behavior. The
difference in findings may be due in part to methlodical variation in the two studies.
Specifically, the component of motivational flexityi that identifies number of reasons for
engaging in a behavior was defined differentlyhia two studies. For the fruit and vegetable
study, we defined this variable as the total nunabenotives for fruit and vegetable
consumption that were endorsed over the 14-dagss@Ent. As motivational flexibility is a new

concept, we have since refined how the variable®perationalized. For the present study, the
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frequency of reasons component was defined asvérage number of reasons listed over the
total number of days smoked, which more accuratgyesents our proposed definition of
motivational flexibility. That is, one componentmibtivational flexibility is the number of
reasons one possesses for engaging in a behayionld examining the number of coded
motive categories that one endorses, some infoomailost. Hence, we decided to look at how
many individual reasons are being listed. In additthe examination of fruit and vegetable
consumption is different from the current studyhat the sample size from the fruit and
vegetable study was only 48 participants, whidess than half of the sample size for the
current study.

Another likely explanation for the differencesfimdings is that the behaviors themselves
are quite different. For one, it is widely knowratliruit and vegetable consumption is healthy,
while cigarette smoking is unhealthy. In addititre desired outcome of these behaviors is
different: restraint from smoking cigarettes, mdreased consumption of fruits and vegetables.
Finally, smoking is addicting and often an automati habitual behavior. To further understand
differences in the influence of motivational fletity on these behaviors, it may be valuable to
examine flexibility in an unhealthy dietary behavisuch as consumption of junk food.

The study had several strengths. First, we usiygdiary methods, which represent a
state-of-the-art measurement tool that captureplpaodaily experiences and minimizes
respondent retrospection, and therefore is thotegyield more accurate data (Bolger et al.,
2003). Examining behavior on a daily basis wasoins way to assess motivational flexibility,
since flexibility refers to variations in daily Hé#abehavior motives. Second, some data were
analyzed using multilevel modeling, which allows flee analysis of both within- and between-

person factors. Both main effects and interactisee entered into these models, creating a
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more comprehensive test of study hypotheses. Vesalsmined not only motives for smoking
cigarettes, but also barriers to smoking. In redean cigarette smoking, barriers have only been
examined in the context of smoking cessation (Agher et al., 2003). Finally, the compliance
rate was very high (approximately 95%). This iglkdue to the study being completed online,
which we reasoned would take less effort for pgodints than a paper-and-pencil journal (Bolger
et al., 2003).

The study has some limitations as well. Firstpadlasures were self-reported, so it is
possible that the participants underreported sngpkftowever, past research has shown that
self-report measures of smoking are reliable amve lggod predictive validity in young adults
and adolescents (Eppel, O’Loughlin, Paradis, &tP2i106; Hatziandreu, Pierce, Fiore, Grise,
Nivotny, & Davis, 1989). In addition, we obtaine@@nvenience sample of university students.
These results may not generalize to older smokerse young adults often have different
reasons for engaging in health behaviors than @deits (Curry, Grothaus, & McBride, 1997).
Young adults are a key group to focus on in cigarainoking research, as smoking initiation
frequently occurs during this time (Escobedo, £1880), and quit rates are lower in this age
group than in older adults (Khuder et al., 1999).

Conclusions

The current study found that day-to-day shiftingopag the most important motive listed
for smoking was associated with a greater frequensynoking, based on daily assessments of
smoking. This association was significant for ligkit not daily smokers. Future research should
continue to assess smoking behavior in those whwtlemoke everyday. Given the known
negative consequences of smoking and the factithaé smokers are likely not addicted to

smoking, it is critical to understand their perceps of their behavior so that appropriate
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interventions can be developed. Motivational flédk§pshould also continue to be examined in
other behaviors. Thus far, we have applied this i@a both to cigarette smoking and fruit and
vegetable consumption. Given the differences weaddor these two behaviors, it is valuable to
examine motivational flexibility in other healthglbaviors such as exercise, which is more
effortful than fruit and vegetable consumption. Mational flexibility should also be examined
in other unhealthy behaviors related to diet, saslsonsumption of junk food. Finally, whether
motivational flexibility is a trait or varies acr®@®ehaviors within people should also be
investigated. Research that examines such quesi@ankelp to uncover why people engage in
unhealthy and healthy behaviors and move us fadiloag in learning how to encourage

healthful behavior change.
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Motivational Flexibility and Exercise Behavior

Exercise has many health benefits. It increasegehaty, prevents obesity, and reduces
risk of coronary heart disease, stroke, Type Ibéias, hypertension, colon cancer, and
osteoporosis (U.S. DHHS, 1996). The benefits totaldrealth are great as well, with positive
effects on depressive symptoms, anxiety, relaxasilmep, and well-being (King, Oman,
Brassington, Bliwise, & Haskell, 1997; McAuley & Bolph, 1995; Ross & Hayes, 1988; Sallis
& Owen, 1999). Despite the many benefits of exeraiates of activity among people who live
in the United States are low, with over half noga&ging in the recommended amount of physical
activity, specifically 150 minutes per week of @i$t moderate intensity activity (CDC, 2007).
Women exercise less than men do (Caspersen, R&darran, 2000; Salmon, Owen,
Crawford, Bauman, & Sallis, 2003), and exercisegatecrease with age (Gordon-Larsen,
Nelson, & Popkin, 2004), with declines beginningyaang as age 13 (U.S. DHHS, 1996).
Exercise can be distinguished from physical agtivitthat the former refers to planned or
structured activity, while the latter refers to &myd of activity, intentional or not (Caspersen,
Powell, & Christenson, 1985). In addition, numeragpects of physical activity and exercise
can be measured, such as frequency, intensitydamdion (Sallis & Owen, 1999). The current
study will focus on frequency, intensity, durati@md enjoyment of exercise.

Perceived barriers to exercise, such as lackd,tenergy, money, and safe access to
adequate exercise facilities, are some of the me@isons that people report for not exercising
(Bock, Marcus, Pinto, & Forsyth, 2001; Salmon et2003). Inadequate reasdns exercise are
also a likely reason why rates are so low. If peau not have a desirable reason to exercise,
then it is unlikely that they will exercise. Mogtsearch on exercise motivation has been done

using theories such @sotection motivation theorfRogers, 1975), which suggests that people
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exercise because they are motivated to preverasksélthough prevention of disease and
illness is a commonly cited reason to exercise &Br& Rocheleau, 2002), people cite a variety
of reasons for exercising, such as to improve appea, enjoyment, relaxation, or to spend time
with a social network (Bryan & Rocheleau, 2002; Bafox, Brewer, & Ratusny, 1995).
Questionnaires designed to assess people’s mdtivegercise, such as the Reasons for
Exercise Inventory (Silberstein, Striegel-Moorenkp, & Rodin, 1988) show that individuals
may endorse multiple reasons for exercising (Daved., 1995, Silberstein et al., 1988).
However, research on motivation to exercise hayetofocused on the possibility that people’s
reasons for exercising vary over time.
Motivational Flexibility

Based on theories of goal-setting and evidencepibaple have multiple reasons for
exercise, we offer a new concept calfedtivational flexibility This is the idea that the dominant
reason for engaging in a behavior varies acrosanuss of that behavior. In other words, people
can be less motivationally flexible (e.g., exer@seh day to burn calories) or more
motivationally flexible (e.g., exercise to burn@aés one day, but for social reasons the next
day). Motivational flexibility contains two compoms: 1) possessing multiple reasons to engage
in a behavior and 2) the primary reason for engagira behavior changing across instances of
the behavior.

Motivational flexibility addresses some weaknessfasurrent health behavior theories.
For example, many health behavior theories asshatgeople engage in health behaviors for
health-related reasons. Motivational flexibilityfues motivation in terms of reasons for
engaging in a behavior, regardless of whether thessons are health-related or not. Also,

health behavior theories focus primarily on healtlbfaviors, such as flossing or quitting
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smoking. Motivational flexibility can be applied bwth healthy and unhealthy behaviors.

Finally, many theories of motivation and health debr are trait-based. However, people’s
attitudes and goals related to behaviors are liteelye situationally influenced. For example,
training to run in a race may be the main reasosdmeone’s exercise. However, once the race
is over, that person may have different reasonsxercising. It is also possible that people could
be motivationally flexible regarding one behaviot bot toward another.

Motivational flexibility is associated with flexiblgoal adjustment, which refers to the
ability to disengage from a goal when facing faland to reengage by forming other goals
(Wrosch, Scheier, Miller, Schulz, & Carver, 200Bhe ability to disengage from a failing goal
is adaptive, as persisting with an impossible tagl result in decreased self-esteem and well-
being (Henderson, Gollwitzer, & Oettingen, 2007AiliRg to attain rigid short-term goals may
result in feeling helpless and may threaten onafsesteem (Getz & Rainey, 2001). Therefore,
having flexible goals may buffer the effects ofifeg to attain a goal, and performance may
continue since there are other goals to be attalHadng flexible goals is generally related to
success in achieving those goals (Rasmussen, Wi8shkier, & Carver, 2006; Wrosch et al.,
2003). However, it is also possible that flexib&abadjustment may be indicative of being less
committed to a particular goal.

Flexible goal adjustment is the ability to alteatgpin response to changing
circumstances (i.e., when the goal becomes impe$swhile motivational flexibility refers to
possessing multiple reasons for engaging in alnéatavior with changes occurring among the
primary reason for engaging in the behavior. If@tive becomes insufficient in inducing
behavior, then a person who is motivationally fldgimay engage in the behavior if they have

another reason to do so. For example, if peoplecesesboth because exercise helps them lose

23



weight and also to “blow off steam,” then they hawether reason to exercise once they have
lost weight. Because of the possession of multipiéives that vary in their importance over
time, it reasons that motivational flexibility witle related to greater behavior adherence.
However, a previous test of motivational flexilyiltas shown that this may not be the case. A
study of motivational flexibility in fruit and veg@ble consumption showed that endorsing more
motives was associated with less consumption, edyeahen the main motive for

consumption changed frequently day-to-day (Darlowa%el, 2011a). It is possible that we may
find the same trend for exercise.

In contrast, an examination of motivational flekilgiin cigarette smokers showed that
shifting among the most important motive(s) for &ing was associated with a greater
likelihood of smoking each day (Darlow & Lobel, 201). Therefore, there may be different
trends regarding motivational flexibility for diffent types of behaviors. Shifting among the
most important motive for smoking each day was @ased with greater engagement in
behavior among cigarette smokers, while shiftinggagithe guiding behavior motive acted as a
moderator of the relationship between endorsingemuotives and eating fewer fruits and
vegetables (Darlow & Lobel, 2011a). Cigarette smglkand fruit and vegetable consumption are
quite different behaviors. For example, fruit amdj@table consumption is healthy, while
cigarette smoking is unhealthy. In addition, theialty desirable form of these behaviors is
different: specifically, restraint from smoking argttes, but increased consumption of fruits and
vegetables. Finally, smoking is addicting and ofterautomatic or habitual behavior. Exercise is
healthy and generally not addicting, so it is poigsihat motivational flexibility in exercise will

manifest differently than in smoking. However, eoge is more effortful than fruit and
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vegetable consumption, so it is possible that natitwmal flexibility will be associated with
exercise differently than with fruit and vegetabsmsumption.
Current Study

The purpose of the present study was to examedigiors of exercise in young adults
and to test a new idea called motivational flexypilbased on daily assessments. Since exercise
is a complex concept (Brownson et al., 2000), waar@red frequency, duration, intensity, and
enjoyment of exercise. The first objective wasxargine the association of specific motives for
and barriers to exercise with exercise behavioseBan research showing that exercise motives
related to improving well-being are associated witbrcise (Maltby & Day, 2001), we
hypothesized that motives associated with heattimption would be positively associated with
exercise. Given the relationship between socigbsu@and exercise (Courneya, Plotnikoff,
Hotz, & Birkett, 2000), we also hypothesized thedisons to exercise related to spending time
with one’s social network would also be positivasociated with exercise. Finally, we
hypothesized that exercising for mostly appearaeasons would be associated with less
exercise, as concern with appearance is genesabcated with poor outcomes such as
decreased self-esteem (Strelan, Mehaffey, & Tiggem2003).

Regarding specific barriers to exercise (i.e.,saadornot exercising on a given day),
we only formed hypotheses for two barriers showpast research to be associated with
exercise: lack of time and not being in the moodxercise. We hypothesized that we would
replicate the association between perceived latcknaf and low levels of exercise (Salmon et
al., 2001). We also hypothesized that citing nahdpén the mood as a barrier to exercise would
also be associated with low levels of exercisay@aiterpreted this barrier as an indicator of low

enjoyment of exercise (Salmon et al., 2001).
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The second objective of the study was to examingvatmnal flexibility in student
exercisers. Motivational flexibility contains twomponents: 1) number of reasons for engaging
in a behavior, and 2) how often variations in thestrimportant motive(s) across instances of the
behavior occur. Flexibility is the combination beem these two components; that is, having
multiple reasons for exercising, with the most imt@ot motive(s) for exercise varying across
instances of the behavior. We assessed how oféemtist important motive(s) for exercising
changed day-to-day and the number of reasons egpfmt exercising. We found inter-
individual variability in the motivational flexibatly components for both fruit and vegetable
consumption and cigarette smoking (Darlow & Lol2€l11a; Darlow & Lobel, 2011b), so we
hypothesized that we would also find variabilitytie flexibility components for exercise. That
is, we believed we would find variation among therage number of reasons listed for
exercising each day, as well as how often the mgsbrtant motive(s) for exercising changed
day-to-day.

If people have multiple reasons for engaging irldvior, and different motives can
ascend over time to become the primary reason wighavior is enacted, then the probability
that people will engage in that behavior shouldjteater, consistent with research on flexible
goal adjustment (Rasmussen et al., 2006; Wrosah,&003). However, it is also possible that
having fewer reasons will be more strongly relatedehavior, as commitment to one motive
may be lower when there are multiple competing wastipresent. This possibility was illustrated
in our examination of motivational flexibility irrdit and vegetable consumption (Darlow &
Lobel, 2011a). Specifically, we found that posssgsnultiple motives for consuming fruits and

vegetables was associated with less consumptipeciedly when the most important reason for
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consumption changed frequently. Thus, we did neaade a specific hypothesis regarding the
association of motivational flexibility and exereifequency, intensity, duration, and enjoyment.
Method

Participants

Undergraduate students at a northeastern pubhersity volunteered for the study
online. Students age 18 and over were invited togyaate if they reported engaging in
moderate or vigorous exercise at least weeklyiddaation incentives included satisfying a
research participation requirement for an undengatelpsychology course, as well as receiving
a “motivational profile” that discussed participsindverall motivation for exercise and offered
advice regarding the most beneficial type of exserdor their specific motives. In addition, all
participants in the study were entered into aedfflwin a $50 gift card.

One hundred ninety-eight student exercisers paatied in the study. Power analysis
(Cohen, 1988) showed that this number is more shificient to detect a medium effect size (
= 0.15). Participants' age ranged from 18 toN+(19.7), and gender was 69% female and 31%
male. The ethnic self-identification of participantas as follows: 50% European American,
34% Asian American/Pacific Islander, 6% Latino/His, 5% African American/Black, and
5% Other/Mixed, reflecting the ethnic compositidritee university.
Procedure

Data were collected online to enhance studenicgzation. Participants were told that
they were being invited to participate in a studyeaercise behavior. If they agreed to
participate, they were directed to a webpage wtierg read the consent form and completed the
Godin Leisure Time Exercise Questionnaire (GLTE@Qdi®@ & Shephard, 1985). They were

then sent an e-mail notification to complete tlegitries every day for two weeks. When
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participation was complete, participants receilemdrtresearch participation credit, and they
were sent an individualized “motivational profilatcording to whether their reasons for
exercise align most with appearance, enjoymergpoial reasons.
Measures

The GLTEQ (Godin & Shephard, 1985) is a four-itgrsychometrically robust measure
designed to assess weekly frequency of mild, meeleaad strenuous/vigorous exercise. A
composite measure of exercise was calculated Wtlidllowing formula, using corresponding
values for the metabolic equivalent of each taskE{M (strenuous exercise * 9) + (moderate
exercise * 5) + (mild exercise * 3). Intensity ofegcise is defined for respondents in the measure
instructions. Specifically, strenuous exercisedfireed as exercise that makes the “heart beat
rapidly” (e.g., running, soccer). Moderate exeressdefined as exercise that is “not exhausting”
(e.q., fast walking, dancing). Mild exercise isidetl as exercise that requires “minimal effort”
(e.g., yoga, golf). This instrument, which is commtyoused to obtain self-reports of exercise,
was chosen for its brevity and established validityis measure can be found in Appendix 1.

Daily entries were completed using PsychData soféwidach entry consisted of the
following items:did you exercise todayes/no)|f no, why nof{open-ended, participants could
skip to end of entry if no exercise done duringdag),what did you ddopen-ended response),
how many times did you exercise today how many minutes did you exercise, did you lbeea
sweat during your exercise sess(gas/no/a little)what were your reasons for exercisifgpen-
ended response; able to list up to eight reasarts day) how important was each reason to you
(on a scale of 1 to 5 with “1” being “not importaattall” and “5” being “very important”), and

how much did you enjoy the exercise ses@ora scale of 1 to 5 with “1” being “did not epjo
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at all” and “5” being “enjoyed very much”). Exereisvas defined for the participants as any
planned or structured physical activity.
Data Coding

The coding scheme for the reasons given for esiagciwas adapted from relevant
studies of reasons for exercising (e.g., Cash, N&vgrant, 1994; Markland & Hardy, 1993).
Reasons listed for exercising were coded into elewing motive categories: 1) routine (e.g.,
habit), 2) appearance/weight management (e.gyno d¢alories, to lose weight), 3) health (e.g,
to feel more energized, sleep better, to improadthg 4) social (e.g., to spend time with
friends), and 5) stress management (e.g., to “lmffwteam”). Reasons listed were coded by
three trained research assistants, with disagresmesolved by a study investigator. Interrater
reliability was assessed by calculating Cohen’spg&a®.80 § < .001), which indicates
substantial reliability (Landis & Koch, 1977).

After each reason for exercising was coded, timelbaur of times the most important
motive(s) for exercising changed from day-to-day waunted. This score ranged from 0 (no
day-to-day shifting among the most important mogwelorsed) to 13 (most important motive
changed every day). To take into account variatidhe number of days exercised, the number
of shifts was divided by the number of days exextis

To examine the number of reasons listed for egengj the total number of reasons that
participants listed over the 14 days was counteddible scores ranging from 1 to 112). As with
shifting, this number was divided by the numbedays exercised to take into account variations
in frequency of exercise.

On days that participants did not exercise, theyevasked to list their reasons for not

exercising, which we refer to as “barriers” to exee. We created a coding scheme based on
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other studies of exercise barriers (Booth, Baurtamen, & Gore, 1997; Brown, 2005). Reasons
listed for not exercising were coded into the faflog barrier categories: 1) too busy (e.g., too
much homework, didn’t have time), 2) no conditiorekercise (e.g., physically ill or did not eat
enough), 3) social and other resources not avail@hy., gym was closed, work-out friends were
not around), 4) not in the mood (e.g., didn’t fide? it, not motivated), 5) other social activities
(e.g., holiday/social event, out of town/on vacafj@and 6) exercised yesterday or recently.
Cohen’s Kappa was 0.8 € .001), indicating substantial interrater rellapi(Landis & Koch,
1977) in the coding of barriers.

Results

All 198 patrticipants completed the baseline asseasn®f 2,772 possible daily entries
(14 entries per 198 participants), 2,711 dailyieatwere completed, a 97.8% response rate. Of
the 2,711 daily entries, students reported exegisi 1,513 entries (55.8% of days assessed).
Table 2.1 summarizes the frequency and importahoeasons listed by participants for
exercising and not exercising. Descriptive statsséind correlations of study variables are
displayed in Table 2.2.

Which Motives Predict Exercise?

Using linear regression, we examined the assoai&tetween each of the five motive
categories and exercise. This was done by firgrenf all motive categories separately, then
again by entering all the categories into one i&giom model, to take into account possible
overlap of motive categories. The number of timadippants endorsed each motive category
was divided by the total number of reasons thegdisyielding a proportion score for each

motive category. The exercise outcome variablesutated from the daily 14-day assessment
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were: number of days exercised, average numbernaftes spent exercising, and average
enjoyment of exercise.

Exercising for health reasons predicted more d&gxercise over the 14 day&l96) =
2.84,p < .05, and more enjoyment of exercise, averaged tbne 14 day€(195) = 2.11p < .05.
Exercising for routine reasons predicted fewer dagescised over the 14 day§l96) = -2.50p
< .05, and less enjoyment of exercise, averagedtbeel4 days(195) = -2.15p < .05.
Exercising for social reasons was associated witferminutes spent exercising each day,
averaged across the 14 day$92) = 3.14p < .01

When all of the motive categories were entereal amte regression model, we found that
exercising for social reasons continued to be aateutwith more minutes spent exercising each
day, averaged across the 14 dafis39) = 2.51p < .05. Analyses of the variance inflation factor
showed that multicollinearity did not occur in teeaodels (Kleinbaum et al., 1998).

We also examined associations between the motteg@aes and the exercise variables
assessed at baseline, specifically strenuous, mtejemd mild weekly exercise. Weekly
strenuous exercise at baseline was negatively iassdavith exercising for social reasons,
t(193) = -2.24p < .05. Moderatet(191) = 2.08p < .05, and mild weekly baseline exercise,
t(192) = 2.14p < .05, was positively associated with exercisimgsiocial reasons. When
examining associations between the motive categjane the baseline exercise variables,
weekly strenuous baseline exercise was negatiwsiycgated with exercising for social reasons,
t(190) = -2.38p < .05, while weekly moderate baseline exercise pesstively associated with

exercising for social reasort§188) = 2.19p < .05.
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Which Barriers Predict Exercise?

To examine the association between each of thebveer categories and exercise, the
same analysis format was used as that for examthagiotive categories. The number of times
participants endorsed each barrier category wadetiby the total number of barriers they
listed over the 14 days. Both univariate and matiate linear regression analyses were
conducted. Analyses were conducted for 184 paditgwho did not exercise on at least one of
the 14 days. The remaining 14 participants repaetemicising on all 14 days, so they did not
have the opportunity to list reasons for not esangj.

Univariate analyses revealed that failing to exserclue to being too busy was associated
with more time spent exercising each dé}/78) = 2.37p < .05. Not exercising due to not being
in the mood to do so was associated with less eamgoy of exercise(181) =-3.10p < .01,
while not exercising due to other social activitress associated with more enjoyment of
exercisef(181) = 2.18p < .05, averaged across the 14 days.

The multivariate model showed that failing to exsgaue to being too busy177) = -
3.43,p < .01, not being in the moot{177) = -3.49p < .01, and other social activitig$l77) = -
2.85,p < .01, were associated with less days exercisedtbgel4-day assessment. Failing to
exercise due to being in no condition to exerd(d&,3) = -1.99p < .05, or not being in the
mood,t(173) = -2.25p < .05, was associated with less time spent exagcesach day, averaged
across the 14-day assessment. Failing to exerasséodhot being the mood was also associated
with less enjoyment of exercise, averaged acrasd4hdayst(176) = -2.76p < .01.

Weekly strenuous baseline exercise was positivedp@ated with failing to exercise due
to intentionally taking time off from exercise (dtgerecent exercisel(179) = 3.68p < .001,

and negatively associated with failing to exercige to being too busy179) = -2.47p < .05.
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There were no problems with multicollinearity iretmultivariate regression analyses of
exercise barriers. None of the exercise varialdssssed at baseline were associated with
barriers to exercise.

Does Motivational Flexibility Predict Exercise?

Both multilevel modeling and hierarchical regressanalyses were used to examine the
relationship between motivational flexibility angpeects of exercise. Multilevel modeling was
used to examine the relationship between motivatiiexibility and aspects of exercise that
occur daily, specifically, whether or not exercigedurred, how many minutes were spent
exercising, and how much exercise was enjoyed artibical regression analyses were used to
examine the relationship between motivational Béity and the exercise variables assessed at
baseline, specifically, weekly strenuous, moderae, mild exercise.

Multilevel modeling allows for analysis of both Wih-person factors and between-
person factors. The within-person factor that wesr@ned in these analyses was change in
behavior over time, specifically change in exeréisguency, duration, and enjoyment. The
between-person factors were the components of atainal flexibility: 1) the average number
of reasons listed over the 14 days, and 2) the eumfttimes the most important motive(s)
changed over the 14 days. Using lagged multi-levadels, the within-person model allows for
the assessment of individual change in exercisawweh(frequency, duration, and enjoyment)
over a two-week time period, as well as the efteéeach day’s behavior on behavior occurring
on subsequent days. The between-person model alosvto test the effects of individual
differences in motivational flexibility on exerciseross individuals. For frequency of exercise,
analyses were done using PROC NLMIXED for binaricomes (i.e., either exercised on day

or did not) in the SAS 9.2 statistical software FIRMIXED was used to analyze the influence
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of the motivational flexibility components on enfognt and amount of time spent exercising
each day. The baseline exercise composite wasotledtfor in these analyses. Motivational
flexibility was examined as a predictor of exercsel its related variables on dayl,

controlling for behavior on the previous day. Sirtds possible that one of the components of
motivational flexibility (i.e., number of reasonscamount of shifting among the most
important motive) may have a larger influence ttrenother, both components were examined
independently as between-person factors. The lasabpresenting the components were
centered at the grand mean. Significant interastiws@re examined using generalized simple
slopes analysis for interactions found in regres¢Rreacher, Curran, & Bauer, 2006). Slopes
were plotted at high (1 SD above the mean), avei@gbe mean), and low (1 SD below the
mean) values to examine whether slopes were stgnilly different from zero.

Baseline exercise was associated with number of dagrcised over the 14 day(d,93)
=4.20,p < .001. Exercise decreased across the 14 tHags) = -2.39p < .05. Shifting among
the most important reason(s) listed each day wascaged with daily enjoyment of exercise,
t(188) = 2.45p < .05. A significant interaction was found betweserage number of reasons
listed and amount of shifting(188) = -3.08p < .01. Simple slopes analyses indicated no
statistically significant trends, but shifting wasirginally associated with less enjoyment of
exercise when the number of reasons listed waseaé#erage, simple slope = -1.0%,-1.68,p
=.09. The results of this analysis are presemtéithble 2.3. No significant predictors were
found in the multilevel analyses of number of mesuspent exercising.

Hierarchical regression analyses were used to exaasgsociations between motivational
flexibility and baseline strenuous, moderate, anld exercise. The motivational flexibility

components (the average number of reasons listdtioe 14 days, and the number of times the
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most important reason changed over the 14 day® amered on the first step, and the

interaction between the two components was entangtle second step. Listing more reasons to

exercise each day was associated with less wedldybaseline exercis190) = -2.00p < .05.

No significant associations were found for weeklyd@arate or strenuous baseline exercise.
Discussion

The purpose of this study was to examine prediadddaily exercise behavior, including
motives and barriers for exercise, number of reagoren for exercising, and how often the
most important reason changed across occurreneeofise. We used a comprehensive
definition of exercise, in which we measured numidedays exercised, amount of time spent
exercising, and enjoyment of exercise. Our basasgsessment of exercise included mild,
moderate, and strenuous weekly exercise.

We first used regression technigues to examinaskeciation between motives for and
barriers to exercise and the exercise variablestoisd that exercising for health reasons was
associated with both greater frequency and enjoywfegxercise versus exercising for mostly
routine reasons, though these associations wergatgdtically significant when all motive
categories were entered into the model. Neverthelbis association is consistent with research
showing that those who consistently exercise emdorsre intrinsic motives for exercise (e.g.,
enjoyment, physical and mental well-being), whitéri@sic motives for exercise (e.g.,
appearance, social norms) are more commonly aitéeéginners to exercise (Ingledew,
Markland, & Medley, 1998). Those who view exer@seanfluencing one’s well-being and who
enjoy it should be more successful in maintainingggercise regimen as opposed to those who

simply view exercise as a routine.
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We also found that exercising for mostly sociabmes was associated with spending
more time exercising each day. Our examinatiorsebeiations between the motive categories
and the baseline exercise variables showed thatisixegy for social reasons was associated with
more mild and moderate baseline exercise as oppgosgenuous weekly baseline exercise.
Social support is strongly related to exercise (@eya et al., 2000), though the nature of this
relationship may vary depending on how supporefied (Darlow & Xu, 2011). For example,
people can be encouraged by their close othersaiwiee, and close others can also model
exercise behavior. We examined support to exengidee form of exercising with close others.
Exercising with friends may offer an opportunitydatch up with one’s social network, but may
also decrease the likelihood of strenuous acti@peaking during strenuous exercise becomes
burdensome unless the intensity of activity is dased. Nevertheless, the social network can be
used to enhance exercise levels.

Some associations between barriers to exerciséhanekercise variables were also
found. Specifically, failing to exercise due to heing in the mood was associated with lower
frequency and less enjoyment of exercise, as wd#ss time spent exercising. Enjoyment of
exercise is associated with the behavior itselgleg Owen, Salmon, Bauman, & Sallis, 1999).
Exposing students to many forms of exercise shmaletase the likelihood of students finding a
form of exercise they enjoy, which should enhanar@se levels. Finally, not exercising due to
being too busy was associated with fewer days efaese during the 14-day assessment. The
association between perceived lack of time andléwsls of exercise is commonly found in
research (e.g., Salmon et al., 2003). Many unittessaccommodate students’ busy schedules by
providing a fitness center on campus. Exercisebeadifficult to fit into one’s schedule, but even

short bouts of exercise are beneficial (Borehaal.eR005). Students should be informed about
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the benefits of including short workouts into th&hedules, as well as where to find local and
inexpensive fitness facilities.

Another objective of our study was to test a newcept called motivational flexibility in
student exercisers. Motivational flexibility is titeea that people can have multiple reasons for
engaging in a behavior, and the dominant reasoarfgaging in the behavior can vary across
occurrences of that behavior. Based on daily assa#s, we found that day-to-day shifting
among the most important motive(s) to exercise agg®ciated with greater enjoyment of
exercise, although we did not find any statisticalgnificant associations between motivational
flexibility and exercise behavior. When the averageber of reasons listed was at least above
average, however, shifting among the most imporasttve(s) was marginally associated with
less enjoyment of exercise. In other words, shgft;beneficial except when the number of
reasons listed are high; that is, four or moreaeadisted on average across the 14 days). It is
possible that enjoyment mediates associations leetwetivation and exercise. Given the
association between enjoyment of exercise andehawor itself in other studies (Leslie et al.,
1999), enjoyment of exercise could be targeteddeyaese interventions as a variable to be
changed, as opposed to interventions focusing @amkgxercise behavior.

Frequent switching among the behavior motive(a) tluide behavior on a given day
suggests an ability to adapt to changing environatelemands. It is also possible that “shifters”
may be different on some unknown variable relateperceptions of the self or of one’s
behaviors. Therefore, it may be valuable to exarnorestructs such as self-concept clarity or
cognitive complexity in association with motivatarlexibility, specifically the day-to-day
shifting component. Shifting among behavior motiigesot always associated with positive

outcomes, however; shifting among the most impaontastive(s) for exercising was associated
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with less enjoyment of exercise when participaisted a large number of reasons. Although this
trend only reached marginal statistical signifieantdemonstrates that the combination of
endorsing multiple behavior motives and the mogtartant motive guiding behavior each day
frequently varying may be associated with neggteeeeptions of healthy behavior. It is also
possible that people who list a large number odaaa, with frequent changes among the most
important motive(s) each day, may demonstratekadacommitment towards the behavior.

Although we did not find associations between ragtonal flexibility and exercise
behavior, findings from the present study partiylicated previous studies of motivational
flexibility in cigarette smoking and fruit and vagble consumption. In the investigation of
cigarette smoking, shifting among the most impdrtaative(s) for smoking was associated with
more days on which smoking occurred (Darlow & Lol2€I11b). In the present study, day-to-
day shifting among reasons for exercising was astutwith greater daily enjoyment of
exercise, except for those who listed several reagwr exercising each day. That is, an exerciser
who exercises mostly for one reason on some daysther reasons on other days reports
greater enjoyment of exercise, possibly becauséaf®ther reasons to exercise that motivate
her and are important to her. A similar statemant lze said for smoking; a smoker who mostly
smokes in social situations may also smoke alohe Has other reasons for smoking that are
important to him, such as for reducing negative o

The investigations of motivational flexibility imealthy behaviors (i.e., exercise and fruit
and vegetable consumption) show that shifting antmiavior motives is not always beneficial.
The study of motivational flexibility and fruit angegetable consumption (Darlow & Lobel,
2011a) found that shifting among the most importaative for eating fruits and vegetables was

associated with greater consumption. However, [3383g¢ more motives for consuming fruits
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and vegetables was associated with less consumptdrthis association became more robust
as shifting among the most important motive inceela3 his demonstrates that motivational
flexibility may be negatively associated with beiwavAlthough we did not find an association
between motivational flexibility and exercise beisaywe found a similar association between
motivational flexibility and enjoyment of exercidexercise is more effortful than fruit and
vegetable consumption; indeed, the most frequéistlyd reason for eating fruits and vegetables
was simply that they were already a part of thelnldeerefore, it is possible that students think
about these two healthy behaviors in different waysddition, the component of motivational
flexibility that identifies number of reasons fargaging in a behavior was operationalized
differently in these two studies, as we refined definitions of the motivational flexibility
variables. Also, the sample size for the curremdis significantly larger than that of the fruit
and vegetable study.

The present study has several strengths. Firstised daily diary methods, a state-of-the-
art measurement tool that captures people’s dapgreences and minimizes respondent
retrospection, which should yield more accurata Bblger, Davis, & Rafaeli, 2003). The
compliance rate for entry completion was very hgbproximately 98%). This is likely due to
the study being completed online, which we reasanaald take less effort for the participants
than a paper-and-pencil journal (Bolger et al.,30Third, some of the data were analyzed
using multilevel modeling, which allows for the &sas of both within- and between-person
factors. Both main effects and interactions wettereal into these models, creating a
comprehensive test of study hypotheses. Finalixergthe complexity of exercise as a construct,
we examined different aspects of exercise. We sdhat some motives have different

associations with various aspects of exercise.
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The study has some limitations as well. Firstpadlasures were self-reported, so it is
possible that the participants overreported exeiroesause of social desirability. Self-reported
exercise, however, is comparable to data recened bbjective measures such as
accelerometers (Troiano et al., 2008). In additparticipants reported their exercise every day,
which should increase the accuracy of reporting.af8e collected data from a convenience
sample of university students. These results mageieralize to the overall population, since
young adults frequently have different reasonsfagaging in health behaviors than older adults
(Curry, Grothaus, & McBride, 1997; Davis et al. 9%59. For this reason, motivational flexibility
for exercise should be examined in older adultsels

The current study, which examined patterns of wadion to exercise, highlighted the
importance of enjoyment of exercise, as well as@sieg with a social network. We found that
those who fail to exercise because they are nitteirmood or do not feel motivated exercise on
fewer days, spend less time exercising, and enjexcese less. We also found that shifting
among the most important reason for exercising daghwas associated with enjoyment of
exercise but not actual exercise behavior. Fuesearch should examine enjoyment of exercise
as a possible mediator in the relationship betweetivation and exercise, and whether
enjoyment has differential influences across variobealth behaviors. Motivational flexibility
has thus far been examined in three health betsafiier, fruit and vegetable consumption,
cigarette smoking, and exercise), and differemtsslociations were found in each study. Health
behaviors may differ from each other on severaletisions: whether they are healthy or
unhealthy, how much effort is needed for engageparat how socially desirable the behavior
is, to name a few. Future research on motivatifiaribility should consider these dimensions.

Capturing the manner in which people think aboatrtangagement in health behaviors can lead
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to fruitful and innovative health behavior interti@ns and may also have implications for

general behavior motivation.
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Additional Analyses: Motivational Flexibility anehdlividual Differences

The studies of motivational flexibility in studegxercisers and smokers show some
associations between aspects of flexibility andavedr. Specifically, frequent variations among
the motive(s) that guide(s) a behavior each daysseciated with greater frequency of smoking
and enjoyment of exercise. Self-perceptions mdyamice these associations. Given the novelty
of motivational flexibility, it is important to detmine its unique contribution to behavior when
taking into account other possible influences.-8sdjulatory focus, for example, is the idea that
motives can be positively or negatively focusedyghs, 1997). Motives with a positive focus
are directed toward gains and are promotion-orcentile motives with a negative focus aim to
avoid undesirable outcomes and are prevention{adei?romotion and prevention orientations
measured as traits are positively correlated (FRigte Rothman, & Jeffery, 2008). If being
promotion-focused is related to being preventiocufed more generally, can people be
motivated to engage in a given behavior by botmatoon- and prevention-focused motives?
We hypothesized that the motivational flexibilitgraponents (i.e., listing more reasons for
engaging in a behavior, and the most importantwa(g) for engaging in the behavior changing
across days) would be associated with both promatmal prevention orientations in student
exercisers and smokers.

Self-concept clarity, resilience, and affect ateaasociated with one’s sense of self and
may also contribute to the relationship betweenvatbnal flexibility and behavior.
Internalizing cultural standards of attractivenesicates sensitivity towards environmental
cues, such as situations where appearance is gatitedttention (Darlow & Lobel, 2010). Is

internalization of cultural attractiveness standalated to flexibility?
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It is possible that motivational flexibility indit@s underlying cognitive complexity;
some people may have a greater ability to peraewiiple reasons to engage in a behavior.
People who are able to “call upon” another reasangage in the behavior to motivate
themselves may also have different cognitive agdithan people who are less flexible. Is
motivational flexibility associated with perceivimgore reasons toot engage in a behavior? For
example, if motivationally flexibility in exercisglis indicative of having more interchangeable
reasons for exercising, will there also be moresaa fomot exercising on a given day? We
hypothesized that the motivational flexibility coongnts would be associated with listing more
barriers to exercise and cigarette smoking on ddaen the behavior did not occur.

Method
Participants

The sample consisted of 198 student exerciserd dddtudent smokers.
Procedure

All data was collected online. Participants whoeggl to participate were directed to a
webpage where they read the consent form and ctedptiee Godin Leisure Time Exercise
Questionnaire (GLTEQ; Godin & Shephard, 1985) éthvere part of the exercise sample
(measure can be found in Appendix 1), or they vesiked to indicate how many cigarettes they
smoked each day if they were in the smoking sanipiley also completed the measures for self-
regulatory focus, self-concept clarity, resilienafect, and internalization of attractiveness
ideals. They then completed entries every dayWorweeks.

Measures
Participants in the exercise sample were askedrlete the following items in each

entry:did you exercise todayes/no)jf no, why noi{open-ended, participants could skip to end
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of entry if no exercise done during the dayhat did you dqopen-ended responsew many
times did you exercise toddgr how many minutes did you exercise, did you lbeeaweat
during your exercise sessigyes/no/a little)what were your reasons for exercisif@pen-ended
response; able to list up to eight reasons each day important was each reason to yon a
scale of 1 to 5 with “1” being “not important at’and “5” being “very important”), antiow
much did you enjoy the exercise ses$@ma scale of 1 to 5 with “1” being “did not epjat all”
and “5” being “enjoyed very much”).

Each entry for cigarette smokers consisted ofdhewing items:did you smoke today
(yes/no),if no, why nofopen-ended, participants could skip to end afyghho cigarettes were
smoked during the dayhpow many times did you smoke todalyat is the total number of
cigarettes you smoked todayound what time did you smoke your last cigar@igeticipants
were instructed to complete the following questipagaining to the last cigarette smokedhat
were your reasons for smokifgpen-ended response, able to list up to eigisores, andhow
important was each reason to y(an a scale of 1 to 5 with “1” being “not importaat all” and
“5” being “very important”).

Self-regulatory focus, self-concept clarity, remilce, affect, and thin ideal internalization,
and other health behaviors were assessed at thkngagssessment. These measures can be
found in Appendix 2.

Self-requlatory focusvas assessed using the Regulatory Focus Quest®iiR&Q);

Higgins et al., 2001), which measures general tecids toward promotion and prevention
orientations. Participants indicate the score liest applies to them on eleven items, all scored
on a five-point scale with (1 Never or seldonb =Very often and broken into subscales for

promotion and prevention orientations. An exambla promotion orientation item is “Do you
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often do well at things that you try?” and a prdi@morientation item is “Not being careful
enough has gotten me into trouble at times.” Thessare has adequate internal consistency for
both the promotiono = .71) and preventioru(= .82) orientation subscales (Higgins et al.,
2001).

Self-concept clarityvas assessed using the Self-Concept Clarity $88I€S; Campbell

et al., 1996), which is designed to measure thengxb which one’s identity is clearly defined
and temporally stable. Participants indicate thgreke to which they agree with twelve items, all
scored on a five-point Likert scale (1Strongly disagrees =Strongly agreg Examples of
items are “l spend a lot of time wondering abouatwind of person | really am” and “My
beliefs about myself seem to change very frequéntlyis measure has high internal
consistencyd = .86) and is correlated with self-esteem, coméimasness, and agreeableness, as
well as low levels of neuroticism (Campbell et 4D96).

Resiliencewvas assessed using the Connor-Davidson Resiligrale (CD-RISC; Connor
& Davidson, 2003). This 25-item measure was desigaeassess the ability to effectively cope
with stress. Participants indicate the degree tehvthey agree with each item, all scored on a
five-point scale (0 Rarely true 4 =True nearly all of the time Examples of items are “Can
deal with whatever comes” and “Not easily discoedhy failure.” The measure shows high
internal consistencya(= .89) and convergent validity with hardiness,iaglosupport, and less
perceived stress (Connor & Davidson, 2003).

Affect was assessed using the Positive and Negativet/Stdwedule (PANAS; Watson,
Clark, & Tellegen, 1988), which includes two teenit subscales that measure positive and
negative affect. Participants indicate on a fiv@pecale (1 2/ery slightly or not at aJI5 =

Extremely how they generally feel. Items in the positiveeaf subscale include “Enthusiastic”
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and “Alert,” while items in the negative affect sghle include “Afraid” and “Irritable.” Both the
positive @ = .88) and negative affeat € .87) subscales are internally consistent. Scomebe
positive affect subscale are associated with saci@ity, while negative affect scores are
correlated with perceived stress (Watson et aB8)L9

Thin ideal internalizatiomvas examined using the eight-item Internalizatobscale of

the Sociocultural Attitudes Towards Appearance Qoesaire (SATAQ); Heinberg, Thompson,
& Stormer, 1995). The Internalization subscale designed to assess the degree to which
people endorse Western cultural standards of temiriearticipants indicate the degree to which
they agree with each item, all scored on a fiveapbikert scale (1 =Strongly disagreeb =
Strongly agreg An example of an item is “I believe that clothesk better on thin models.”
The authors of the scale have shown that the laligation subscale has convergent validity
with measures of body image and eating disturbaacddigh internal consistenay € .88,
Heinberg et al., 1995).
Data Coding and Analysis

Reason for exercising and smoking were codedttadumber of times the most
important motive(s) for exercising or smoking chathdrom day-to-day was counted. This score
ranged from O (no day-to-day shifting among the tnmaportant motive endorsed) to 13 (most
important motive changed every day). To take irwoant variation in the number of days
exercised or smoked, the number of shifts was divioly the number of days exercised or
smoked.

To examine the number of reasons listed for eggrgior smoking, the total number of

reasons that participants listed over the 14 daseounted (possible scores ranging from 1 to
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112). As with shifting, this number was dividedthg number of days exercised or smoked to
take into account variations in frequency of thhaweor.

On days that participants did not exercise or samttey were asked to list their reasons
for not engaging in the behavior, which we refeasd'barriers.” As with the number of reasons
listed for exercising or smoking, the total numbgbarriers that participants listed over the 14
days was counted (possible scores ranging froml129. This number was divided by the
number of days when exercising or smokingrtloccur. As there were some participants who
exercised or smoked on all 14 days of the assedgmeand, analyses of barriers were only
conducted for 184 out of the 198 exercisers andu@©f the 116 smokers.

Pearson’s correlations were examined among averageer of reasons listed each day
for exercise or smoking, amount of shifting amaomg tost important motive(s) listed for each
day of exercise or smoking, promotion and preventinentations, self-concept clarity,
resilience, positive and negative affect, intezatlon of cultural attractiveness standards, and
average number of barriers listed for each dayodéxercising or smoking. Hierarchical
regression analyses were then done to examinesgiogiations between motivational flexibility
and the individual difference variables. Averagenber of motives listed across the 14 days and
the number of times the most important motive@&gtl shifts (both variables centered) were
entered on Step One. Interaction effects (motivatidiexibility) were entered on Step Two.
Correlation and regression analyses were run sigpafar the exercisers and smokers. Main
effects are reported for Model Two (interactionlired in model).

Results
Correlations and descriptive statistics can badon Table 3.1 for exercisers and Table

3.2 for cigarette smokers.
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Exercisers (N = 198)

Listing more reasons each day, averaged overdlumays, was associated with less
positive affectf(186) = -2.59p < .05, and listing more barriers on days that @gerdid not
occur,t(177) = 35.91p < .001. Shifting among the most important motiyé&ed for exercise
each day was associated with resiliet¥?2) = 2.00p < .05, and less negative affet(i,84) =
-2.00,p < .05.

A significant interaction was found between averagmber of reasons and motive
shifting for thin ideal internalization(186) = 2.29p < .05. Number of reasons is associated with
thin ideal internalization when shifting is beloweaage, simple slope = 1.47%4 2.70,p < .01,
average, simple slope = 1.9%; 2.65,p < .01, and above average, simple slope = 2.52.60,

p < .05. The relationship between average numbegasfons listed and thin ideal internalization
becomes more robust as shifting among the mostriputomotive increases.
Smokers (N = 116)

Listing more reasons to smoke each day, averagedtioe 14 days, was associated with
listing more barriers to smoking on days that smgkdid not occurt(93) = 14.71p < .001.
Shifting among the most important motive(s) for &mg each day was associated with thin
ideal internalizationt(108) = 2.14p < .05.

Discussion

The analysis of associations between motivatifiazibility and individual difference
variables revealed that listing more reasons tooes& seems to be associated with generally
negative outcomes (i.e., less positive affectinigstnore barriers to exercise), while frequent
shifting among the most important motive(s) forreige was associated with generally positive

outcomes (i.e., resilience and less negative affébese results were not mirrored in the sample
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of cigarette smokers. However, we also found thatkers who list more reasons for smoking
also tended to list more barriers to smoking. Vée &bund that listing more reasons for smoking
was associated with greater internalization ofuraltthinness standards, and this association
became stronger as shifting among the most impomtative(s) for smoking increased.

Our examination of motivational flexibility in ex@sers showed that shifting among the
most important motive(s) for exercising was asdedavith greater daily enjoyment of exercise.
Therefore, there seems to be a trend in which radnifting is associated with positive
outcomes such as resilience. “Shifters” may beedkfit on some third variable, such as
optimism or cognitive complexity. Similarly, reghce might influence the relationship between
motive shifting and healthy behaviors.

Interestingly, we did not find the same resultsnfmtivational flexibility and cigarette
smoking that we did for exercise. We found an imxtgon between number of reasons listed and
motive shifting for thin ideal internalization, wdin may be associated with sensitivity to
environmental cues (Darlow & Lobel, 2010). Howevers also possible that this was a spurious
finding. Shifting among the most important motiyei(g cigarette smoking was associated with
greater frequency of smoking, indicating that singftmay not be associated with exclusively
healthy behaviors. Shifting may indicate an abildyadapt to changing environmental demands,
though we did not find an association betweenisggie and shifting in smokers. The fact that
there were differential associations between motwal flexibility and variables associated with
the self in the two samples suggests two poss#slitl) motivational flexibility is not a trait; it
operates differently when it is applied to behawitbrat vary in terms of their healthfulness, effort
needed, and social desirability; and, 2) exercigatscigarette smokers are inherently different.

Some research has touched upon the second pdg<gibid., Kaczynski, Manske, Mannell, &
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Grewal, 2008). Future research should investidgaditst possibility: that motivational
flexibility differs across behaviors due to aspetftthe behavior such as whether it is healthy or

unhealthy and how much effort is required for tie@dwvior.
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Conclusion

The purpose of this investigation was to test a @& callednotivational flexibility
which is the idea that people can have multiplsoaa for engaging in a behavior, and the main
reason for engaging in the behavior can changesa@ccurrences of the behavior. This idea was
developed to redress limitations of current helathavior theories, such as assuming that health
is the main motivation for engaging in healthy bebtes, focusing on mostly healthy versus
unhealthy behaviors, and not taking into accountsipnal factors. We hypothesized that
motivational flexibility would be associated withegiter behavior adherence, based on flexible
goal adjustment research showing that the abdityisengage from failing goals and reengage
with new goals was associated with success megtaty (Rasmussen et al., 2006). Examining
student exercisers and cigarette smokers, we pantifirmed this hypothesis. Specifically,
frequent variations among the most important msiveor smoking or exercising each day
(“shifting”) was associated with greater frequentgmoking and enjoyment of exercise,
respectively. However, shifting was associated s enjoyment of exercise when the number
of reasons listed for exercising each day was g&aatilar results were found in an assessment
of motivational flexibility and fruit and vegetabt®nsumption.

Results from the present investigation suggestshiding may be indicative of an ability
to adapt to changing environmental demands. Thasipiity is illustrated in our finding that
shifting and resilience are correlated in exersiselowever, the combination of having many
reasons for engaging in a behavior and not fealirangly committed to any single reason may
be detrimental to adherence of healthy behavibrs.notable that motivational flexibility was
associated with exercise and fruit and vegetabtswmption differently than with cigarette

smoking. Health behaviors can differ on severalatisions; for example, they may differ in
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their healthfulness, effort needed for engagensend,social desirability. It is possible that
motivational flexibility’s differential associatiewith behaviors may be moderated by these
dimensions, and future research could explorepissibility. It is likely that cognitive processes
associated with the adoption and maintenance dfrhiee@haviors differ according to the nature
of the behaviors themselves. Investigating how [gethpnk about these behaviors may benefit
research and the development of health behavieniantions and may add to the field of

knowledge regarding general behavior motivation.
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Table 1.1

Descriptive Statistics of Study Variables for Dailyd Light Smokers.

Variable® # of days smoked # of cigarettes smoked  Averagferélasons Motive shifting
All - S55%* .04 .23*
# of days smoked Daily Agrr* -.04 -.07
Light -13 .09 .32*
All -.05 .03
# of cigarettes smoked Daily -- -.03 -.07
Light -.16 -14
All -- 31**
Average # of reasons  Daily 37
Light .24
All --
Motive shifting Daily
Light
All 8.0 (4.1) 4.0 (3.1) 311 0.5 (0.3)
M(SD) Daily 10.8 (2.7) 5.5(3.1) 3.272p. 0.6 (0.3)
Light 4.7 (2.8) 2.2 (1.8) 3.0qp 0.5 (0.3)

*p < .05, *p < .01, **p < .001;Note. ® Range of values: Number of days spent smokingdj1Mumber of cigarettes smoked, on average (1-
15); Average number of reasons listed per day (M8}ive shifting (0-0.9)
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Table 1.2

Motives for Smoking or Not Smoking.
Smoking
Frequency Mean Importance

M (SD)
Stress release 848 (29.6%) 3.9 (1.0
Craving 538 (18.8%) 3.4 (1.1)
Bored 347 (12.1%) 3.1(1.2)
Habit/Context 688 (24.0%) 3.5(1.1)
Social 422 (14.7%) 3.3(1.1)
Appetite suppressant 21 (0.7%) 3.7 (1.3)
®Total = 2, 864
Not Smoking

Category Frequendy

Absence of cues

No time

Didn’t want to

Trying to quit
Cigarettes not available

Not feeling well

274 (15.0%)
330 (18.1%)

447 (24.5%)

334 (18.3%)

291 (16.0%)

145 (8.0%)

2Total = 1,821
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Table 1.3
Effects of Average Number of Reasons and Shiftirigadly Cigarette Smoking (N = 116).

Coefficient® SE® p
Intercept -2.94 0.38 <.001
Baseline Consump 2.38 0.23 <.001
Time -0.03 0.02 122
Number of Reasons 0.01 0.09 .933
Shifting 1.25 0.63 .049
Time * Reasons 0.00 0.01 .765
Time * Shifting -0.07 0.06 .233
Reasons * Shifting 0.25 0.23 .264

Note. ® Regression coefficient estimafeSE = standard error
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Table 1.4

Effects of Average Number of Reasons and Shiftirigaaly Cigarette Smoking
in Light Smokers (n = 52).

Coefficient® SE® p
Intercept -0.61 0.21 .005
Time -0.01 0.02 .633
Number of Reasons 0.03 0.10 .810
Shifting 1.59 0.72 .032
Time * Reasons -0.01 0.01 .624
Time * Shifting -0.05 0.07 .483
Reasons * Shifting 0.04 0.22 .852

Note. ® Regression coefficient estimafeSE = standard error
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Table 2.1

Motives for Exercising or not Exercising.

Exercising
Frequency Mean Importance

M (SD)
Routine 1,061 (19.1%) 4.0 (1.0)
Appearance 1,388 (25.3%) 4.4 (0.8)
Health 1,570 (28.6%) 4.5(0.8)
Social/Fun 1,037 (18.9%) 4.1 (1.0)
Stress release 428 (7.8%) 4.3 (0.8)
& Total = 5,484
Not Exercising

Category Frequenty

Too busy 1,689 (46.1%)
No condition to exercise 320 (8.7%)
Resources not available 332 (9.1%)
Not in the mood 739 (20.2%)
Other social activities 266 (7.3%)

Exercised yesterday or recently 315 (8.6%)

2Total = 3,661
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Table 2.2

Correlations, Means, and Standard Deviations ofi$stdariablegN = 198).

Variables’ 1 2 3 4 5 6 7 8 9
1. Strenuous exercise - .04 .07 .66*** RN Rl 33* .09 .03 .02
2. Moderate exerciSe -- A0x** B7F** .07 .08 ® -.02 .01
3. Mild exercisé -- .B4*** .05 .09 .02 -15 -.04
4. Exercise contp -- 29*F* 2T** .09 -.04 .02
5. # of days -- A3 A3 .04 .09
exerciset
6. Avg. minutes spent -- A7* .09 .03
exercising
7. Avg. enjoyment of -- A7 .18**
exercisé
8. Avg. number of 26%**
reasons
9. Motive shifting --
M 3.2 3.5 4.4 58.8 7.6 62.6 4.0 3.6 6 O.
SD 1.9 2.5 3.7 26.6 3.3 31.3 0.7 2.2 20

*p < .05, **p < .01, ***p < .001;Note. 2 Range of values: Strenuous exercise (0-9), Modenetrcise (0-17), Mild exercise (0-25),

Baseline exercise composite (13-165), Number of d@gnt exercising (1-14), Average number of mmapent exercising (14.8-207.7),
Average enjoyment of exercise (1-5), Average nunobeeasons listed per day (1-8), Motive shiftifgd(9);” Calculated from baseline

data;® Calculated from daily data.

58



Table 2.3

Effects of Average Number of Reasons and Shifiirigadly Enjoyment of Exercise.

Coefficient® SE® p
Intercept 3.88 0.12 <.001
Baseline Exercise 0.00 0.00 267
Time 0.00 0.01 .365
Number of Reasons 0.04 0.03 204
Shifting 0.64 0.26 .015
Time * Reasons 0.00 0.00 .987
Time * Shifting -0.04 0.02 .103
Reasons * Shifting -0.28 0.09 .002

Note. ® Regression coefficient estimafeSE = standard error
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Table 3.1

Correlations, Means, and Standard Deviations ofigtdariables in ExerciserdN = 198).

Variables® 1 2 3 4 5 6 7 8 9 10
1. Avg. number of -- 26*** -.08 .09 -.04 -.01 -.15* -.01 .10 .94 ***
reasond
2. Motive shiftingb -- A1 .02 .05 14 .10 -.14 .01 26***
3. Promotion - .33x** 52k .68*** 58*** -, 35%** -.08 -11
orient®
4. Prevention -- 40*** 25%** .25** -.13 -.06 .06
orient®
5. Self-concept - H53rrx A8rrx -.38%x** - 24%* -.09
clarity ©
6. Resiliencé - A R -, 39%** -.15* -.05
7. Positive affect -- - 20 -.13 - 23k
8. Negative affect -- 23% -.01
9. Thin ideal inf - .09
10. Avg. # of -
barriers”
M 3.6 0.6 22.2 17.7 42.7 67.9 36.5 22.0 21.8 3.1
SD 2.2 0.2 3.9 4.1 9.1 14.4 7.2 17. 7.9 2.3

*p <.05, ¥p < .01, **p < .001;Note. * Range of values: Average number of reasons lig¢edlay (1-8), Motive shifting (0-0.9), Promotioniemtation (7-30),
Prevention orientation (7-25), Self-concept cla(it9-60), Resilience (20-100), Positive affect 83); Negative affect (10-50), Thin ideal internatinn (8-40),
Average number of barriers listed (1-8alculated from daily datdCalculated from baseline data.
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Table 3.2

Correlations, Means, and Standard Deviations ofi$tdariables in Smoke(sl = 116).

Variables® 1 2 3 4 5 6 7 8 9 10
1. Avg. number of - 31 -.02 -.04 -.03 -.02 -.08 .03 -.05 .86***
reason®
2. Motive shifting -- -.05 -.06 .05 -13 -15 .02 19* 17
3. Promotion - .13 A45Fr* RoTohisad 54+ - 47 -.22% -.04
orienf
4. Prevention -- .28*%* .05 .04 -15 .07 =12
orienf
5. Self-concept -- S1x** .36*** - 7 LFr* -45*** -.10
clarity”
6. Resilience -- .B9*** - 58*** -.28** 04
7. Positive affeét - - 20%* S 27** -17
8. Negative affett -- e L .06
9. Thin ideal -- -.02
interrt
10. Avg. # of -
barrier
M 3.1 0.5 20.8 15.5 34.9 61.4 33.5 25.5 24.7 3.1
SD 2.1 0.3 3.9 4.4 8.7 16.7 7.1 7 8. 8.1 2.1

*p < .05, *p< .01, **p < .001;Note. ® Range of values: Average number of reasons ligedlay (1-8), Motive shifting (0-0.9), Promotioriemtation (8-
28), Prevention orientation (5-25), Self-conceprity (12-54), Resilience (14-100), Positive afféi-50), Negative affect (10-50), Thin ideal imalization
(8-40), Average number of barriers listed (18R alculated from daily dat&;Calculated from baseline data.
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Shifting among the most important motive(s)
listed each day

Figure 1.

Cubic trend for shifting and number of days smatest the 14 day assessment. The predicted
number of days smoked increases as shifting reanlerage levels, and then increases
substantially as shifting approaches at least daedard deviation above the mean.
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Shifting among the most important motive(s)
listed each day

Figure 2.

Cubic trend for shifting and number of days smakdajht smokers. The predicted number of
days smoked increases as shifting reaches aveeagés| and then dramatically increases as
shifting approaches above average levels (at leaststandard deviation above the mean).
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Appendix 1

Godin Leisure Time Exercise QuestionnairédGodin & Shepard, 1985)

1) Considering &-day period (a week), how many times on the average do yainelo
following kinds of exercise fomore than 15 minutesduring yourfree time:

a) STRENUOUS EXERCISE (HEART BEATS RAPIDLY)

(i.e., running, jogging, hockey, football, soccggquash, basketball, cross country skiing, judo,
roller skating, vigorous swimming, vigorous longtdince bicycling)

Times per week:

b) MODERATE EXERCISE (NOT EXHAUSTING)

(i.e., fast walking, baseball, tennis, easy biayglivolleyball, badminton, easy swimming, alpine
skiing, popular and folk dancing)

Times per week:

c) MILD EXERCISE (MINIMAL EFFORT)

(i.e., yoga, archery, fishing from river bank, bowl, horseshoes, golf, snowmobiling, easy
walking)

Times per week:

2) Considering @-day period (a week), during youeisure time, how often do you engage in
any regular activity long enoughweork up a sweat(heart beats rapidly)? Please circle the
answer that best applies to you.

1-Often

2 Sometimes

3 Never/Rarely
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Appendix 2
Regulatory Focus QuestionnairgHiggins et al., 2001)

This set of questions asks you about specific evanyour life. Please indicate your answer to
each question by indicating the appropriate numbt to it.

Never or Sometimes Very
seldom often
1 2 3 4 5

1. Compared to most people, are you typgicalable to get what you want out of life?

2. Growing up, would you ever “cross theiby doing things that your parents would
not tolerate?
. How often have you accomplished things dbt you “psyched” to work even harder?
. Did you get on your parents’ nerves ofteen you were growing up?

. How often did you obey rules and regoitetithat were established by your parents?

3

4

5

6. Growing up, did you ever act in ways jtwatr parents thought were objectionable?

7. Do you often do well at different thirtat you try?

8. Not being careful enough has gotten aetiauble at times.

9. When it comes to achieving things thatrmportant to me, | find that | don’t perform
as well as | ideally would like to do.

10. | feel like I have made progress tovimmidg successful in my life.

11. | have found very few hobbies or adésitn my life that capture my interest or

motivate me to put effort into them.
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Self-Concept Clarity Scale(Campbell et al., 1996)

Please indicate your answer to each question bgatdg the appropriate number next to it.

Strongly Sometimes Strongly
disagree agree agree
1 2 3 4 5

1. My beliefs about myself often conflictwone another.

2. On one day, | might have one opinion yéetf and on another day, | might have a
different opinion.

3. I spend a lot of time wondering abouttrad of person | really am.

4. Sometimes | feel that | am not reallygbeson that | appear to be.

5. When | think about the kind of persoavéibeen in the past, I'm not sure what | was
really like.

6. | seldom experience conflict betweerdifferent aspects of my personality.

7. Sometimes | think | know other peopledvghan | know myself.

8. My beliefs about myself seem to changg frequently.

9. If | were asked to describe my personatity description might end up being
different from one day to another day.

10. Even if | wanted to, | don’t think | wduell someone what I'm really like.

11. In general, | have a clear sense oflvamo and what | am.

12. It is often hard to make up my mind alleings because | don't really know what |
want.
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Connor-Davidson Resilience Scal@Connor and Davidson, 2003)

Please use the following scale to indicate theekegy which you have felt the following over
the past month:

Not true Sometimes True nearly all

at all true of the time
0 1 2 3 4

. Able to adapt to change

. Close and secure relationships

. Sometimes fate or God can help

© 00 N OO O o W N P

. Can deal with whatever comes

. Past success gives confidence for nellengas

. See the humorous side of things

. Coping with stress strengthens

. Tend to bounce back after illness ordtapd

. Things happen for a reason

10. Best effort no matter what

11. You can achieve your goals

12. When things look hopeless, | don't gipe
13. Know where to turn for help

14. Under pressure, focus and think clearly
15. Prefer to take the lead in problem gglvi
16. Not easily discouraged by failure

17. Think of self as strong person

18. Make unpopular or difficult decisions
19. Can handle unpleasant feelings

20. Have to act on a hunch

21. Strong sense of purpose

22. In control of your life

23. I like challenges

24. You work to attain your goals

25. Pride in your achievements
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Positive and Negative Affect Schedul@Vatson, Clark, & Tellegen, 1988)

This scale consists of a number of words that desdifferent feelings and emotions. Read each
item and then mark the appropriate answer in theespext to that word. Indicate to what extent
you generally feel this way, that is, how you feelthe average. Use the following scale to
record your answers.

Very slightly Moderately Extremely
or not at all

1 2 3 4 5

Interested
Distressed
Excited

Upset
Strong

Guilty
Scared

Hostile

© © N o g s~ wDdhPE

Enthusiastic
. Proud

. Irritable

. Alert
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. Ashamed

'_\
o

. Inspired

=
a1

. Nervous

=
(o]

. Determined

-
\l

. Attentive

=
oo

. Jittery

=
(o]

. Active
. Afraid

N
o
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Sociocultural Attitudes Towards Appearance Questionaire (Heinberg, Thompson &
Stormer, 1995)

Please use the following scale to indicate theekety which you agree or disagree with the
following statements:

strongly neither strongly
disagree agree nor agree
disagree
1 2 3 4 5

*1. Women who appear in TV shows and mgwegect the type of appearance that |
see as my goal.

*2. | believe that clothes look better o tinodels.

*3. Music videos that show thin women maleewish that | were thin.

*4. |1 do not wish to look like the modelgie magazines.

*5. 1 tend to compare my body to people agazines and on TV.

6. In our society, fat people are not regguab unattractive.

*7. Photographs of thin women make me whsh twere thin.

8. Attractiveness is very important if yoanto get ahead in our culture.

9. It's important for people to work hardtbair figures/physiques if they want to
succeed in today’s culture.

10. Most people do not believe that thenihiryou are, the better you look.

11. People think that the thinner you dre bietter you look in clothes.

12. In today’s society, it's not importamtalways look attractive.

*13. | wish | looked like a swimsuit model.

*14. | often read magazines liResmopolitan, VoguandGlamourand compare my

appearance to the models.

* Thin ideal internalization subscale
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