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Young adults face numerous barriers that can undermine their engagement in healthy
behaviors. For example, young adults on average experience disproportionally large
declines in physical activity (PA) participation compared to other demographic groups.
Self-evaluation processes may help explain these declines. This study investigated young
adults’ weekly trajectories of moderate physical activity, exploring self-evaluation processes,
including self-efficacy and shame as time-varying covariates. A total of 71 young adults
(Mage = 21.25, SD = 1.18; 55% male) reported moderate physical activity, exercise self-
efficacy, and anticipated shame toward exercise once a week for 5 weeks. Latent growth
curve models showed that a linear slope fit these data better than alternative models.
Parameters of the linear model revealed that these young adults reported engaging in
40 min of moderate PA approximately 3 days per week. However, there were physical
activity differences in initial levels and rates of change. Exercise self-efficacy consistently
predicted physical activity in a positive direction and with a small-to-medium magnitude.
Anticipated shame was an inconsistent predictor of physical activity, showing a negative
direction and small magnitude at time one and on average across the 5 weeks. These
findings highlight considerable variability in young adults’ short-term trajectories of physical
activity and underscore both positive and negative processes of exercise related self-
evaluations. Future physical activity interventions targeting young adults should incorporate
strategies that enhance self-efficacy (e.g., mastery experiences) and reduce feelings of
shame (e.g., attribution training).

Keywords: emotions, exercise, motivation, self-efficacy, shame

INTRODUCTION

Regular participation in physical activity (PA) is a lifestyle habit that enhances physiological and
psychosocial wellbeing across all segments of the population (United States Department of Health
and Human Services, 2018). Regular PA also reduces risk for developing non-communicable
diseases that can reduce quality of life and cause mortality (Piercy et al., 2018). In fact, evidence
underscores increasing rates of preventable risk factors such as obesity and cardiovascular disease
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in younger populations (Wittekind et al, 2018). Young adults
are one segment of the population who, on average, experience
disproportionally large declines in regular PA during the transition
from adolescence (Zick et al,, 2007; Kwan et al., 2012). Among
different segments of the young adult population, those who
enroll in post-secondary education appear to be at greatest risk
for experiencing declines in PA (Bray and Born, 2004). According
to American College Health Association (2020), less than half
of college and university students in the United States meet PA
recommended guidelines related to aerobic activity and less than
40% related to muscular strength and endurance. In fact, evidence
suggests that college and university students throughout the
world often fail to meet PA guidelines (Haase et al., 2004).
PA participation is a complex endeavor; therefore, explaining
declines in young adults’ PA is a difficult process. Combinations
of environmental and biopsychosocial factors potentially cause
variations in both short-term and long-term PA patterns. In
general, many young adults who attend college or university
experience major life changes such as moving away from home
for the first time, having greater independence in day-to-day
decision making, and experiencing changes in peer groups
that for many appear to undermine health (Pullman et al,
2009; Deforche et al., 2015). Other factors such as work and/
or school demands, sickness, competence beliefs, weather, access
to facilities, and social support can facilitate or disrupt young
adults’ PA on a daily, weekly, monthly, and/or yearly interval.
Although evidence suggests that many college and university
students fail to meet PA guidelines (Haase et al., 2004), there
remain gaps to understanding how young adults’ engagement
in PA changes over time. For example, cross-sectional studies
provide no information on changes in young adults’ PA behavior
(e.g., Drenowatz et al, 2015). Intervention studies provide
important information on how young adults PA behavior
changes under controlled conditions but rarely explores intra-
individual changes (e.g., Fiebert et al., 2004). Furthermore,
these studies often assume homogeneity in PA behavior within
the sample at baseline. There is a clear need for investigating
within person trajectories of young adults’ PA, including naturally
occurring factors that may help explain individual patterns
(Lemoyne et al., 2016). Currently there is conflicting evidence
on the nature of change in young adults PA with research
demonstrating both increases (Lemoyne et al, 2016) and
decreases (Lounassalo et al., 2019) over time. In this study,
we investigate young adults’ weekly PA trajectories, examining
whether self-evaluation processes help explain individual
differences in these trajectories. Specifically, we explore two
self-evaluation processes (Tracy and Robins, 2004; Baldwin
et al, 2006): exercise self-efficacy and anticipated shame. In
the paragraphs below, we define exercise self-efficacy and
anticipated shame within the context of self-evaluation; describe
how self-evaluation links to health behaviors such as PA; and
outline the purpose and specific hypotheses of the study.

Self-Evaluation and Physical Activity

People strive to maintain a positive sense of self, seeking out
opportunities that facilitate positive and avoiding situations that
produce negative self-evaluations (Baumeister, 1999; Marsh, 1990).

Theorists suggest self-evaluation processes such as self-efficacy
and shame influence how individuals interpret, act, and react
within their environment (Bandura, 2004; Baldwin et al., 2006).
Self-evaluation provides a common link between self-efficacy
and shame. Bandura (1997) defines self-efficacy as one’s beliefs
about capabilities to engage in behaviors that lead to specific
performance achievements. Individuals rely on self-evaluation
(e.g., “do I have the capability to run a mile in 8:00 min?”)
when making judgments about their self-efficacy (Bandura,
2004). Shame also requires self-evaluation, representing a self-
conscious, negative emotion whereby individuals believe they
have or will fail to meet an internal and/or external standard,
resulting in self-degradation (Tracy and Robins, 2004). Self-
efficacy is central to health behaviors because people have
little incentive to take action and persist unless they believe
in their abilities to produce desired outcomes (Bandura, 2004).
Likewise, feelings of shame can reduce health behaviors through
ambivalence, aversion, and withdraw (Danielson et al., 2016).
Together, self-efficacy (i.e., can I do it?) and shame (i.e., how
will T feel if I fail to do it?) reflect common cognitive and
emotional self-evaluation processes that direct behavioral
engagement and previous research establishes connections
between self-evaluation and various health behaviors,
including PA (Castonguay et al., 2017).

Self-efficacy is arguably the single strongest self-evaluation
determinant of PA adoption, adherence, and maintenance
(McAuley and Blissmer, 2000; Wallace et al., 2000; Amireault
et al, 2012). This evidence is robust across different
demographics, time intervals, parameters of PA, study designs,
and study contexts. For example, PA studies demonstrate that
self-efficacy consistently enhances future PA in youth (Dishman
et al., 2004), young adults (Parschau et al., 2012; Farren et al.,
2017), adults (Dallow and Anderson, 2003), and older adults
(Clark, 1996). However, Anderson-Bill et al. (2011) revealed
that exercise self-efficacy tends to decline with age. Research
also demonstrates that self-efficacy predicts changes in both
short-term (Courneya and McAuley, 1994) and long-term
(Amireault et al., 2012) PA. Courneya and McAuley (1994)
also reported self-efficacy as a predictor of both frequency
and intensity of PA in young adults.

Both observational (e.g., Farren et al., 2017) and intervention
studies (e.g., McAuley et al, 2012) consistently highlight the
importance of self-efficacy in relation to PA. For example, in
a review of PA interventions (n = 20), Williams and French
(2011) reported that the correlation between changes in self-
efficacy and changes in PA was robust (r = 0.69). Self-efficacy
is also a crucial determinant of PA maintenance. In a meta-
analysis study of PA intervention studies conducted by Amireault
et al. (2012), participants with higher levels of self-efficacy at
baseline were more likely to be physically active and less likely
to relapse 6 or more months post intervention. Finally, using
self-efficacy as a tool for promoting PA can be across a variety
of contexts, including school (Dishman et al, 2004), faith
(Anderson-Bill et al., 2011), health (Maddison et al., 2014),
and leisure (Farren et al., 2017) settings.

Self-efficacy is also theorized to affect other psychosocial
factors of health behaviors such as goal setting and intentions
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(Bandura, 2004; Buchan et al., 2012) as well as affective responses
(Magnan et al., 2013). Collectively, these robust links between
self-efficacy and PA make it a central factor in the investigation
of health behaviors. However, a majority of these studies has
focused on the ability of self-efficacy to explain inter-individual
differences in PA (Buchan et al., 2012). In other words, most
studies examine how self-efficacy relates to differences or the
average magnitude of change between groups of people. Few
studies explore how self-efficacy relates to intra-individual
changes in PA. This is a different research question that can
potentially help uncover how well self-efficacy explains PA
changes and its heterogeneity within individuals. This type of
approach provides a dynamic perspective of understanding
behavior change processes (Reuter et al., 2010).

Another appealing characteristic of focusing on self-efficacy
to understand health behavior such as PA is the clear theoretical
underpinnings that outline its enhancement. These characteristics
include primary and vicarious experiences, verbal persuasion,
and affective/physiological states (Bandura, 1997). Previous
experiences, especially those considered successful, are
considered the most prominent source of self-efficacy according
to Bandura. Vicarious experiences represent the potential
inspiration one gets from the observations of other people’s
behavioral engagement. Verbal persuasion is a source of self-
efficacy stemming from receiving positive feedback from others.
Finally, affective and physiological states are the feelings one
associates with their behavior. For example, this might be the
vigor or enjoyment one links to PA. Meta-analysis studies
suggest that mastery experiences, vicarious experiences, and
verbal persuasion are the strongest sources for promoting PA
self-efficacy (Ashford et al., 2010; Williams and French, 2011).
Williams and French (2011) also highlighted the strategy of
planning when, where, and how to be physically active when
trying to boost self-efficacy.

While self-efficacy is arguably the most prominent self-
evaluation process related to enhancing PA (McAuley et al,
2012), less is known about links between shame and PA.
However, research is starting to highlight the salience of shame
in undermining PA (Sabiston et al., 2010; Gilchrist et al., 2017).
Emotions such as shame create multidimensional response
tendencies over a relatively short period of time (Fredrickson,
2001). Emotions stem from personally meaningful appraisals
of an object. For example, an individual invited to attend a
new gym who anticipates experiencing scrutiny because of
poor fitness is likely to avoid the situation (e.g., make up an
excuse not to go). In this case, potentially losing social status
in the eyes of others by showing incompetence is the object
that provokes anticipated shame (Tracy and Robins, 2004).
Common response tendencies associated with shame are thought
to be disruptive, including avoidance, withdrawal, passiveness,
and self-loathing (Gilbert, 1997; Haidt, 2003). However, some
evidence suggests that shame can promote approach-oriented
interpersonal responses such as cooperation and pro-social
behavior (De Hooge et al, 2011).

In terms of PA, Sabiston et al. (2010) revealed that
body-related shame was negatively related to leisure-time
PA (r = —0.23) in a sample of adult women from Canada.

Findings also revealed that body-related shame related to
undesirable patterns of PA motivation (i.e., high controlled
and low autonomous). Gilchrist et al. (2017) explored anticipated
shame as a predictor of the quality and quantity of marathon
training in the final 5 weeks leading up to the race. Findings
revealed that anticipated shame was not associated with future
time or effort spent training for the marathon. However, these
participants reported very low levels of anticipated shame. The
data collection timing may of also affected these results as it
is common for marathon runners to reduce training (i.e., taper)
in the final weeks of race preparation.

These studies provide a foundation from which to move
future research on shame and PA forward. For example, Sabiston
et al. (2010) focused on relations between body-related shame
and PA. Future research needs to further clarify how the object
focus of shame relates to PA. It is plausible that mapping the
object focus of shame directly to the behavior (ie., shame
toward PA rather than shame toward body) may produce
stronger relations with PA. Future research also needs to move
beyond cross-sectional research designs with both men and
women. Gilchrist et al. (2017) addressed both of these issues,
however, their focus was on a highly active sample of adults
(i.e., marathon runners) training for a competitive race. Thus,
there is a clear need to examine links between shame and
PA in samples that reflect broader populations of society.

The Present Study

The purpose of this study was to investigate how self-evaluation
processes operationalized as anticipated shame and exercise
self-efficacy relate to young adults’ weekly trajectories of moderate
intensity PA behavior. The first research question (RQ1) examines
the nature of change in PA over the course of 5 weeks, focusing
on the initial amount of PA, trajectories of PA over time, and
the relation between these two aspects of PA. RQ2 investigates
the amount of inter-individual difference in both the amount
of PA and its trajectory. RQ3 and RQ4 investigate the extent
to which exercise self-efficacy and anticipated shame (i.e., time-
varying covariates) relate to participants’ PA, respectively.

MATERIALS AND METHODS

Participants and Procedures

The sample included young adults (N = 71; Mage = 21.25,
SD = 1.18) from a large university in the Southeastern
United States. There were slightly more males (1 = 39, 55%)
than females (n = 32, 45%). Participants mainly reported their
race/ethnicity as White, Caucasian (66%), Black, African
American (21%), or Multi-Racial (4%) and were seniors (82%),
juniors (10%), and sophomores (8%) in their academic rank.
The researchers’ Institutional Review Board provided reviewed
and approved the study protocol. The researchers described
the study to potential participants during one class period in
a large Kinesiology course. The participants received an email
with a link to an online survey each week for 5 consecutive
weeks. During the first part of the first survey, participants
read a passage that descried the voluntary nature of the study

Frontiers in Psychology | www.frontiersin.org

September 2020 | Volume 11 | Article 2079


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Garn and Simonton

PA Trajectories

and provided informed consent by clicking on a button that
started the survey. Each link was active for 48 h and sent to
participants on each Monday morning.

Measures

Participants completed questions about basic demographics,
including age, sex, race/ethnicity, and grade classification.
Exercise self-efficacy was based on an item from the Exercise
Self-Efficacy Scale (McAuley, 1993): “How confident are
you that you can exercise at a moderate intensity three
times per week for at least 40+ min for the next week?”
The answer scale ranged from 0% (not at all confidence)
to 100% (highly confidence) using 10% intervals. Shame
(Gilchrist et al, 2017) was measured with the following
item “How ashamed will you feel if you do not meet your
exercise goal this week?” on a scale ranging from 1 (not
at all) to 5 (extremely). Finally, participants reported the
number of days in the previous week they exercised for at
least 40 min at a moderate intensity. This question was
based on the Global Physical Activity Questionnaire developed
by the World Health Organization (2005).

Data Analysis

Preliminary analyses included examination of missing data,
variable distribution patterns, descriptive statistics, and
correlation estimates. In order to evaluate our main research
questions, we tested a series of latent growth curve models
within the structural equation modeling framework using
Mplus version 7.4 (Muthén and Muthén, 2017). All models
used maximum likelihood estimation procedures. Missing
data were handled with full information likelihood estimation
(FIML) procedures (Enders, 2010). Model fit was judged
using chi-square estimates based on degrees of freedom,
comparative fit index (CFI), Tucker-Lewis Index (TLI), root

standardized root mean residuals (SRMR). For CFI and TLI,
higher scores reflect better model to data fit with criteria
of a good fit, >0.95, and acceptable fit, >0.90 (Hu and Bentler,
1999). For RMSEA and SRMR, lower scores represent better
model to data fit with criteria of a good fit, <0.06, and
acceptable fit, <0.08 (Hu and Bentler, 1999).

We started by testing unconditional latent curve models
for moderate PA. Specifically, we tested a series of trajectories,
including an intercept only model (ie., no growth), linear
trajectory, quadratic trajectory, and finally a latent basis trajectory.
Time (i.e., slope) was coded as 0, 1, 2, 3, and 4 in the linear
model. In the quadratic model, time was coded as 0, 1, 4, 9,
and 16 in addition to the linear slope. Finally, in the latent
basis model, time was coded 0 at T1 and 1 and T5, while
T2-T4 were freely estimated (Ram and Grimm, 2007). Residual
variance estimates were constrained to be equal across the
five waves of data. We treated PA as a continuous variable
because it had more than five categories and it was normally
distributed (Sass et al., 2014; see Table 1).

We then added both time-invariant and time-varying
covariates. Specifically, sex (male = 1, female = 0) was added
as a time-invariant predictor of PA, while anticipated feelings
of shame and exercise self-efficacy were added as time-varying
covariates. We ran two conditional models, the first whereby
time-varying covariates were estimated at each time point, and
the second whereby equality constraints were added to each
time-varying covariate in order to obtain the standardized
relationship for each covariate with the PA trajectory.

RESULTS

Preliminary Findings
There were 322 time specific observations across the five waves
of data. Approximately 82% of the participants completed all

mean square error of approximation (RMSEA), and five waves of data, 12% four waves, 4% two waves, and 2%
TABLE 1 | Descriptive statistics for all study variables.

Total Males Females
Variable M SD M SD M SD Min Max Skew Kurtosis
Week 1 PA 3.14 1.88 3.63 1.86 2.56 1.76 0 7 0.09 -0.43
Week 2 PA 3.36 1.80 3.76 1.67 2.94 1.86 0 7 —0.04 -0.41
Week 3 PA 3.23 1.59 3.58 1.60 2.87 1.52 0 7 0.06 -0.26
Week 4 PA 3.18 1.77 3.86 1.54 2.44 1.74 0 7 0.14 -0.52
Week 5 PA 3.32 1.65 3.94 1.56 3.62 1.50 0 7 -0.20 -0.26
Week 1 Shame 1.74 0.86 1.76 0.75 1.72 0.99 1 5 1.36 2.33
Week 2 Shame 1.80 0.95 1.76 0.89 1.84 1.01 1 5 1.19 1.15
Week 3 Shame 1.74 0.73 1.73 0.76 1.75 0.72 1 5 0.70 0.06
Week 4 Shame 1.84 0.99 1.77 1.00 1.91 0.99 1 5 1.10 0.07
Week 5 Shame 1.95 1.1 1.91 1.10 2.00 1.03 1 5 1.1 0.63
Week 1 ESE 7.61 2.58 8.34 2.00 6.75 2.94 0 10 -0.75 -0.80
Week 2 ESE 7.39 2.86 8.26 2.60 6.47 2.87 0 10 -0.59 -1.23
Week 3 ESE 7.40 2.77 8.42 2.21 6.34 2.92 0 10 -0.69 -0.80
Week 4 ESE 6.88 3.00 7.86 2.74 5.81 2,94 0 10 -0.42 -1.23
Week 5 ESE 7.10 2.72 8.12 2.34 5.93 2.70 0 10 —-0.41 —-1.16
PA, average number of days per week of 40+ min of moderate physical activity; ESE, exercise self-efficacy.
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one wave. The amount of missing data at each time was: (a) °
week 1, 1%, (b) week 2, 7%, week 3, 8%, week 4, 5%, and F -
week 5, 12%. Reports of PA produced normal distribution g
properties at each time point (see Table 1). Table 1 presents ©
descriptive statistics for all study variables. These young adults Y 5
reported engaging in 40 min of moderate PA approximately £ - g
3 days per week. Reports of shame were below the midpoint & !
of its scale in all five waves of data whereas reports of exercise o .
self-efficacy were above the midpoint of its scale in all five :l -82
waves of data. A correlation matrix is provided in Table 2. @ oo
In general, there were positive, moderate relations between
PA and exercise self-efficacy at each time point. There were : Lo b
negative, weak-to-moderate relations between PA and shame EI - g g §
at each time point. [
<
Main Findings o Rl
Table 3 provides results from unconditional latent growth curve § gl CYoI) = gl
model testing. Our findings revealed that the linear latent @
growth curve model for PA fit these data better than the i ST
intercept-only model (ACFI = 0.051), and fit these data equally qu' >IN
well compared to the more complex quadratic and latent models. w Te°9°
Therefore, we used the linear model for subsequent analyses.
The overall fit was acceptable although the RMSEA estimate |"-’| _ % g § }_r © % _
was slighter higher than recommended values (Hu and Bentler, g Toce2s3 s
1999). Table 3 highlights parameter estimates of the linear I I v
latent growth curve model for PA. The latent intercept mean l"—’| Lot %
revealed that the predicted level of participants’ PA consisted g - E % 5 @ % % E,‘_% §
of engaging in 40 min of moderate intensity PA on 3.187 days 5 §9°99°9 ¥
during week 1 with meaningful variance around the mean. ;
The latent slope mean estimate was not statistically significant, P 5 B Q o ﬁ % © & £
suggesting that on average PA trajectories were stable across E Taognassos E
the 5-week period. However, the linear slope variance estimate ! ! ! g
underscored heterogeneity in the PA trajectories. The negative o e %
covariance between the intercept and linear slope implies that :I ~3252¢3262 §
participants’ reporting more days of PA at week 1 experienced e ©cgecgosogse | 8
a slower rate of change compared to participants reporting - %
fewer days of PA at week 1. i~ 85&‘&8:’%%8@:‘85 w
Model fit results from the conditional models, which included £ Tycegyiceic .
sex (male = 1, female = 0) as a time-invariant covariate, and » b b b ! %
shame and exercise self-efficacy as time-varying covariates are o -
provided at the bottom of Table 3. We tested two conditional :I ~8g338d2sad8¢%g {é
models; the free conditional model estimated shame and exercise i FoSgSSgocgao | q
self-efficacy freely at each of the five time points while the g
standardized model placed equality constraints on shame and 8 r L b ol bibbhoi | 8
exercise self-efficacy, respectively, in order to examine the s EI “825383353588883 §
systematic relations across time. Adding these equality constraints S °T°°9°°9°°9° %
produced a similar fitting model compared to the freely estimated E r . i . N
model. Therefore, we focus on the standardized model while % o 258358809288k ay |2
. L € TIOOITAOANO NNOD — 3
addressing RQ3 and RQ4. The overall model fit was adequate, 8 s S9O0F000000300 | =
with only the TLI estimate (0.898) slightly below the £ ° ;i
recommended guideline of 0.90 (Hu and Bentler, 1999). Sex E - s s r oL pryiiiii,: |8
. . . e 5 . o ~MNOQNWO—-—ONOOO— OM g
was not associated with participants’ predicted level of PA at E uwj' R R R T RN
week 1 or its rate of change (see Table 4). Support of the % u feegeEegoogoogo é
standardized model suggested that the time-varying covariates ° 2
were stable across individual time points. A one-unit increase 8 T & - e < S © E ;‘f’
in shame was associated with a 0.225 decrease in PA during a 0 % EI 0 % ~ " % e 0 % a8 0 % =3 s
any given week whereas a one-unit increase in exercise & Coflodlodlodlad &
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TABLE 3 | Latent growth model fit statistics.

Model Ve df CFI TLI RMSEA SRMR
Physical activity

Intercept only 34.527* 17 0.897 0.939 0.121 0.114

Linear 22.882 14 0.948 0.963 0.095 0.079
Quadratic 20.237* 10 0.940 0.940 0.120 0.097

Latent 19.892* 1 0.948 0.952 0.107 0.102
Conditional free 73.520" 53 0.901 0.879 0.082 0.047
Conditional standardized 80.879* 61 0.904 0.898 0.075 0.065

Intercept only model represents a “no growth” model, linear, linear slope with time coded O, 1, 2, 3, and 4. Quadratic model includes linear and quadratic slopes with quadratic
slope coded O, 1, 4, 9, and 16. Latent model coded 0 at T1 and 1 at T5 while T2-T4 are estimated. Bottom part of table reflects. Latent growth models with covariates. In the
free model, time varying covariates are estimated at each time point. In standardized model, time varying covariates are constrained to be equal across five time points.

*p < 0.05: *p < 0.01.

self-efficacy was associated with a 0.279 increase in PA during
any given week (see Table 4). The R* values for PA at each
week in the final model were: (a) week 1, 0.676; (b) week 2,
0.616; (c) week 3, 0.597; (d) week 4, 0.683, and (e) week 5,
0.816. The R* values for latent intercept and slope were small,
0.037 and 0.010, respectively.

DISCUSSION

The purpose of this study was to investigate how self-evaluation
processes relate to young adults’ weekly trajectories of moderate
intensity PA behavior. Specifically, we examined four research
questions related to PA trajectories (RQ1l and RQ2) and self-
evaluation covariates (exercise self-efficacy, RQ3; anticipated
shame, RQ4) over a 5-week period using latent growth modeling.
Young adults, especially those who enroll in universities, are
one segment of the population that typically experiences declines
in PA (Kwan et al., 2012) and often fail to meet recommended
levels of PA (Farren et al, 2017; American College Health
Association, 2020). Major findings revealed considerable variation
in young adults starting levels and trajectories of PA as well
as consistent positive relations with exercise self-efficacy and
inconsistent negative relations with anticipated shame.

Weekly Trajectories of PA

RQI and RQ2 focused on young adults PA. Regular PA is
an essential strategy for maximizing health and reducing
modifiable risks causing morbidity and mortality (United States
Department of Health and Human Services, 2018). Young
adults attending university are especially vulnerable for
experiencing declines in PA (Maselli et al., 2018). Findings
from this study illustrate PA patterns in a sample of young
adults from a region in the United States with consistently
higher rates of sedentary behavior and obesity (Centers for
Disease Control and Prevention, 2020). According to the
United States Department of Health and Human Services
(2018) adults should be active most days per week. On average,
the participants in this study reported being active approximately
3 days per week with trajectories that stayed stable across
the 5 weeks of the study. However, there was heterogeneity
in both the initial levels and weekly trajectories of these young
adults PA. Furthermore, young adults who reported more

days of PA at baseline were more likely to see slower rates
of change across the 5-week period. Although not directly
comparable, these participants reported slightly lower amounts
of PA compared to previous studies measuring young adults
PA using accelerometers (Henderson et al., 2020).

The heterogeneity in our participants’ initials levels and
rates of change in PA yield insights that can guide promotion
strategies of short-term PA in young adults. Specifically, the
variation in initial levels and trajectories of PA suggest the
need for deliberate target strategies for young adult subgroups.
Interestingly, our findings revealed that it is not as simple
as targeting males or females. Previously effective strategies
for university students include tailoring interventions to
current levels of PA (Keating et al, 2005). For example,
strategies for young adults who are completely sedentary
would be different from strategies for those who participate
in some PA. Furthermore, exploring profiles of specific sets
of salient barriers toward PA may also help create more
fine-tuned PA targeting. For example, young adults who
report low levels of social support may need different
intervention strategies than those who lack safe, accessible
PA infrastructure.

Finally, offering university courses that promote health
education and provide young adults with structured PA
opportunities on a weekly basis may also help reduce the
variability seen in this study. Adherence to PA is influenced
by numerous factors, however, structure and supervision are
often highlighted as key elements (Gilli et al, 2018).
Unfortunately, many universities in the United States do not
require students to enroll in personal health courses. Recent
estimates suggest that only about 10% of universities in the
United States required a personal health course in order for
students to graduate (Henry et al., 2017).

Self-Evaluation Predictors

Self-efficacy and shame share foundations grounded in self-
evaluation (Baldwin et al., 2006). While self-efficacy has been
widely acknowledged as a key determinant of PA (Dishman
et al., 2004; Maddison et al., 2014), less research has examined
the role of shame in shaping ones PA. Findings from our
study provide greater insights concerning self-efficacy (RQ3),
shame (RQ4), and young adults’ short-term PA trajectories.
Exercise self-efficacy was a consistent, positive predictor of PA
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TABLE 4 | Parameter estimates for linear latent growth models.

Parameter- I mean | variance S mean S variance I S covariance I S correlation
unconditional

PA 3.187 (0.210)* 2.467 (0.527)* 0.025 (0.054) 0.088 (0.035)* —0.204 (0.110)* —0.533*
Parameter-conditional

Physical activity 1.018 (0.439)** 1.178 (0.338)** 0.035 (0.080) 0.104 (0.036)** —0.214 (0.094)* -0.631*
Covariates B (SE) B

| on Male 0.424 (0.359) 0.192

S on Male 0.061 (0.112) 0.094

PA_1 on ESE_1 0.369 (0.063)** 0.510

PA_1 on Shame_1 -0.5083 (0.173)* -0.241

PA_2 on ESE _2 0.305 (0.053)** 0.491

PA_2 on Shame_2 -0.229 (0.149) -0.127

PA_3onESE _3 0.261 (0.047)* 0.434

PA_3 on Shame_3 —0.154 (0.164) —-0.068

PA_4 on ESE _4 0.258 (0.047)* 0.454

PA_4 on Shame_4 -0.183(0.128) -0.127

PA_50nESE_5 0.229 (0.057)* 0.388

PA_5 on Shame_5 —-0.139 (0.132) -0.111

PA on ESE_ave 0.279 (0.040)* 0.413, 0.482

PA on Shame_ave —-0.225 (0.093)* —-0.098, -0.146

I, latent intercept; S, latent slope; PA, average number of days per week of 40+ min of moderate physical activity; ESE, exercise self-efficacy; B (SE), unstandardized beta coefficient
with standard error; f, standardized beta coefficient. Ave, unstandardized beta average estimate across all five time points. *p < 0.05; **p < 0.01.

at each of the five time points and on average across time.
These results reinforce the importance of addressing one’s self-
efficacy when considering the promotion of health behavior
(Bandura, 2004). Therefore, targeting sources of self-efficacy
represents a key consideration when developing PA interventions
with young adults (Bandura, 1997; Ashford et al., 2010; Williams
and French, 2011). However, findings from meta-analysis studies
on enhancing self-efficacy toward PA specifically highlight
divergences from standard suggestions of mastery experiences,
verbal persuasion, vicarious experiences, and physiological/
affective states of Bandura (1997).

In terms of mastery experience, which Bandura (1997)
highlights as the most critical source of self-efficacy, Ashford
et al. (2010) found that intervention techniques that used
feedback on past performance was an especially successful
strategy for enhancing one’s exercise self-efficacy. Similarly,
Williams and French (2011) reported that feedback focused
on effort or PA progress to be an effective strategy for enhancing
exercise self-efficacy. Thus, developing PA environments that
focus on feedback geared toward personal improvement and
success appears warranted. However, both of these meta-analysis
studies revealed that grading performance to mastery criteria
actually lowered one’s exercise self-efficacy.

Interestingly, in the Ashford et al. (2010) meta-analysis,
PA interventions that used vicarious experiences generally
increased self-efficacy while persuasion techniques were
associated with decreases in exercise self-efficacy. Thus, there
appear to be nuances regarding how sources of self-efficacy
can be implemented effectively in PA interventions. One of
the most interesting findings from the Williams and French
(2011) meta-analysis was the potential strength of using action
planning techniques in PA interventions. Action planning is
a self-regulation strategy aimed at creating if-then plans that
help link environmental cues to behavioral responses
(Conner et al., 2010). These if-then plans typically focus on

addressing specific details about how, when, and where PA
will occur as well as identifying contingences if/when barriers
arise. Williams and French (2011) reveal that the use of
action plan strategies in PA interventions enhance exercise
self-efficacy and increased levels of PA. Therefore, future
research should explore action planning techniques in health-
related interventions because of their potential to facilitate
both cognitive determinants and behavior.

Shame produced an inconsistent pattern of relationships
with PA compared to exercise self-efficacy. Specifically, it was
a negative predictor of PA at T1 and on average across the
5 weeks. However, it was not a significant predictor at T2,
T3, T4, or T5. Our results produced both similarities and
differences compared to previous research. For example, on
average, participants in this study reported low levels of shame,
similar to previous research with adult women (Sabiston et al.,
2010) and runners training for a marathon (Gilchrist et al,
2017). The negative direction and low magnitude of the
relationship between shame and PA was similar to findings
from Sabiston et al. (2010). However, the average relations
between shame and PA across time were a unique finding,
diverging from results reported by Gilchrist et al. (2017). This
is likely a reflection of differences in sample characteristics
(i.e., somewhat active young adults versus adults in the final
stages of marathon training).

Theorists suggest emotions produce predictable action
tendencies over short periods of time (Fredrickson, 2001) with
shame facilitating avoidance behaviors (Haidt, 2003). Unlike
broader measures of affect, discrete emotions such as shame
always have a specific object focus (Pekrun, 2006). In this
study, the object focus of shame was not meeting one’s exercise
goal for the week. The personal nature of an exercise goal
may help explain the low magnitude in relation between shame
and PA. Future researchers should consider creating a normative
object focus of PA related shame such as failing to meet
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important others’ expectations or losing social status. It is
possible that the normative implications of PA related shame
may increase the magnitude of avoidance tendencies. In many
instances, PA environments can facilitate social comparisons
that lead to negative thoughts and feelings in young adult
populations (Fitsimmons-Craft et al, 2016). In simple terms,
using a normative object focus may increase the stakes related
to one’s anticipated negative outcomes.

It is important to acknowledge limitations associated with
this study. First, because of the repetitive nature conducting
weekly data collections, we used one-item measures of all
study variables to reduce participant burden. Despite robust
auto-correlations across time (i.e., test-retest) for all variable
(see Table 2), this is not an ideal measurement approach.
Future researchers should use more comprehensive measures
of exercise self-efficacy, shame, and PA. Second, we examined
young adults’ weekly trajectories of PA. This short-term
timeline reflects the theorized properties of emotional effects
(Fredrickson, 2001) and follows previous studies on shame
(Gilchrist et al., 2017), but may not generalize to long-term
PA. Examination of longer measurement intervals is needed
in future research. Third, we used a small sample of young
adults from one university in one region of the United States.
Future studies would benefit from examining self-evaluation
and PA in diverse samples. Finally, we relied on self-report
measures of PA, which may produce social desirability bias.
Future research should use objective measures of PA such
as accelerometers.

CONCLUSION

The purpose of this study was to examine young adults’
weekly trajectories of PA, exploring exercise self-efficacy and
anticipated shame as time varying predictors. Our findings
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