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Objective. Although exercise is typically found to improve body satisfaction, this effect
may be reduced or even reversed for trait body-dissatisfied individuals. The reasons for
this remain unclear. This study tested the possibility that these effects are due to
appearance-related motives and/or increased appearance awareness post-exercise.
Method. Participants included 178 women who completed baseline measures of trait
body dissatisfaction, and then completed an experience sampling phase in which they selfreported state body satisfaction and appearance awareness levels, and recent exercise
experiences at six time-points daily for 10 days.
Results. Trait body-dissatisfied individuals were more likely to exercise for
appearance-related reasons, and experienced less of an increase in state body
satisfaction post-exercise. Appearance-motivated exercise also increased appearance
awareness. After controlling for appearance motives, the moderating effect of trait
body dissatisfaction on the exercise–state body satisfaction relationship reduced to
non-significance.
Conclusions. Collectively, the present findings offer some support for both
motive- and appearance awareness-based explanations for the reduced benefits of
exercise on body satisfaction exhibited in individuals with trait body dissatisfaction.
Targeting the reasons for exercise and what one focuses on during exercise may be
viable ways to overcome potential negative impacts of exercise on body image for
these individuals.

Statement of contribution
What is already known on this subject?
While the physical and psychological benefits of exercise are well established, recent findings suggest
that these benefits for body satisfaction may be reduced (and possibly reversed) for individuals with
elevated trait body dissatisfaction. The reasons for this moderating effect remain unclear.
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What does this study add?
 Trait body-dissatisfied individuals more often engaged in exercise for appearance-related reasons.
 Appearance motives for exercise are associated with smaller body satisfaction gains post-exercise.
 Reduced body satisfaction was also linked to increased appearance awareness post-exercise.

In general, individuals benefit physically and psychologically from exercise (Gebel et al.,
2015; Hausenblas & Fallon, 2006; Verburgh, K€
onigs, Scherder, & Oosterlaan, 2014). Body
satisfaction is one such psychological construct typically shown to improve following a
bout of exercise or an intensive exercise-based intervention (Hausenblas & Fallon, 2006).
However, emerging evidence suggests that this positive effect on body satisfaction may be
less pronounced or even absent for some individuals. Individuals who exhibit stable,
negative body image may experience less benefit in terms of body satisfaction from
exercise (Fuller-Tyszkiewicz, Skouteris, & McCabe, 2013; LePage & Crowther, 2010;
Martin Ginis, Prapavessis, & Haase, 2008) and may even have negative appearance-related
reactions to exercise (Martin Ginis, Jung, & Gauvin, 2003). The present study proposes
two non-mutually exclusive mechanisms by which exercise may lead to state body
dissatisfaction among trait body-dissatisfied individuals: appearance motives for exercise
and appearance awareness.

Appearance motives explanation
Findings from cross-sectional studies suggest that trait body-dissatisfied individuals more
regularly engage in exercise for appearance-related reasons than for fitness or health
(Furnham, Badmin, & Sneade, 2002; Strelan, Mehaffey, & Tiggemann, 2003; Tiggemann &
Williamson, 2000). Prospective findings within daily life also suggest that exercise for
appearance-related reasons is associated with decreased body satisfaction. However, this
effect was found regardless of level of trait body dissatisfaction, and the authors did not
report whether trait body-dissatisfied individuals more often reported exercising for
appearance-related reasons (LePage & Crowther, 2010). Thus, it is possible that trait bodydissatisfied individuals experience less benefit from exercise because they more often
engage in exercise for reasons that reduce the positive body image effects of exercise
(namely, appearance-related reasons). Insofar as this explanation is correct, we may
anticipate that (1) post-exercise body satisfaction levels are lower following exercise for
appearance-related motives than for other exercise motives; (2) trait body-dissatisfied
individuals more regularly engage in exercise for appearance-related reasons; and hence,
(3) the moderating effect of trait body dissatisfaction on the exercise–state body
satisfaction relationship should reduce when instances of appearance-motivated exercise
are removed from analysis.

Appearance awareness explanation
While the appearance motives explanation appears plausible, it is unlikely to be the only
factor to predict reduced body satisfaction post-exercise. For instance, although LePage
and Crowther (2010) found that appearance-motivated exercise reduced body satisfaction for all participants, trait body-dissatisfied individuals also showed reduced body
satisfaction following exercise for health and fitness reasons. Further, experimental
studies support the notion that salience of one’s appearance during an exercise session
may account for reduced effects of exercise on body satisfaction. Martin Ginis et al.
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(2003) showed that while the presence of a mirror when exercising increased appearance
anxiety for their sample overall, trait body-dissatisfied individuals reported post-exercise
appearance anxiety even in a non-mirrored context. In a subsequent study, Martin Ginis
et al. (2008) found lower body satisfaction and higher appearance anxiety post-exercise
for individuals who perceived a greater negative discrepancy between their appearance
and that of the instructor. Hence, it is possible that the act of exercise encourages focus on
one’s appearance, in turn triggering thoughts about appearance. For trait body-dissatisfied
individuals (who are characterized by strong negative views about their appearance), this
focus on appearance may lead to reduced body satisfaction. If this appearance awareness
explanation is correct, then it may be expected that (1) exercise increases appearance
awareness; (2) increases in appearance awareness are associated with lower post-exercise
body satisfaction; and (3) these effects for the prior two propositions would be strongest
for trait body-dissatisfied individuals.

Potential integrability of these explanations
Although the two explanations are presented separately above, it is likely that they are
integrable. For instance, appearance motives for exercise may have an adverse effect
on body satisfaction because individuals focus more heavily on their appearance during
such episodes of exercise relative to exercise motivated by other reasons. Evidence for
this would be demonstrated by increased appearance awareness for appearancemotivated exercise sessions. An alternative form of integrability would entail that
appearance motives and awareness are distinct, yet compatible processes that tend to
be more common for some individuals (e.g., those with trait body dissatisfaction) than
others. By this account, we would expect to find that trait body-dissatisfied individuals
engage in appearance-motivated exercise more often and report greater appearance
awareness post-exercise. However, we would not necessarily expect that the
relationships between motives and appearance awareness are stronger for trait bodydissatisfied individuals.
While there is some evidence to support each of the proposed explanations separately,
much of this evidence comes from cross-sectional and experimental, laboratory-based
studies rather than examinations in daily life. Further, we are unaware of any studies that
have evaluated both explanations within the same sample. Hence, this study tests within
the context of daily life the potential roles of appearance motives and appearance
awareness – both independently and in combination – in accounting for post-exercise
body satisfaction effects among trait body-dissatisfied individuals.
The plausibility of these explanations was tested across several hypotheses, as
illustrated conceptually in Figure 1. This study first sought to replicate earlier findings,
predicting that exercise would be associated with increased body satisfaction for the
sample overall (Hypothesis 1a). Furthermore, exercise was predicted to be associated
with decreased body satisfaction (Hypothesis 1b) for individuals with higher trait body
dissatisfaction. Subsequent analyses were designed to evaluate the two explanations
separately and in combination.
Consistent with the appearance motives explanation, it was predicted that
individuals with elevated trait body dissatisfaction would be more likely to engage in
exercise for appearance-related motives (Hypothesis 2a). It was also predicted that
appearance motives would be associated with lowest state body satisfaction (Hypothesis
2b) relative to other exercise motives (fun, social, goal-focused, stress/mood, and healthrelated). By extension, it was hypothesized that the moderating effect of trait body
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Figure 1. Conceptual model of proposed relations among exercise and body image. Perforated lines
and circles reflect moderation effects; hard lines indicate direct relationships. Hypothesis 2c is not shown
in the figure above as it reflects comparison of the moderation effect (see Hypothesis 1b) for all exercise
instances versus only exercise instances for non-appearance-related reasons.

dissatisfaction for the exercise–body satisfaction relationship should be weaker when just
modelling non-appearance-motivated exercise data (Hypothesis 2c).
As per the appearance awareness explanation, it was predicted that appearance
awareness would be higher post-exercise (Hypothesis 3a). Change in appearance
awareness post-exercise was expected to correlate with changes in body satisfaction postexercise (Hypothesis 3b). The relationships between exercise and appearance awareness
(Hypothesis 3c) and change in awareness and body satisfaction (Hypothesis 3d) were also
predicted to be stronger for individuals with elevated trait body dissatisfaction.
Finally, if the two proposed mechanisms are interrelated, then we would expect to
observe greater post-exercise appearance awareness for appearance-motivated exercise
sessions than for other exercise sessions (Hypothesis 4a). Furthermore, this effect should
be most pronounced for individuals with higher trait body dissatisfaction (Hypothesis 4b).
In contrast, integrability in the form of compatible, yet distinct processes may be inferred
from evidence in support of both explanations separately, but lack of association between
appearance motives and appearance awareness post-exercise.

Method
Participants
Participants were recruited from three universities in Australia, as well as via the general
community through online advertisements on social media and careers websites.
Participation was limited to women aged 18 or above who had access to an iPhone or
Android device to access the experience sampling method-based app component of the
study. Participants were allocated to the control (n = 178) or Fitbit (n = 114) condition of
a study exploring the effects of wearable devices on mood and disordered eating
symptoms. Given the possibility of reactivity to wearable devices on reporting of and
engagement in exercise, this study limited analyses to the control group. Prior simulation
studies (e.g., Maas & Hox, 2005) suggest that this sample size of 178 is sufficiently
powered to produce unbiased parameter estimates and standard errors for significance
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testing. The present sample was adequately powered to detect effects of Cohen’s d > 0.2
at p < .05 (two-tailed).
As shown in Table 1, participants in this control group had a mean age of 22.15
(SD = 5.14, range = 18–43) and tended to be within the normal BMI range (M = 22.92,
SD = 4.58, range = 15.61–39.73). Most were Caucasian and spoke English as their
primary language. Their highest current level of education was most often completing
high school.

Materials
Baseline measures of trait variables
Trait body dissatisfaction. The Body Image Satisfaction subscale from the Body Image
and Body Change Inventory (McCabe & Ricciardelli, 2004) was used to measure
generalized body satisfaction. The scale consists of nine items that measure the level of
satisfaction with weight, shape, muscle size, and various parts of the body (e.g., ‘How
happy are you with your legs?’). Items were rated using a 5-point scale from 1 (very
unhappy) to 5 (very happy). Given the focus in this study on trait dissatisfaction, scores
were reverse-coded and summed so that higher scores indicate greater body dissatisfaction. The scale met acceptable internal consistency in this study (Cronbach’s
alpha = .90).
Table 1. Demographic characteristics of the sample (n = 178)
Demographic variable
Age (M  SD)
BMI (M  SD)
BMI category (n, %)
Underweight
Normal weight
Overweight
Obese
Ethnicity (n, %)
Asian
Caucasian
Hispanic
Middle Eastern
Other
Highest education completed (n, %)
Year 12 or below
Certificate/diploma
Bachelor’s degree
Postgraduate degree
Employment status (n, %)
Employed
Unemployed
Primary language (n, %)
English
Other
Note. Percentages are based on complete data for demographic variables.

Statistic
22.15  5.14
22.92  4.58
13 (7.3)
127 (71.3)
20 (11.2)
17 (9.6)
49 (27.5)
106 (59.6)
2 (1.1)
1 (0.6)
20 (11.2)
101 (56.7)
19 (10.7)
45 (25.3)
13 (7.3)
102 (57.6)
75 (42.4)
145 (81.9)
32 (18.1)
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Ecological momentary assessment measures of state variables
Appearance awareness. State appearance awareness was assessed by asking ‘Since the
last survey, how much have you been thinking about how you look to other people?’ on a
scale from 0 (Not at all) to 10 (Very much). This single-item approach was first used by
Holland, Koval, Stratemeyer, Thomson, and Haslam (2017) and was adapted from the
Objectified Body Consciousness Scale Self-Surveillance subscale (McKinley & Hyde,
1996). We retain the single-item approach of Holland et al. (2017) to minimize response
burden from the number of items and number of assessments within the experience
sampling method (ESM) phase of this study. The construct validity of this single-item
measure is supported by Holland et al.’s (2017) findings that this measure was positively
associated with the related concepts of body shame and restrained eating, and negatively
associated with self-esteem.

State body satisfaction. Participants were asked ‘How satisfied are you with your
appearance right now?’ on a scale from 0 (Completely dissatisfied) to 10 (Completely
satisfied). This single-item approach has been adopted previously (e.g., Pomerleau &
Saules, 2007; Rogers, Fuller-Tyszkiewicz, Lewis, Krug, & Richardson, 2017; Sonneville
et al., 2012), and shown to be sensitive to change in body satisfaction (Pomerleau &
Saules, 2007; Sonneville et al., 2012). Importantly, low scores on this single-item measure
of body satisfaction have been linked to greater frequency of engagement in appearancerelated social comparisons (Rogers et al., 2017). As appearance comparisons are common
among body-dissatisfied than body-satisfied individuals (Leahey, Crowther, & Ciesla,
2011; Leahey, Crowther, & Mickelson, 2007), this finding supports construct validity of
the current single-item measure.

Exercise. Participants were asked to report the minutes spent engaging in physical
activity since the previous assessment point. Participants were asked to report
separately for light, moderate, and vigorous activity levels. The total minutes reported
for moderate and vigorous activity were aggregated (ignoring engagement in lowintensity activity) rather than modelling these separately. Prior reviews by Campbell
and Hausenblas (2009) and Hausenblas and Fallon (2006) suggested that the effects of
exercise on body satisfaction are greater for moderate/vigorous activity than for lowintensity activity. The exercise in minutes was recoded to a dichotomous variable
(Yes = 1, No = 0), based on completing at least 15 min of exercise. This is in line
with prior research in this area, such as Prichard and Tiggemann (2012) who found
15 min of self-paced exercise was sufficient to demonstrate changes in state body
satisfaction.

Motives for exercise. In instances where exercise was reported, participants were
subsequently asked to report if they had engaged in exercise since the last assessment
for any of the following six motives: physical appearance, fitness/health, fun, goal,
stress/mood, or social reasons. These motives derived from research using the
Reasons for Exercise Inventory (REI; Silberstein, Striegel-Moore, Timko, & Rodin,
1988). Although the REI initially separated items into seven domains, subsequent
work by Cash, Now, and Grant (1994) identified four distinct motives: physical
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appearance, fitness/health, stress/mood, and social reasons. This study added
enjoyment and goal-motivated exercise as two additional response options. We
reasoned that (1) stress/mood and social reasons do not necessarily cover all instances
of exercise for enjoyment and (2) goal-based exercise may differ in its level of
specificity from the general notion of exercising for fitness/health. Participants were
allowed to select more than one motivation at a given time point in recognition that
individuals can engage in an exercise session for multiple reasons (e.g., Waldron &
Dieser, 2010). Each of the six motives used in this study was endorsed between 9%
and 26% of the time exercise was reported, supporting their inclusion and also
reflecting differences across situations and individuals in reasons for exercise.

Procedure
Ethics approval was obtained from the ethics committees of the three participating
universities. Participants attended an induction session, during which time they read a
plain language statement, provided informed consent, and then completed a baseline
survey in Qualtrics. In addition to demographic and trait-level measures, the baseline
survey included instructions for how to download and use the InstantSurvey app for the
subsequent ESM (Csikszentmihalyi & Larson, 1987) phase. The app was available for iOS
(Richardson, 2015a) and Android users (Richardson, 2015b). Participants were instructed
to download the app before completing the baseline survey as the app contained a
random, alphanumeric code they needed to enter into the baseline survey to link these
data with their ESM data.
For 10 consecutive days after the day of the baseline survey, the InstantSurvey app
semi-randomly signalled participants to complete six ESM surveys per day between
9 am and 9 pm. The 12-hr assessment period was divided into six 2-hr blocks during
which one survey was randomly signalled, with each survey available to complete
within thirty minutes of the notification. Participants were sent friendly text messages
during the ESM period to encourage compliance. At the completion of the study,
participants were given AUD$10 gift vouchers as remuneration for participation in the
study.

Statistical analyses
Prior to main analyses, data quality from both the baseline and ESM phases was checked.
There were <2% missing data overall for baseline variables. These missing values were
imputed using expectation maximization (Tabachnick & Fidell, 2007). For the ESM phase,
there were no incomplete data within time-points, although individuals differed in the
number of assessments they completed of the possible 60 across the 10-day testing period.
Continuous variables from baseline and ESM phases were normally distributed and did not
exhibit any evidence of multicollinearity/singularity or outliers.
Quality of ESM data was explored further. Correlations between number of
assessments completed and scores on trait/demographic variables were conducted to
assess potential biases in amount of data collected. Key model variables (exercise
occurrence, appearance motives, appearance awareness, and state body satisfaction)
were also regressed on the order of assessment (from first to last), day of week (weekend
vs. weekday), and time of day (coded in hour blocks) to evaluate potential differences in
data quality across time.
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Study hypotheses were tested using a series of multilevel models via Mplus version 7.1
(Muthen, Los Angeles, CA, USA). Hypotheses 1a and 1b were tested with a hierarchical
approach. First, state body satisfaction ratings were regressed onto exercise (Yes vs. No).
In a second step, trait body dissatisfaction was included as a moderator of the exercise–
state body satisfaction relationship.
Hypothesis 2a was tested by regressing each of the six exercise motives (in separate
models) onto trait body dissatisfaction. For Hypothesis 2b, state body satisfaction was
regressed onto appearance motives (Yes vs. No), controlling for whether any other
motives were also reported (Yes vs. No). Hypothesis 2c repeated the steps of Hypotheses
1a and 1b, except that the multilevel model for Hypothesis 2c removed cases where
appearance was the stated motive for exercise.
Hypotheses 3a and 3c were tested in two steps for the same model. Hypothesis 3a was
tested by regressing appearance awareness onto exercise occurrence (Yes vs. No). Trait
body dissatisfaction was entered as a moderator of the exercise–appearance awareness to
test Hypothesis 3c. Similarly, Hypotheses 3b and 3d were tested in a hierarchical model.
State body satisfaction and appearance awareness (controlling for scores on each at the
prior time point) were correlated to test Hypothesis 3b. Subsequently, trait body
dissatisfaction was included as a moderator of the relationship between state body
satisfaction and appearance awareness to test Hypothesis 3d.
For Hypothesis 4a, appearance awareness was regressed onto appearance motives
(Yes vs. No), controlling for whether any other motives were also reported (Yes vs.
No). In a subsequent step, trait body dissatisfaction was included as a moderator of
the appearance motives–appearance awareness relationship to test Hypothesis 4b.
In all models, Level 1 predictors were group-mean-centred, while Level 2
predictors were grand-mean-centred (Enders & Tofighi, 2007). The effects of exercise
occurrence (Yes vs. No) and exercise motives on state body satisfaction and
appearance awareness were adjusted for pre-exercise levels on these DVs by including
scores on the DV at the prior time point as a covariate. BMI was also included as a
covariate given prior evidence of associations between BMI and exercise engagement
(van Ekris et al., 2016) and body image (Weinberger, Kersting, Riedel-Heller, & LuckSikorski, 2015). When trait body dissatisfaction was included as a moderator, it was
also included as a main effect on the DV. Time lag between assessments was also
included as a covariate given that the random assessment schedule meant that the
time lags between assessments were not equidistant. All analyses involving effects of
exercise on these state-based body image constructs were conducted within-day. This
further constrains the time lag between prior and current time-points, consistent with
the approach taken in prior ESM studies of body image (e.g., Fitzsimmons-Craft, 2015;
Rogers et al., 2017). Outputs for parameters directly pertaining to study hypotheses
are reported in text. Full multilevel model outputs for these models are available from
the corresponding author upon request.
Effect sizes for parameters within the multilevel models were calculated using Cohen’s
f2 for continuous predictors (Selya, Rose, Dierker, Hedeker, & Mermelstein, 2012) and
Cohen’s d for binary predictors (converting from t values as per Arnow et al., 2013).
Following Cohen’s (1988) guidelines, f2 ≥ 0.02 and d ≥ 0.20 is considered a small effect,
f2 ≥ 0.15 and d ≥ 0.50 is a moderate effect, and f2 ≥ 0.35 and d ≥ 0.80 is a large effect.
Directional hypotheses were tested with one-tailed significance. As direction of effects
was not specified for preliminary analyses, two-tailed significance tests were used (Field,
2013).
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Results
Preliminary analyses
Compliance
In total, 6,063 surveys (out of a total of 10,680 signalled via the smartphone app) were
completed across 178 participants. The remaining 4,617 surveys that were signalled were
coded as missing data due to non-response. The average number of ESM surveys
completed per participant was 34.06 (SD = 14.79). Number of ESM surveys completed
was significantly, yet weakly, related to trait body dissatisfaction (r = .19, p = .011), but
unrelated to age (r = .07, p = .358), BMI (r = .06, p = .466), level of educational
attainment (r = .08, p = .293), ethnicity, F(5, 172) = 0.68, p = .637, primary language
(r = .03, p = .671), and employment status (r = .02, p = .786).

Reactivity and time of assessment effects
Reactivity to the ESM protocol was explored by evaluating potential increased frequency
of reporting of behaviours across the testing period. Multilevel models with order of
assessment as a predictor found that reporting of exercise sessions was more likely earlier
in the ESM testing period (b = 0.01, OR = 0.99, t = 2.50, p = .013). Order of
assessment was unrelated to appearance motives for exercise (b = 0.01, OR = 0.99,
t = 0.85, p = .398), body satisfaction ratings (b = 0.01, t = 1.60, p = .111), and
appearance awareness (b = 0.00, t = 0.81, p = .419).
Effects on reporting were also explored with respect to time of day and day of week.
Separating day of week into weekday (Monday to Friday; coded as 0) versus weekend
(Saturday, Sunday; coded as 1), day of week was unrelated to reported exercise
occurrence (b = 0.10, OR = 0.90, t = 0.91, p = .361), appearance motives for
exercise sessions (b = 0.18, OR = 0.83, t = 0.96, p = .340), body satisfaction
(b = 0.07, t = 1.17, p = .243), or appearance awareness (b = 0.08, t = 0.92,
p = .358). The effects of time of day were evaluated by categorizing time by hour, with
continuous coding from first possible hour of the day (coded as 0) to last, and treating this
variable as a predictor in multilevel models with the Level 1 variables as DVs. Time of day
was unrelated to body satisfaction (b = 0.01, t = 1.65, p = .098), appearance awareness
(b = 0.00, t = 0.03, p = .976), or appearance motives for exercise (b = 0.06,
OR = 0.94, t = 1.92, p = .055), but was related to exercise occurrence (b = 0.07,
OR = 0.93, t = 3.43, p = .001), suggesting that participants reported exercise sessions
more often earlier in the day.

Descriptive statistics and correlations
Table 2 presents the frequencies, means, standard deviations, and possible range of
scores for the Level 1 and Level 2 variables of interest. As shown by the intraclass
correlation values, most of the Level 1 variables had approximately equal proportion of
variance between and within individuals. Exceptions were appearance and goal motives
for exercise, which had considerably more variance across participants (72% and 64%,
respectively) than within participants. Nevertheless, there was still considerable variance
within individuals for each of these variables, justifying exploration at the state level. Level
of trait body dissatisfaction was moderate for the sample as a whole. Moderate or
strenuous exercise of at least 15 min in duration was reported for approximately 9% of
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Table 2. Descriptive statistics for all Level 1 and Level 2 variables
Level
Level 1

Level 2

Variable

%

M

SD

Possible range

State body satisfaction
Appearance awareness
Exercise episodes
Appearance motives
Fun motives
Goal motives
Health motives
Mood motives
Social motives
Trait body dissatisfaction

n/a
n/a
9.0
9.3
12.6
21.0
16.5
13.9
25.8
n/a

5.59
3.74
n/a
n/a
n/a
n/a
n/a
n/a
n/a
28.30

1.75
1.84
n/a
n/a
n/a
n/a
n/a
n/a
n/a
8.14

0–10
0–10
0 or 1
0 or 1
0 or 1
0 or 1
0 or 1
0 or 1
0 or 1
9–45

ICC
0.57
0.44
0.33
0.72
0.48
0.64
0.56
0.56
0.52
n/a

Note. Frequency for motive variables is calculated based on instances where exercise was reported.
Exercise sessions were coded as yes if 15 min or longer and moderate/strenuous activity level.

assessments. For the sample overall, the most commonly endorsed motive for exercise
was social reasons, while appearance motives were endorsed least frequently. On
average, participants reported moderate levels of state body satisfaction and low levels of
appearance awareness.
The interrelations between modelled variables are presented in Table 3. At the withinperson level, both state body satisfaction and appearance awareness had small associations
with other state-level variables. Correlations among motives for exercise ranged in
magnitude from small to large. At the between-person level, body satisfaction and
appearance awareness were strongly related. Among the exercise motives, the strongest
relationships were observed between fun and mood motives, and health and mood motives.

Main analyses
Effects of exercise on body image
Consistent with Hypothesis 1a, engagement in exercise was associated with higher postexercise body satisfaction for the sample overall (b = 0.24, t = 2.00, p = .023, Cohen’s
d = 0.21), controlling for pre-exercise body satisfaction ratings and time between
assessment points. As predicted, this effect was attenuated for individuals with higher
trait body dissatisfaction (b = 0.03, t = 2.07, p = .019, Cohen’s f2 = 0.20), thus
supporting Hypothesis 1b. Extrapolating from the slopes for the main effect of exercise
(b = 0.24), this cross-level interaction (b = 0.03), and the mean for trait body dissatisfaction (M = 28.30), body satisfaction worsens post-exercise for individuals with trait body
dissatisfaction scores ~8 or more points above the mean (i.e., >36.30). In this study, 28
participants (16%) reported a level of trait body dissatisfaction this extreme or higher.

Appearance motives explanation
Consistent with Hypothesis 2a, individuals with heightened trait body dissatisfaction
were more likely to report exercising for appearance-related reasons (b = 0.14, t = 3.68,
p < .001, Cohen’s f2 = 0.22). Trait body dissatisfaction was unrelated to frequency of
exercise for health (b = 0.00, t = 0.12, p = .905, Cohen’s f2 = 0.00), fun (b = 0.00,
t = 0.02, p = .984, Cohen’s f2 = 0.00), goal (b = 0.02, t = 0.43, p = .665, Cohen’s
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Table 3. Correlations for all Level 1 and Level 2 variables
Variable
1. State
body sat
2. App
awareness
3. Exercise
4. App
motives
5. Health
motives
6. Social
motives
7. Fun
motives
8. Mood
motives
9. Goal
motives
10. Trait
body dis

1
–

2

3

4

5

6

7

8

9

10

.50*

.01

.29*

.09

.01

.04

.08

.08

.62*

.22*

–

.06

.15*

.01

.01

.01

.01

.01

.32*

.04
.16*

.09*
.11*

–
.29*

.29*
–

.23*
.52*

.12
.13

.09
.19*

.08
.29*

.12
.15*

.05
.26*

.06

.10*

.49*

.49*

–

.07

.35*

.40*

.11

.02

.03

.11*

.04

.06

.09*

–

.37*

.12

.20*

.13

.04

.08*

.32*

.24*

.35*

.25*

–

.48*

.04

.03

.07*

.05

.28*

.40*

.50*

.10*

.35*

–

.13

.04

.01

.05

.21*

.09*

.12*

.10*

.03

.06

–

.01

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

–

Notes. Correlations below the main diagonal are for within-person associations, whereas those above the
diagonal are between-person associations derived from group means for state-level data (except for trait
body dissatisfaction). Within-person correlations are not included for trait body dissatisfaction as this was
only measured once, and hence in the present study does not have variance within individuals.
app = appearance; dis = dissatisfaction; n/a = not applicable; sat = satisfaction.
*p < .05 (two-tailed).

f2 = 0.00), mood (b = 0.01, t = 0.17, p = .862, Cohen’s f2 = 0.00), or social (b = 0.02,
t = 0.77, p = .440, Cohen’s f2 = 0.00) reasons.
In support of Hypothesis 2b, for the sample overall, state body satisfaction ratings were
lower when individuals reported recent appearance-motivated exercise (b = 0.19,
t = 2.08, p = .019, Cohen’s d = 0.22). Figure 2 provides a breakdown of state body
satisfaction ratings across all motive categories, and also shows body satisfaction was
higher in exercise contexts than non-exercise.
To test Hypothesis 2c, further analyses were conducted to evaluate whether effects of
exercise on body image remained if analyses excluded instances of appearance-motivated
exercise. Post-exercise body satisfaction (b = 0.18, t = 1.39, p = .082, Cohen’s d = 0.15)
was not elevated relative to pre-exercise levels for the sample overall. However, trait body
dissatisfaction still moderated the effects of exercise on body satisfaction (b = 0.04,
t = 2.18, p = .015, Cohen’s f2 = 0.32), thus failing to support Hypothesis 2c.

Appearance awareness explanation
For the sample as a whole, post-exercise appearance awareness ratings were elevated
relative to pre-exercise levels (b = 0.42, t = 3.39, p < .001, Cohen’s d = 0.36). This
change in awareness was significantly, negatively related to change in body satisfaction
post-exercise (b = 0.042, t = 3.05, p = .001, Cohen’s f2 = 0.01), suggesting that body
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Figure 2. Mean levels of body satisfaction and appearance awareness across contexts.

satisfaction declined for individuals who experienced increased appearance awareness
post-exercise. However, post-exercise increases in awareness were not moderated by trait
body dissatisfaction (b = 0.02, t = 0.88, p = .379, Cohen’s f2 = 0.00). Trait body
dissatisfaction did not moderate the relationship between change in awareness and
change in state body satisfaction post-exercise either (b = 0.01, t = 0.17, p = .869,
Cohen’s f2 = 0.00). Thus, Hypotheses 3a and 3b were supported, but Hypotheses 3c and
3d were not.

Combining explanations
Finally, in consideration of potential interrelation of the proposed awareness and
appearance motives explanations for body image effects of exercise, post-exercise
appearance awareness ratings were generated separately for each of the exercise motives
tested in this study. As shown in Figure 2, and consistent with Hypothesis 4a, appearance
awareness was higher for appearance-motivated exercise sessions (b = 0.31, t = 1.80,
p = .036, Cohen’s d = 0.19). Further, the level of appearance awareness following
appearance-motivated exercise was higher for individuals with elevated trait body
dissatisfaction (b = 0.10, t = 2.94, p = .002, Cohen’s f2 = 0.14), thus supporting
Hypothesis 4b. Overall support for the appearance motives and appearance awareness
explanations, and their integration, is summarized in Table 4.
Table 4. Summary of findings in relation to proposed explanations
Components of study
Replication of prior findings
Appearance motives explanation
Appearance awareness explanation
Interrelation of proposed explanations

Relevant hypotheses

Supported
hypotheses

Hypotheses 1a, 1b
Hypotheses 2a, 2b, 2c
Hypotheses 3a, 3b, 3c, 3d
Hypotheses 4a, 4b

Hypotheses 1a, 1b
Hypotheses 2a, 2b
Hypotheses 3a, 3b
Hypotheses 4a, 4b
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Discussion
An abundance of studies attest to the psychological benefits of exercise (Campbell &
Hausenblas, 2009; Hausenblas & Fallon, 2006). Even so, recent findings from studies of
exercise within daily life suggest that the acute, positive effects on state body satisfaction
may be attenuated for individuals with trait body image disturbances (Fuller-Tyszkiewicz
et al., 2013; LePage & Crowther, 2010). The reasons for this moderation effect remain
unclear, although existing evidence (e.g., LePage & Crowther, 2010; Martin Ginis et al.,
2003, 2008; Vartanian, Wharton, & Green, 2012) points to at least two plausible
mechanisms The first is that individuals with trait body dissatisfaction experience less
benefits to state body satisfaction because they engage in exercise for appearance-related
reasons (the appearance motives explanation). The second explanation is that the act of
exercise may trigger negative appearance-related thoughts for them that offset potential
benefits of exercise (the appearance awareness explanation). The present findings
replicated the moderation effect found previously, offer some support for both
explanations for this effect, and suggest that these two proposed mechanisms may be
interrelated in their impact on post-exercise body satisfaction levels.

Summary of evidence for awareness and motive-based explanations
In support of the appearance motives explanation, individuals with elevated trait body
dissatisfaction were more likely to engage in exercise for appearance-related reasons,
consistent with prior cross-sectional findings (Furnham et al., 2002; Strelan et al., 2003;
Tiggemann & Williamson, 2000). This form of exercise was associated with lowest state
body satisfaction. However, the moderating effect of trait body dissatisfaction – which
was moderate in size – remained once appearance-motivated exercise sessions were
removed from analysis. Hence, the appearance motivations explanation does not fully
explain the moderating effect of trait body image found previously (e.g., FullerTyszkiewicz et al., 2013; Martin Ginis et al., 2003, 2008).
Appearance awareness may also influence the extent to which an individual
experiences post-exercise increases in body satisfaction. Appearance awareness ratings
were higher post-exercise for the sample as a whole, and regardless of motives. Changes
in appearance awareness post-exercise were also associated with changes in body
satisfaction, although the hypothesized moderating effect of trait body dissatisfaction
was not supported. The non-significant moderating effect of trait body dissatisfaction
suggests that this self-focus may be a general effect, rather than a specific risk factor for
trait body-dissatisfied individuals. This is in contrast to the experimental studies of Martin
Ginis et al. (2003, 2008) in which manipulation of salience of appearance during
exercise sessions had the greatest impact for trait body-dissatisfied individuals. One
possible reason for this is that in daily life, trait body-dissatisfied individuals may avoid
the sorts of exercise contexts (highly appearance salient) exposed to in these prior
experiments. Alternatively, while individuals may not actively avoid such contexts, they
may simply arise less frequently compared to less threatening exercise environments. In
either case, the result would be dampened effects relative to those found previously in
experimental studies.
The present findings also offered support for the interrelation of these appearance
awareness and appearance motivation processes. Appearance-motivated exercise
sessions were associated with the highest level of appearance awareness for the sample
as a whole, and this effect was most pronounced for individuals with elevated trait body
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dissatisfaction. Thus, the greater state body dissatisfaction experienced by trait bodydissatisfied individuals post-exercise may be attributable to both (1) their greater tendency
to focus on appearance motives preceding exercise and (2) the heightened appearance
awareness they experience during such exercise sessions. Given that trait bodydissatisfied individuals are by definition dissatisfied with their appearance, it is not
surprising that this added focus on their appearance might remind them of, and lead to,
dissatisfaction with their appearance in the moment of exercise.

Implications of findings
The finding that trait body-dissatisfied individuals appear less likely to experience body
image-related benefit from exercise signals the need to further consider the impact of
exercise on body image. Encouragingly, findings highlight that there may be periods when
trait body-dissatisfied individuals experience the full benefit of exercise for their body
image. After all, trait body-dissatisfied individuals still engaged in non-appearancemotivated exercise, which seems to lead to higher state body satisfaction. Further
investigation of strategies to encourage greater engagement in non-appearance-motivated
exercise sessions would be beneficial. Similarly, evaluation of strategies for reducing the
negative body image experiences associated with appearance-related exercise would be
useful from clinical and public health perspectives.
Psychoeducation about the effects of different exercise motives on body image may be
an important step to raise awareness of exercise as a potential trigger for one’s negative
body image. For some individuals, this may be sufficient to divert their exercise efforts into
non-appearance-related reasons. On the other hand, recognition of these negative effects
of exercise may prompt reduced exercise engagement (Rhodes & Kates, 2015). This may
be especially the case for individuals who are already concerned about their appearance,
and who recognize that they frequently engage in exercise for this reason. Thus, providing
individuals with psychological strategies to mitigate risk of negative experiences during
exercise may foster less fear of exercise, and greater self-efficacy regarding one’s ability to
enjoy exercise without ill effects (Gillison, Sebire, & Standage, 2012; Jones, Harris, Waller,
& Coggins, 2005; Rackow, Scholz, & Hornung, 2015). Such strategies may include setting
more realistic exercise-related goals, focusing on enjoyment and health benefits of
exercise, and seeking social support.

Limitations
The present findings should also be interpreted in the light of potential limitations arising
from design choices and sample. The use of a simple self-report measure of exercise may
impact results to the extent that participants inaccurately report the duration and/or
intensity of exercise engaged in during the 10-day testing period. Given prior evidence
that the effect of exercise on body image is strongest for moderate-to-strenuous activity
(Campbell & Hausenblas, 2009; Hausenblas & Fallon, 2006), overestimation of exercise
intensity would likely lead to underestimated effect sizes in the present study.
The impact of a 10-day testing period with semi-random assessment schedule on
results is unclear. Greater number of assessments (per day or increased number of days)
may increase the number of exercise assessments reported, and hence may improve the
estimate of the exercise–body satisfaction relationship. Conversely, extending the study
further may threaten data quality by increasing participant burden. Encouragingly, there
was little evidence of reactivity effects in the present study, with a few notable exceptions.
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First, exercise sessions were reported more frequently early in the day, suggesting that
sampling more heavily during this period may enhance frequency of exercise sessions
captured by the ESM protocol. Second, individuals with elevated trait body dissatisfaction
tended to complete fewer assessments during the ESM phase. It is possible then that the
current results are driven by individuals with lower trait body dissatisfaction. The estimate
of the moderating effect of trait body dissatisfaction on the exercise–state body
satisfaction relationship may have thus been affected.
Finally, the present sample primarily consisted of participants with normal BMI, who
were predominantly university-aged students, which is consistent with prior exerciseand body image-focused ESM studies (e.g., LePage & Crowther, 2010). Age and weight
status are both likely to relate to exercise participation and body image. Although
accumulated evidence suggests that body image may be stable across adulthood (Grogan,
2011), young adults are among the most active adult age groups for exercise (Australian
Bureau of Statistics, 2015). Further, the amount of physical activity one engages in
negatively correlates with BMI (Van Dyck et al., 2015). Hence, it is possible that the
strength of association between exercise and body image changes as a function of age and/
or BMI status. Further testing of the generalizability of current findings to older, heavier
individuals who may engage less regularly in exercise is necessary.

Conclusions
Despite these limitations, the present findings offer support for the notion that benefits of
exercise on state body satisfaction depend on motives for exercise and level of appearance
awareness triggered by an exercise session. The observed interrelation between
appearance motives and appearance awareness suggests that these mechanisms may be
best thought of as complementary parts of a single process, rather than as separate or
competing factors that determine post-exercise body satisfaction. As this is the first study
to directly evaluate the interrelation of these mechanisms, an important first step is to
evaluate replicability of these findings in subsequent research. Subsequently, future
research is needed to determine the extent to which the adverse effects of appearance
motives for exercise and subsequent increases in appearance awareness may be
circumvented.

Conflict of interest
All authors declare no conflict of interest.

References
Arnow, B. A., Steidtmann, D., Blasey, C., Manber, R., Constantino, M. J., Klein, D. N., . . . Kocsis, J. H.
(2013). The relationship between the therapeutic alliance and treatment outcome in two
distinct psychotherapies for chronic depression. Journal of Consulting and Clinical
Psychology, 81, 627–638. https://doi.org/10.1037/a0031530
Australian Bureau of Statistics. (2015). National health survey: First results, 2014–2015 (ABS cat.
no. 4364.0.55.001). Retrieved from http://www.abs.gov.au
Campbell, A., & Hausenblas, H. A. (2009). Effects of exercise interventions on body image: A metaanalysis. Journal of Health Psychology, 14, 780–793. https://doi.org/10.1177/
1359105309338977

Impact of exercise on body satisfaction

997

Cash, T. F., Now, P. L., & Grant, J. R. (1994). Why do women exercise? Factor analysis and further
validation of the Reasons for Exercise Inventory. Perceptual and Motor Skills, 78, 539–544.
https://doi.org/10.2466/pms.1994.78.2.539
Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, NJ:
Lawrence Earlbaum.
Csikszentmihalyi, M., & Larson, R. (1987). Validity and reliability of the experience-sampling
method. Journal of Nervous and Mental Disease, 175, 526–536. https://doi.org/10.1097/
00005053-198709000-00004
Enders, C. K., & Tofighi, D. (2007). Centering predictor variables in cross-sectional multilevel
models: A new look at an old issue. Psychological Methods, 12(2), 121–138. https://doi.org/10.
1037/1082-989X.12.2.121
Field, A. (2013). Discovering statistics using IBM SPSS (4th ed.). London, UK: Sage.
Fitzsimmons-Craft, E. E. (2015). The relationships among social comparisons, body surveillance, and
body dissatisfaction in the natural environment. Behavior Therapy, 46, 257–271. https://doi.
org/10.1016/j.beth.2014.09.006
Fuller-Tyszkiewicz, M., Skouteris, H., & McCabe, M. (2013). A re-examination of the benefits of
exercise for state body satisfaction: Consideration of individual difference factors. Journal of
Sports Sciences, 31, 706–713. https://doi.org/10.1080/02640414.2012.746723
Furnham, A., Badmin, N., & Sneade, I. (2002). Body image dissatisfaction: Gender differences in
eating attitudes, self-esteem, and reasons for exercise. Journal of Psychology, 136, 581–596.
https://doi.org/10.1080/00223980209604820
Gebel, K., Ding, D., Chey, T., Stamatakis, E., Brown, W. J., & Bauman, A. E. (2015). Effect of moderate
to vigorous physical activity on all-cause mortality in middle-aged and older Australians. JAMA
Internal Medicine, 175, 970–977. https://doi.org/10.1001/jamainternmed.2015.0541
Gillison, F., Sebire, S., & Standage, M. (2012). What motivates girls to take up exercise during
adolescence? Learning from those who succeed. British Journal of Health Psychology, 17, 536–
550. https://doi.org/10.1111/j.2044-8287.2011.02053.x
Goldschmidt, A. B., Wall, M., Choo, T. J., Becker, C., & Neumark-Sztainer, D. (2016). Shared risk
factors for mood-, eating-, and weight-related health outcomes. Health Psychology, 35, 245–252.
https://doi.org/10.1037/hea0000283
Grogan, S. (2011). Body image development in adulthood. In T. F. Cash & L. Smolak (Eds.), Body
image: A handbook of science, practice, and prevention (pp. 93–100). New York, NY: Guilford
Press.
Guiney, H., & Machado, L. (2013). Benefits of regular aerobic exercise for executive functioning in
healthy populations. Psychonomic Bulletin & Review, 20, 73–86. https://doi.org/10.3758/
s13423-012-0345-4
Hausenblas, H. A., & Fallon, E. A. (2006). Exercise and body image: A meta-analysis. Psychology &
Health, 21(1), 33–47. https://doi.org/10.1080/14768320500105270
Holland, E., Koval, P., Stratemeyer, M., Thomson, F., & Haslam, N. (2017). Sexual objectification in
women’s daily lives: A smartphone ecological momentary assessment study. British Journal of
Social Psychology, 56, 314–333. https://doi.org/10.1111/bjso.12152
Jones, F., Harris, P., Waller, H., & Coggins, A. (2005). Adherence to an exercise prescription scheme:
The role of expectations, self-efficacy, state of change and psychological well-being. British
Journal of Health Psychology, 10, 359–378. https://doi.org/10.1348/135910704X24798
Leahey, T. M., Crowther, J. H., & Ciesla, J. A. (2011). An ecological momentary assessment of the
effects of weight and shape social comparisons on women with eating pathology, high body
dissatisfaction, and low body dissatisfaction. Behavior Therapy, 42, 197–210. https://doi.org/
10.1016/j.beth.2010.07.003
Leahey, T. M., Crowther, J. H., & Mickelson, K. D. (2007). The frequency, nature, and effects of
naturally occurring appearance-focused social comparisons. Behavior Therapy, 38, 132–143.
https://doi.org/10.1016/j.beth.2006.06.004
LePage, M. L., & Crowther, J. H. (2010). The effects of exercise on body satisfaction and affect. Body
Image, 7, 124–130. https://doi.org/10.1016/j.bodyim.2009.12.002

998

Matthew Fuller-Tyszkiewicz et al.

Maas, C. J., & Hox, J. J. (2005). Sufficient sample sizes for multilevel modeling. Methodology, 1(3),
86–92. https://doi.org/10.1027/1614-2241.1.3.86
Martin Ginis, K. A., Jung, M. E., & Gauvin, L. (2003). To see or not to see: Effects of exercising in
mirrored environments on sedentary women’s feeling states and self-efficacy. Health
Psychology, 22, 354–361. https://doi.org/10.1037/0278-6133.22.4.354
Martin Ginis, K. A., Prapavessis, H., & Haase, A. M. (2008). The effects of physique-salient and
physique non-salient exercise videos on women’s body image, self-presentational concerns, and
exercise motivation. Body Image, 5, 164–172. https://doi.org/10.1016/j.bodyim.2007.11.005
McCabe, M. P., & Ricciardelli, L. A. (2004). A longitudinal study of pubertal timing and extreme body
change behaviors among adolescent boys and girls. Adolescence, 39, 145–166.
McKinley, N. M., & Hyde, J. S. (1996). The Objectified Body Consciousness Scale: Development and
validation. Psychology of Women Quarterly, 20, 181–215. https://doi.org/10.1111/j.14716402.1996.tb00467.x
Pomerleau, C. S., & Saules, K. (2007). Body image, body satisfaction, and eating patterns in normalweight and overweight/obese women current smokers and never-smokers. Addictive
Behaviors, 32, 2329–2334. https://doi.org/10.1016/j.addbeh.2007.01.027
Prichard, I., & Tiggemann, M. (2012). The effect of simultaneous exercise and exposure to thin-ideal
music videos on women’s state self-objectification, mood and body satisfaction. Sex Roles, 67,
201–210. https://doi.org/10.1007/s11199-012-0167-x
Rackow, P., Scholz, U., & Hornung, R. (2015). Received social support and exercising: An
intervention study to test the enabling hypothesis. British Journal of Health Psychology, 20,
763–776. https://doi.org/10.111/bjhp.12139
Rhodes, R. E., & Kates, A. (2015). Can the affective response to exercise predict future motives and
physical activity behavior? A systematic review of published evidence. Annals of Behavioral
Medicine, 49, 715–731. https://doi.org/10.1007/s12160-015-9704-5
Richardson, B. (2015a). Instant Survey (iOS Version 2.3) [Mobile application software]. Retrieved
from https://itunes.apple.com/us/app/instant-survey/id955226674?mt=8
Richardson, B. (2015b). Instant Survey (Android Version 2.03) [Mobile application software].
Retrieved from https://play.google.com/store/apps/details?id=au.edu.deakin.psychology.survey
framework
Rogers, A., Fuller-Tyszkiewicz, M., Lewis, V., Krug, I., & Richardson, B. (2017). A person-by-situation
account of why some people more frequently engage in upward appearance comparison
behaviors in everyday life. Behavior Therapy, 48(1), 19–28. https://doi.org/10.1016/j.beth.
2016.09.007
Selya, A. S., Rose, J. S., Dierker, L. C., Hedeker, D., & Mermelstein, R. J. (2012). A practical guide to
calculating Cohen’s f2, a measure of local effect size, from PROC MIXED. Frontiers in
Psychology, 17(3), 111. https://doi.org/10.3389/fpsyg.2012.00111
Silberstein, L. R., Striegel-Moore, R. H., Timko, C., & Rodin, J. (1988). Behavioral and psychological
implications of body dissatisfaction: Do men and women differ? Sex Roles, 19, 219–232.
https://doi.org/10.1007/BF00290156
Sonneville, K. R., Calzo, J. P., Horton, N. J., Haines, J., Austin, S. B., & Field, A. E. (2012). Body
satisfaction, weight gain and binge eating among overweight adolescent girls. International
Journal of Obesity, 36, 944–949. https://doi.org/10.1038/ijo.2012.68
Strelan, P., Mehaffey, S. J., & Tiggemann, M. (2003). Self-objectification and esteem in young women:
The mediating role of reasons for exercise. Sex Roles, 48(1), 89–95. https://doi.org/10.1023/A:
1022300930307
Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (5th ed.). Boston, MA: Allyn
and Bacon.
Tiggemann, M., & Williamson, S. (2000). The effect of exercise on body satisfaction and self-esteem
as a function of gender and age. Sex Roles, 43(1), 119–127. https://doi.org/10.1023/A:
1007095830095
Van Dyck, D., Cerin, E., De Bourdeaudhuij, I., Hinkson, E., Reis, R. S., Davey, R., . . . Sallis, J. F. (2015).
International study of objectively measured physical activity and sedentary time with body mass

Impact of exercise on body satisfaction

999

index and obesity: IPEN adult study. International Journal of Obesity, 39, 199–207. https://doi.
org/10.1038/ijo.2014.115
van Ekris, E., Altenburg, T. M., Singh, A. S., Proper, K. I., Heymans, M. W., & Chinapaw, M. J. M.
(2016). An evidence-update on the prospective relationship between childhood sedentary
behavior and biomedical health indicators: A systematic review and meta-analysis. Obesity
Reviews, 17, 833–849. https://doi.org/10.1111/obr.12426
Vartanian, L. R., Wharton, C. M., & Green, E. B. (2012). Appearance vs. health motives for exercise
and for weight loss. Psychology of Sport and Exercise, 13, 251–256. https://doi.org/10.1016/j.
psychsport.2011.12.005
Verburgh, L., K€
onigs, M., Scherder, E. J., & Oosterlaan, J. (2014). Physical exercise and executive
functions in preadolescent children, adolescents and young adults: A meta-analysis. British
Journal of Sports Medicine, 48, 973–979. https://doi.org/10.1136/bjsports-2012-091441
Waldron, J. J., & Dieser, R. B. (2010). Perspectives of fitness and health in college men and women.
Journal of College Student Development, 51, 65–78. https://doi.org/10.1353/csd.0.0110
Weinberger, N.-A., Kersting, A., Riedel-Heller, S. G., & Luck-Sikorski, C. (2015). Body dissatisfaction
in individuals with obesity compared to normal-weight individuals: A systematic review and
meta-analysis. Obesity Facts, 9, 424–441. https://doi.org/10.1159/000454837
Received 3 December 2017; revised version received 1 July 2018

