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While regular exercise is associated with a number of physical and mental health benefits, basing one’s self-esteem largely on
exercise is likely associated with negative outcomes. In the present studies, the authors developed a novel measure of this
construct, something they term “exercise overvaluation.” In Study 1, 820 participants completed an online survey measuring self-
esteem, exercise attitudes and behaviors, and eating disorder symptoms. Exploratory and confirmatory factor analysis were
employed to develop the 14-item Exercise Overvaluation Scale. The results provided evidence of discriminant and convergent
validity and internal consistency reliability of scale scores. In Study 2, the Exercise Overvaluation Scale was administered to 134
university athletes, including those who participated in intramural sports, club sports, and collegiate athletics. The results from
Study 2 supported the criterion validity and test–retest reliability of scale scores. This scale offers researchers a new tool to help
understand the relationships among exercise, self-esteem, and physical and mental health outcomes.
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Regular exercise, whether in the form of organized sports or
other endeavors, is related to a number of positive outcomes for
physical and mental health, including improved cardiovascular
health, reduced depression and anxiety, and improved self-esteem
(see report by the United States Department of Health and Human
Services, 2018, for a review). However, when exercise behavior
becomes excessive, when people engage in exercise purely for
appearance- or weight-related reasons, or when people feel extreme
pressure to perform, some of the observed benefits of exercise may
decrease (e.g., DiBartolo et al., 2007; Strelan et al., 2003). It may
also be that some of the benefits of exercise are undermined when an
individual bases their self-esteem largely on exercise behavior and
performance, something we term exercise overvaluation. The pur-
pose of this paper is to describe the development and psychometric
evaluation of a scale designed to measure exercise overvaluation,
with the goal of providing researchers with an instrument that can be
used to better elucidate the relationships between exercise and
physical and psychological outcomes. Better understanding the
relationship between exercise and self-esteem, including the point
at which one’s investment in exercise becomes problematic, could
help researchers identify the kinds of exercise/sports and/or coach-
ing practices that foster a healthy relationship with oneself and one’s
body. This knowledge could then also be applied to develop training
programs and interventions for those participating in sports or
coaching sports in order to maximize sports participation’s benefits
to self-esteem.

Defining Exercise Overvaluation

As previously described, we defined exercise overvaluation as the
extent to which one’s self-esteem is determined by their exercise

behavior and athletic performance. An individual low in exercise
overvaluation might be disinterested in exercise altogether, or they
might value exercise in addition to other domains (e.g., school,
relationships, etc.). In contrast, an individual high in exercise
overvaluation bases too much of their self-esteem on exercise and
exercise performance and, as a result, may engage in excessive or
obligatory exercise or disordered eating, or may experience other
negative physical and mental health consequences. Exercise over-
valuation is not specifically about the different factors that motivate
someone to exercise; instead, it is about the extent to which one’s
sense of self-esteem is dependent on exercise. Our conceptualiza-
tion of exercise overvaluation was informed by the available
research on self-esteem, body image, and existing theories and
measures of motivation for exercise.

Most researchers who study self-esteem focus on global self-
esteem, defined as an individual’s overall opinion of themselves
or general judgment of self-worth (Crocker & Wolfe, 2001;
Rosenberg et al., 1995). Specific self-esteem refers to an indivi-
dual’s evaluation of themselves in a given domain (e.g., athletic,
academic, etc.), whether positive or negative (Rosenberg et al.,
1995). Global self-esteem and specific self-esteem are often only
moderately correlated, and global self-esteem is related to psycho-
logical well-being, while specific self-esteem predicts behavioral
outcomes related to the domain of interest. Rosenberg et al. (1995)
argued that the behavioral outcomes of specific self-esteem depend
upon the importance of the domain of interest to the individual.
According to this argument, if an individual bases more of their
self-esteem on exercise, they may engage in exercise behavior to
maintain a positive self-view. This theoretical approach, however,
does not account for potentially negative behavioral outcomes
that could arise from placing too much emphasis on exercise in
self-evaluation. In 2009, Holm-Denoma et al. (2009) examined
undergraduate athletes, including collegiate varsity athletes, club
athletes, independent exercisers, and nonexercisers, for eating dis-
order symptoms and body image concerns. The findings indicated
that women athletes who participated in regular exercise reported
higher rates of eating disorder symptoms than nonexercisers.
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Moreover, a meta-analysis of female athletes indicated that athletes
report high drive for thinness and more body dissatisfaction than
nonathletes (Smolak et al., 2000). Previous studies suggest that
collegiate athletes have many protective factors, such as regular
exercise, increased global self-esteem, and social support, which
reduce the risk of depression symptoms (e.g., Dishman et al., 2006;
Morgan, 2000; Williams & Galliher, 2006). However, when
athletes derive too much of their self-esteem from exercise, some
of these benefits may be reduced. Taken together, these findings
suggest that measuring only global self-esteem leads researchers to
miss valuable opportunities to better understand the relationships
between sport/exercise participation and behavioral outcomes.

In contrast to specific self-esteem, Deci and Ryan (1995)
defined contingent self-esteem as “feelings about oneself, which
are dependent on some standard of interpersonal or intrapsychic
expectations” (p. 32). In other words, individuals with high con-
tingent self-esteem are concerned with how they measure up on a
specific criterion. When performance in a specific domain is poor,
individuals with high contingent self-esteem will go to great
measures to avoid feelings of incompetence (Deci & Ryan,
1995). For example, they may distort their memory of their
performance to avoid negative feelings. Similarly, Paradise and
Kernis (1999) believed that self-esteem was contingent upon
meeting the expectations of self and others and argued that
contingent self-esteem may be adaptive in some circumstances
and problematic in others. To examine the intensity of contingent
self-esteem, they developed the Contingent Self-Esteem Scale.
Basing self-esteem on domains where one has achieved a level
of competence canmotivate behavior and have a positive impact on
global self-esteem, and having a broad range of domains from
which one can draw self-esteem can provide a buffering effect
(i.e., when performance or feedback in one area is not positive,
positive performance or feedback in other areas may mitigate the
effects of negative feedback). However, basing self-esteem on
domains where one is not competent, on domains that depend
on approval from others, or on domains that involve superficial
aspects of the self (e.g., appearance) likely have a negative impact
on global self-esteem. While the Contingent Self-Esteem Scale
measures the intensity of contingent self-esteem, it does not
measure specific domains (e.g., academics, appearance, and exer-
cise) that an individual will describe as important to their self-
esteem. Moreover, there are undoubtedly unique characteristics to
individual domains, like exercise, and incorporating these unique
experiential facets would enhance validity and precision in
measurement.

To address this gap, Crocker and Wolfe (2001) introduced the
term “contingencies of self-worth” to describe the domains upon
which self-esteem is based, and they argued that the nature of these
domains, including the types and relative importance, varies by the
individual and is shaped through a variety of sources. They noted
that “social groups, institutions, and families may have implicit or
explicit criteria regarding what makes a person worthwhile or
valuable” (p. 613), and people will often internalize the standards
of the groups to which they belong. Crocker et al. (2003) devel-
oped the Contingencies of Self-Worth Scale to assess these
domains upon which people base their self-esteem. The Contin-
gencies of Self-Worth Scale examines the domains of family
support, competition, appearance, God’s love, school competence,
virtue, and approval from others. Absent is a domain related to
athletics and exercise, an area upon which those who have learned
that exercise or their sports performance is important, perhaps
through regular exercise or participation in a sport, may base their

self-esteem. While the appearance (e.g., “My sense of self-worth
suffers whenever I think I don’t look good”) and competition
(e.g., “My self-worth is influenced by howwell I do on competitive
tasks”) may be related to one’s sense of self-worth around exercise
or sports participation, none of the Contingencies of Self-Worth
Scale’s items ask specifically about sports and exercise.

Kernis (2003) suggested that individuals with fragile self-
esteem enhance their self-esteem by participating in activities they
feel competent in. Their competency in the activity promotes
positive self-feelings and replenishes their self-esteem. Crocker
and Wolfe (2001) suggested that basing self-esteem on several
distinct domains may provide a buffering effect, but that problems
may arise when an individual is overly invested in one particular
domain, especially a domain in which the contingency is difficult to
satisfy or the standard is unrealistic. The research on the overvalu-
ation of weight and shape provides an excellent example of this
phenomenon. According to the transdiagnostic model of eating
disorders (Fairburn, 2008), overvaluation of weight and shape is
the core psychopathology behind all eating disorders, and it is
defined as “the judging one’s self-worth largely, or even exclu-
sively, in terms of shape and weight and the ability to control
them” (p. 11). In other words, Fairburn suggested that basing one’s
self-esteem on the single domain of weight, shape, and control
leads to disordered eating behavior. High levels of overvaluation of
weight and shape or investment in appearance are found in samples
of eating disorder patients, and in nonclinical samples, overvalua-
tion of weight and shape is correlated with disordered eating
behavior (e.g., Hrabosky et al., 2009; Woodward et al., 2014).
It may be that exercise overvaluation functions similarly to over-
valuation of weight and shape, such that those who place undue
emphasis on exercise performance or behavior in their self-evalu-
ation experience mental health consequences. These consequences
may be specific to exercise, or, given the relationship between
body image, exercise, and self-esteem, may also be related to
body image disturbance and disordered eating. A scale designed to
measure exercise overvaluation would help researchers and clin-
icians determine the point at which investment in an exercise
becomes problematic, increasing the risk of the aforementioned
consequences.

By definition, someone high in exercise overvaluation derives
their self-esteem predominately from engaging in exercise. Other
theorists have studied similar concepts. For example, self-determi-
nation theory (SDT; Deci & Ryan, 1985) argues that people differ
in the extent to which they are motivated intrinsically, by internal
factors, and extrinsically, by external factors. While on the surface
intrinsic motivation seems the more desirable or adaptive option,
SDT argues that some forms of extrinsic motivation are also useful,
especially those in which the external forces come from an entity
with which the individual has a high level of commitment or
identification. However, while SDT helps to explain why people
might be motivated to engage in exercise, exercise overvaluation is
unique in that it assesses the degree to which one’s exercise
behavior contributes to their self-esteem. A person high in exercise
overvaluation might be more motivated to exercise, specifically
with the goal of maintaining a positive self-view. A person with a
low-to-moderate level of exercise overvaluation might also be
motivated to exercise, but perhaps in a less driven or obsessive
way, given that, by definition, someone low in exercise overvalu-
ation would not base their self-esteem largely on exercise.

Beyond SDT, several researchers have attempted to measure
attitudes toward and/or motivations for exercise. For instance, the
Obligatory Exercise Questionnaire (OEQ; Pasman & Thompson,
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1988) was developed to quantify behaviors and attitudes related to
patterns of excessive and/or overly rigid exercise. There are
conceptual similarities between obligatory exercise as measured
by the OEQ and exercise overvaluation; however, they are con-
ceptually distinct in that the OEQ focuses primarily on behavioral
and/or emotional symptoms of obligatory exercise (e.g., “Some-
times, I feel a need to exercise twice in one day, even though I may
feel a little tired,” “When I don’t exercise I feel guilty”), while
exercise overvaluation focuses more on the role of exercise in
determining self-esteem. While we certainly expect that someone
driven to engage in exercise in a pattern that would result in high
OEQ scores would also report high levels of exercise overvalua-
tion, the OEQ does not include items assessing the extent to which
one bases their self-esteem on exercise.

Another measure related to exercise behavior is the Exercise
Identity Scale (EIS; Anderson & Cychosz, 1994), which was
developed to assess the degree to which an individual’s participa-
tion in exercise was descriptive of their self-concept. While there
are similarities between the EIS and exercise overvaluation, the EIS
emphasizes an individual identifying with the role of exerciser
and how that individual’s behaviors attempt to fulfill that role (e.g.,
“Physical exercise is a central factor to my self-concept,” “For me,
being an exerciser means more than just exercising”). As part of its
assessment of role-identity, the EIS does not include items asses-
sing the extent to which one bases their self-esteem on exercise.
Someone who identifies as an exerciser may report a high or low
level of exercise overvaluation, depending on the role exercise
plays in their life. For instance, someone who exercises frequently
for enjoyment or health reasons, rather than for the purposes of
maintaining self-esteem, would likely report a low-to-moderate
level of exercise overvaluation and few (if any) negative mental or
physical health outcomes, but someone who identifies as an
exerciser for the purposes of maintaining self-esteem or as part
of underlying psychopathology (e.g., an eating disorder) would
likely report a higher level of exercise overvaluation. The measure
we developed would allow for a more nuanced exploration of these
relationships.

Self-Esteem, Exercise,
and Disordered Eating

As highlighted previously, there are no existing measures designed
to assess the extent to which someone derives their self-esteem
primarily from their exercise performance. Thus, it is unsurprising
that the available literature on self-esteem and exercise focuses
on the relationship between global self-esteem and exercise. A
systematic review of studies examining the relationship between
global self-esteem and exercise in adults showed a small but
statistically significant relationship between engaging in exercise
and improved self-esteem (Spence et al., 2005). Other studies of
adult and college student samples reported similar findings, with
engagement in even relatively small amounts of exercise associated
with modest increases in self-esteem and improved quality of life
(e.g., Kell & Rula, 2019; Li et al., 2014; Moore et al., 2007). The
relationship between exercise and self-esteem has also been docu-
mented in athletes. In general, athletes report higher self-esteem
than nonathletes (Armstrong & Oomen-Early, 2009). In a study of
Spanish adults, not only did athletes report greater self-esteem than
nonathletes, but athletes who participated in individual sports
reported greater self-esteem than those who participated in team
sports, regardless of gender (Laborde et al., 2016). This may

demonstrate the effect of teammate competition on self-esteem.
Team sport athletes not only compete with their opponents during
competition, but also compete with their teammates for starting
positions, which may place a larger emphasis on their exercise
perceptions. For example, on some soccer teams, there are two
starting spots as a striker. That same team may have four or five
athletes who play in the striker position. The athletes’ starting spot
(one of the two strikers) is based on their weekly practice,
weightlifting workouts, speed, and agility training sessions with
the team. Because all of these forms of exercise are critical to
gaining a starting position, team sport athletes may place a larger
emphasis on exercise when reporting about their self-esteem.

Though much of the literature suggests a positive relationship
between global self-esteem and exercise, there are exceptions.
Several studies have shown no relationship between exercise and
self-esteem, including in Norwegian adults participating in Cross-
Fit (Köteles et al., 2016), adult women (Levy& Ebbeck, 2005), and
male and female college students (e.g., Russell, 2002; Russell &
Cox, 2003). Two other studies suggested that higher self-esteem
was related to maladaptive exercise behaviors, with global self-
esteem predicting symptoms of exercise addiction in a sample of
college students after controlling for body shame (Ertl et al., 2018)
and higher self-esteem predicting excessive exercise in patients
with anorexia nervosa (Bewell-Weiss & Carter, 2010). Still, other
studies suggest that the relationship between exercise and self-
esteem may differ by gender. In a study that followed women and
men over 3 weeks, high levels of self-reported exercise were
associated with increased self-esteem and decreased depression
in women, but with decreased self-esteem and increased depression
in men (Joiner & Tickle, 1998). A study of Spanish college students
showed that, while both women and men who were more active
reported greater vitality, higher self-esteem was observed for men
only (Molina-Garcia et al., 2011). Another study showed higher
self-esteem in men who exercised, but women did not report higher
self-esteem and, instead, reported higher levels of body image
disturbance and disordered eating. It is important to note, however,
that these studies employed global measures of self-esteem, rather
than domain-specific measures.

Taking other variables into account may help to explain why
some studies show differing relationships between exercise and
self-esteem. One such variable is the reason exercise occurs.
Several studies have shown that exercising for weight or appear-
ance-related reasons is associated with lower self-esteem (e.g.,
Maltby & Day, 2001; Strelan et al., 2003). Some studies have also
shown that weight or appearance-related motives for exercise are
associated with body image disturbance and disordered eating
behavior, and this is true of both women and men (e.g., DiBartolo
et al., 2007; Gonçalves & Gomes, 2012; Grieve et al., 2008;
Hubbard et al., 1998). The extent to which one bases their self-
esteem on exercise as measured by the Exercise Overvaluation
Scale (EOS) may also help to explain some of the differing
relationships between exercise, self-esteem, and other variables
related to psychological well-being. Specifically, it may help
researchers determine the point at which valuing or being invested
in exercise is maladaptive for some individuals.

The Current Studies

Taken together, the existing literature on exercise and well-being
suggests that exercise is generally related to improved self-esteem,
but that there are circumstances under which this is not the case.
Some people may grow to develop a sense of moderate investment
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in exercise as part of their self-esteem through experiences with
sports and athletic participation. For these individuals, participating
in exercise may contribute to a more positive self-view. Other
individuals may become overly invested in exercise as the primary
determinant of their self-esteem, something that may be linked to
outcomes like excessive exercise behavior and disordered eating
behavior. The purpose of the current studies was to develop and
psychometrically evaluate the EOS as a tool for understanding the
extent to which one’s view of exercise is related to their well-being
in positive and negative ways. Understanding and measuring this
construct would facilitate a more meaningful exploration of the
relationships between body image, disordered eating, exercise, and
self-esteem in athletes and nonathletes alike.

Study 1

The aims of Study 1 were to identify manifestations of exercise
overvaluation, develop candidate items to reflect exercise over-
valuation, and identify a subset of items with sufficient common
covariance among item responses to enable valid and reliable
measurement. Low correlations between scores derived from these
items and scores on measures of global self-esteem and state self-
esteem were expected to serve as discriminant validity evidence.
Moderate to high correlations with contingent self-esteem, eating
disorder symptoms, and obligatory exercise were expected to serve
as convergent validity evidence.

Method

Participants. A total of 1,053 participants were recruited from
Amazon’s Mechanical Turk; 169 were excluded for failing atten-
tion checks, and 64 were excluded for incomplete responses. The
participants were required to be 18 years of age or older, reside in
the United States, and speak English. The remaining 820 partici-
pants were then randomly assigned into either the developmental or
the validation data sets to enable cross-validation of the dimen-
sional structure of item responses. The demographic characteristics
of each sample are presented in Table 1. The average age of the
participants was 36.80 years (SD = 12.20), and the majority were
female (55.0%; n = 451) and White (79.9%; n = 655). Twelve
percent (n = 99) reported being a member of a sports team.

Procedure. All study procedures were approved by the univer-
sity’s institutional review board. Informed consent was obtained,
and the participants completed an online battery composed of
demographic information, exercise habits (i.e., minutes of exercise
per week), the candidate items for the EOS, and measures of self-
esteem, disordered eating, and obligatory exercise. All survey data
were collected and stored anonymously.

Measures. Exercise overvaluation: A phenomenological ap-
proach to item development was adopted by the coauthors, includ-
ing one clinical psychologist content expert to maximize content
validity. Semistructured interviews were carried out with a conve-
nience sample of 10 student-athletes (seven women and three men;
mean age = 20.0, SD = 1.1), including five National Collegiate
Athletic Association Division I student-athletes, two club sports
athletes, and three nonsport interviewees. The athletes reported a
mean of 418.0 min of exercise per week (SD = 25.5). The inter-
views included questions related to global self-esteem (e.g., “How
do you know your self-esteem is high?”) and the relationship
between self-esteem and exercise (e.g., “Describe how exercise
changes when you’re with others versus by yourself” and “If you

haven’t exercised in a while, describe how you would feel”). After
the interviews, a thematic content analysis was carried out sepa-
rately by the coauthors, with the first and second authors each
conducting their own round of open-coding on the transcripts to
identify emergent themes. Discrepancies in themes were resolved
through discussion between the authors until consensus was
achieved. Next, the first and second authors independently con-
ducted a round of thematic coding, sorting individual comments
under each theme. As with theme identification, discrepancies in
the thematic sorting of comments were resolved through consen-
sus-based discussion. This process yielded six themes: confidence,
competition, feedback from others, self-image, reliance on routine,
and negative affectivity. Supplementary Material 1 (available
online) presents each of the themes, example comments that
informed thematic identification, and the number of comments
coded under each theme. Guided by the themes, a total of 27
candidate items were developed for pilot testing (See Supplemen-
tary Material 2 [available online] for the list of candidate items).
Each of the items was then reviewed for content validity by a
content expert (third author), who was blind to the item generation
process. Considerations included face validity and content repre-
sentativeness of each item to its respective theme as well as to the
exercise overvaluation construct more broadly. Responses to the
items ranged from 1 (strongly disagree) to 4 (strongly agree).

Global self-esteem: Rosenberg’s Generalized Self-Esteem
Scale was used to assess global self-esteem (Rosenberg, 1965).
The scale includes 10 statements, with response options ranging
from 1 (strongly agree) to 5 (strongly disagree). Examples of items
include “On the whole I am satisfied with myself” and “I am able to
do things as well as most other people.”Higher sum scores indicate
better self-esteem. Internal consistency reliability for the present
study was high (α = .92).

State self-esteem: The State Self-Esteem Scale measures an
individual’s self-esteem at a given time point (Heatherton &
Polivy, 1991). The scale consists of 20 items prompting parti-
cipants to rate how true the statement is of them right now. The
State Self-Esteem Scale is composed of three subscales: perfor-
mance self-esteem, social self-esteem, and appearance self-
esteem. Ratings are based on a 5-point Likert-type scale ranging
from 1 (not at all) to 5 (extremely). Examples of items include “I
am worried about whether I am regarded as a success or a failure”
and “I am pleased with my appearance right now.” Sum scores
are calculated for each subscale, and higher scores indicate higher
self-esteem. Internal consistency reliability for the present study
was high for scores from the composite scale (α = .93) and the
performance (α = .83), social (α = .89), and appearance (α = .86)
subscales.

Contingent self-esteem: The Contingent Self-Esteem Scale
assesses an individual’s self-esteem based on reflected appraisals
(i.e., what respondents think other people think of them; Paradise &
Kernis, 1999). The scale prompts participants to rate the extent to
which each of 15 items are true of them on a 5-point Likert scale
ranging from 1 (not at all) to 5 (extremely). Example items include
“Even in the face of failure, my feelings of self-worth remain
unaffected” and “If I get along well with somebody, I feel better
about myself overall.”Higher sum scores indicate higher contingent
self-esteem. Internal consistency reliability for the present studywas
high (α = .88).

Disordered eating: The Eating Disorder Examination-Ques-
tionnaire (EDE-Q) assesses the features and symptoms of eating
disorders that individuals reported within the last 4 weeks (Fairburn
& Beglin, 1994). The EDE-Q includes 28 questions assessing
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eating disorder symptoms within the past 28 days. The response
items range from “no days” to “every day.” Examples of items
include “Have you been deliberately trying to limit the amount of
food you eat to influence your shape or weight (whether or not you
have succeeded)?” and “Over the past 28 days, how many times
have you eaten what other people would regard as an unusually
large amount of food (given the circumstances)?” There are four
subscales, including restraint, eating concern, shape concern, and
weight concern. The mean subscale scores are obtained, and an
overall score is calculated by averaging the subscale scores. Higher
scores indicate more severe eating disorder symptoms. Internal
consistency reliability for the present study was high for scores
from the composite scale (α = .94) and the restraint (α = .83), eating
(α = .84), shape (α = .90), and weight (α = .84) concerns subscales.

Obligatory exercise: The OEQ measures athletes’ feelings
about needing to exercise (Pasman & Thompson, 1988). The scale

consists of 20 items where participants indicate how often they
engage in each behavior. The items are based on a 4-point scale
ranging from 1 (never) to 4 (always). Examples of items include “I
engage in exercise on a daily basis,” and “I will engage in other
forms of exercise if I am unable to engage in my usual form of
exercise.” Higher sum scores indicate a higher obligation to
exercise feelings and behaviors. Internal consistency reliability for
the present study was high (α = .87).

Data Analysis. All statistical analyses were carried out with
STATA for Mac (version 13; StataCorp, 2013) and Mplus for
Mac (version 7.11; Muthén & Muthén, 1998–2012). One-half of
the respondents from the Mechanical Turk sample were randomly
assigned to a developmental data set to facilitate identification
of the latent factor structure using principal component analysis
and exploratory factor analysis. The remaining participants were

Table 1 Demographics

Combined, N= 820
Developmental
sample, n= 409

Validation sample,
n= 411

Test–retest sample,
n= 134

Demographic characteristic Measure % Measure % Measure % Measure %

Mean age in years (SD) 36.8 (12.2) 37.3 (12.3) 36.2 (12.0) 19.7 (2.08)

Median age in years (range) 34 (18–79) 34 (18–76) 33 (19–79) (18–23)

Missing 0 0 0

Gender

Female 451 55.0 230 56.2 221 52.8 63 47

Male 367 44.8 177 43.3 190 46.2 71 53

Other 2 0.2 2 0.5 0

Race

Asian/Pacific Islander 54 6.6 18 4.4 36 8.8 4 3

African descent/Black 63 7.7 32 7.8 31 7.5 17 12.7

Native American 15 1.8 8 2.0 7 1.7 1 0.7

Caucasian/White 655 79.9 336 82.2 319 77.6 104 77.6

Other 33 4.0 15 3.7 18 4.4 8 6

Ethnicity

Hispanic/Latino 89 10.9 42 10.3 47 11.4 11 8.2

Not Hispanic/Latino 731 89.1 367 89.7 364 33.6 121 90.3

Member of a sports team

Yes 99 12.1 48 11.7 51 12.4

No 721 87.9 361 88.3 360 87.5

Mean minutes of exercise (SD) 182.8 (198.3) 187.8 (243.0) 177.8 (140.6) 659.16 (448.23)

Median minutes (range) 120 (0–4,000) 120 (0–4,000) 120 (0–840) (0–2,500)

Missing 1 1 0

Year in school

Freshman 36 26.9

Sophomore 38 28.4

Junior 31 23.1

Senior 27 20.1

Missing 2 1.5

Level of competition

Collegiate 96 71.6

Club/Intramural 38 28.4

Mode of participation

Team sports 87 64.9

Solo sports 47 35.1
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assigned to a validation data set to enable cross-validation of
the factor structure using confirmatory factor analysis. Identifica-
tion of the factor structure was guided by Kaiser’s (i.e., eigen-
values greater than one) and Cattell’s (i.e., the elbow rule) criteria,
factor loadings, and interpretability of factor solutions. Upon
identification of the optimal factor solution, a confirmatory factor
analysis was carried out in the validation data set with a geomin
rotation. Traditional fit indices guided evaluations of model fit
(Hu & Bentler, 1999), and all factor loadings and residual
correlations were inspected to identify potentially problematic
local dependency. Correlations were estimated between scores
reflecting overvaluation of exercise and scores from theoretically
related measures of general self-esteem, state self-esteem, contin-
gent self-esteem, eating disorder symptoms, and obligation to
exercise.

Results

The principal component analysis carried out on the developmental
sample indicated a minimum of two components using Cattell’s
criterion and a maximum of four using the Kaiser criterion
(Figure 1). The two-factor solution of the exploratory factor
analysis was the most substantively interpretable using a factor
loading threshold of 0.65 or higher for indicators of latent factors
(Table 2). The first factor consisted of nine items that reflect
internal standards, or the extent to which an individual’s feelings
about themselves are governed by standards that they have set for
their exercise behavior. The second factor consisted of five items
reflecting external standards, or the extent to which an individual’s
feelings about themselves are governed by external benchmarks for
exercise behavior, whether real or imagined. A total of nine items
were removed for weak factor loadings (i.e., <.65), three items were
removed for content redundancy, and one item was removed for
both a weak factor loading and content redundancy. Fit indices for
the two-factor confirmatory factor analysis conducted with the
validation sample indicated that the data fit the two-factor model
adequately (comparative fit index = .92, Tucker–Lewis index = .90,
and root mean square error of approximation = .13), with a corre-
lation of .61 between factors. Of the 91 residual correlations, only
three exceeded .20 with a maximum residual correlation of −.25.
Internal consistency reliability was high for the composite scores
(α = .89) and the internal standards (α = .89) and external standards
(α = .81) subscale scores. The EOS composite and subscale scores

range from 1 to 4. The mean score on the internal standards
subscale was 2.59 (SD = .61), the mean score on the external
standards subscale was 2.04 (SD = .62), and the mean composite
score on the EOS was 2.32 (SD = .53).

Table 3 presents correlations between the EOS (composite
score and scores on the internal and external standards subscales)
and measures of theoretically related and unrelated constructs as
validity evidence. Discriminant and convergent validity evidence
were strong, as indicated by correlations between composite scores
reflecting overvaluation of exercise and scores reflecting general-
ized self-esteem (r = −.14, p < .001), state self-esteem (r = −.25,
p < .001), contingent self-esteem (r = .33, p < .001), eating disorder
symptoms (r = .31, p < .001), and obligatory exercise (r = .69,
p < .001). To assess whether measurement error may have attenu-
ated observed relationships among the EOS and measures of
convergent and discriminant validity, we also calculated attenua-
tion-corrected coefficients using the standard double-correction
method outlined by Muchinsky (1996). The differences between
attenuated and unattenuated correlations did not suggest substan-
tively different conclusions (Supplementary Material 3 [available
online]); indeed, the largest difference between uncorrected and
corrected correlations was +0.1. Finally, we also investigated
whether scores from the EOS were linearly related to scores from
the other measures through a visual inspection of scatterplots,
which did not reveal any nonlinear trends (see Figure 1 in
Supplementary Material 4 [available online]).

Discussion

In Study 1, we sought to develop the EOS and assess initial evidence
for the reliability and validity of scale scores. This study yielded a
14-item measure of exercise overvaluation with two subscales,
internal standards and external standards. Items on the internal
standards subscale are related to one’s own standards for their
exercise behavior as a part of their self-esteem (e.g., “Working out is
a part of who I am” and “I become very upset if I cannot exercise on
a day I was planning to”). The external standards subscale items are
related to judgments against some kind of external standard,
whether real or imagined, and comparisons based on one’s workout
quality (e.g., “I would worry what other people think about me if I
missed a workout” and “I keep track of how well my workout is
going compared to others”). Initial psychometric evaluation pro-
vided evidence for the internal consistency reliability and validity of
test scores. The emergence of the internal and external domains in
Study 1 likely has important implications for well-being. In this
study, scores on both the internal and external standards subscales
were correlated with obligatory exercise, but, as shown in Table 3,
the correlation was much stronger for the internal standards sub-
scale. Correlations between the internal standards subscale and the
EDE-Q subscales were small, with the exception of the restraint
subscale (r = .26), whereas correlations between the external stan-
dards subscale and the EDE-Q Eating Concern, Shape Concern,
and Weight Concern subscales were moderate in strength.

Study 2

The aims of Study 2 were to provide additional reliability and
validity evidence of EOS scores using a sample of undergraduate
athletes. We hypothesized that EOS scores would be stable over
time for individuals who reported no change in the way their
exercise habits made them feel about themselves, providing test–
retest reliability evidence of EOS scores. We also hypothesized thatFigure 1 — Components of exercise overvaluation.
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collegiate athletes would have higher EOS scores than casual sports
athletes, given that collegiate athletes are likely to have a sense of
competence about their sport and that collegiate athletes may face
unique pressures to achieve a high level of performance that may
lead them to develop overvalued ideas about exercise. Finally, we
hypothesized team sports athletes would have higher EOS scores
than solo sports athletes, based on the small negative correlation
between global self-esteem and EOS observed in Study 1 and
because team sport athletes have been shown to have lower general
self-esteem than solo sport athletes (Laborde et al., 2016). Results
consistent with these hypotheses would provide concurrent crite-
rion validity evidence of EOS scores.

Method

Participants. A total of 134 participants were recruited from a
small liberal arts university in the southeastern United States via
convenience sampling. Preliminary power analysis was carried out
using G*Power: Statistical Power Analyses for Windows and Mac
(version 3.1.9.2; Buchner et al., 2007), which indicated that a
minimum of 128 participants were needed to detect statistically
significant moderate effects with alpha = .05 and power = .80. The
participants came from National Collegiate Athletic Association
Division I collegiate sports teams, club sports teams, and intramural
sports teams. They were required to be 18 years of age or older,
reside in the United States, and speak English. Collegiate sport
team coaches, club sports presidents, and intramural sports captains
were emailed invitations to participate, and when a team opted to
participate, a meeting was scheduled with the team to obtain
informed consent and collect data. The average age of the parti-
cipants was 19.7 years (SD = 2.1). The majority were male (53.0%;
n = 71) and White (77.60%; n = 104). With respect to the level of
competition, 96 (71.64%) were members of a collegiate sports
team, and 38 (28.36%) were members of a casual sports team
(i.e., club and/or intramural). With respect to the mode of partici-
pation, 87 (64.90%) participants reported being a member of a team
sport (e.g., soccer, football, and lacrosse), with the remainder
(35.10%; n = 47) reporting membership in a solo team sport
(e.g., cross country, tennis). On average, the participants self-
reported 659.2 min (SD = 448.2) of exercise per week, which
amounts to approximately 11 hr. The demographic characteristics
of this sample are presented in Table 1.

Procedure. All study procedures were approved by the univer-
sity’s institutional review board. At the time of participation, the
coaches were asked to leave the room. The participants provided
informed consent, and then survey packets were distributed that
included a demographics questionnaire and the EOS. Upon com-
pletion, the participants placed individual surveys into a large
envelope to ensure anonymity. Approximately four days later
(range: 2–7 days), the participants completed the EOS for a second
time, followed by an additional item, asking participants whether

Table 3 Correlations Between the Exercise
Overvaluation Scale and Measures of Convergent
and Discriminant Validity

Measure
Internal

standards
External
standards Composite

GSES .03 −.27*** −.14***

SSES −.07* −.35*** −.25***

Performance −.05 −.39*** −.26***

Social −.17*** −.41*** −.34***

Appearance .06 −.09* −.01

CSES .24*** .32*** .33***

EDE-Q .21*** .32*** .31***

Restraint .26*** .23*** .28***

Eating concern .14*** .32*** .27***

Shape concern .17*** .27*** .26***

Weight concern .19*** .31*** .29***

OEQ .72*** .47*** .69***

Note. GSES =Rosenberg Generalized Self-Esteem Scale; SSES = State Self-
Esteem Scale; CSES =Contingent Self-Esteem Scale; EDE-Q = Eating Disorder
Examination-Questionnaire; OEQ =Obligatory Exercise Questionnaire.
*p < .05. ***p < .001.

Table 2 Exercise Overvaluation Scale Items and Factor Loadings for Study 1 and Study 2

Study 1 (EFA) Study 2 (CFA)

No. Item Factor 1 Factor 2 Factor 1 Factor 2

2 My day is only complete if I have a good workout. .77 −.11 .75

10 Working out is a part of who I am. .83 −.29 .75

14 Exercise is critical to my self-esteem. .74 .01 .80

16 It’s important to me to spend a certain amount of time exercising each week. .87 −.37 .54

18 I get frustrated when I cannot follow my workout schedule. .80 .01 .78

19 I become very upset if I cannot exercise on a day I was planning to. .74 .10 .83

20 I have a strict workout schedule. .76 −.14 .67

25 Exercise is an important measure of my self-worth. .66 .13 .78

27 I get anxious when I don’t have time for a full workout. .69 .17 .82

4 I feel worse about myself when I notice someone having a better workout than me. −.13 .88 .74

3 I have less respect for myself after a bad workout. .10 .69 .74

12 I tend to notice the quality of other people’s workouts. .00 .69 .76

13 I keep track of how well my workout is going compared to others. −.01 .74 .86

26 I would worry what other people think about me if I missed a workout. .08 .69 .70

Note. EFA = exploratory factor analysis; CFA = confirmatory factor analysis. Bolded factor loadings denote factor assignment.
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their feelings about their exercise habits were worse, better, or
unchanged since the first administration. At the baseline (T0) and
follow-up (T1), survey completion took approximately 7 min.

Data Analysis. All statistical analyses were carried out with
STATA forMac (version 13; StataCorp, 2013). In order to evaluate
the test–retest reliability of EOS scores, intraclass correlation
coefficient (ICC) of ICC(3,1) was selected because it is appropriate
for a two-way mixed-effects design (McGraw & Wong, 1996;
Shrout & Fleiss, 1979). Differences in EOS scores for the study
participants who indicated no change in the way their exercise
habits made them feel about themselves between the survey
administrations would serve as indicators of measurement error.
In order to evaluate concurrent criterion validity, a 2 × 2 factorial
design was selected. The first predictor was the level of competition
with two levels (i.e., collegiate or casual), and the second predictor
was the mode of participation with two levels (i.e., team sports or
solo sports). While data from both the baseline and follow-up
assessments were utilized for estimation of the ICC the data from
the follow-up assessment were selected for criterion validity so that
model estimates were not contaminated with dependency from
repeated assessments.

Results

Test–Retest Reliability. The participants completed the EOS at
the baseline (T0) and again approximately four days later (T1). At
the end of the survey at T1, the participants were asked to compare
their feelings about their exercise habits at that exact moment to
how they felt at T0. Options included feeling worse at T0 than at
T1, better at T0 than T1, or having no change in feeling between the
time points. Of the 134 participants who completed Study 2, 81
(60.4%) indicated no change in the way their exercise habits made
them feel about themselves. A total of 48 participants indicated
feeling better (35.8%), while five participants indicated feeling
worse (3.7%). As hypothesized, test–retest reliability was good for
composite scores, ICC(3,1) = .90, 95% CI [.84, .93]; internal
standards subscale scores, ICC(3,1) = .89, 95% CI [.84, .93]; and
external standards subscale scores, ICC(3,1) = .82, 95% CI
[.74, .88].

Criterion Validity. A 2 × 2 factorial analysis of variance was
carried out to test differences in EOS scores among four distinct
types of athletes (i.e., casual solo sports, casual team sports,
collegiate solo sports, and collegiate team sports). The EOS scores
were normally distributed at T1, as indicated by histogram inspec-
tion. As hypothesized, the EOS composite scores for collegiate
sport athletes were higher (M = 2.74, SE = .05) than for casual
athletes (M = 2.50, SE = .10), and this difference was statistically
significant, F(1, 130) = 7.28, p = .008. With respect to EOS sub-
scales, the differences in internal standards of EOS between
collegiate and casual athletes were statistically significant, F(1,
130) = 5.21, p = .02; collegiate athletes had an average score of
2.65 (SE = .06), and casual athletes had an average score of 2.45
(SE = .11). The differences in external standards of EOS between
collegiate and casual athletes were also statistically significant, F(1,
130) = 8.05, p < .01. Collegiate athletes had an average score of
2.82 (SE = .06), and casual athletes had an average score of
2.55 (SE = .10).

Consistent with our hypotheses, the difference in the EOS
composite scores for team sports athletes and solo sports athletes
was statistically significant, F(1, 130) = 10.33, p < .01, with team
sports athletes scoring higher on the EOS (M = 2.77, SE = .06) than
solo sports athletes (M = 2.49, SE = .08). Team sports athletes

scored higher on internal standards (M = 2.67, SE = .06) than solo
sports athletes (M = 2.47, SE = .09), and this difference was statis-
tically significant, F(1, 130) = 5.82, p = .02. The difference in
external standards between team and solo sports athletes was also
statically significant, F(1, 130) = 13.64, p < .01. Team sports ath-
letes scored an average of 2.87 (SE = .06), and solo sports athletes
scored an average of 2.51 (SE = .09). No statistically significant
interactions between the level of competition and the mode of
participation were observed for tests of composite scores, internal
standards subscale scores, or external standards subscale scores.

Discussion

Study 2 provided additional evidence of the psychometric proper-
ties of the EOS, including test–retest reliability and criterion
validity, through the use of known group comparisons. All study
hypotheses were supported. While collegiate athletes scored higher
on the EOS than casual athletes and team sports athletes scored
higher on the EOS than solo sports athletes, the mean scores for all
groups of athletes fell between 2.47 and 2.87 on a 4-point scale,
corresponding to a moderate level of investment. This moderate
level of investment, as stated previously, is expected in those who
participate in sports on a regular basis.

General Discussion

The purpose of the present studies was to describe the construct of
exercise overvaluation, develop a new instrument to measure it,
and evaluate the psychometric performance of scale scores. Explor-
atory factor analysis in Study 1 yielded a 14-item, two-factor
measure of exercise overvaluation. The nine items that reflected
an internalized need and desire to exercise to maintain self-esteem
were labeled the internal standards subscale, and the five items that
reflected the extent to which real or imagined external standards for
exercise shape one’s self-esteem were labeled the external stan-
dards subscale. Correlations between EOS scores and scores on
measures of general self-esteem, contingent self-esteem, state self-
esteem, eating disorder symptoms, and obligatory exercise pro-
vided evidence of the scale’s discriminant and convergent validity.
Study 2 provided test–retest reliability and concurrent criterion
validity evidence in a sample of National Collegiate Athletic
Association and casual college student-athletes.

In the current study, exercise overvaluation was weakly cor-
related with global self-esteem, and correlations with contingent
self-esteem were small to moderate. Exercise overvaluation and
obligatory exercise were strongly correlated, which is not surpris-
ing. Both measures are related to exercise, but the EOS focuses
on how someone evaluates themselves in light of their exercise
performance, while the OEQ measures exercise behaviors and
emotional responses that, in combination with one another, may
suggest underlying pathology (e.g., exercising despite an injury,
exercising to compensate for eating, and ruminating about exercise;
Pasman & Thompson, 1988). Based on item content and the
existing literature on excessive or pathological exercise, we would
expect that a person high in exercise overvaluation is likely to
exercise in a driven manner, as measured by the OEQ. While the
OEQ taps into emotional responses to exercise, especially negative
emotional responses when one’s rules about exercise cannot be
followed, it does not directly elicit the ways exercise contributes to
self-esteem. The EOS does assess the extent to which one’s
exercise behaviors contribute to their self-esteem, and thus it can
be used together with the OEQ and other measures to shed
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important light on the broader psychological processes that under-
lie observed relationships between exercise and well-being.

The findings from Studies 1 and 2 suggested that our parti-
cipants reported a moderate level of exercise overvaluation. Of
note, the mean scores on all subscales across all samples fell
between 2 and 3 on a 4-point scale. The sample in Study 1, which
consisted largely of nonathletes, had the lowest scores on the EOS,
particularly on the external standards subscale. The samples of
athletes in Study 2 reported higher mean scores than in Study 1, and
among Study 2 participants, collegiate sports athletes had higher
scores on the EOS than casual sports athletes. This suggests that
collegiate sports athletes rely on their exercise habits as a larger part
of their self-esteem than casual sports athletes, which is consistent
with the level of time, energy, and commitment required of students
to compete at the collegiate level. Likewise, we found that team
sports athletes had higher scores on the EOS than solo sports
athletes, suggesting that team sports athletes seem to rely on their
exercise habits as a larger part of their self-esteem than solo sports
athletes. This difference was especially large for the external
standards subscale. It is logical that, in a team sports environment,
where the performance of multiple athletes working together is
required for a win, athletes may perceive more pressure from others
to maintain their exercise routine.

Though we did not specify a factor structure for the EOS a
priori, the emergence of the internal and external subscales holds
interesting possibilities for researchers who wish to better study
exercise attitudes and behavior in athletes and nonathletes alike.
The internal standards subscale may help determine the extent of
an individual’s internalization of their exercise behaviors and
performance. When researchers can identify the degree of inter-
nalization, it can help to predict if athletes are more likely to engage
in the maladaptive exercise, along with other comorbid behaviors
(e.g., eating disorder symptoms) to fulfill their self-esteem needs. If
an individual reports high levels of exercise overvaluation on the
EOS internal standards subscale, practitioners and coaches would
have the opportunity to implement prevention and safety programs
for the athlete. The external subscale may help determine the extent
to which an individual places emphasis on comparison to others
during performance. Athletes who report high levels on the EOS
external standards subscale may adopt unhealthy performative
behaviors to feel better about their workout in comparison with
others’ workouts. Athletes often experience overuse injuries that
result from repeated stress on tissue without allowing for the proper
healing time (Hogan & Gross, 2003). Overuse makes up 50% of all
athletic injuries (Baquie & Bruker, 1997). Athletes who feel they
do not measure up to teammates in practice and, therefore, feel a
decrease in their self-esteem, may continue to increase exercise
outside of mandatory sessions. The excessive use of their tissues
has the potential to result in an overuse injury taking the athlete
away from the sport until the tissue heals. For an athlete who
reports high levels of exercise overvaluation, this has the potential
to negatively impact their self-esteem and result in further psycho-
pathology (e.g., depression, anxiety). In response to high external
standards subscale scores, coaches and practitioners would have
the opportunity to take preventative measures to reduce risks to the
athlete.

In addition to preventing maladaptive behavior and reducing
risk, measuring the extent to which people view exercise as a sig-
nificant contributor to their self-esteem has important implications
for understanding how and why people engage in healthy exercise
patterns. Developing some level of investment and competence in
exercise can, as Crocker and Wolfe (2001) suggested, motivate

behavior. This investment may prompt people to engage in physi-
cal activity across the lifespan, something that is key for main-
taining overall health and aging successfully (United States
Department of Health and Human Services, 2018). It may also
encourage people to make regular time for exercise, despite having
a busy schedule. According to the United States Centers for
Disease Control and Prevention (2017), only 23.2% of United
States adults meet the recommended guidelines for aerobic and
strength-training activity. Understanding the exercise attitudes and
habits of those with a moderate level of investment in exercise as
measured by the EOS could inform interventions to increase
physical activity in the general population. Existing applications
of SDT to exercise facilitate this understanding to a certain extent.
Ryan and Deci (2000) delineated four regulation styles character-
istic of extrinsic motivation, and two of these are most relevant to
our work on exercise overvaluation. In introjected regulation, an
individual engages in behavior in order to avoid negative emotions,
like guilt or anxiety, or to experience positive emotions, like pride.
In external regulation, an individual engages in the behavior simply
to comply with external standards. These two forms of regulation,
particularly in combination with the other forms as described by
Ryan and Deci (i.e., integrated regulation and identified regulation)
do indeed help to describe how or why people are motivated to
exercise. The EOS extends beyond measures of SDT constructs, as
they relate to exercise by more directly exploring how exercise
behavior determines self-esteem, rather than the forces involved in
the regulation of exercise behavior. In addition, most applications
of SDT to exercise focus on predictors of healthy exercise behavior
(see Standage et al., 2019, for a review), whereas the construct of
exercise overvaluation inherently explores a more pathological
attitude toward engagement in exercise that may better predict
negative outcomes (e.g., excessive exercise).

Limitations and Future Directions

The study has important limitations. First, we used convenience
sampling for both studies, and the majority of our samples were
disproportionately White, which limits the generalizability of these
findings. In addition, though we exceeded the minimum sample
size from our power calculations in Study 2, casual athletes were
underrepresented relative to collegiate athletes. Second, while
evidence from Studies 1 and 2 provide broad support for the
validity of scale scores, scale items were only reviewed for content
validity by the study’s principal investigators. While additional
validation by outside content experts would have been beneficial,
one of the investigators (D. Lindner) is a content expert who was
involved in neither the thematic content analysis nor the item
generation process. Finally, the use of self-report data presumes
that participants are (a) aware of their own thoughts, feelings, and
behaviors and (b) willing to share those with researchers. We took
steps to encourage participants to answer questions openly and
honestly; the Study 1 data were collected anonymously online, and
in Study 2, the coaches left the room and questionnaires were
separated from consent forms.

Nevertheless, the findings of this study suggest that EOS is a
useful tool for measuring exercise overvaluation. In particular, this
measure supplements the existing measures of psychological con-
structs related to exercise (e.g., types of self-regulation, exercise
identity, and obligatory exercise) and may help researchers better
understand previously established relationships. For instance, the
EOS may help researchers identify the point at which investment
in exercise becomes problematic, and this, in turn, can inform the
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development of health and wellness programming and coaching
practices designed to foster a healthier, more adaptive investment
in exercise and exercise behaviors that contribute to wellness rather
than psychopathology. The ability to identify this “tipping point”
may be especially useful in the study of the female athlete triad,
where some female athletes who ostensibly began sport participa-
tion with healthier habits eventually develop maladaptive beha-
viors leading to low energy availability (which may or may not be
accompanied by disordered eating behavior), decreased bone
density, and amenorrhea or other menstrual dysfunction (Nazem
& Ackerman, 2012). The female athlete triad can have long-term
consequences for women’s reproductive and skeletal systems, and
these consequences could limit a woman’s future exercise or sport
participation (Thein-Nissenbaum, 2013). Exercise overvaluation
may serve as a risk factor for the development of the female athlete
triad and would likewise be an important factor to consider when
developing treatment. In addition to exploring the relationship
between exercise overvaluation and maladaptive behaviors, we
also encourage researchers to examine exercise overvaluation in
other contexts, including learning more about the connection
between exercise overvaluation, motivation, and exercise habits
to inform interventions to increase physical activity and foster
general health and well-being in the general population.
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