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Abstract

Objective: To examine whether differences in eating disorder symptoms exist between women
who are varsity athletes, club athletes, independent exercisers, and nonexercisers and to determine
whether sports anxiety moderates any observed between-group effects.

Method: Two hundred seventy four female undergraduates completed the eating disorders
inventory and the physical activity and sport anxiety scale and reported their exercise habits.

Results: Women who participated in sports tended to have higher levels of eating disorder
symptomatology than those who did not. Higher levels of sports anxiety were predictive of higher
levels of bulimic symptoms and drive for thinness. Finally, the interaction of sports anxiety and
level of athletic participation significantly predicted body dissatisfaction and bulimic symptoms.

Conclusion: Coaches and clinicians should be aware that athletes experience higher rates of
eating disorder symptoms than nonathletes. Moreover, sports anxiety should be considered as a
possible target of therapy among athletes.
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Introduction

Women’s participation in sports has substantially grown over the past 30 years. This growth
has been accompanied by concerns about health risks, such as eating disorders symptoms,
among female athletes. It is clear that women, whether they participate in sports or not, are
at greater risk for disordered eating than men.2 It is less clear whether that risk is heightened
by sports participation. Some data suggest that sports participation protects women from
eating disorders,® but a meta-analysis indicates that, overall, athletic participation among
women is associated with an increased risk for disordered eating.* Moreover, collegiate
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athletes tend to exhibit higher rates of anorexic and bulimic symptoms® and disordered
eating behaviors® when compared with controls.

Available data does not clearly speak to the causal relationship between sports participation
and eating disorder symptoms among women. It is possible that women with subthreshold
eating disorder symptoms experience an increase in symptom severity upon participation in
competitive sports. Sundgot-Borgen’ reported that as an athlete’s competitive level
increases, her risk of developing symptoms increases, whereas Fulkerson et al.8 proposed
that some female athletes may not engage in disordered eating behaviors until they have
focused specifically on one sport at an intense level. Thus, it is possible that athletic
participation at lower levels of competition (i.e., those exercise independently for reasons of
recreation and/or maintaining good health) may be at lower risk for the development of
eating disorder symptoms compared to those who compete at elite levels. In support of this,
some have suggested that the risk for eating disorders among competitive female athletes
may be due to unique pressures associated with sport participation, comments made by
coaches, and the social pressures in athletic environments.2:9.10

The pressures faced by competitive female athletes may create sports-specific anxiety in
those vulnerable to the development of anxiety symptoms. Research has demonstrated that
generalized social anxiety and social evaluative fears in athletic situations are positively
correlated, especially among women.11.12 Accordingly, Norton et al.13 hypothesized that
high levels of sports and physical activity anxiety would predict avoidance of exercise
among nonathletes, whereas Martens et al.14 demonstrated that as one’s anxiety level
increases, her sports’ performance typically decreases. To our knowledge, however, no one
has directly explored whether sports anxiety elevates risk for eating disorder symptoms.

This study examined two potential risk factors for eating disorder symptoms among female
athletes: level of competition in athletic participation (i.e., collegiate varsity athlete, club
athlete, independent exerciser, or nonexerciser) and level of sports anxiety (i.e., anxiety
about physical activity and/or sports). Specifically, we predicted that varsity athletes, who
participate in activities with the highest level of competition, would display the highest
levels of eating disorder symptoms compared to all other exercise groups. We predicted that
club athletes would display higher levels of eating disorder symptoms than independent
exercisers and nonexercisers, and that independent exercisers would display more symptoms
than nonexercisers. We hypothesized that women athletes, who have high sports anxiety,
would be more likely to exhibit disordered eating symptoms than those with relatively low
sports anxiety, perhaps because they may engage in maladaptive behaviors in an effort to
cope with their anxiety. Finally, we predicted that sports anxiety and level of competition
(i.e., exercise group) would interact such that athletes who participate in relatively
competitive sports and who have relatively high levels of sports anxiety would have the
highest level of eating disorder symptoms.

Int J Eat Disord. Author manuscript; available in PMC 2021 February 19.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Holm-Denoma et al.

Method

Participants

Procedure

Measures

Page 3

Female undergraduate participants (N = 274) were recruited from a large, southeastern
university. Each participant was classified as being a member of one of four nonoverlapping
groups: Varsity athletes, club athletes, independent exercisers, and nonexercisers. Varsity
athletes (n= 43; 15.7%) were those who participated on a Division | sport team, and who
practiced an average of 2 h minimum per day at the time of data collection. They came from
the following varsity teams: swimming, softball, basketball, or soccer. Club athletes (7= 60;
21.9%) were those who actively participated in a university-sanctioned club sport and
practiced an average of four times a week minimum. They were recruited from the following
club teams: swimming, water polo, volleyball, lacrosse, basketball, field hockey, and rugby.
Independent exercisers (/7= 90; 32.8%) were people who exercised on their own at least
three times per week on average.2 Nonexercisers (/7= 81; 29.6%) were individuals who said
that they exercised zero to two times per week on average. The average age of the sample
was 19.0 (SD = 1.4). The majority of participants were Caucasian (17 = 160; 58.4%);
however, many participants were from ethnic and racial minority groups: African American
n=58 (21.2%), Hispanic/Latina n= 42 (15.3%), Asian/Asian American n=6 (2.2%), and
“Other” n= 8 (3.0%). The average body mass index (BMI) of the sample was 24.2 (SD =
4.9), and BMI did not differ between any of the groups [A3,274) = 1.95, p=ns].

Coaches and presidents of female varsity and club teams at the university were invited to
participate in the study, and all who were approached agreed to participate except for the
track team (the coach declined). All athletes who were eligible to participate chose to do so,
suggesting that our recruiting strategy did not introduce bias into the sample. Independent
exercisers and nonexercisers were recruited through the general psychology participant pool
and compensated with class credit. The research protocol was approved by the University’s
Institutional Review Board.

Eating Disorders Inventory.—The EDI® is a 64-item self-report measure of eating-
related behaviors and attitudes. This study primarily used the following well-validated
subscales: drive for thinness (DFT; a in this sample = 0.86), bulimia (BUL; a in this sample
= 0.85), and body dissatisfaction (BD; a in this sample = 0.80) subscales. The coefficient
alpha for each used scale was comparable to the previous estimates of internal reliability.16

Rosenberg Self Esteem Scale.—The RSEL’ is a 10-item measure that asks statements
such as “I take a positive attitude toward myself” on a four-point scale. Higher scores
indicate higher self-esteem. Adequate reliability and validity of this measure have been
reported.18 In this study, the RSE had an internal consistency coefficient of 0.88.

8Regular independent exercisers were defined as those who engage in exercise at least three times per week on average, because the
Center for Disease Control’s Healthy People 2010 guidelines encourage adults to exercise vigorously for 20 or more minutes at least
three times per week. http://www.healthypeople.gov/Document/HTML/Volume2/22Physical.htm#_Toc490380801
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The Physical Activity and Sport Anxiety Scale.—The PASAS!3 is a 16-item self-
report questionnaire that assesses social fear and avoidance of physical activity or athletic
situations. Higher scores indicate a higher amount of social anxiety associated with physical
activity and sports participation. The questionnaire has demonstrated good internal
consistency, temporal stability, convergent validity, and divergent validity.13 In this study, the
PASAS had an a of 0.91.

Results

We first examined whether athletes involved in relatively more competitive sports would be
most likely to display eating disorder symptoms; mean scores are displayed in Table 1. A
multivariate analysis of variance indicated a significant overall multivariate effect for
exercise group [A9,625) = 6.06, p< .001] on eating-disordered symptomatology (i.e., EDI-
DFT, BD, and BUL subscales) that accounted for 7% of the variance. Follow-up university
analyses indicated a significant effect of exercise group on DFT [A(3,260) = 4.74, p=.003,
= .052]P with independent exercisers reporting significantly higher EDI-DFT scores than

nonexercisers [#159) = —3.74, p < .001]¢ and club athletes [#144) = 2.26, p=.03].
Univariate analyses also indicated a significant group effect on BD [A(3,260) = 5.65, p
<.001, 5 = .061] with both club [(133) = -3.30, p < .001] and varsity [{115) = 21.95, p

=.04] athletes reporting more BD than nonexercisers and club athletes reporting higher EDI-
BD scores than independent exercisers [{145) = 23.72, p < .001]. Finally, univariate
analyses revealed a significant effect of exercise group on bulimic symptomatology
[A(3,260) = 3.46, p= .02, ;712, =.038], with nonexercisers reporting significantly lower EDI-

BUL scores than all other groups [when compared with independent exercisers, {160) =
-2.57, p=.01, club athletes, 133) = -2.71, p=.01, and varsity athletes, {115) = -2.41, p
=.02)].

Next, we examined our prediction that sports anxiety would predict eating disorder
symptoms, and that an interaction between exercise group and sports anxiety level would
occur.d Results indicated a significant main effect of sports anxiety on drive for thinness,
such that relatively higher sports anxiety were correlated to higher EDI-DFT scores than
those with relatively lower PASAS scores (#=2.30, p< .05). No additional variance was
accounted for when the interaction term was included in the model. For BD, a significant
effect of sports anxiety was not found, but a model containing the interaction between
exercise group and sports anxiety predicted EDI-BD scores at a trend level [A8,249) = 7.54,
p =.05] and accounted for an additional 2.5% of the variance (see Table 2). Finally, results
indicated a significant main effect of sports anxiety on bulimic symptoms, such that those

bpartial 7;2 indicates effect size. r];, = SSeffect/ (SSeffect + SSerror) and is analogous to a squared partial correlation from multiple-

regression models.

CNo corrections for Type | error were made, given that this is a relatively new area of study, and in an exploratory fashion, we decided
to examine all contrasts in the event of a significant omnibus test. Throughout this part of the Results section, exact p values are
reported whenever possible. Providing exact p values will allow readers to make any error corrections that they see fit.

To examine our hypotheses about sports anxiety, we followed procedures described by Cohen et al.19 to create dummy-coded
variables to represent group membership. We then conducted a series of regression analyses to determine if the interaction between
group and level of sports anxiety was a statistically significant predictor of eating-disordered symptoms. For each dependent variable,
in the first step of each regression analysis, we controlled for self-esteem. In the second step, we entered exercise group and sports
anxiety scores. In the final step, we entered the interaction variable (sports anxiety x group).
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with relatively higher sports anxiety had higher levels of bulimic symptoms than those with
relatively lower sports anxiety scores (#=2.02, p < .05). In addition, a model containing the
interaction between exercise group and sports anxiety significantly predicted bulimic
symptoms [A8,249) = 15.28, p< .001] and accounted for an additional 2.5% of the variance
(see Table 3).

Finally, we plotted BD scores as a function of group membership and level of sports anxiety
(i.e., 25th and 75th percentile scores; see Fig. 1) to examine the form of the interaction.
Results indicated that the relationship between sports anxiety and BD differed between the
nonexercisers and club athletes [4249) = 1.90, p= .05].d The positive relationship between
sports anxiety and bulimic symptoms was stronger for club athletes when compared with
nonexercisers. The relationship between sports anxiety and BD was also stronger for club
athletes when compared with independent exercisers [#249) = 2.30, p=.02] and for varsity
athletes when compared with independent exercisers [{249) = 1.93, p=.06].® Next, we
plotted bulimic symptoms as a function of group membership and level of sports anxiety
(see Fig. 1). The relationship between sports anxiety and bulimic symptoms differed
between nonexercisers and independent exercisers [{249) = 1.96, p= .05]0I and between
nonexercisers and varsity athletes [(249) = 1.74, p=.08].9 The positive relationship
between sports anxiety and bulimic symptoms was stronger for independent exercisers than
nonexercisers and for varsity athletes than nonexercisers. The results also indicated that the
relationship between sports anxiety and bulimic symptoms was significantly stronger for
independent exercisers than club athletes [{249) = -2.49, p = .01]. Finally, the relationship
between sports anxiety and EDI-BUL scores was stronger among varsity athletes than club
athletes [/249) = 2.23, p=.03].

Conclusion

The purpose of this study was twofold. First, we evaluated the relationship between the level
of competition in athletic participation and eating disorder symptoms. Consistent with the
findings of Smolak et al., we found that women who participated in sports or engaged in
regular exercise tended to have higher rates of eating disorder symptomatology than those
who did not exercise. Specifically, nonexercisers had lower levels of DFT (compared to
independent exercisers), lower rates of BD (compared to club and varsity athletes), and
lower levels of bulimic symptoms (compared to independent exercisers, club, and varsity
athletes). Despite the trend for women who participated in higher levels of athletic
competition to have higher levels of eating disorders, our data do not suggest a clear
dimension ranging from nonexercisers to varsity athletes. In some cases, for instance,
independent exercisers appear to have similar traits to varsity athletes (e.g., see Fig. 1). Thus,
some independent exercisers may engage in exercise as frequently and/or intensely as
women who participate in competitive athletics.

€It should be noted that using a of .05, this effect is considered a statistical trend. Our sample was relatively small and resulted in
unequal numbers of participants across exercise groups, thereby possibly reducing the statistical significance of our results. Because of
the need to also guard against Type Il error given the potential clinical significance of these results, we discuss these findings and
acknowledge that replication of these data is needed.
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We also examined whether the level of sports anxiety and/or its interaction with exercise
group would significantly predict eating disorder symptoms. Our prediction that there would
be a main effect of sports anxiety was largely supported. Specifically, higher levels of sports
anxiety were predictive of higher levels of bulimic symptoms and drive for thinness. Our
prediction that relatively high levels of sports anxiety would be particularly predictive of
disordered eating symptoms among women who compete in sports with relatively high
levels of competitiveness was also largely supported: the interaction of sports anxiety and
level of athletic participation significantly predicted BD (at a trend level) and bulimic
symptoms. The pattern of results suggests that women who competed at high levels of
athletic competition and had high levels of sports anxiety experienced the most eating
disorder symptoms (i.e., higher levels of BD and bulimic symptoms).

The current data suggest that coaches and athletic departments of competitive athletes need
to know that athletes may be at a higher risk for eating disorder symptoms than women who
are not involved in competitive athletics. The nature of this relationship is unclear. On one
hand, women may develop eating disorder symptoms as a result of participating in athletic
events and experiencing the associated pressures of competition. Alternatively, women who
are at a high risk for developing eating disorders may elect to become involved in athletics,
perhaps in an effort to manage their weight. Research examining these hypotheses and
others may advance the understanding of this relationship and inform effective prevention
and intervention methods.

This is one of the first studies to document that increased rates of sports anxiety are linked to
eating disorder symptoms. Two other studies examining sports anxiety demonstrated its
relationship to social phobia, especially among women.11:12 Given the frequent comorbidity
between social anxiety and eating disorders2? and the link between sports participation and
eating disorder symptoms,? it is not a surprise that sports anxiety, a construct hypothesized
to be a specific form of social anxiety that primarily effects women, is linked to high rates of
bulimic symptoms and a strong drive for thinness. Thus, clinicians should consider the need
for targeting symptoms of social phobia and sports anxiety when treating athletes with
eating disorder symptoms.

The results must be considered in light of the study’s limitations. The varsity and club
athletes did not represent both “lean” and “nonlean” sports equally well, primarily because
the university at which the research was conducted does not have varsity or club gymnastics
or figure-skating teams. Given that some other researchers have reported that certain types of
sports may be associated with higher levels of eating disorders than others (e.g., Ref. 7; cf.
Ref. 21), future research should include more “lean” sports. In addition, this study did not
examine many potential variables (e.g., pressure from a coach to be thin, the ethnicity of
athlete, and the intensity of the independent exercisers’ athletic activity) that could further
illuminate the relationship between levels of sports participation and eating disorder
symptoms. Future studies may benefit from the inclusion of these variables.

In sum, this study replicated and extended previous research by demonstrating that, in
general, women who participate in relatively more competitive athletic domains have higher
rates of eating disorder symptoms than those who participate in relatively less competitive
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physical activity. Furthermore, women who are involved in relatively higher levels of athletic
competition and who experience relatively high levels of sports anxiety have higher rates of
BD and bulimic symptoms than women who participate in less competitive physical

ac

tivities and who report lower levels of sports anxiety. Future research should aim to

elucidate the specific mechanisms that account for the links between athletic participation,

sp
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FIGURE 1.
EDI-bulimia scores and EDI-body dissatisfaction scores as a function of sports anxiety and

exercise group.
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