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Abstract
Background Eating disorders (EDs) in the athlete population are often discussed in terms of comparing with non-
athlete samples, however little is known regarding their gender clinical differences. Therefore, this study aimed to 
compare clinical and psychopathological features among athletes with an eating disorder (ED+A), non-athletes with 
an eating disorder (ED-A) and healthy controls (HCs), in addition to observing gender differences.

Methods The sample consisted of 192 participants, all were age and gender matched, ED+A n = 64, ED-A n = 64 and 
HCs n = 64, with each group consisting of 50 females and 14 males. And each participant completed a face-to-face 
interview and various self-report questionnaires regarding personality traits (Temperament and Character Inventory-
Revised), eating (Eating Disorder Inventory – 2) and general psychopathology (Symptom Checklist 90 - Revised), as 
well as relevant clinical indexes (lifetime suicidal attempts/ideation and sport activities conducted).

Results In the ED+A group females had significantly higher eating and general psychopathology compared to 
males, especially body dissatisfaction (BD) and drive for thinness (DT) (p <.001). Overall, ED+A males had the lowest 
BD across the 3 groups. In terms of personality traits, ED+A females had significantly higher harm avoidance and 
lower self-directedness compared to their male counterparts. Lastly, suicidal ideation was significantly higher in ED+A 
females compared to males.

Conclusions These results suggest that it may be imperative to better understand the risk factors in the athletic 
realm which may lead to the development of EDs, and which factors may be protective as well. It may also be helpful 
to encourage trainers to include preventive and screening strategies for athletes.

Plain english summary
Eating disorders are mental illnesses which can affect anyone and may also be seen in athletes, where studies 
normally look at differences between athletes and non-athletes. However, there has been a lack of research 
comparing specific gender differences in athletes who have an eating disorder. This study looked at the differences 
not only between the groups, but also within the groups, in terms of eating disorder behaviors, psychological 
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Eating disorder (ED) prevalence is globally estimated 
to be 8.4% for women and 2.2% for men, however, this 
number is constantly increasing [1]. Moreover, there 
are some subgroups that are more vulnerable to the 
onset of an eating disorder, one such being athletes [2]. 
Also, studies mostly focus on the question of whether 
EDs are more prevalent in athletes compared to the 
general population, with mixed results. For instance, 
in a study involving a population of 1,620 elite Norwe-
gian athletes, they found that EDs were more prevalent 
in this group when compared to control subjects [3]. 
Another study demonstrated that there was a higher 
proportion of high school students with eating dis-
orders from schools with talented athlete programs, 
than from regular high schools [4]. A meta-analysis 
involving 34 studies also found that athletes were at a 
higher risk of engaging in more disordered eating than 
non-athletes [5]. A more recent study also showed that 
either EDs or subthreshold EDs were more prevalent 
between athletes (n = 3,509; athletes were defined as 
community-based, self-identified competitive athletes) 
than controls (n = 20,411) [6]. However, other studies 
found that being involved in a sports activity is a pro-
tective factor against problematic eating behavior, as 
athletes would experience reduced performance if they 
had pathologic eating behavior [7]. Though, it is impor-
tant to mention that in this referenced study, involve-
ment in sports as a protective role was only found 
between “non-elite athletes” and not between those 
athletes who compete on the German national or junior 
national team [7]. While it is generally accepted that 
training regularly is associated with mental health ben-
efits, it is also known that for the general population 
exercising as much as a professional athlete (i.e., more 
than 23 times per month) can have a harmful effect 
on one’s mental health [8]. Additionally, studies have 
found that maladaptive exercise (e.g., a compulsive type 
of exercise that is largely seen as leading to a negative 
outcome or disrupting daily functioning) to lead to the 
development of an eating disorder [9–11].

Therefore, it is important to consider athletes as hav-
ing a greater risk for developing an ED. There are sev-
eral studies describing specific factors that make athletes 
more vulnerable for the onset of an ED. One of them 
being exercise itself, as there is a potential for the out-
going energy to be higher than what is incoming, which 
limits the amount of energy available for the body to 
engage in necessary functions such as bone or muscle 

growth [12]. Furthermore, it is also important to consider 
the pressure on athletes to lose weight [13, 14]. Athletes 
are motivated to start dieting in order to increase their 
performance [15] and improve their outcomes, and this 
initial weight loss can contribute to the continuation of 
calorie restriction [3, 16]. Apart from dietary require-
ments, the potential negative effect that pressure from 
the coaches/environment could have on an athletes’ eat-
ing behaviors can also be a contributing factor to develop 
an ED [4]. Consequently, the way in which coaches inter-
act with athletes can, by having a more positive role, be 
helpful in terms of prevention and remission of EDs [17].

Moreover, there are also some personality traits that 
are common in athletes which may make them more 
vulnerable to the onset of an ED, for instance, perfec-
tionism [18], as well as determination, competitive-
ness and obsessiveness [19]. Studies have noted that 
the more compliant an athlete is, the more likely they 
are to have similar personality traits to patients with 
an ED (e.g., perfectionistic and harm avoidant [18, 20, 
21]). Additionally, athletes are more likely not to listen 
to pain signals from their bodies, possibly to improve 
their performance and also due to the comments they 
receive from peers or coaches making light of the pain 
they are experiencing, which may contribute to their 
worsening psychological well-being [22]. Body dissat-
isfaction and low self-esteem are similarly predictive 
factors for EDs, not only in the general population, but 
also in athletes [23].

Another area often discussed is the prevalence of 
EDs in different subgroups of athletes. In sports where 
leanness plays a key factor (e.g., in aesthetic sports 
like rhythmic gymnastics), athletes are more at risk 
of developing an ED [2, 24]. Eating disorders are also 
more prevalent in endurance sports like swimming 
or skiing [4] and in sports with weight classes such as 
wrestling [19]. A study also found differences in gen-
eral and eating psychopathology between athletes 
doing different kinds of sports: individual players tend 
to have more severe eating psychopathology symptoms 
(e.g., drive for thinness, body dissatisfaction, etc.) and 
are more dissatisfied with their own bodies than mem-
bers of a sports team [21]. The personality of individ-
ual athletes with an ED also differs from team athletes, 
the former are more self-transcendent but less coop-
erative [21].

A question less frequently discussed in the literature 
is the comparison of female and male athletes suffering 

factors and personality. The findings were that in the athlete group, females had higher dissatisfaction with their 
body and had a higher desire to be thin. Female athletes were also more anxious and had more suicidal thoughts 
compared to male athletes.
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from EDs in terms of psychopathology and personal-
ity traits. Male athletes are often not included in stud-
ies [25], although they also tend to be under pressure 
to have an ideal body shape for their sport and there-
fore can have similar symptoms to females [26]. Stud-
ies show that eating disorders are just as prevalent in 
the case of male athletes as female non-athletes, which 
is surprising considering EDs tend to be viewed as a 
disease more prevalent among females [14]. Diagnos-
ing male athletes with an ED, however, is challenging 
as their reasons for dieting may differ from females, as 
they would like to build muscle rather than lose weight 
[27].

Athletes who have EDs were found to have lower 
body dissatisfactions than non-athlete patients [5, 
21]. Also, in the general population, male athletes pre-
sented less body dissatisfaction than male non-athletes 
[28]. In terms of gender differences, it was found that 
male athletes had a more positive body image than 
female athletes [29], as in the case of EDs [30, 31] and 
the general population [32]. It is also important to con-
sider the potential higher perceived prevalence of EDs 
in female more so than male athletes [14]. As higher 
body dissatisfaction is an important risk factor for eat-
ing disorders in athletes [23], the higher prevalence of 
EDs in female athletes could be associated with their 
supposedly higher body dissatisfaction.

Previous literature has also shown that female and 
male patients with an ED have different personality 
profiles, for example, women who suffer from an ED 
have higher reward dependence, cooperativeness [30, 
31] and harm avoidance [31] than men. Suicidal ide-
ation in the case of patients with an ED is also a sig-
nificant aspect to consider, as suicide risk is higher 
for this vulnerable group than for controls [33]. Elite 
athletes however are considered to have lower sui-
cidal ideation than controls [6], as participation in 
sport activities can serve as a protective factor against 
suicidal behavior [34, 35]. It is especially true for ath-
letes who compete in team sports, as the supporting 
role of the teammates can contribute to the reduced 
likelihood of the onset of depression and suicidal ide-
ation [34]. In a systematic review, six studies claimed 
that athletes have a reduced risk of suicidal behavior 
compared to non-athletes while three studies showed 
no significant difference and only one found athletes 
to have higher suicidal ideation. Also, within elite ath-
letes, males were found to be at greater risk of suicidal 
behavior compared to females [36].

We can see that the topic of psychopathology, per-
sonality traits and suicidal ideation of athletes with 
eating disorders still has many unanswered ques-
tions, especially regarding gender differences. The 
general objective of this work was to explore the role 

of athletics on the ED profile, as well as the potential 
moderating role of gender. The specific objectives 
were to compare eating and general psychopathology, 
along with personality traits and prevalence of sui-
cidal ideation, among athletes with an eating disorder 
(ED+A), non-athletes with an eating disorder (ED-A) 
and healthy controls (HCs), as well as look at gender 
differences between the groups.

We hypothesized there would be gender differences 
within the ED+A group for body dissatisfaction and 
drive for thinness. We also expected that males from 
the ED+A group would have lower body dissatisfaction 
than those in the ED-A and HC groups. Furthermore, 
we hypothesized there would be gender differences 
within the ED+A group in reward dependence and 
harm avoidance. Finally, we expected that there would 
be differences in suicidal ideation in the ED+A group 
compared to the ED-A and HC groups and also in the 
ED+A group in terms of gender.

Methods
Participants
The present study had a case–control design. The 
total sample was comprised of 192 cis-gender par-
ticipants, 64 (n = 50 females) were athletes with an ED 
(ED+A), 64 (n = 50 females) non-athletes with an ED 
(ED-A) and 64 (n = 50 females) healthy controls (HCs) 
all age and gender matched. In this sample, being an 
athlete with an ED was defined as being at the profes-
sional level of a sport, this classification was deter-
mined by experienced clinical psychologists during 
an in-depth interview. In this group the athlete is able 
to live off their sport, receive payment for their per-
formance via government grants or clubs as well as 
professionally compete in national or autonomic fed-
erations, regarded as a tier 2–4 level of performance 
[37]. The following sports were represented in this 
sample: soccer, basketball, korfball, volleyball, canoe-
ing, swimming, fitness, cycling, running, martial arts, 
bodybuilding, climbing, figure skating, rhythmic gym-
nastics, triathlon, and snowboarding. Also, ballet was 
included in the sample, although it is not strictly con-
sidered a sport, due to its very particular characteris-
tics in the literature, it has been likened to aesthetic 
sports [38].

The healthy controls were matched for age and sex 
and were recruited through several sources including 
word-of-mouth and advertisements at the local uni-
versity and were from the same area as the patients 
with an ED. Prior to assessment, these individuals 
were interviewed regarding their lifetime history of 
health or mental illnesses (including EDs) and suicidal 
ideation and suicide attempts by having face-to-face 
interviews. Exclusion criteria for the HCs were having 
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current suicidal behavior or ideation, according to 
a semi-structured interview and following Diagnos-
tic and Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-5) diagnostic criteria, however lifetime 
suicidal ideation or behavior was not. In the general 
population, lifetime suicidal ideation shows similar 
prevalence in Spain, especially in this age range. The 
ED sample was from the Eating Disorders Unit at Bell-
vitge Hospital in Barcelona, Spain. Both groups (ED+A 
& ED-A) were matched for age, duration of the ED and 
sex (n = 50 women and n = 14 men), the ED-A group 
was taken from a larger pool of non-athlete ED cases 
using propensity scores. The participants included 
in this study were diagnosed according to the DSM-5 
[39], by means of a semi-structured interview. Addi-
tionally, participation in this study was voluntary, 
where all individuals could cease participation at any 
time.

The social position index was obtained using the 
Hollingshead’s algorithm [40]. Socio-demographic 
information including sex, civil status, education, 
employment, socioeconomic status as well as clinical 
data regarding eating disorder and psychopathological 
symptoms were assessed by experienced psychologists 
in the ED field using a semi-structured clinical inter-
view based on the DSM-5 criteria [39].

Measures
Lifetime suicidal ideation and suicide attempts
Both prevalence of lifetime suicidal ideation and the 
history of suicide attempts were assessed during a 
face-to-face structured clinical interview in which par-
ticipants were asked about past, recent, and present 
suicidal ideation and suicide attempts.

Temperament and Character Inventory-Revised 
(TCI-R) [41]. This questionnaire consists of 240 self-
report items where there is a Likert scale from 1 to 5. 
It has 4 temperament scales (novelty seeking, harm 
avoidance, reward dependence, persistence) and 3 
character scales (cooperativeness, self-directedness 
and self-transcendence) and has been validated in the 
adult Spanish general population [42]. For the current 
sample the Cronbach’s alpha ranged from α = 0.748 
(novelty seeking) to α = 0.895 (persistence).

Symptom Checklist-90 Items-Revised (SCL-90R) 
[43]. This is a self-report questionnaire consisting of 
90 items which examine distress and psychopathology. 
This checklist has 9 primary dimensions: somatiza-
tion, obsessive-compulsive, interpersonal sensitivity, 
depression, anxiety, hostility, phobic anxiety, paranoid 
ideation, and psychoticism. Additionally, it has three 
global indices: Global Severity Index (GSI), Positive 
Symptom Total (PST), and Positive Symptom Distress 
Index (PSDI). Moreover, it has been validated in the 

general adult Spanish population [44]. For this study 
the Cronbach’s alpha ranged from α = 0.775 (paranoia) 
to α = 0.981 (global indexes).

Eating Disorder Inventory − 2 (EDI-2) [45]. It con-
sists of 91 self-report questions, looking at psychologi-
cal and behavioral characteristics on a 6-point Likert 
scale in relation to eating disorders. The inventory 
has 11 subscales: drive for thinness, body dissatisfac-
tion, bulimia, ineffectiveness, perfectionism, inter-
personal distrust, interoceptive awareness, maturity 
fears, asceticism, impulse regulation, and social inse-
curity. It has been validated in the Spanish population 
[46]. When looking at Cronbach’s alpha in this study, it 
ranges from α = 0.709 (ascetic) to α = 0.961 (total scale).

Ethics
According to the Declaration of Helsinki, the present 
study was approved by the Clinical Research Ethics 
Committee (CEIC) of the University Hospital of Bell-
vitge. Furthermore, written and informed consent was 
obtained from all participants in this study.

Statistical analysis
Stata18 for Windows was used to analyze the data 
[47]. The comparison between the groups was based 
on chi-square (χ2) tests for categorical variables and 
analysis of variance (ANOVA) for quantitative mea-
sures. The effect size of the global tests was valued 
with Cramer’s-V (C-V) for the χ2 and eta-squared (η2) 
for the ANOVA. The effect size of the differences was 
based on the standardized Cohen’s-h for proportions 
and Cohen’s-d for means, considering mild-moderate 
effect size for values over 0.50 and high-large for val-
ues over 0.80 [48]. In this work, because of the small 
sample size for some comparisons (concretely those 
carried out on a gender-differentiated basis), relevant 
differences/associations were considered for any sta-
tistical significance (p ≤.05) or an effect size at least in 
the mild range [49].

The control in the increase of the Type-I error due to 
the multiple statistical significance tests was based on 
the Finner’s method [50], a family-wise error rate pro-
cedure more powerful than the classical Bonferroni’s 
correction.

Results
Descriptive variables for the sample
Table  1 displays the frequency distribution of the 
sociodemographic variables, the ED subtype and the 
age of onset and duration of the problematic eating. 
Most participants were single, with primary or sec-
ondary education levels, employed or students, and 
were in mean-low to low social position indexes. No 
differences between the groups were obtained.
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Comparison between the groups at baseline
tk 4Table  2 shows the comparison between the three 
groups considered in the study (HC, ED-A and ED+A), 
for the ED symptom severity (EDI-2), the psychopathol-
ogy state (SCL-90R), the personality profile (TCI-R) 
and the suicidal behaviors risk. As expected, differences 
between the HC and the clinical conditions (ED-A and 
ED+A) were obtained for most EDI-2 scales (except for 
interpersonal distrust), and the SCL-90R scales (except 
for somatization and phobic anxiety in the pairwise com-
parisons HC versus ED+A). HC also achieved lower mean 
in the TCI-R persistence scale for the comparison versus 
ED+A, and higher mean in the TCI-R self-directedness 
in the comparisons with both ED-A and ED+A. The com-
parison between ED-A versus ED+A only reported a sta-
tistical difference in the EDI-2 body dissatisfaction scale 
(lower mean associated to athletes).

Table  3 shows the comparison in the clinical pro-
file among the female subsamples. The comparison 
between the HC and the clinical conditions (ED-A 
and ED+A) reported differences for most EDI-2 scales 
(except for interpersonal distrust scale) and the SCL-
90R factors (except for somatization and phobic anxi-
ety). Regarding the personality profile, HC achieved 
lower persistence in the comparison versus ED+A, 

higher mean in self-directedness in the comparisons 
versus both ED-A and ED+A, and higher mean in 
cooperativeness in the comparison versus ED+A. The 
comparison between ED-A versus ED+A achieved a 
statistically significant difference in the persistence 
level (higher mean associated to athletes).

Table  4 shows the comparison in the clinical pro-
file among the male subsamples. Comparing the HC 
versus the ED-A group, differences were obtained in 
most EDI-2 scales (except for body dissatisfaction, 
interpersonal distrust and social insecurity), in all 
the SCL-90R scales, some personality domains (harm 
avoidance, reward dependence, persistence and self-
transcendence), and the risk of suicidal attempts. The 
comparison between HC versus ED+A obtained differ-
ences in some EDI-2 scales (drive for thinness, body 
dissatisfaction, interoceptive awareness and maturity 
fears), the SCL-90R depression scale, some TCI-R 
factors (novelty seeking, persistence, self-directed-
ness and cooperativeness), and the risk of suicidal 
attempts. Finally, compared with ED+A, ED-A men 
also reported higher ED severity levels (except for the 
interpersonal distrust, maturity fears and social inse-
curity scales), worse psychopathology state, more dys-
functional personality profile (except in the novelty 

Table 1 Descriptive of the sample
HC (n = 64) ED-A (n = 64) ED+A (n = 64) p
n % n % n %

Sex Women 50 78.13% 50 78.13% 50 78.13% 1.000
Men 14 21.88% 14 21.88% 14 21.88%

Civil status Single 49 76.56% 50 78.13% 55 85.94% 0.398
Married 12 18.75% 8 12.50% 6 9.38%
Divorced 3 4.69% 6 9.38% 3 4.69%

Education Primary 28 43.75% 17 26.56% 16 25.00% 0.134
Secondary 25 39.06% 34 53.13% 37 57.81%
University 11 17.19% 13 20.31% 11 17.19%

Employment Employed/student 43 67.19% 44 68.75% 52 81.25% 0.149
Unemployed 21 32.81% 20 31.25% 12 18.75%

Social index High 0 0.00% 0 0.00% 1 1.56% 0.323
Mean-high 7 10.94% 3 4.69% 1 1.56%
Mean 7 10.94% 6 9.38% 7 10.94%
Mean-low 16 25.00% 19 29.69% 24 37.50%
Low 34 53.13% 36 56.25% 31 48.44%

Mean SD Mean SD Mean SD p
Age (yrs) 27.95 7.07 25.58 6.73 25.41 8.09 0.092
Age of onset of ED(yrs) --- --- 19.97 5.97 18.55 7.77 0.248
Duration of ED (yrs) --- --- 5.74 5.40 6.89 5.66 0.243

n % n % n % p
ED subtype AN --- --- 25.00 39.06% 22.00 34.38% 0.773

BN --- --- 21.00 32.81% 20.00 31.25%
BED --- --- 4.00 6.25% 3.00 4.69%
OSFED --- --- 14.00 21.88% 19.00 29.69%

Note. SD: standard deviation. HC: healthy control. ED-A: non-athlete with an eating disorder. ED+A: athlete with eating disorder

AN: anorexia nervosa. BN: bulimia nervosa. BED: binge eating disorder. OSFED: other specified feeding and eating disorder
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seeking and persistence domains), and higher risk of 
suicidal behavior.

Table  5 shows the comparison between men and 
women, within each group condition. Among the HC 
participants, men obtained higher mean in the EDI-2 
bulimia and ascetic scales, lower mean in the SCL-
90R somatization, anxiety and phobic anxiety, lower 
mean in the TCI-R reward dependence, self-directed-
ness and cooperativeness, and lower risk of suicidal 
attempts.

Among the ED-A patients, men reported lower mean 
in the EDI-2 body dissatisfaction scale, lower coopera-
tiveness, and higher self-transcendence.

Within the ED+A patients, compared to women, 
men obtained a more functional clinical profile. The 
only exceptions were for the EDI-2 interpersonal dis-
trust and maturity fears, the TCI-R cooperativeness, 
and the risk of suicidal attempts.

Finally, we have obtained two multinomial regres-
sion analyses, to identify the variables with the high-
est discriminative capacity study on the ED diagnostic 
status (ED+A / ED-A / HC). Multinomial models are 
a generalization of logistic regression to multiclass 
problems (categorical criteria with more than 2 levels) 
and allow to assess the relationships between a set of 
independent variables on the probabilities of the dif-
ferent levels of a categorically distributed dependent 
variable (the parameters of the model are interpreted 
close to log-odds achieved in logistic regression with 
two levels of the outcome variable). In this work two 
separate models were obtained, stratified by the par-
ticipants’ sex (female and male subsamples). The 
list of variables defined as the independent variables 
included age, social economic position, ED severity 
level (EDI-2 total), global psychopathology distress 
(SCL-90R GSI), personality factors (TCI-R scores) and 
suicidal behaviors. The complete results of this analy-
sis are displayed in Table S1 (supplementary material). 
Within the women subsample, the variables with sig-
nificant capacity to discriminate between ED-A versus 
HC were ED symptom (Wald-χ2 = 17.20, p <.001), harm 
avoidance (Wald-χ2 = 4.56, p =.033), self-directed-
ness (Wald-χ2 = 4.28, p =.038) and self-transcendence 
(Wald-χ2 = 3.97, p =.050); for women, the variables 
with significant capacity to discriminate between 
ED+A versus HC were age (Wald-χ2 = 6.12, p =.013), 
ED symptom severity (Wald-χ2 = 19.6, p <.001), and 
persistence (Wald-χ2 = 6.42, p =.011). No statistically 
significant results were identified within the multino-
mial model adjusted for the male subsample, but these 
results must be interpreted with caution due the low 
number of men included in the study and the conse-
quence underpowered analysis.

Discussion
This study compared three groups of individuals, ath-
letes with an eating disorder (ED+A), non-athletes 
with an eating disorder (ED-A) and healthy controls 
(HC), looking at eating and general psychopathology, 
personality traits and suicidal ideation while taking 
gender into account.

Psychopathology and personality traits
When comparing gender in the ED+A group, overall 
women had higher eating and general psychopathology 
compared to men. In relation to the hypotheses, body 
dissatisfaction (BD) and drive for thinness (DT) were 
significantly higher in females compared to males in 
this group. A previous study has highlighted this dis-
parity in athletes who do not have an ED, males had 
lower BD compared to females [51]. However, accord-
ing to a recent meta-analysis, many studies have had 
mixed results concerning ED psychopathology (e.g., 
BD) and female athletes, where some have stated that 
BD is lower while others that BD is higher in athlete 
samples with or without ED [52]. Moreover, when 
looking at males across the groups, the lowest BD was 
found in the ED+A compared to the ED-A and HC 
groups. In this case, lower BD could correspond to 
being closer to the societal male body ideal and have 
a higher drive for muscularity in this group [53, 54], 
which may be a driving factor in their ED develop-
ment. Also, this study has shown that males with an 
ED who are athletes show less eating psychopathol-
ogy than non-athletes with an ED, this could be a sign 
that the screening scales frequently used in EDs (such 
as the EDI), do not capture the peculiarities of these 
specific populations (males and athletes). Also, as with 
female athletes, previous studies have presented vari-
ous results, where in a recent review, it was found that 
male athletes tended to either have lower BD than 
healthy controls or there was no significant difference 
between the groups [28]. Also, when looking at DT, 
the results showed that females in the ED+A group 
had higher DT compared to males. In line with this, a 
recent study in a sample of athletes found that DT ori-
ented behaviors and attitudes were present in 8.27% of 
the participants, which was 9.15% of women and 6.67% 
of men [53]. It has been suggested that perfectionism 
interacts with BD to predict higher DT in adolescent 
females [55, 56], which could be a reason as to the 
higher BD and DT levels in females. Also, these results 
correspond with research in non-athletic ED samples, 
in females who have anorexia nervosa and bulimia ner-
vosa [31]. However, further research is required to bet-
ter understand the influence of BD and DT on athletes 
with an ED.
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Another factor where there were significant differ-
ences between genders in the ED+A group was per-
sonality traits, specifically significantly higher harm 
avoidance (HA) and lower self-directedness (SD) in 
females compared to males. These two traits are seen 
to be prominent in patients with an ED, where athletes 
with an ED have lower HA and SD compared to non-
athletes with an ED [57] and seem to be gender spe-
cific. However, to the best of our knowledge, previous 
studies have not examined the differences within the 
ED+A group between male and female participants, 
in terms of these traits. Nevertheless, these traits do 
coincide with previous research in non-athlete females 
who have anorexia nervosa and bulimia nervosa [31]. 
Some possibilities for this difference could be related 
to a gender bias in this scale or that there are some 
questions which lean more towards societal expecta-
tions of female behavior, such as emotional expres-
sion considered to be more feminine (e.g., crying when 
sad) versus those associated with a societal masculine 
expression of emotions (e.g., yelling when angry) [31, 
58].

Suicidal ideation
In the ED+A group suicidal ideation was found to be 
significantly higher in females than males. Previous 
studies have noted that participating in sports may 
be a protective factor in terms of suicide, and when 
comparing ED+A and ED-A groups, there appears to 
be less suicidal ideation in the former [35, 59]. How-
ever, some factors which may contribute to the risk 
of suicide in the ED+A group could be related to the 
pressure to compete, injury, etc [60]. According to a 
systematic review regarding athletes compared to the 
general population, various studies found that male 
athletes were at an increased risk of suicide, whereas 
only one found females to be at an increased risk [36]. 
Additionally, a study found that in the general Euro-
pean population, lifetime prevalence of suicidal ideas 
was 7.8%, and 1.8% for suicidal attempts [61]. More-
over, in Spain specifically, lifetime prevalence of sui-
cidal ideation was 3.67% and attempts were 1.46% in 
in the general population [62]. Therefore, further 
research is needed regarding the potential risk fac-
tors and level of suicidal ideation and suicide attempts 
regarding gender, athletes and ED diagnosis, over the 
lifespan.

Clinical implications
As we have observed in this study, there are significant 
psychopathological differences in females and males 
with ED+A compared to ED-A and HC. This high-
lights the importance of implementing specific inter-
ventions for this group, especially in terms of gender. 

Preventive interventions are crucial, as it has been 
widely demonstrated that understanding risk and pro-
tective factors reduces the likelihood of developing an 
ED [63]. In this context, factors such as dieting, per-
sonality traits, pressure to lose weight, frequent weight 
fluctuations, early start of sport-specific training, 
overtraining, injuries and unfortunate coaching behav-
ior are important risk factors to be considered [4]. 
Hence, prevention programs where athletes focus on 
healthy weight interventions could curtail the develop-
ment of an ED in this subgroup [64] potentially leading 
to improved athletic performance. A notable charac-
teristic according to Naylor and colleagues [65] is the 
tendency towards perfectionism and to display obses-
sive thoughts and/or behaviors related to both sports 
practice and routines or activities, as well as to food 
and the body. Thus, this tendency towards perfection 
and high expectations of oneself lead to a feeling of 
failure or frustration if it is not achieved, which can 
lead to a search for solutions that can sometimes occur 
through weight reduction, with the belief that being 
thinner will improve performance. Potentially, this 
can be seen via the significantly higher perfectionism 
in ED+A females, compared to males, in the present 
study, potentially demonstrating a form of rigidity in 
thought processes related to their sport or other activi-
ties. This is particularly important in the phase when 
they stop playing sport at a professional level, when 
prioritization of life goals becomes necessary. Preven-
tive strategies and preparation for this phase, when 
they are no longer professional athletes and must pur-
sue other goals in life, will help them to avoid easily 
resorting to inappropriate eating strategies as a coping 
method.

Another particularly important aspect, as mentioned 
by Hernández-Mulero and Berengüí [66], is to prevent 
athletes from developing maladaptive levels of athletic 
identity (AI), thereby reducing the risk of developing 
an ED. These authors argue that higher AI increases 
the likelihood of developing an ED. Therefore, it is 
necessary to encourage athletes to find other interests 
and pursuits outside of the sports realm.

Limitations and strengths
Some limitations of this study are regarding the mea-
sures which were used. First of all, the participants 
may experience questionnaire fatigue as these are self-
report tests with a large amount of questions. Also, 
those that are typically used in ED research tend to be 
more female oriented, such as the EDI-2, especially the 
factors of drive for thinness and body dissatisfaction 
[67], and not male nor athlete oriented, it may be more 
beneficial to not only observe drive for thinness but 
also a drive for muscularity [68]. This study could have 
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included other questionnaires (e.g., EDE-Q), or more 
specific ones, to be able to capture dissatisfaction 
with one’s body. Especially as a drive for muscularity 
has been shown to be a risk factor in males regarding 
ED-related psychopathology in anorexia nervosa [69]. 
Although, when looking across genders, a system-
atic review by Kling et al. [70] found that some body 
image scales remain unaltered across genders. Some 
of them being, the Body Appreciation Scale (original 
and second version) which is helpful when examining 
gender differences, as well as the Body Esteem Scale 
for Adolescents and Adults, the Centre for Appear-
ance Research Valence Scale, two subscales of the 
Multidimensional Body Relations Questionnaire (i.e., 
Appearance Evaluation and Body Areas Satisfaction). 
Additionally, future studies should consider related 
aspects taking into account the characteristics of this 
population, more so related to body shape and mus-
cularity than losing weight. Also, the TCI-R has been 
shown in the general population to have differences 
regarding gender for each of the scales, this could be 
due to biological or availability factors of the partici-
pants. Additionally, a factor which was not taken into 
account in this study was the amount of exercise and 
potential maladaptive exercise in the three groups, 
which could be a confounding factor in the results of 
this study. Moreover, another factor is sexual orien-
tation in relation to sports and EDs. Previous studies 
found that there is a higher prevalence of EDs among 
homosexual males compared to heterosexual males 
[71, 72], however research is limited in terms of EDs 
and homosexual athletes [73]. Additionally, in the 
healthy control group, their participation in sports 
or physical activity was not collected, which could be 
an interesting factor to note in future studies. Finally, 
the comparisons including the participants’ sex are 
underpowered due the small sample size of the male 
groups (it was possible to miss a real effect, since the 
lack of statistical significance is not evidence in favor 
of the null hypothesis). It should be kept in mind that 
in this study we have considered relevant any statisti-
cally significant result or with an effect size at least in 
the medium-moderate range. In any case, it is impor-
tant that future studies with larger samples provide 
evidence that confirms or refutes the results of our 
research.

However, this study also had strengths, such as, hav-
ing a clinical sample of patients who were athletes 
diagnosed with an eating disorder, a heterogeneity of 
female and male patients, and being able to compare 
two clinical samples with healthy controls. Also, as 
there are not many studies comparing gender in the 
ED athlete groups, this was also a novel aspect of this 
study.

Conclusions
This study looked at athletes in an eating disorder 
population and compared them to non-athletes with 
an eating disorder and healthy controls. It provides 
pertinent information regarding the eating and psy-
chopathology of female and male athletes compared 
to the other two groups. While also looking within the 
athletic population and assessing personality traits and 
suicidal ideation. This study could provide beneficial 
information in terms of risk and protective factors for 
athletes in relation to eating disorder development as 
well as aid in better understanding when athletes are 
in treatment. Lastly, in the athletic realm this study 
could be beneficial for coaches and other personnel to 
incorporate some screening and preventative tools.
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