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Abstract

:

Eating disorders (ED) have frequently been described among athletes. However, their specific features and therapy responses are lacking in the literature. The aims of this article were to compare clinical, psychopathological and personality traits between ED patients who were professional athletes (ED-A) with those who were not (ED-NA) and to explore differences in response to treatment. The sample comprised n = 104 patients with ED (n = 52 ED-A and n = 52 matched ED-NA) diagnosed according to DSM-5 criteria. Evaluation consisted of a semi-structured face-to-face clinical interview conducted by expert clinicians and a psychometric battery. Treatment outcome was evaluated when the treatment program ended. ED-A patients showed less body dissatisfaction and psychological distress. No differences were found in treatment outcome among the groups. Within the ED-A group, those participants who performed individual sport activities and aesthetic sports presented higher eating psychopathology, more general psychopathology, differential personality traits and poor therapy outcome. Individual and aesthetic sports presented more severity and worse prognosis. Although usual treatment for ED might be similarly effective in ED-A and ED-NA, it might be important to develop preventive and early detection programs involving sports physicians and psychologists, coaches and family throughout the entire athletic career and afterwards.
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1. Introduction


Eating disorders (ED) are severe mental illnesses, characterized by disturbances in eating behavior and food intake often accompanied by feelings of distress and concerns about weight or body shape [1]. Lifetime prevalence is approximately 5% considering the different diagnoses: anorexia nervosa (AN), bulimia nervosa (BN), binge eating disorder (BED) and other specified feeding and eating disorders (OSFED) [2]. It is well known that ED produce profound and protracted physical and psychosocial morbidity [2]. Furthermore, in recent years, research has widely documented that the COVID-19 pandemic has had pernicious effects on people diagnosed, or at risk, of suffering from ED, both in eating symptoms (restriction, lower weight, purging) and in general psychopathology (anxiety, depression, obsessive–compulsive symptoms) [3,4]. Disturbingly, mortality risk in AN and BN is five or more times higher when compared with the general population; the main causes of death being suicide and somatic complications [5]. A matter of concern is that ED are frequently undertreated and that there are scarce advances in treatment, especially in adults [6].



High levels of physical activity have been largely associated with ED and their comorbidities [7,8,9]. This is observed especially in AN, where excessive exercise occurs in 31–80% of patients [10] and has been associated with longer hospital duration, poor treatment outcome, increased likelihood of dropout and risk of relapse and chronicity [11,12,13,14]. In other ED, such as BN and OSFED, a high exercise load has been associated with both higher general psychopathology and eating disorder symptomatology [15].



Professional athletes, being at a higher risk of developing ED than the general population [16], constitute a special group that must be considered when evaluating the effects of high levels of physical activity in clinical outcomes. Athletes do not only have extremely high training loads due to sport specific performance requirements, but many athletes fall into an “identity tunnel” [17] by fully focusing their life on elite sports, often leading to an excessive adherence to the norms and values of the elite sports system due to a lack of influences from outside the sporting realm [18,19]. They internalize a mechanistic view of their bodies, perceiving them purely as functional tools for delivering sports performances [20], disregarding non-sport specific aspects of well-being [20,21]. Pain and injuries become normalized and rationalized as a necessity of pushing the limits [22], but also illnesses and mental and physical overload are often ignored, as athletes commonly push through feelings of discomfort [23].



Results of a recent study reported that, in a sample of competitive athletes, over 86% met criteria for an ED/subthreshold ED [24]. Furthermore, when looking at clinical variables, athletes who reported ED pathology showed higher levels of depression and anxiety than athletes without ED pathology [25], but, compared with non-athlete ED patients, research has found mixed results. However, due to their usual high training volume [26], it was difficult to define the term “excessive exercise” in this group and it remained unclear the role it played.



When comparing the type of sport practiced, research has found a higher likelihood of ED in those sports that depend on pressure to lose and/or maintain weight, as in aesthetic sports such as artistic gymnastics, figure skating or classical ballet [27,28]. Regarding individual or team sports, it seems that symptoms of ED are less associated with team sports [29,30].



Thus, even though the practice of a professional sport has been considered a risk factor for a diagnosis of ED, especially in individual and aesthetic sports, there is a lack of research concerning predictors of therapy and treatment outcome in clinical samples of athletes with ED.



The main goals of this study were threefold: (1) to compare clinical, psychopathological and personality traits between professional athletes with ED (ED-A) and non-athletes with ED (ED-NA); (2) to analyze the differences in response to treatment and dropouts between ED-A and ED-NA and whether the type of professional sport performed might be relevant; (3) to identify the predictive factors of therapeutic success or failure, as well as dropout among both groups.



We hypothesized that ED-related severity, general psychopathology and personality traits would be important determinants of the ED-A sample and would be reflected as poorer treatment outcomes in this group. Additionally, based on the type of sport performed (aesthetic vs. non-aesthetic/group vs. individual), we expected to observe a more dysfunctional profile in individual sports and aesthetic athletes that would be reflected in poorer treatment outcomes.




2. Materials and Methods


2.1. Sample


The total sample comprised n = 104 patients with a diagnosis of ED (n = 38 AN, n = 36 BN, n = 4 BED and n = 26 OSFED), divided into two matched groups of n = 52 participants each. One group of professional athletes was diagnosed with ED (ED-A) and another group of non-athlete patients was diagnosed with ED (ED-NA). Both groups were matched by diagnosis (n = 19 AN, n = 18 BN, n = 2 BED, n = 13 OSFED), age, duration of the ED and sex (n = 39 women and n = 13 men) taken from a larger pool of non-athlete ED cases using propensity scores. Participants were diagnosed according to the DSM-5 criteria [1] following a face-to-face semi-structured interview by expert clinicians specialized in ED. Regarding the OSFED group composition, patients with atypical anorexia nervosa (OSFED-AN), purging disorder (OSFED-P), subthreshold bulimia nervosa and subthreshold binge eating disorder (OSFED-BN) were included. The distribution in our sample was: (OSFED-AN 38.5%, OSFED-BN 26.9% and OSFEC-P 34.6%). Exclusion criteria were: (1) being under 16 years of age; (2) having a learning or intellectual disability; (3) providing incomplete questionnaires; (4) not signing the informed consent form.




2.2. Assessment


Sociodemographic information including sex, civil status, education, employment, socioeconomic status, clinically relevant features regarding ED and psychopathological symptoms were assessed by a structured clinical interview [31]. Athletes were specifically asked about the type of sport practiced. Interviews were conducted by experienced psychologists in ED.



To explore symptoms of ED, general psychopathology and personality traits, we administered a battery of questionnaires regularly applied when treating ED.



Eating disorders inventory-2 (EDI-2) [32] is a 91-item self-report questionnaire used frequently to assess cognitive and behavioral characteristics of ED. This instrument measures 11 subscales: drive for thinness, body dissatisfaction, bulimia, ineffectiveness, perfectionism, interpersonal distrust, interoceptive awareness, maturity fears, asceticism, impulse regulation and social insecurity. The EDI-2 total score provides a global measure of ED severity. The validation for the Spanish population [33] had a mean internal consistency of 0.63 (Cronbach’s α). The internal consistency for the current sample was between acceptable (Cronbach-alpha α = 0.638 for “ascetic”) and excellent (α = 0.961 for “total score”).



The symptom checklist-90-revised (SCL-90) [34] is a self-reported 90-item questionnaire that explores general psychopathology. It measures nine primary symptom dimensions: somatization, obsession–compulsion, inter-personal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation and psychoticism. Three global indices are also present: the global severity index (GSI), which evaluates overall distress; the positive symptom distress index (PSDI), which indicates the intensity of the symptoms; the positive symptom total (PST), which assesses self-reported symptoms. Validation for the Spanish population [35] obtained a mean internal consistency of 0.75 (Cronbach’s α). The internal consistency for this study was between adequate (α = 0.725 for “paranoia”) and excellent (α = 0.977 for “global indexes”).



Temperament and character inventory-revised (TCI-R) [36] is a 240-item questionnaire based on the Cloninger model of personality. It measures four temperaments (harm avoidance, novelty seeking, reward dependence and persistence) and three character (self-directedness, cooperativeness and self-transcendence) dimensions of personality. It has been validated in a Spanish adult population [37]. Cronbach’s alpha for the current sample was between adequate (α = 0.804 for “novelty seeking”) to excellent (α = 0.926 for “harm avoidance”).




2.3. Procedures


The threshold for the professional level was defined by experienced clinical psychologists during an in-depth interview. The group of professional athletes comprised individuals who lived off their sport, those who received payment for their performance through government grants or sports clubs and those who were in national or autonomic federations and competed at the professional level. In the sample, 16 sports were represented (n = 52): football, basketball, korfball, volleyball, canoeing, swimming, fitness, cycling, running, karate, bodybuilding, climbing, figure skating, rhythmic gymnastics, triathlon and snowboarding. Finally, ballet was included in the sample because, although it is not strictly considered a sport, due to its very particular characteristics in the literature, it has been equated to aesthetic sports [28].



For the ED-A analysis, the sample was separated into two subgroups: (1) Individual sports (n = 42) vs. team sports (n = 10). Defining team sports as having a set of players who interact as a block with a common goal (e.g., football, basketball and volleyball) [37]. (2) Aesthetic (n = 27) vs. non aesthetic (n = 25). Aesthetic sports include sports where body shape is of great importance in the performance, e.g., rhythmic gymnastics, synchronized swimming and figure skating [37].




2.4. Treatment


As previously described [38], each patient with AN received same-day inpatient treatment addressing nutritional dietary patterns and psychological and psychiatric aspects, based on a CBT program previously described elsewhere [39] with proven efficacy [40]. Patients attended the hospital during the day from 9 AM to 3 PM, 5 days a week (Monday to Friday), for a period of 15 weeks. Food intake was monitored twice a day during breakfast and lunch (the main food intakes of the day). Treatment for the other diagnostic types, such as BN, BED and OSFED, consisted of 16 weekly manualized outpatient group therapy sessions, each lasting 90 min, led by experienced psychologists. This program was published in Spanish and has demonstrated efficacy [41,42]. The common goals of the treatment were training in problem-solving strategies, cognitive restructuring, emotional regulation, improvement of self-esteem and body image and relapse prevention. In addition, therapy addressed eating-related symptomatology through psychoeducation, dietary monitoring and normalization of nutritional patterns.




2.5. Outcome Measures


Patients were assessed again upon discharge and grouped into three categories: “complete remission”, “partial remission” and “no remission”. Complete remission was defined according to the DSM-5 criteria [1] as the complete absence of symptoms meeting diagnostic criteria for a minimum of 4 consecutive weeks. Partial remission referred to significant symptomatic improvement but with residual symptoms, while patients with poor outcomes were classified as non-remission. These categories were determined by senior clinical staff who considered various factors related to the patients’ treatment outcome. They included normalization of dietary patterns, frequency of binge eating episodes and compensatory behaviors (such as self-induced vomiting or abuse of laxatives and diuretics), weight regain and improvement in attitudes towards weight and shape, as well as cognitive aspects related to eating disorders. Objective measures, such as weight status and the number of daily binge-eating and purging episodes, were obtained from food diaries and weight control records. Discontinuation of treatment without medical advice was categorized as “drop-out” (i.e., not attending treatment for three consecutive sessions). The study was approved by the Bellvitge University Hospital and written informed consent was obtained from all participants.




2.6. Statistical Analysis


Stata17 for Windows was used for the statistical procedure. The comparison between the groups was performed with chi-square tests for categorical variables (χ2) and with analysis of variance (ANOVA) for quantitative variables. The effect size of the relationships was estimated with Cramer’s-V coefficient for χ2 and Cohen’s-d for ANOVA, considering mild/moderate for V > 0.20 or |d| > 0.50 and high/large for V > 0.40 or |d| > 0.80 [43]. Regarding the use of the ANOVA in this work, it must be outlined that results obtained in current statistical studies (most of them simulation analyses conducting Monte Carlo modeling) provide empirical evidence for the robustness of the procedure under a wide variety of conditions involving non-normal distributions and heteroscedasticity (therefore, the conditions of outcome variable normally and independently distributed with equal variances among the group have not been evaluated) [44]. For the χ2 tests, the significance level was obtained with the exact method. In addition, all the univariable analyses carried out with the χ2 and the ANOVA tests included the Finner’s correction procedure to avoid increases in the type-I error due to the multiple statistical comparisons [45].



Logistic regression was used to identify the variables with a significant contribution on the risk of dropout (yes versus no) and bad outcome (yes versus no) during treatment. In this study, bad outcome was considered as the presence of dropout or non-remission. The backwards stepwise method was used, with the list of predictors as: sociodemographic variables (sex, age, marital status, education level, employment status and social position index), eating disorder severity (EDI-2 total), global psychopathological distress (SCL-90R GSI) and personality profile (TCI-R scale scores). The goodness of fit of the logistic regression was tested with the Hosmer–Lemeshow test; the predictive capacity was tested with the pseudo Nagelkerke’s-R coefficient.



The Kaplan–Meier (product limit) method estimated the cumulative survival function for the rate of dropout. Survival analysis provided the probability of patients “living” (surviving without the presence of the outcome, in this study, without dropping out during the treatment) for a certain amount of time after beginning therapy [46].





3. Results


3.1. Characteristics of the Sample


Most participants in this study were women (75%), single (81.7%), with a secondary education level (53.8%), either employed or student (74.0%) and pertained to mean low to low social indexes (85.6%). Mean age was 25.4 years-old (SD = 6.8), mean age of onset of the problematic eating behavior was 19.0 years-old (SD = 6.1) and mean duration of the eating related problems was 6.4 years (SD = 5.8). The distribution of the ED subtype was: 36.5% AN, 34.6% BN, 3.8% BED and 25.0% OSFED. No statistical differences between the groups based on sports were observed (see Table 1).




3.2. Comparison between the Groups at Baseline


Considering the clinical variables at baseline (ED symptom severity (EDI-2) and psychopathology (SCL-90R)) and the personality profile (TCI-R), participants within the ED-A sample reported a lower mean in EDI-2 body dissatisfaction and SCL-90R global psychological distress (as measured with the PSDI) (see Table 2).




3.3. Treatment Outcomes


No differences in the risk of dropout and bad outcome during the treatment were obtained comparing the ED-NA versus the ED-A groups (see Table 3).



In the logistic regression models, the predictors indicating higher likelihood of dropout during treatment were the SCL-90R somatic score among ED-NA group and the SCL-90R obsessive–compulsive score among the ED-A group. The odds of a bad outcome were also higher for ED-NA patients with a higher SCL-90R score, while higher levels in SCL-90R obsessive–compulsive, TCI-R self-directedness and self-transcendence were predictors of worse treatment outcome among the ED-A group (see Table 4).




3.4. Comparison Based on the Sport Type


The first block in Table 5 displays the comparison between ED-A patients who reported individual versus group sports. Individual sport was characterized by a higher mean in the ED symptom severity measures (concretely in the EDI-2 drive for thinness, body dissatisfaction, ineffectiveness and total score), worse psychopathological state (SCL-90R somatic and hostility scales), higher self-transcendence and lower cooperativeness. ED-A also registered a longer duration of the ED and a different distribution of the treatment outcome (lower risk of dropout and partial remission; higher risk of non-remission). No differences in the cumulative survival curves comparing individual versus group sports were found (Figure 1).



The second block in Table 5 shows the comparison between individual non-aesthetic sports versus individual-aesthetic sports. The aesthetic sports group was characterized by a higher mean in the EDI-2 drive for thinness, body dissatisfaction, ineffectiveness, perfectionism and total scale, as well as by a higher score in harm avoidance and a lower score in self-directedness. Differences in the treatment outcomes were also identified, such that aesthetic sports related to worse results during therapy (higher risk and rate of dropout, see Figure 1).





4. Discussion


This present study aimed to examine differences between patients with ED who were professional athletes (ED-A) and those who were not (ED-NA) regarding clinical features, personality traits and treatment outcomes. As a secondary goal, our research intended to give a better understanding of the role that sport plays in professional athletes with an ED and to provide a framework for future research involving these patients. To our knowledge, this is one of the first studies that attempts to analyze therapy outcome in this specific population.



4.1. Clinical Features and Personality Traits


Although we hypothesized that we would find differences in clinical features and personality traits between the ED-A and ED-NA groups, when analyzing the data, no relevant statistical differences were found. These findings were in line with previous results [47,48] and suggest that, due to the clinical similarities between the athlete and non-athlete groups, similar clinical approaches may be appropriate.



When examining clinical symptoms of ED, we found differences in body dissatisfaction, where lower mean values in the ED-A group were reported. It has been suggested that, while professional sports imply high physical demands, becoming involved in sports practice could be linked with a better perception of body shape [49,50]. Some underlined potential reasons for this difference could be due to the fact that the athlete’s figure may be closer to society’s ideal body [51] and that athletes may have increased appreciation for the functionality of the body but not so much for its shape [52].



Regarding psychopathology, the ED-A group showed less global psychological discomfort. In our sample, sports practice seemed to play a protective role in terms of psychopathology and, whereas some authors have considered that even elite sport can act as a protective factor in mental health [53,54], others have considered that the need for high performance could act as a trigger for psychological discomfort with elevated anxiety and depression, as well as obsessive symptoms [55,56,57,58,59] and substance addiction [9,27].



Similarly, when analyzing the personality profile, personality traits did not differ between our clinical samples of athletes and non-athletes. However, special attention should be paid to traits, which have been largely associated with predisposing personality traits to ED [60,61] but could be considered as beneficial for athletic performance, referred to as “the good athlete” [47] or “athletic personality” [62], such as perfectionism, obsession, overcompliance and harm avoidance. This is especially true in light of previous studies on the normalization of pain, injury and mental overload, as well as the prevalence of presentism in elite athletes [20,21,22,23].



Within the analysis performed in the ED-A group, some differences emerged between the type of sport. Individual sports presented a higher severity in ED symptoms, more psychopathology and higher self-transcendence and lower cooperativeness as personality traits. Interestingly, the cooperativeness mean score in the team sports group was within normal values for the general population, which may suggest a positive effect of the collaborative teamwork associated with these sports. These findings were consistent with previous research that showed that, in individual sports, athletes were more individualistic and sought their own goals more than having fun when practicing the sports [63]. The aesthetic sports group in this study, and according to the literature [26,64,65,66], showed the most dysfunctional profile, with higher rates in ED symptoms and maladaptive personality traits, as higher scores in harm avoidance and lower scores in self-directedness were identified; this added to their greater concern about body shape and could determine why it took longer for them to seek help [25]. Therefore, in this group of patients, prevention and early diagnosis may be the most important aspects, as, once the disorder is established, it could be difficult to adhere to treatment since, on many occasions, they experience the ED symptoms in an ego-syntonic way with their personality and sport values and goals.




4.2. Response to Treatment


When comparing ED-A and ED-NA, no differences were observed regarding the treatment outcome or dropouts. These results were expected, considering the lack of differences in clinical and personality features between these groups. This reaffirmed the idea that no differential treatments are needed and that similar clinical approaches may be appropriate. However, special attention should be paid to athletes who, as part of an outpatient program, would be reluctant to undergo treatment because of the impact it may have on their sporting goals [24,67].



As we expected, the subgroup of aesthetic sports showed higher rates of dropouts and bad outcome than the non-aesthetic sports. These results were in accordance with the fact that these patients experienced more severity in clinical ED symptoms [26] and maladaptive personality features [68] that could condition worse prognoses and risks of chronicity. Additionally, in individual sports, especially aesthetic ones, body shape and leanness were associated with the misconception of maximizing performance and therefore it probably took longer to seek help and increased the risk of chronicity; thus, prevention and early intervention in this subgroup would be especially necessary.




4.3. Predictive Factors of Therapeutic Success


In our analysis, for the athletes’ subgroup, the predictors of worse treatment outcome had higher levels in the obsessive–compulsive, self-directedness and self-transcendence scales. The presence of obsession compulsiveness could imply difficulty in modifying cognitions and, thus, could hinder adherence to treatment. High rates of self-directedness, which is the ability to adapt behavior to achieve personal goals, and self-transcendence, which includes idealism, could predict worse treatment outcomes in this group of patients due to the aims and values of their sports practice and not with the disease. In ED, some predictors of bad outcome have been related to premorbid depression, obsessive–compulsive symptoms and long duration of disease [69,70,71]. Furthermore, different studies have suggested the importance of personality traits in treatment outcomes of ED. TCI dimensions [36], such as low self-directedness and low cooperativeness, have been related to more likelihood in not finishing treatment [72,73], while persistence was associated with dropouts [74] and self-transcendence was predictive of premature termination of hospitalization in an inpatient sample [75].



Our analysis of predictor factors seemed consistent with the fact that there are no clinically relevant differences between ED-A and ED-NA. As similar treatment approaches seem to be appropriate, it is necessary to individually evaluate a correct way to implement exercise programs in the ED population. Even though in the professional athlete population it is important to pay special attention at the beginning of their career in order to recognize early ED symptomatology, it is imperative to follow the evolution during their careers, principally once they finish their professional activity. Our results showed a wide variability in the age of onset of ED, displaying that the pathology in some athletes may start when the professional activity is over. Some evidence suggests that retired professional athletes may be at high risk of mental health problems, including anxiety and depression symptoms [68]. Further studies are needed to understand what happens regarding the ED symptoms once the professional athlete retires.



The benefits of physical activity for mental health have been widely demonstrated, both for mental health symptoms and for the prevention of mental disorders [76,77]. However, due to the high incidence of dysfunctional exercise in patients with ED, some specialists prefer to limit physical activity during treatment [78]. Nevertheless, a growing number of studies have shown that incorporating physical activity into the routine care of these patients can improve ED symptomatology and can be an effective intervention for the management of these disorders [79,80,81,82,83,84]. Experienced clinicians have reaffirmed the need to incorporate physical activity into ED treatment protocols within a psychotherapeutic approach, not only for the physical and mental health benefits but also to help patients learn how to engage in exercise in an adaptive manner [85].



Some limitations of our study should be noted. The retrospective and self-reported data collection could limit the validity and the reliability of our findings. The sample of this study was collected in a specialized eating disorders’ unit; this could imply more severity of the disease and comorbidities in this group of patients. The small sample size was another limitation. We performed a power analysis for the mean comparisons between the ED-NA group versus the ED-A group (sample sizes equal to 52 per group), with the assumption of comparing T-standardized measures (which are common in clinical areas and are generated on the basis of reference population-based samples with a mean equal to 50 and a standard deviation equal to 10) and potential differences delta of at least 10 points between the conditions. This analysis provided a power equal to 0.71 (close to, but below, the reference threshold in the scientific area, 1 − β = 0.80). A second analysis was performed, also considering two independent mean-comparisons, but for sample sizes of 42 and 10 (the most disadvantaged situation in the study). This new calculation provided a power equal to 0.42 (well below the 0.80 threshold). Contrariwise, a strength of this study was the clinical sample of professional athletes with ED that was analyzed. There are scarce amounts of studies examining clinical samples of patients with proper eating disorder diagnosis who go through a protocolized standardized treatment, compared with non-athlete eating-disorder patients. However, in this study, we were not able to consider some important variables, such as excessive training or body composition, which would have been valuable variables to include. It would be interesting for future studies to include this information when analyzing these populations.





5. Conclusions


In conclusion, no major clinical differences were observed between athletes and non-athletes with ED, so similar treatment strategies could be appropriate for both groups. Nevertheless, some differences emerged regarding seeking treatment that should be considered. Therefore, investigating the role of professional sport performance in these outcomes may help to better understand these interactions and introduce new interventions based on the development of strategies that include exercise supervised by mental health exercise prescription specialists to improve body image concerns and psychological symptoms. We believe that physical activity needs to be included in ED guidelines and further research should be conducted to elucidate this paradigm shift in ED, especially in some types of AN and BN.



On the other hand, individual and aesthetic sports have shown a higher risk of worse prognosis and chronicity for athletes. Therefore, an effort should be made to develop preventive and early detection programs involving sports doctors, coaches and family, as well as sports psychologists, who should not only be concerned with performance and motivation but also with prevention and detection of early mental diseases. These programs must be carried out throughout athletes’ sporting lives, from the beginning of sports practice to after retirement.
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Figure 1. Survival function for the rate of dropout based on the sport type (Cox regression). 
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Table 1. Descriptive of the sample.
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Total

(n = 104)

	
ED-NA

(n = 52)

	
ED-A

(n = 52)

	

	




	

	

	
n

	
%

	
n

	
%

	
n

	
%

	
p

	
C-V






	
Sex

	
Women

	
78

	
75.0%

	
39

	
75.0%

	
39

	
75.0%

	
1.000

	
0.000




	

	
Men

	
26

	
25.0%

	
13

	
25.0%

	
13

	
25.0%

	

	




	
Civil status

	
Single

	
85

	
81.7%

	
40

	
76.9%

	
45

	
86.5%

	
0.219

	
0.171




	

	
Married

	
13

	
12.5%

	
7

	
13.5%

	
6

	
11.5%

	

	




	

	
Divorced

	
6

	
5.8%

	
5

	
9.6%

	
1

	
1.9%

	

	




	
Education

	
Primary

	
28

	
26.9%

	
14

	
26.9%

	
14

	
26.9%

	
0.873

	
0.051




	

	
Secondary

	
56

	
53.8%

	
27

	
51.9%

	
29

	
55.8%

	

	




	

	
University

	
20

	
19.2%

	
11

	
21.2%

	
9

	
17.3%

	

	




	
Employment

	
Employed/student

	
77

	
74.0%

	
35

	
67.3%

	
42

	
80.8%

	
0.117

	
0.154




	
Social index

	
Unemployed

	
27

	
26.0%

	
17

	
32.7%

	
10

	
19.2%

	

	




	

	
High

	
1

	
1.0%

	
0

	
0.0%

	
1

	
1.9%

	
0.397

	
0.198




	

	
Mean high

	
4

	
3.8%

	
3

	
5.8%

	
1

	
1.9%

	

	




	

	
Mean

	
10

	
9.6%

	
5

	
9.6%

	
5

	
9.6%

	

	




	

	
Mean low

	
35

	
33.7%

	
14

	
26.9%

	
21

	
40.4%

	

	




	

	
Low

	
54

	
51.9%

	
30

	
57.7%

	
24

	
46.2%

	

	




	

	

	
Mean

	
SD

	
Mean

	
SD

	
Mean

	
SD

	
p

	
|d|




	
Age (years)

	
25.37

	
6.83

	
25.42

	
5.89

	
25.31

	
7.71

	
0.932

	
0.02




	
Age of onset of ED (years)

	
19.03

	
6.12

	
19.54

	
4.86

	
18.52

	
7.17

	
0.398

	
0.17




	
Duration of ED (years)

	
6.42

	
5.84

	
6.01

	
5.54

	
6.82

	
6.16

	
0.483

	
0.14




	
BMI (kg/m2)

	
21.62

	
6.15

	
22.51

	
7.16

	
20.72

	
4.84

	
0.138

	
0.29




	

	

	
n

	
%

	
n

	
%

	
n

	
%

	
p

	
C-V




	
ED subtype

	
AN

	
38

	
36.5%

	
19

	
36.5%

	
19

	
36.5%

	
1.000

	
0.000




	

	
BN

	
36

	
34.6%

	
18

	
34.6%

	
18

	
34.6%

	

	




	

	
BED

	
4

	
3.8%

	
2

	
3.8%

	
2

	
3.8%

	

	




	

	
OSFED

	
26

	
25.0%

	
13

	
25.0%

	
13

	
25.0%

	

	








Note: ED-NA—eating disorder, non-athlete. ED-A—eating disorder, athlete. AN—anorexia nervosa. BN—bulimia nervosa. BED—binge eating disorder. OSFED—other specified feeding and eating disorder. SD—standard deviation. C-V—Cramer’s-V coefficient. 
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Table 2. Comparison at baseline: ANOVA.
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ED-NA

(n = 52)

	
ED-A

(n = 52)

	




	

	
Mean

	
SD

	
Mean

	
SD

	
p

	
|d|




	
EDI-2 Drive for thinness

	
14.33

	
5.60

	
12.62

	
7.16

	
0.178

	
0.27




	
EDI-2 Body dissatisfaction

	
17.25

	
8.52

	
13.06

	
9.46

	
0.019 *

	
0.47




	
EDI-2 Interoceptive awareness

	
10.08

	
6.69

	
9.25

	
7.16

	
0.544

	
0.12




	
EDI-2 Bulimia

	
5.37

	
5.21

	
5.31

	
5.23

	
0.955

	
0.01




	
EDI-2 Interpersonal distrust

	
5.04

	
4.43

	
4.87

	
4.40

	
0.842

	
0.04




	
EDI-2 Ineffectiveness

	
9.40

	
7.02

	
8.48

	
7.50

	
0.518

	
0.13




	
EDI-2 Maturity fears

	
7.96

	
6.03

	
7.12

	
5.54

	
0.458

	
0.15




	
EDI-2 Perfectionism

	
5.75

	
4.58

	
6.38

	
5.58

	
0.527

	
0.12




	
EDI-2 Impulse regulation

	
6.37

	
5.70

	
4.87

	
5.66

	
0.181

	
0.26




	
EDI-2 Ascetic

	
7.29

	
4.03

	
6.87

	
4.97

	
0.634

	
0.09




	
EDI-2 Social Insecurity

	
6.85

	
4.99

	
6.52

	
5.83

	
0.759

	
0.06




	
EDI-2 Total scale

	
95.63

	
40.56

	
85.33

	
53.82

	
0.273

	
0.22




	
SCL-90R Somatization

	
1.69

	
0.85

	
1.36

	
0.94

	
0.060

	
0.37




	
SCL-90R Obsessive–compulsive

	
1.82

	
0.79

	
1.52

	
0.90

	
0.069

	
0.36




	
SCL-90R Interpersonal sensitivity

	
2.04

	
0.92

	
1.69

	
1.05

	
0.068

	
0.36




	
SCL-90R Depression

	
2.16

	
0.82

	
1.89

	
1.04

	
0.155

	
0.28




	
SCL-90R Anxiety

	
1.62

	
0.86

	
1.44

	
0.93

	
0.306

	
0.20




	
SCL-90R Hostility

	
1.47

	
1.06

	
1.15

	
0.87

	
0.097

	
0.33




	
SCL-90R Phobic anxiety

	
1.06

	
0.87

	
0.89

	
1.01

	
0.370

	
0.18




	
SCL-90R Paranoia ideation

	
1.50

	
0.82

	
1.27

	
0.88

	
0.175

	
0.27




	
SCL-90R Psychotic ideation

	
1.41

	
0.77

	
1.18

	
0.76

	
0.130

	
0.30




	
SCL-90R GSI

	
1.73

	
0.69

	
1.47

	
0.82

	
0.075

	
0.35




	
SCL-90R PST

	
64.67

	
15.11

	
57.27

	
22.80

	
0.054

	
0.38




	
SCL-90R PSDI

	
2.35

	
0.58

	
2.10

	
0.65

	
0.046 *

	
0.40




	
TCI-R Novelty seeking

	
101.73

	
15.17

	
98.27

	
16.11

	
0.262

	
0.22




	
TCI-R Harm avoidance

	
111.92

	
21.13

	
107.21

	
23.27

	
0.282

	
0.21




	
TCI-R Reward dependence

	
100.94

	
15.47

	
100.02

	
16.02

	
0.766

	
0.06




	
TCI-R Persistence

	
115.29

	
21.38

	
120.04

	
19.85

	
0.243

	
0.23




	
TCI-R Self-directedness

	
119.90

	
20.99

	
124.73

	
24.32

	
0.281

	
0.21




	
TCI-R Cooperativeness

	
132.42

	
15.88

	
131.33

	
18.74

	
0.748

	
0.06




	
TCI-R Self-transcendence

	
65.67

	
17.27

	
65.63

	
15.14

	
0.990

	
0.00








Note: ED-NA—eating disorder, non-athlete. ED-A—eating disorder, athlete. SD—standard deviation. * Bold is significant comparison (0.05).
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Table 3. Comparison of the cognitive behavioral therapy (CBT) outcomes: chi-square tests.
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ED-NA

(n = 52)

	
ED-A

(n = 52)

	

	




	

	

	
n

	
%

	
n

	
%

	
p

	
C-V






	
Outcome

	
Dropout

	
17

	
32.7%

	
15

	
28.8%

	
0.596

	
0.135




	

	
Non-remission

	
5

	
9.6%

	
9

	
17.3%

	

	




	

	
Partial remission

	
9

	
17.3%

	
11

	
21.2%

	

	




	

	
Full remission

	
21

	
40.4%

	
17

	
32.7%

	

	




	
Dropout

	
No

	
35

	
67.3%

	
37

	
71.2%

	
0.671

	
0.042




	

	
Yes

	
17

	
32.7%

	
15

	
28.8%

	

	




	
Bad outcome

	
No

	
30

	
57.7%

	
28

	
53.8%

	
0.693

	
0.039




	

	
Yes

	
22

	
42.3%

	
24

	
46.2%

	

	








Note: ED-NA—eating disorder, non-athlete. ED-A—eating disorder, athlete. C-V—Cramer’s-V coefficient. 
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Table 4. Predictive models for the risk of dropout and bad outcome.
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Group

	
Criteria

	
Subsample: ED-NA

	
B

	
SE

	
p

	
OR

	
95% CI (OR)

	
H-L

	
N-R2






	
ED-NA

	
Dropout

	
SCL-90R Somatic

	
0.847

	
0.399

	
0.034

	
2.333

	
1.067

	
5.100

	
0.147

	
0.130




	

	
Bad outcome

	
SCL-90R Somatic

	
0.842

	
0.380

	
0.027

	
2.321

	
1.102

	
4.889

	
0.202

	
0.137




	
ED-A

	
Dropout

	
SCL-90R Obsessive–comp.

	
2.008

	
0.910

	
0.027

	
7.452

	
1.252

	
44.36

	
0.052

	
0.155




	

	
Bad outcome

	
SCL-90R Obsessive–comp.

	
1.117

	
0.573

	
0.040

	
3.056

	
1.000

	
9.403

	
0.222

	
0.223




	

	

	
TCI-R Self-directedness

	
0.043

	
0.022

	
0.035

	
1.044

	
1.000

	
1.090

	

	




	

	

	
TCI-R Self-transcendence

	
0.047

	
0.024

	
0.032

	
1.049

	
1.000

	
1.100

	

	








Note: ED-NA—eating disorder, non-athlete. ED-A—eating disorder, athlete. Bad outcome—dropout or non-remission. HL—Hosmer–Lemeshow (p-value). N-R2—Nagelkerke’s pseudo-R2. List of predictors: sociodemographic, ED severity (EDI-2 total score), psychopathology distress (SCL-90R GSI) and personality traits (TCI-R).
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Table 5. Comparison based on the sport type.
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Individual

(n = 42)

	
Group

(n = 10)

	

	
Non-Aesthetic

(n = 25)

	
Aesthetic

(n = 27)

	

	




	
Measures at Baseline

	
Mean

	
SD

	
Mean

	
SD

	
p

	
|d|

	
Mean

	
SD

	
Mean

	
SD

	
p

	
|d|






	
Age (years)

	
25.93

	
6.95

	
22.70

	
10.38

	
0.238

	
0.37

	
26.80

	
7.11

	
23.93

	
8.12

	
0.182

	
0.38




	
Age of onset of ED (years)

	
18.12

	
6.32

	
20.20

	
10.27

	
0.415

	
0.24

	
20.12

	
6.78

	
17.04

	
7.32

	
0.122

	
0.44




	
Duration of ED (years)

	
7.85

	
6.41

	
2.50

	
1.43

	
0.012 *

	
1.15 †

	
6.71

	
6.51

	
6.93

	
5.93

	
0.901

	
0.03




	
EDI-2 Drive for thinness

	
13.76

	
6.80

	
7.80

	
6.94

	
0.016 *

	
0.87 †

	
10.48

	
7.63

	
14.59

	
6.19

	
0.037 *

	
0.59 †




	
EDI-2 Body dissatisfaction

	
13.90

	
9.88

	
9.50

	
6.69

	
0.188

	
0.52 †

	
10.36

	
9.05

	
15.56

	
9.30

	
0.047 *

	
0.57 †




	
EDI-2 Interoceptive awareness

	
9.86

	
7.40

	
6.70

	
5.70

	
0.214

	
0.48

	
7.60

	
6.65

	
10.78

	
7.41

	
0.111

	
0.45




	
EDI-2 Bulimia

	
5.83

	
5.38

	
3.10

	
4.04

	
0.139

	
0.57 †

	
4.32

	
4.36

	
6.22

	
5.86

	
0.193

	
0.37




	
EDI-2 Interpersonal distrust

	
5.07

	
4.65

	
4.00

	
3.20

	
0.494

	
0.27

	
4.48

	
4.35

	
5.22

	
4.49

	
0.548

	
0.17




	
EDI-2 Ineffectiveness

	
9.19

	
7.62

	
5.50

	
6.45

	
0.164

	
0.52 †

	
6.64

	
6.21

	
10.19

	
8.27

	
0.088

	
0.51 †




	
EDI-2 Maturity fears

	
7.19

	
5.80

	
6.80

	
4.54

	
0.844

	
0.07

	
7.12

	
4.30

	
7.11

	
6.57

	
0.995

	
0.00




	
EDI-2 Perfectionism

	
6.83

	
5.57

	
4.50

	
5.46

	
0.238

	
0.42

	
4.84

	
4.93

	
7.81

	
5.84

	
0.054

	
0.55 †




	
EDI-2 Impulse regulation

	
5.29

	
6.03

	
3.10

	
3.41

	
0.277

	
0.45

	
4.20

	
4.60

	
5.48

	
6.52

	
0.420

	
0.23




	
EDI-2 Ascetic

	
7.19

	
4.88

	
5.50

	
5.36

	
0.338

	
0.33

	
5.72

	
4.54

	
7.93

	
5.19

	
0.110

	
0.45




	
EDI-2 Social Insecurity

	
6.81

	
6.18

	
5.30

	
4.06

	
0.467

	
0.29

	
5.20

	
4.92

	
7.74

	
6.41

	
0.117

	
0.44




	
EDI-2 Total scale

	
90.93

	
54.69

	
61.80

	
45.01

	
0.125

	
0.58 †

	
70.96

	
50.05

	
98.63

	
54.66

	
0.063

	
0.53 †




	
SCL-90R Somatization

	
1.46

	
0.95

	
0.92

	
0.83

	
0.106

	
0.60 †

	
1.37

	
0.95

	
1.35

	
0.95

	
0.928

	
0.03




	
SCL-90R Obsessive–compulsive

	
1.58

	
0.88

	
1.26

	
1.00

	
0.322

	
0.34

	
1.36

	
0.99

	
1.66

	
0.80

	
0.233

	
0.33




	
SCL-90R Interpersonal sensitivity

	
1.73

	
1.05

	
1.52

	
1.13

	
0.588

	
0.19

	
1.55

	
1.09

	
1.81

	
1.03

	
0.379

	
0.25




	
SCL-90R Depression

	
1.95

	
1.03

	
1.63

	
1.09

	
0.381

	
0.31

	
1.78

	
1.07

	
2.00

	
1.03

	
0.441

	
0.22




	
SCL-90R Anxiety

	
1.48

	
0.91

	
1.25

	
1.02

	
0.477

	
0.24

	
1.31

	
0.95

	
1.56

	
0.91

	
0.345

	
0.26




	
SCL-90R Hostility

	
1.26

	
0.90

	
0.70

	
0.59

	
0.069

	
0.73 †

	
1.15

	
0.90

	
1.15

	
0.86

	
0.978

	
0.01




	
SCL-90R Phobic anxiety

	
0.94

	
1.05

	
0.67

	
0.81

	
0.451

	
0.29

	
0.83

	
0.97

	
0.94

	
1.06

	
0.704

	
0.11




	
SCL-90R Paranoia ideation

	
1.35

	
0.89

	
0.95

	
0.81

	
0.202

	
0.47

	
1.17

	
0.88

	
1.36

	
0.89

	
0.448

	
0.21




	
SCL-90R Psychotic ideation

	
1.25

	
0.76

	
0.91

	
0.75

	
0.210

	
0.45

	
1.03

	
0.74

	
1.32

	
0.76

	
0.171

	
0.39




	
SCL-90R GSI

	
1.53

	
0.81

	
1.19

	
0.86

	
0.232

	
0.42

	
1.38

	
0.85

	
1.55

	
0.80

	
0.476

	
0.20




	
SCL-90R PST

	
59.10

	
22.41

	
49.60

	
24.06

	
0.240

	
0.41

	
54.36

	
25.01

	
59.96

	
20.66

	
0.381

	
0.24




	
SCL-90R PSDI

	
2.15

	
0.66

	
1.91

	
0.64

	
0.294

	
0.38

	
2.02

	
0.72

	
2.18

	
0.59

	
0.385

	
0.24




	
TCI-R Novelty seeking

	
98.88

	
17.03

	
95.70

	
11.83

	
0.580

	
0.22

	
101.72

	
18.59

	
95.07

	
12.97

	
0.139

	
0.41




	
TCI-R Harm avoidance

	
105.93

	
24.18

	
112.60

	
19.09

	
0.421

	
0.31

	
101.44

	
19.87

	
112.56

	
25.22

	
0.085

	
0.52 †




	
TCI-R Reward dependence

	
98.90

	
16.12

	
104.70

	
15.49

	
0.308

	
0.37

	
100.32

	
16.46

	
99.74

	
15.90

	
0.898

	
0.04




	
TCI-R Persistence

	
120.62

	
20.53

	
117.60

	
17.45

	
0.670

	
0.16

	
119.96

	
12.74

	
120.11

	
24.96

	
0.978

	
0.01




	
TCI-R Self-directedness

	
123.00

	
25.32

	
132.00

	
18.88

	
0.297

	
0.40

	
130.72

	
23.21

	
119.19

	
24.42

	
0.088

	
0.51 †




	
TCI-R Cooperativeness

	
128.55

	
19.29

	
143.00

	
10.39

	
0.027 *

	
0.93 †

	
134.56

	
12.57

	
128.33

	
22.89

	
0.235

	
0.34




	
TCI-R Self-transcendence

	
67.05

	
16.02

	
59.70

	
8.99

	
0.170

	
0.57 †

	
62.40

	
15.27

	
68.63

	
14.66

	
0.140

	
0.42




	
Treatment outcome

	
n

	
%

	
n

	
%

	
p

	
C-V

	
n

	
%

	
n

	
%

	
p

	
C-V




	
Outcome

	
Dropout

	
11

	
26.2%

	
4

	
40.0%

	
0.376

	
0.247 †

	
3

	
12.0%

	
12

	
44.4%

	
0.050 *

	
0.387 †




	
Non-remission

	
9

	
21.4%

	
0

	
0.0%

	

	

	
5

	
20.0%

	
4

	
14.8%

	

	




	
Partial remission

	
8

	
19.0%

	
3

	
30.0%

	

	

	
8

	
32.0%

	
3

	
11.1%

	

	




	
Full remission

	
14

	
33.3%

	
3

	
30.0%

	

	

	
9

	
36.0%

	
8

	
29.6%

	

	




	
Dropout

	
No

	
31

	
73.8%

	
6

	
60.0%

	
0.448

	
0.120

	
22

	
88.0%

	
15

	
55.6%

	
0.014 *

	
0.358 †




	
Yes

	
11

	
26.2%

	
4

	
40.0%

	

	

	
3

	
12.0%

	
12

	
44.4%

	

	




	
Bad outcome

	
No

	
22

	
52.4%

	
6

	
60.0%

	
0.736

	
0.060

	
17

	
68.0%

	
11

	
40.7%

	
0.058

	
0.273 †




	
Yes

	
20

	
47.6%

	
4

	
40.0%

	

	

	
8

	
32.0%

	
16

	
59.3%

	

	








Note: SD—standard deviation. C-V—Cramer’s-V coefficient. * Bold signifies significant comparison (0.05). † Bold signifies effect size into the ranges mild/moderate to high/large.
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