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Abstract

Very few studies examined the prevalence and sport-related predictors of disturbed eating
attitudes and behaviors (DEAB) among adolescents involved in sport practice, and their results are
mixed and inconclusive. These inconsistencies are most likely due to their methodological
heterogeneity, and to the fact that none of these studies took into consideration the potentially relevant
characteristics of the sport practice context. This study attempts to answer this limitation among
French adolescents not-involved or involved in various sports contexts defined based on their
organization, leanness-centration, and competitive level. Participants were 335 adolescents involved
in sport practice, and 435 adolescents not-involved in any form of regular sport practice. The DEAB
were measured using the Eating-Attitudes Test-26. Global results do not showed any significant
association between the status of the participants and DEAB. However, these results drastically
changed when we considered the potential moderating role of sex and age on these relations. Indeed,
sports involvement in general, and involvement in leanness and competitive sports were found to
exert sex and age differentiated effects on the risks of presenting clinically significant levels of
DEAB. This study suggests the importance of monitoring, preventive and early intervention

mechanisms within the context of practice, particularly for adolescent girls.
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Prevalence and Sport-Related Predictors of Disturbed Eating Attitudes and Behaviors:
Moderating Effects of Sex and Age

The prevalence and sport-related determinants of disturbed eating attitudes and behaviors
(DEAB) among youths involved in sport practice have been increasingly studied in the past two
decades (Beals, 2004; Dosil, 2008; Thompson & Sherman, 2010). In these studies, DEAB are
abnormal eating-related attitudes (e.g., fear of getting fat, drive for thinness, etc.) and behaviors (e.g.,
restrictive eating, fating, overeating, using diet pills, laxatives or diuretics, etc.). This term is
“generally accepted as a non-clinical concept and originate from self-reported scales” (Coelho et al.,
2010, p. 380), which is distinct from eating disorders that refers to a more specific subgroup of
individuals with clinical diagnoses of anorexia or bulimia nervosa (Krentz & Warschburger, 2011).

Based on recent reviews (Baum, 2006; Beals & Manore, 1994; Byrne & McLean, 2001; Glazer,
2008; Sundgot-Borgen, 1994; Thompson & Sherman, 1999) and meta-analyses (Coelho, Soares, &
Ribeiro, 2010; Hausenblas & Carron, 1999; Smolak, Murnen, & Ruble, 2000; Thein-Nissenbaum &
Carr, 2011) it is currently recognized that: (a) youths involved in sport practice exhibit elevated
prevalence rates of DEAB; (b) female involved in sport practice present a greater risk of DEAB than
male involved in sport practice; (c) adolescents competing in leanness sports, such as those
emphasizing lean body shapes (e.g., figure skating, gymnastics, synchronized swim, etc.) or controlled
body weight (e.g., judo, taekwondo, rowing, etc...) present a higher risk of DEAB than those
competing in other types of sports; and (d) adolescents competing in elite sports were more vulnerable
to DEAB than those competing in non-elite sports.

During the past decade scholars (e.g., Nichols, Rauh, Barrack, Barkai, & Pernick, 2007; Nichols,
Rauh, Lawson, Ji, & Barkai, 2006; Rauh, Nichols, & Barrack, 2010; Thein-Nissenbaum, Rauh, Carr,
Loud, & McGuine, 2011) examined the prevalence rates and sport-related determinants of DEAB (as
well as menstrual irregularity and low bone mineral density) among youths involved in sport practice.
However, as noted in recent reviews and meta-analyses (e.g., Baum, 2006; Coelho et al., 2010; Glazer,
2008; Tamminen, Holt, & Crocker, 2012; Thein-Nissenbaum & Carr, 2011), few of these studies were
controlled and these yielded mixed and inconsistent results. This is especially surprising since DEAB

are known to frequently emerge during adolescence, following pubertal development (Hoek, 2006;
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Hoek & van Hoeken, 2003), a period where youths are known to be particularly sensitive to the
influence of extra-familial contexts (Dosil, 2008; Thompson & Sherman, 2010), such as the sport
context for youths involved in sport practice.

For instance, in research conducted among adolescent girls, several studies revealed higher
prevalence rates of DEAB in adolescents involved in sport practice than in other adolescents (e.g.,
Anshel, 2004; Ferrand, Champely, & Filaire, 2009; Filaire, Rouveix, Bouget, & Pannafieux, 2007,
Neumarker, Bettle, Bettle, Dudeck, & Neumdrker, 1998; Rouveix, Bouget, Pannafieux, Champely, &
Filaire, 2007; Van Durme, Goossens, & Braet, 2012), whereas other studies rather reported opposite
results (e.g., Martinsen et al., 2010; Rosendahl et al., 2009) or non-significant differences (e.g.,
Abraham, 1996; Hoch et al., 2009; Monthuy-Blanc et al., 2010; Ravaldi et al., 2003; Toro et al., 2005;
Toro, Guerrero, Santis, Castro, & Puértolas, 2009). In addition, only a handful of studies (e.g., Ferrand
et al., 2009; Martinsen et al., 2010; Monthuy-Blanc et al., 2010; Ravaldi et al., 2003; Rosendahl et al.,
2009; Rouveix et al., 2007) examined the associations between adolescents’ DEAB and sport-related
determinants [i.e., type of sports (e.g., judo vs. ballet dance) or sport groups (e.g., ball game vs.
endurance sports); categories of sports (e.g., leanness vs. non-leanness); level of competition (e.g.,
non-elite vs. elite)], and these studies provided mixed, inconsistent and inconclusive results showing
that some elements of sport contexts do seem to have an influence on DEAB-levels, but that these
elements differ across studies in a non-systematic manner. These results can likely be explained by the
incomplete and highly inconsistent array of sport context characteristics considered in these studies,
making it hard to contrast their results in a systematic manner and pointing to the need for
comprehensive epidemiological studies in which broader array of sports’ context characteristics are
taken into account.

In contrast to adolescent girls, there have been even fewer studies conducted among adolescent
boys involved in sports practice (e.g., Filaire et al., 2007; Neumarker et al., 1998; Martinsen et al.,
2010; Ravaldi et al., 2003; Rouveix et al., 2007; Rosendahl et al., 2009; Van Durme et al., 2012), and
these studies also provided highly inconclusive results. For instance, some report non-significant
differences in rates of DEAB between boys involved in sport practices and other adolescents (Filaire

et al., 2007; Neumérker et al., 1998; Rosendahl et al., 2009; Rouveix et al., 2007; Van Durme et al.,
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2012). Other rather report significantly higher prevalence rates in boys not-involved in sport practice
(Martinsen et al., 2010) or significantly higher prevalence rates boys involved in sport practice
(Ravaldi et al., 2003). Moreover, only two studies examined the potential association between DEAB
and sport-related characteristics (Martinsen et al., 2010; Rosendahl et al., 2009) and showed: (a) a
lower risk of DEAB among boys involved in ball game sports, and a higher risk of DEAB among boys
involved in antigravitation sports such as climbing, where weight control is an important issue
(Rosendahl et al., 2009); (b) either higher rates of DEAB in leanness sports (Rosendahl et al., 2009) or
a lack of significant differences between leanness and non-leanness sports (Martinsen et al., 2010);
and (c) a lack of significant differences between boys not involved in sport practice and boys
competing in non-elite or elite sports (Rosendahl et al., 2009).

As previously noted, these inconsistencies in results regarding the associations between DEAB
and the sport context among adolescents boys and girls is most likely due to the high level of
methodological heterogeneity of these studies. Indeed, these studies relied on: (a) different criterions
to define DEAB (e.g., clinical rates, non-clinical rates, continuous levels) based on non-national and
sex-matched cut-off scores or percentile ranks to define DEAB levels; (b) a single (global) DEAB
score, or a multidimensional conception of DEAB based on multiple criterions, or symptoms; (c)
different self-reported instruments to measure DEAB based on diagnostic criterions, attitudes,
behavioral manifestations, or combinations; (d) a limited age range solely comprising either early (11-
14 years) or late (15-18 years) adolescents; (e) unmatched control groups; (f) a single type of sport or a
very limited range of sports, mostly emphasizing leanness or weight restrictions (e.g., ballet, cycling,
figure skating, gymnastics, swimming, judo); (g) inconsistent classifications of the types of sports
considered (leanness vs. non-leanness, etc.); and (h) adolescents competing at a non-elite, elite or
unspecified level of sport practice.

Moreover, these studies also present multiple limitations. First, most relied on a small sample
sizes of adolescents involved in regular sport practice (< 100) of dubious generalizability, making it
difficult to trust prevalence estimates of DEAB (Martinsen et al., 2010; Rosendahl et al., 2009).
Second, most of the sport-related characteristics commonly studied or associated with DEAB in adults

[sport groups (i.e., aesthetic, ball game, antigravitation, etc.), sport classifications (i.e., leanness vs.
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non-leanness), competition level (i.e., non-competitive vs. competitive)] were only partially studied,
but most often completely ignored, among adolescent involved in sport practice. Third, none of the
previous studies conducted among adolescents examined the prevalence rates of DEAB among (a)
youths practicing their sport independently (free practice alone or with friends outside the school or
the club sport context) versus in a more formal context (i.e., school, sports club; for a recent study
investigating these characteristics among adults, see Holm-Denoma, Scaringi, Gordon, van Orden, &
Joiner, 2009); and (b) youths exercising in non-competitive sports (for a previous non-epidemiological
study investigating this characteristic among adolescents, see Madison & Ruma, 2003). This is
surprising given that a large proportion of adolescent boys and girls are known to practice sport in
unstructured and non-competitive contexts (Mota & Esculcas, 2002; Santos, Gomez, & Mota, 2005).
Fourth, most of the previous studies examined prevalence rates of DEAB and their association with
sport-related characteristics among separate sample of boys or girls, and the few studies including
mixed-gender samples (e.g., Filaire et al., 2007; Martinsen et al., 2010; Netimarker et al., 1998;
Ravaldi et al., 2003; Rouveix et al., 2007; Rosendahl et al., 2009; Van Durme et al., 2012) still
conducted their analyses separately without formally verifying whether the estimated relations were
significantly moderated by gender (i.e., whether the relations significantly differed according to
gender). Similarly, possible developmental differences, illustrated by a significant moderating effect of
age, were completely ignored in the context of previous studies, possibly because most of them relied
on age-range limited samples. Since DEAB is known to often emerge during adolescence (Chamay-
Weber, Narring, & Michaud, 2005; Hoek, 2006; Hoek & van Hoeken, 2003; Smink, van Hoeken, &
Hoek, 2012), with peak prevalence rates occurring close to 15 years old (Hoek & van Hoeken, 2003;
Smink et al., 2012), this neglect of possible developmental effects is surprising.

The aim of the present study is to answer some of these limitations using a large sample of sex-
and age-matched French non-involved in sport practice and adolescents practicing sport in various
contexts. More precisely, this study aims to verify whether (a) adolescent involved in sport practice
present significantly higher rates of DEAB compared with sex- and age-matched youths not-involved
in sport practice; (b) sport practice context (unstructured vs. organized sport) may be significantly

associated with rates of DEAB among adolescents; (c) adolescents practicing sports at a competitive
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level may present higher rates of DEAB compared with adolescent practicing sports at a non-
competitive level; (d) sport classification (i.e., leanness vs. non-leanness) commonly associated with
DEAB rates among adults also present significant associations with rates of DEAB during
adolescence; and (e) whether sex and age moderate the associations between rates of DEAB and

sports’ characteristics.

Method
Procedure and Participants

The study was performed following the recommendations of the research ethics committee of
the University of Nice, the Nice Academy (local education authority) and the inspector of schools.
This study was performed during one academic school year, between September 2007 and June 2008
in schools located in the French Riviera. A total of 10 middle and 10 high schools were contacted and
65% of these schools (6 middle and 7 high schools) agreed to participate. The reason for schools
refusal was a lack of availability at the moment of the study, often due to being involved in other
studies at the moment. Participating schools then sent an information letter explaining the purpose of
the study to the parent or legal representative of the adolescents. Only the participants who agreed to
participate, and who returned signed parental informed consent forms, were included in the study.

A total of 1300 adolescents were contacted and 809 (62.2% response rate) agreed to
participate. However, 39 of these adolescents were excluded from this study because (a) they were
either younger than 11 years old or older than 18 years old (n = 26); and (b) returned questionnaires in
which measures of sport-related characteristics or DEAB were not completed, or impossible to
properly score (n = 13). The final sample thus comprise 770 adolescents, aged between 11 and 18
years (Mage = 14.61, SDage = 2.12), and including: (a) 341 boys (44.3%) and 429 girls (55.7%); (b) 527
(68.4%) participants from European origin, 199 (25.9%) from African origin, and 44 (5.7%) from
other descents; and (c) 81 (10.5%) participants classified as underweight, 603 (78.3%) as having a
normal weight, and 86 (11.2%) as overweight-obese.

The overall sample was divided in two groups of based on their status as being involved (n =

335; 43.5%; coded 1), or not (n = 435; 56.5%; coded 0), in regular sport practice. Details on the
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anthropometric, demographic, ethnicity and weight categories characteristics of these groups are
reported in Table 1. The first group includes adolescents that, in addition to mandatory physical
education classes, had been involved in an additional regular sport practice, between one to eight times
per week (M = 2.36, SD = 1.21), between 25 minutes to 12 hours per week (M = 3.33, SD = 1.94), and
for at least one-year for 69% (> three-year for 44.9%). The second group includes adolescents that
were involved in physical education classes as is mandatory in the French education system, but were
not currently practicing a sport outside of this physical education context.

The adolescents were involved in the practice of 46 different sports (see a fuller description in
the online supplementary materials). For some of the analyses, specific characteristics of these sports
and their context of practice were also considered: (a) whether the adolescents exercised in an
organized context (n = 249; dummy-coded 1) or not (all remaining students dummy-coded 0); (b)
whether the adolescents were involved in competitive sports (n = 149; dummy-coded 1) or not
(dummy-coded 0); and (c) whether the adolescents were practicing a leanness sport (n = 134; dummy-
coded 1) or not (dummy-coded 0).

Measures

Demographic and sport-related characteristics. Participants were asked to self-report: (a)
their age, sex, height, weight, and their ethnic origin (i.e., European, African and others); (b) whether
they were or not practicing a sport (the most important in time and frequency): independently (i.e.,
exercising outside the school or the club context), in their school (i.e., outside the physical education
curriculum) and/or in a club sport outside the school; and (c) whether they were or not competing in
this(these) sport(s) and at which level (i.e., non-elite and/or elite).

Weight categories. They were determined on the basis of the self-reported" height and weight
that were then converted to body mass indexes (BMI) = weight/height*height (Cole, 1979). The BMI
scores were then used to classified the participants as underweight, normal weight or overweight-
obese, based on the international cut-off points adjusted for sex and age provided by Cole and
Colleagues (Cole, Bellizzi, Flegal, &Dietz, 2000; Cole, Flegal, Nicholls, & Jackson, 2007).

Disturbed Eating Attitudes and Behaviors. To ensure comparability with other studies

conducted among adolescents samples (e.g., Coelho et al., 2010; Monthuy-Blanc et al., 2010; Thein-
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Nissenbaum & Carr, 2011), DEAB will be measured with the short version of the Eating Attitudes
Test (EAT-26; Garner et al., 1982). The adapted French version of the EAT-26 used in the present
study includes 18 items (EAT-18) assessing six dimensions of DEAB: (1) Fear of Getting Fat (FGF;
e.g., | am preoccupied with a desire to be thinner, etc.), (2) Social Pressure to Gain Weight (SPGW;
e.g., | feel that others would prefer if | ate more), (3) Vomiting-Purging Behavior (VPB; e.g., | vomit
after | have eaten), (4) Eating-Related Control (ERC; e.g., | aware of the calorie content of foods |
eat), (5) Food Preoccupation (FP; e.g., | feel that food controls my life), and (6) Eating-Related Guilt
(ERG; e.g., | feel extremely guilty after eating). The items are rated on a six-point Likert-type scale
ranging from always (6) to never (1). This French adapted version was validated by Maiano, Morin,
Lanfranchi and Therme (2012) among a large sample (n = 2178) of community adolescents in a series
of four studies, which confirmed the adequacy of the psychometric properties (e.g., a = .69 to .84
across scales and studies, factor validity, measurement invariance across sample, sex, age, ethnicity
and weight categories, and convergent validity with measures of global self-esteem, physical
appearance, social physique anxiety and fear of negative appearance evaluation) of this instrument
relying on exploratory structural equation modeling (ESEM) and confirmatory factor analyses (CFA).
In the present study, the Cronbach alpha coefficients of these scales were all into the acceptable range
(FGF: .83, SPGW: .77; ERC: .70; VPB: .69; FP: .68, ERG: .75).

Defining clinical levels of DEAB. The criterions for classifying participants as presenting a
clinical level of DEAB were as follows: (a) having a BMI < at 17 kg/m? (i.e., thinness grade 2)
according to the international cut-off points adjusted for sex and age provided by Cole et al. (2007);
(b) presenting a score > 19 and 16 on the FGF scale for girls and boys, respectively; (c) presenting a
score > 9 and 8 on the SPGW scale for girls and boys, respectively; (d) presenting a score > 3 on the
VPB scale for girls and boys, respectively; (e) presenting a score > 16 and 15 on the ERC scale for
girls and boys, respectively; (f) presenting a score > 6 on the FP scale for girls and boys; and (g)
presenting a score > 6 and 5 on the ERG scale for girls and boys, respectively. These criterions were
chosen based on the 85™ percentile? scores for boys and girls provided by Maiano et al. (2012), and on
criterions commonly found in the literature (see Coelho et al., 2010; Thein-Nissenbaum & Carr, 2011).

Statistical Analysis
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The following characteristics were compared according the sport-practice status of the
participants (i.e., involved or not-involved) and their sex: demographic/anthropometric characteristics
(i.e., age, height, weight, and BMI), ethnicity (i.e., European, African and others), and weight
categories (i.e., underweight, normal weight and overweight-obese). To test for the significance of
group-differences, we relied on Kolmogorov-Smirnov Z tests (demographic/anthropometric
characteristics) and a ? tests ethnicity and weight categories).

Stepwise multivariate logistic regression analyses were used to test the association between
rates of clinical levels of DEAB symptoms and sex, age, the sport-practice status of the participants
(i.e., involved or not-involved), sport-related characteristics (i.e., organized sport practice context,
leanness sports classification, and competition status), and interactions of age and sex with the other
predictors (i.e., status of the participants and sport-related characteristics). These analyses were
performed in four steps in the prediction of DEAB symptoms: (a) the demographic variables (age and
sex) were entered first; (b) the sport-practice status of the participants (i.e., involved or not-involved)
was entered in second; (c) the sport-related characteristics were entered in third; and (d) the
moderating effects of sex and age in the association between the status of the participants or the sport-
related characteristics and DEAB symptoms were entered last. The associations derived from the
analyses were expressed as adjusted odds ratios (OR), with 95% confidence intervals (95% CI). In
these analyses the age of the participants was centered at the mean in order to reduce potential
problems due to non-essential multicollinearity when testing the interaction effects. The statistical
level of significance was fixed at p < .05.

Results
Participants Characteristics
The characteristics of the participants according to their sport-practice status (i.e., involved or
not-involved) and sex are described in Table 1. Results from the Kolmogorov-Smirnov Z tests did not
show significant differences between adolescents involved or not in sport practice in regards to the
demographic/anthropometric, ethnicity, and weight categories variables (see Table 1). Conversely,
adolescents involved or not in sport practice differed from one another, showing that the likelihood of

being in the normal weight category was significantly higher in those not involved in sport practice
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than for those involved in regular sport practice. The results also show significant sex differences in
weight, height, ethnicity and weight categories, so that: (a) boys have a on average significantly higher
weight and height than girls; (b) boys were significantly more often classified as having parents from
European origin [x?(1) = 3.88, p = .04], whereas girls were significantly more often classified as
having parents from other origin [}?(1) = 8.79, p = .003];and (c) girls were significantly more often
classified as being underweight [2(1) = 5.45, p =.02], and boys were significantly more often
classified as being overweight-obese [y?(1) = 8.85, p = .003]. Finally, there was no significant
difference between boys and girls in age and BMI (see Table 1).
Association between Disordered Eating, Demographic and Sport-Related Characteristics

The adjusted ORs for risk of DEAB according to the demographic characteristics of the
participants, their sport-practice status and sport-related characteristics are provided in Table 2. First,
the results revealed significant associations between sex and Fear of Getting Fat (p < .05) and Eating-
Related Guilt (p < .05), showing that boys were 1.5 and 1.6 times less likely to present clinically
significant levels of Fear of Getting Fat (in steps 1-3) and Eating-Related Guilt (in steps 1-3) when
compare to girls. However, no significant association was found between sex and the other DEAB
symptoms (p > .05). Interestingly, these results were not affected by the addition of other predictors
(steps 1-3), but faded out when the interactions were included in the model, mostly due to the slight
decrease in power associated with an increased number of predictors given that the ORs remained
quite similar. Similarly, age presented a significant association with Social Pressure to Gain Weight
(steps 1-4), Vomiting-Purging Behavior (steps 1-3) and Eating-Related Control (steps 1-4), showing
that an increase of one-year in age was associated with a reduction of 1.1-1.2 times in the risk of
presenting clinically significant levels of Social Pressure to Gain Weight, Vomiting-Purging Behavior
and Eating-Related Control. Nevertheless, no significant association was found between age and the
other DEAB symptoms (p > .05).

Second, adolescents status as being involved in sport on a regular basis presented no
significant associations with the various DEAB symptoms considered (p > .05). For instance, the
proportions of adolescents presenting clinically significant levels on the symptoms ranged from 2.1%

(Underweight) to 23.3% (Eating-Related Control) for those involved in sport practice and from 3.7%
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(Underweight) to 23.2% (Social Pressure to Gain Weight) for the others (these category-specific
prevalence rates are reported in the online appendix). This result thus shows that sport practice per se
does not seem related to DEAB. Similarly, when the specific characteristics of the sport context are
taken into in the analyses, the results show no significant relations, and three marginally significant
ones (p < .10), suggesting that being involved in a leanness sport almost doubled (ORs = 1.81 and 1.74
respectively) the odds of presenting clinically significant levels of Fear of Getting Fat and Eating-
Related Guilt, but that being involved in a competitive sport practice decreased by 1.7 times the risk of
presenting clinically significant levels of Eating-Related Control. When the interaction effects are
added to the regression, most of these effects becomes non-significant (attesting to significant
interactions effects), but of a similar magnitude. However, when the interactions were taken into
account in the models for greater precision, the results also revealed that, (a) adolescents involved in
sport practice presented marginally significant (p < .10), but notably increased odds (i.e., over two-
times more likely) of presenting clinically significant levels of Social Pressure to Gain Weight (OR =
2.37) and Eating-Related Control (OR = 2.12); (b) adolescents involved in competitive sports were
approximately 2.5 times more likely to present clinically significant levels of Fear of Getting Fat (OR
=2.21; p <.10) and Vomiting-Purging Behavior (OR = 2.56, p < .05); (b) adolescents involved in
leanness sports still had a marginally significant higher odds (OR = 1.68; p < .10) of presenting
clinically significant levels of Eating-Related Guilt.

Moderating Effects of Sex and Age

The adjusted ORs for risk of DEAB according to the interaction between demographic and
sport-related characteristics are provided in the bottom of Table 2.

Sex. A significant interaction effect was observed between sex and the status of the
participants in the prediction of Food Preoccupation (p < .05). The decomposition of this interaction
revealed that boys involved in sport practice were 3.8 times less likely to present clinically significant
levels of Food Preoccupation (OR = .26; 95% ClI: .07-.91; p <.05) compared with boys not-involved
in sport practice. However, no effect of status was observed among girls (OR = 1.81; 95% ClI: .77-
4.23; p = .17), with girls involved or not in sport practice presenting similar levels of Food

Preoccupation. Additional analyses revealed that boys involved in sport practice were 5.9 times less
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likely to present clinically significant levels of Food Preoccupation (OR = .17; 95% ClI: .04-.72; p <
.05) compared with girls involved in sport practice. Nevertheless, no significant differences were
observed between boys and girls not-involved in sport practice (OR = 1.18; 95% CI: .75-1.86; p =
A7), thus suggesting that the main difference was related to an association between sport involvement
and a decreased risk of presenting a clinical level of Food Preoccupation among boys.

The results also showed additional marginally significant interactions effects (p <.10). First, a
marginally significant association was found between sex and leanness sports in the prediction of Fear
of Getting Fat. The decomposition of this interaction revealed that boys involved in leanness sports
were 4 times more likely to present clinically significant levels of Fear of Getting Fat (OR = 4.04; 95%
Cl: 1.37-11.86; p < .05) compared with boys not involved in leanness sports. However, no effects of
being involved in leanness sports was observed among girls (OR = 1.27; 95% ClI: .57-2.82; p = .57).
Finally, no significant differences were observed between boys and girls not involved (OR = .79; 95%
Cl: .46-1.36; p = .40) or involved (OR = 2.52; 95% CI: .59-10.75; p = .21) in leanness sports. This
suggests that the main difference was related to an association between involvement in leanness sports
and higher risk of presenting a clinical level of Fear of Getting Fat among boys.

Second, results showed a marginally significant association between sex and the status of the
participants in the prediction of Social Pressure to Gain Weight, Eating-Related Guilt, and Eating-
Related Control. The decomposition of these interactions showed that (a) girls involved in sport
practice were more than twice more likely to present clinically significant levels of Eating-Related
Control (OR = 2.12; 95% CI: .89-5.07; p <.10) and Social Pressure to Gain Weight (OR = 2.37; 95%
Cl: .99-5.69; p = .05) compared with girls not-involved in sport practice; and (b) boys involved in
sport practice were 3.4 times less likely to present clinically significant levels of Eating-Related Guilt
(OR =.29; 95% ClI: .08-1.05; p = .06) compared with boys not-involved in sport practice. However, no

effect of sport-practice status was observed among (a) boys in predicting Eating-Related Control (OR

.61; 95% CI: .23-1.63; p = .32) and Social Pressure to Gain Weight (OR = .82; 95% CI: .34-1.96; p

.66), and (b) girls in predicting Eating-Related Guilt (OR = 1.13; 95% CI: .46-2.77; p = .79).
Additional analyses revealed that boys involved in sport practice were 3.2 and 4 times less likely to

present clinically significant levels of Eating-Related Control (OR = .31; 95% CI: .09-1.05; p =.06)
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and Eating-Related Guilt (OR = .25; 95% ClI: .06-1.12; p = .07) compared with girls involved in sport
practice. Finally, no significant differences were observed between (a) boy and girl involved in sport
practice in predicting Social Pressure to Gain Weight (OR = .48; 95% ClI: .15-1.51; p = .21), and (b)
boy and girl not-involved in sport practice in predicting Eating-Related Control (OR = 1.09; 95% CI:
.67-1.75; p = .74), Eating-Related Guilt (OR = .97; 95% ClI: .60-1.57; p = .91), and Social Pressure to
Gain Weight (OR = 1.38; 95% ClI: .88-2.18; p = .16). These results show that sport involvement is
associated with higher risk of presenting clinical levels of Eating-Related Control and Social Pressure
to Gain Weight for girls, but lower risk of presenting clinical levels of Eating-Related Guilt for boys.

Third, a marginally significant association was found between sex and competition status in
the prediction of Vomiting-Purging Behavior, and the decomposition of this interaction revealed that
girls involved in competitive sports were 2.6 times more likely to present clinically significant levels
of Vomiting-Purging Behavior (OR = 2.56; 95% CI: 1.01-6.47; p = .048) compared with girls not
involved in competitive sports. However, no significant effect of competition status was observed
among boys (OR = .67; 95% Cl: .23-1.99; p = .47). Additional analyses revealed that boys involved in
competitive sports on were 4.0 times less likely to present a clinically significant levels of Vomiting-
Purging Behavior (OR = .25; 95% CI: .06-1.08; p = .06) compare with girls involved in competitive
sports. Nevertheless, no significant differences were observed between boys and girls not involved in
competitive sports (OR = .95; 95% CI: .59-1.53; p = .83). These results show that involvement in
competitive sports has apparently particularly deleterious effects amongst girl involved in sport
practice, in terms of increasing the risk of indulging in Vomiting-Purging Behaviors.

Age. The results revealed a significant interaction between age and the sport-practice status of
the participants in the prediction of Vomiting-Purging Behavior (p <.05). Decomposing this
interaction showed that for each increase of one year in age, youths involved in sport practice were 1.6
times less likely to present clinically significant levels of Vomiting-Purging Behavior (OR = .63; 95%
Cl: .45-.86; p < .05), an effect that was only marginally significant and substantially reduced among
youths not-involved in sport practice (OR = .91; 95% CI: .82-1.02; p=.10). Thus, the older the youths
involved in sport practice are, the lower the risk that they would indulge in Vomiting-Purging

Behaviors.
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The interaction between age and involvement in leanness sports also significantly predicted
Social Pressure to Gain Weight. More precisely, the decomposition of this interaction showed that for
each increase of one year in age, youths not involved in leanness sports were 1.15 times less likely
(representing a decrease of 1.75 times over of 5 years period) to present clinically significant levels of
Social Pressure to Gain Weight (OR = .87; 95% CI: .79-.97; p < .05), a relation that fell short of
significance in adolescents exercising in leanness sports (OR = 1.16; 95% ClI: .88-1.53; p = .28). Thus,
involvement in non-leanness sports, over time, is associated with a slight decrease in the risk of
presenting clinically levels of Social Pressure to Gain Weight. Inversely, involvement in leanness
sports apparently negates this developmental decrease in the risk of presenting clinical levels of Social
Pressure to Gain Weight.

One additional interaction was marginally significant and showed an association between age
and competition status in the prediction of Fear of Getting Fat. Decomposing this interaction showed
that for each increase of one year in age, adolescents not involved in competitive sports where 1.12
times less likely (thus a decrease of thus a decrease of 1.6 times over a five year period) to present
clinically significant levels of Fear of Getting Fat (OR = .89; 95% CI: .79-1.01; p = .07), an effect that
was non-significant for adolescents involved in competitive sports (OR = 1.27; 95% CI: .84-1.92; p =
.25). Thus, involvement in non-competitive sports, over time, is associated with a slight decrease in
the risk of presenting clinically levels of Fear of Getting Fat, while this developmental decrease is
negated for youths involved in competitive sports.

Discussion

The present study sought to examine the prevalence and the sport-related predictors of DEAB,
and the potential moderating effects of gender and age on these relations using a sample of French
adolescent involved or not in regular sport practice. The results from the main, non-moderated logistic
regression analyses showed that overall, adolescents involved in sport practice were not at greater risk
of DEAB symptoms than adolescents not involved in sport practice. Similarly, none of the sport-
related characteristics considered was found to have a main, non-moderated effect on the risk of
presenting clinically significant levels of DEAB. This lack of significant differences is consistent with

previous studies (e.g., Hoch et al., 2009; Monthuy-Blanc et al., 2010; Ravaldi et al., 2003; Rosendahl
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et al., 2009) and may be explained by the fact that these studies (as the present one) essentially relied
on a population that excludes athletes competing at an elite level, who do not need to rely on extreme
weight-control strategies in order to reach extreme levels of performance (see Monthuy-Blanc et al.,
2010). Indeed, most of the preceding studies in which effects of sport involvement and characteristics
on DEAB were observed relied on samples of elite athletes (e.g., Ferrand et al., 2009; Filaire et al.,
2007; Martinsen et al., 2010; Rouveix et al., 2007).

However, the overall pattern of results drastically change when interactions effects involving
sex and age are considered and suggest that sport practice and characteristics of the sport context do
indeed have an effect on DEAB, but that this effect is modified by the sex and age of the adolescents
to such an extent that gender and age difference may explain at least part of the discrepant results
observed in previous studies (e.g., Anshel, 2004; Ferrand et al., 2009; Filaire et al., 2007; Hoch et al.,
2009; Martinsen et al., 2010; Netimarker et al., 1998; Ravaldi et al., 2003; Rosendahl et al., 2009;
Rouveix et al., 2007). Indeed, these results show an association between sport involvement and higher
risk of presenting a clinical level of Eating-Related Control and Social Pressure to Gain Weight among
girls. These results, especially regarding the effects that are specific to girls, are generally consistent
with those reported by previous studies (e.g., Anshel, 2004; Ferrand et al., 2009; Filaire et al., 2007,
Neumérker et al., 1998; Rouveix et al., 2007; Van Durme et al., 2012). Due to gender-differentiated
mainstream beauty standards and the fact that body weight/shape affect athletic performance levels,
girls involved in sport practice may thus be acutely sensitive to body weight/shape dissatisfaction or
negative feedback about their body weight/shape, and therefore be more likely to use food control
strategies as an effective means to control their body weight/shape (Bonci et al., 2008; Martinsen et
al., 2010). Simultaneously, prolonged use of extreme food control strategies may lead to paradoxically
opposite pressure from educators, family members, and peers to eat more in order to gain some weight
or to develop bigger muscular volume. Since these associations are limited to highly specific facets of
DEAB and do not involve the more severe manifestations of DEAB (e.g., Fear of Getting Fat, Eating-
Related Guilt, Vomiting-Purging Behavior, etc.), these results are not currently alarming, but suggest
that girls involved in sport practice may deserve a more specific type of monitoring than boys for

whom the reverse association was found. In particular, girls involved in competitive sports were found
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to present an increased risk of indulging in Vomiting-Purging Behaviors, as if competition reinforced
the previously noted tendencies observed in girl involved in sport practice to a level sufficient to push
them to more extreme weight control strategies.

Conversely, boy involved in sport practice rather seem to be somehow protected against the
development of clinical levels of Food Preoccupation and Eating-Related Guilt. Perhaps due to the
mainstream beauty standards among boys who do not value thinness as much as muscularity, which is
still an efficient way of performing sports, boys involved in sport practice appear to be less
preoccupied by food intake and guilty when they eat, potentially because involvement in sports itself
is their way of efficiently managing their weight/shape (Thein-Nissenbaum & Carr, 2011). In other
words, they feel free to eat as much as they want, because they can maintain their body weight/fat at
an acceptable level simply by increasing their caloric expenditure through increased period of
exercising — simultaneously increasing their athletic performance (Thein-Nissenbaum & Carr, 2011).
This coping method does not seem to be problematic in itself, until as long as adolescents involved in
sport practice do not start to simultaneously increasing caloric expenditure while also restricting
caloric intake, leading to potentially problematically low energy availability and deleterious health
(e.g., growth, maturation, injuries, etc.) and sport-related consequences (Loucks, Kiens, & Wright,
2011; Sundgot-Borgen & Garthe, 2011; Thein-Nissenbaum & Carr, 2011). Such a pattern seems more
likely to emerge in leanness sports, where thinness and weight-control becomes an issue even for
boys. Indeed, the results also show that involvement in leanness sports was associated with a higher
risk of presenting clinical levels of Fear of Getting Fat among boys.

Overall, the results also show that, potentially due to maturational effects, age generally tended
to be associated with a lower risk of presenting clinically significant levels of DEAB, particularly in
models including the interaction terms. Particularly interesting is the fact that older adolescents
involved in sport practice are far less likely than younger ones to rely on the extreme weight control
strategy of Vomiting-Purging Behaviors, a tendency that was previously reported in other studies (e.g.,
Chamay-Weber et al., 2005; Hoek, 2006; Hoek & van Hoeken, 2003; Smink et al., 2012).

However, it is noteworthy that this otherwise positive developmental trend is moderated by

specific characteristics of the sport context. For instance, the results show that involvement in leanness
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sports apparently negates this developmental decrease in the risk of presenting clinical levels of Social
Pressure to Gain Weight, potentially because the social network gets used to the specific requirements
of the leanness sport context. Similarly, involvement in competitive sports also negates this positive
decrease in the risk of presenting clinically levels of Fear of Getting Fat. This interesting effect may be
related to the end of pubertal development and maturational growth, when it becomes harder to burn
caloric intake on the sole basis of sport practice (for a review see Manini, 2010) while having reached
a competitive level of sport practice where it becomes even more important to exert some level of
control over one’s body weight/shape.

Conversely, involvement in a sport practiced in an organized or non-organized sport context
apparently had no effect on DEAB symptoms, either alone, or in interaction with gender or age. This
observation contrasts with the results from one recent study conducted on a sample of female adults
(Holm-Denoma et al., 2009). It is probable that the presence of early signs of DEAB may exert an
impact on adolescents selection of their sport context based on body-related or self-presentational
motives (i.e., monitoring or enhancing their body weight/shape). However, this effect apparently
occurs in a non-systematic manner. Indeed, recent studies based on adult samples (Focht &
Hausenblas, 2006; Hausenblas, Brewer, & Van Raalte, 2004) showed that adults with self-
presentational body weight/shape concerns may choose to exercise in either private (non-organised) or
public (organised) exercise environments, but based on the interaction between these specific contexts
and their specific profiles of body shape/weight concerns. Consequently, if they feel that their body
weight/shape may be negatively assessed by others (thus inducing social physique anxiety) they may
prefer to avoid organized sport contexts and prefer to exercise independently (Focht & Hausenblas,
2006). Conversely, if they have no tendency to experience social physique anxiety but rather like to
have external support and felt pressure to get thinner, they may prefer to exercise in an organized
context. Clearly, these body-related concerns or self-presentational motives are strongly related to
DEAB (Martin-Ginis & Leary, 2004), making it possible to think that the relationships between the
organization of the sport context and DEAB may be moderated by levels of social physique anxiety.
Clearly, this hypothesis should be verified in future studies.

Overall, it must still be noted that when all predictors were entered in the equation, the total
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amount of explained variance was low, yet still satisfactory given the gravity and severe consequences
associated with clinical levels of DEAB. This observation is however in line with current knowledge
on DEAB (e.g., Bonci et al., 2008; Dosil, 2008; Petrie & Greenleaf, 2007; Thompson & Sherman,
2010) which are known to emerge from complex biopsychosocial mechanisms involving biological
(e.g., hormonal abnormalities, pubertal status, pubertal timing, BMI, etc.), psychological (e.g.,
physical self-perceptions, social physique anxiety, perfectionism, etc.), and socio-contextual factors
(e.g., sport-specific pressures regarding weight, body-shape, and performance, etc.), among which the
sport context is just one element. Still, involvement in systematic sport practice may become a major
component of one’s life and a context where monitoring body/weight shape is part of routine training
sessions, providing highly valuable occasion to detect, prevent, and act to modify emerging DEAB
tendencies. However, future studies would also do well to investigate the potential effects these
additional biopsychosocial factors in the development of DEAB, particularly within the sport context.
Four limitations must be taken into account when interpreting these findings. First, in this
study less than half of the adolescents exercised in a competitive context and only 7% of them did so
at an elite level. Consequently, it is currently unknown whether the risk of DEAB significantly
increase or not with competition level (i.e., no-competition, non-elite level and elite level). This study
should thus be replicated relying on a larger sample of adolescents competing at non-elite and elite
levels. Second, this study has assessed DEAB by way of self-report questionnaires that may have
produced higher than optimal rates of false-positive and false-negative diagnoses due in part to social
desirability and attention biases (Jacobi et al., 2004). This limitation may be avoided through the
reliance on multiple methods of assessment, such as clinical interview and clinical physical evaluation,
and multiple informants. Third, this study mainly relied on attitudes and self-reported behaviors
associated with ED, thus neglecting some pathogenic weight control methods (e.g., diuretics,
laxatives, diet pills) or symptoms related to the female athletes triad (Thein-Nissenbaum & Carr, 2011;
i.e., energy availability, menstrual function, and bone mineral density) which may both be quite
prevalent in the specific profile characterizing athletes suffering from ED. Consequently, the potential
associations between these symptoms and sport-related characteristics should be clearly examined in

future studies. Fourth, this study relied on a cross-sectional design, precluding investigation of the
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directionality of the associations between DEAB symptoms and the sport-related characteristics.
Consequently, it is currently impossible to differentiate whether (a) DEAB adolescents tend to
exercising in sport contexts presenting specific characteristics, (b) sport-related characteristics
significantly predict the development of DEAB symptoms in otherwise healthy adolescent involved in
sport practice; or (c) both, that is DEAB adolescents tend to select specific sports contexts which in
turn exacerbate their symptoms. Only longitudinal study will allow these clarifications.

Perspectives
Current studies on the prevalence and sport-related predictors of DEAB symptoms among adolescent
involved in sport practice are limited and generally provide mixed and inconclusive results. These
inconsistencies can be attributed to methodological heterogeneity, limitations, and to the fact that these
studies have not examined all of the potentially relevant characteristics of the sport context. The
present study addressed this limitation and resulted in four main observations. First, adolescents
involved in sport practice did not seem to present a greater risk of DEAB than those not-involved in
regular sport practice in general, but did present significant relations to DEAD when gender and age
differentiated results were considered. Second, sport participation apparently served to protect boys
against the development of clinically significant levels of DEAB, whereas it seemed to increase the
risk of developing clinically significant levels of DEAB among girls. Third, the risk of presenting
clinically significant levels DEAB seems to decrease with age in adolescents involved in sport practice
as well as for not involved in regular sport practice. However, this beneficent developmental trend
seemed to be negated for adolescents involved in leanness, and competitive sports. Fourth, the practice
of competitive sports seemed to increase the risk of using problematic VVomiting-Purging weight-
control strategies among girls. However, involvement in leanness sports was also associated with a
higher risk of presenting clinical levels of Fear of Getting Fat among boys. This study this suggest the
importance of implementing monitoring, preventive and early intervention mechanisms within the
sport context, particularly for adolescent girls.

Endnotes

! Studies examining differences between self-reported and objective measures of anthropometric

characteristics (i.e., height and weight) have indicated that self-report measures may be biased to
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some extent in adolescents (e.g., Brettschneider et al., 2011; Davis & Gergen, 1994; De Vriendt,

Huybrechts, Ottevaere, Van Trimpont, & De Henauw, 2009; Fonseca et al., 2010; Goodman, Hinden,

& Khandelwal, 2000). This bias may lead to a slight underestimation of prevalence rates of

overweight and obesity, and an overestimation of prevalence rates for underweight. Nevertheless,

these studies showed that this bias in prevalence rates was either trivial or non-significant (e.g.,

Brettschneider et al., 2011; Davis & Gergen, 1994; De Vriendt et al., 2009; Fonseca et al., 2010;

Goodman et al, 2000). Consequently, the general conclusions from these studies are that self-reported

BMI may be confidently used for BMI estimates, especially in the context of large scale

epidemiological studies.

2The score of the vomiting-purging behavior scale for the boys was based on the 90™ percentile given

that the same score (i.e., 2) was obtained by participants from the 5" to the 85™ percentile.
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Table 1.
Descriptive Statistics for Demographic, Anthropometric, Ethnicity and Weight Categories According to Sport Involvement and Sex
Total Boys Girls
. Involved Not- Involved Involved Not- Involved Involved Not- Involved
Variables Status Sex
(n = 335) (n = 435) (n = 168) (n=173) (n=167) (n=262)

Demographic/anthropometric M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) z p z p
Age [years] 1450 (2.07)  14.69 (2.16)  14.37(1.98)  14.49 (2.10) 14.63 (2.15)  14.82 (2.19) -1.23 22 -2.06 .04
Weight [kg] 55.88 (14.58) 53.93(11.34) 58.35(17.61)  56.16 (13.20) 53.40 (10.15)  52.45 (9.68) -1.87 .06 -419 <.001
Height [Meters] 1.65 (.11) 1.65 (.11) 1.69 (.13) 1.68 (.13) 1.62 (0.8) 1.63 (.08) -0.81 .42  -8.32 <001
BMI [kg/m?] 20.17 (3.37) 19.75(3.03)  20.17(3.73)  19.74 (2.87) 20.18 (2.98)  19.76 (3.13) -1.75 .08 -0.17 .87

Ethnicity % (n) % (n) % (n) % (n) % (n) % (n) A2 p AQ P
European 70.7 (237) 66.7 (290) 70.2 (118) 74.0 (128) 71.3 (119) 61.8 (162)

African 23.3(78) 27.8 (121) 28 (47) 22.0 (38) 18.6 (31) 31.7 (83) 2033 36 971  .008
Others 6.0 (20) 5.5 (24) 1.8 (3) 4.0 (7) 10.2 (17) 6.5 (17)

Weight categories % (n) % (n) % (n) % (n) % (n) % (n) 2 p x3(2) p
Underweight 8.1 (27) 12.4 (54) 7.7 (13) 7.5 (13) 8.4 (14) 15.6 (41)

Normal weight 78.8 (264) 77.9 (339) 73.8 (124) 80.9 (140) 83.8 (140) 76 (199) 548 .07  12.80 .002
Overweight-obese 13.1 (44) 9.7 (42) 18.5 (31) 11.6 (20) 7.8 (13) 8.4 (22)

Note. BMI = body-mass index;

SD = standard deviation.
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FGF SPGW VPB ERC FP ERG Underweight

Step Variables OR (95%CI) R? OR(95%CI) R2 OR(95%CI) R OR(95%CI) Rz OR(95%CI) R2 OR(95%Cl) R? OR (95%Cl) R?

1 Sex 62 (.41-.92)* .01 1.21(.86-1.70) .02 .75(.52-1.07) .02 .92(.65-1.30) .02 .82(.58-1.20) .01 .65 (.45-.93)* .01 .79(.34-1.84) .01
Age .96 (.88-1.06) 89 (.82-.97)* .87 (.80-.95)* 88(81-.95*  1.01(93-1.10)  1.01(.93-1.10) .93 (.76-1.13)

2 Sex 61 (.41-.92)* .01 1.22(.87-1.72) .02 .75(52-1.08) .02 .90 (.63-1.28) .02 .83(59-1.18) .01 .65(45-94)* .01 .83(.35-1.95) .01
Age .96 (.88-1.06) 89 (.82-.97)* .87 (.80-.95)* 88 (.81-96)*  1.01(93-1.09)  1.01(.93-1.10) 92 (.76-1.12)
Sport Involvement 1.10 (.74-1.64) .93 (.66-1.31) 1.00 (.70-1.43) 1.19 (.84-1.68) .87 (.61-1.24) .92 (.64-1.33) 56 (.23-1.39)

3 Sex .63 (.41-.95)% .02 1.17 (.83-1.65) .03 .75(.52-1.09) .03 .92(.65-1.32) .03 .87 (.61-1.24) .01 .68 (.46-.99)* .02 .78(.33-1.85) .03
Age .96 (.88-1.06) .89 (.82-.97)* .87 (.80-.95)** 88(81-.96)*  1.00(93-1.09) 1.0 (.92-1.09) .93 (.76-1.13)
Sport Involvement 74 (.35-1.57) 1.28 (.70-2.32) 1.17 (.62-2.18) 1.22 (.65-2.26) .90 (.48-1.67) .68 (.34-1.35) .36 (.04-3.14)
Organized .91 (.40-2.05) .72 (.35-1.46) 65 (.32-1.35) 1.37 (.70-2.69) .90 (.45-1.81) .90 (.42-1. 92) .83 (.05-13.49)
Leanness 1.81(.97-337)"  .68(:39-1.21) 1.15 (.65-2.03) .91 (.32-1.56) 1.31(.74-230)  1.74(97-3.14)" 77 (.14-4.26)
Competition 157 (76-3.25)  1.18 (.62-2.25) 1.24 (.63-2.43) 60 (.32-1.10)" 84 (.43-1.62) 1.36(.68-2.70)  3.32 (.36-30.36)

4 Sex .79 (.46-1.36) .07 1.38(.88-2.18) .05 .95 (.59-1.53) .05 1.09 (.67-1.75) .04 1.18 (.75-1.86) .04 .97 (.60-1.57) .04 .68 (.23-1.99) .06
Age 89 (.79-1.01)" 87 (.79-.97)* 91 (.82-1.02) .89 (.79-.99)* .98 (.88-1.08) .98 (.88-1.10) .99 (.79-1.25)
Sport Involvement 84(.30-237)  2.37(99-5.69))  1.16(45-3.02)  2.12(88-5.07)  181(77-424)  1.13(46-2.77) .72 (.06-9.35)
Organized 1.14 (.40-3.25) 59 (.24-1.49) 50 (.19-1.35) .85 (.35-2.03) 61 (.26-1.41) .62 (.25-1.56) 72 (.04-12.76)
Leanness 1.27 (57-2.82) 58 (.26-1.27) 1.35 (.61-2.99) 70(.33-148)  1.36(.63-2.90)  1.68(.79-3.58)" 43 (.02-7.71)
Competition 2.21(90-545)"  .63(24-163) 256 (L01-6.47)* .64 (.26-157) 51 (.20-1.30) 1.77 (.73-4.31) 57 (.03-12.75)

Sex X Sport Involvement .78 (.17-3.56) 35 (.10-1.19)" 65 (.17-2.41) 29 (.08-1.06)" .14 (.03-.65)* 26 (.05-1.24)" .00 (.000-.000)
Sex X Organized 44 (.08-2.57) 1.38 (.31-6.25) 2.14 (47-9.77)  3.28(79-13.59)  3.47(.60-19.94)  3.05(51-18.19)  1.26 (.000-.000)
Sex X Leanness 3.19(83-12.23)7  .71(.20-2.47) 91 (.27-3.10) 1.63 (.52-5.08) 49 (.13-1.88) 73(19-2.76)  4.09 (.08-206.24)
Sex X Competition 54(11-277)  2.77(69-11.06) .26 (.07-1.05)' 67(19-2.33)  2.84(66-12.21) .55 (.13-2.40) .000 (.000-.000)
Age X Sport Involvement ~ 1.00 (.69-1.44)  1.33(.99-1.79)" 69 (.49-.96)* 97 (.71-1.31) .94 (.69-1.30) .97 (.69-1.37) .85 (.31-2.34)
Age X Organized 1.15 (.79-1.67) 89 (.63-1.24) 1.22 (.85-1.74) 1.02(74-1.39)  1.21(87-1.68)  1.24 (.87-1.77) .93 (.29-3.01)
Age X Leanness .97 (.70-1.35) 75 (.56-.99)* 1.18 (.86-1.60) 1.15(87-1.51)  1.04(.78-1.40) .98 (.72-1.33) 1.42 (.55-3.64)
Age X Competition 142 (96-2.11)" .87 (.63-1.21) 1.16 (.81-1.66) .87 (.63-1.20) .90 (.64-1.27) .87 (.60-1.25) 81 (.28-2.28)

Note. ERC = Eating-Related Control; ERG = Eating-Related Guilt; FGF = Fear of Getting Fat; FP = Food Preoccupation; OR = odds ratio; SP = Social

Pressure to Gain Weight; VPB = Vomiting-Purging Behavior; 95%CI = odds ratio 95% confidence interval. * p <.05. " p < .10.
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Leanness

Non-Leanness

Dancing (n = 37)
HipHop (n = 6)
Figure skating (n = 1)
Gymnastics (n = 3)

Combat: Boxing (n = 3), Kickboxing (n = 2),
French savate (n = 1), Wrestling (n = 2)
Martial Arts: Aikido (n = 1), Judo (n = 9), Karate
(n =5), Kung Fu (n = 1), Taekwondo (n = 3)
Fitness (n = 7)

Rowing (n =1)

Swimming (n = 17)

Cycling (n =8)

Jogging (n = 14)
Mountain-biking (n = 2)

Rock climbing (n = 9)

Twirling (n = 1)

Olympic walk (n = 1)

Alpine skiing (n = 1)
Badminton (n = 5)
Tennis (n = 26)
Water polo (n = 1)
American football (n = 1)
Rugby (n =5)
Basketball (n = 24),
Soccer (n = 76)
Handball (n = 14)
\olleyball (n = 11)
Shooting (n = 1)
Archery (n = 2)
Pétanque (Bowls) (n = 1)
Fishing (n = 1)
Golf (n=1)
Rollerblading (n = 1)
Horse riding (n = 9)
Pelota (n = 1)
Power lifting (n = 6)
Sailing (n = 2)
Scuba diving (n = 1)
Skateboard (n=1)
Table tennis (n = 9)
Tai-Chi-Chuan (n = 1)
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Fear of Getting Fat

Social Pressure to
Gain Weight

Vomiting-Purging
Behavior

Eating-Related

Control Food Preoccupation

Eating-Related Guilt

Underweight

Non at-risk At-risk Non at-risk  At-risk

Non at-risk  At-risk

Non at-risk At-risk Non at-risk  At-risk

Non at-risk At-risk

Non at-risk At-risk

Variables n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Sex

Girls 350 (81.6) 79 (18.4) 338(78.8) 91 (21.2) 334 (77.9) 95(22.1) 335(78.1) 94 (21.9) 329 (76.7) 100 (23.3) 332 (77.4) 97 (22.6) 415 (96.7) 14 (3.3)

Boys 299 (87.7) 42 (12.3) 255 (74.8) 86 (25.2) 279 (81.8) 62 (18.2) 269 (78.9) 72 (21.1) 273 (80.1) 68 (19.9) 287 (84.2) 54 (15.8) 332 (97.4) 9 (2.6)
Sport-Involvement

Not-involved 368 (84.6) 67 (15.4) 334 (76.8) 101 (23.2) 346 (79.5) 89 (20.5) 347 (79.8) 28(20.2) 335(77) 100 (23) 346 (79.5) 89 (20.5) 419 (96.3) 16 (3.7)

Involved 281 (83.9) 54 (16.1) 259 (77.3) 76 (22.7) 267 (79.7) 68 (20.3) 257 (76.7) 78 (23.3) 267 (79.7) 68 (20.3) 273 (81.5) 62 (18.5) 328 (97.9) 7 (2.1)

Organized 208 (83.5) 41(16.5) 194 (77.9) 55 (22.1) 201 (80.7) 48 (19.3) 190 (76.3) 59 (23.7) 201 (80.7) 48 (19.3) 203 (81.5) 46 (18.5) 243 (97.6) 6 (2.4)

Leanness 106 (79.1) 28 (20.9) 110(82.1) 24 (17.9) 105(78.4) 29 (21.6) 103 (76.9) 31(23.1) 102 (76.1) 32(23.9) 102 (76.1) 32 (23.9) 132(98.5) 2 (1.5)

Competition 123 (82.6) 26 (17.4) 113 (75.8) 36 (24.2) 119(79.9) 30(20.1) 119(79.9) 30(20.1) 123 (82.6) 26 (17.4) 121 (81.2) 28 (18.8) 144 (96.6) 5 (3.4)




