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Abstract — The evaluation of psychological factors can help preventing eating disorders
in athletes. This study aimed to verify possible links between body dissatisfaction and
media influence, perfectionism, mood and risk behavior for eating disorders and to
compare the study variables among artistic gymnastics elite and non-elite athletes and
non-athletes. Participants were 413 adolescents of both sexes (elite and non-elite athletes
and non-athletes), aged 10-18 years (mean age 12.86 + 1.80). BSQ, EAT-26, SATAQ-3,
MPS and BRUMS were applied to evaluate body dissatisfaction, risk behavior for eat-
ing disorders, media influence, perfectionism and mood, respectively. Anthropometric
data were collected to estimate body mass index (BMI) and body fat percentage (%BF).
Descriptive statistical, comparative and correlational analyses were held. Only EAT-26
influenced BSQ_in the three groups. In non-athletes, BMI, BRUMS and SATAQ-3
added explanation to the model. For non-elite athletes, %BF, media influence and mood
were also predictors of body dissatisfaction. Elite athletes had lower BMI and %BF than
the others. Non-athletes had lower perfectionism scores while non-elite athletes athletes
had lower mood scores. It could be concluded that the risk behavior for eating disorders
is the factor most strongly related to body dissatisfaction among elite and non-elite
athletes and non-athletes.
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Resumo — 4 avaliagio de fatores psicoldgicos pode auxiliar na prevengdo de transtornos ali-
mentares em atletas. Objetivou-se verificar posstveis relacoes entre a insatisfagio corporal e
influéncia da midia, perfeccionismo, estado de humor e comportamento de risco para transtorno
alimentar, bem como comparar as varidveis de estudo entre praticantes de gindstica artistica
de base e de alto rendimento e ndo atletas. Participaram da pesquisa 413 adolescentes de ambos
os sexos (atletas de alto rendimento e de base e ndo atletas), com idade entre 10 ¢ 18 (média de
12,86+1,80) anos. Foram aplicados: BSQ, EA 1-26, SATAQ-3, MPS e BRUMS para avaliar
inmz‘i.gﬁz;da carpom[, comportamento de risco para transtorno alimentar, inﬂuéncia mididtica,
perfeccionismo e estado de humor, respectivamente. Foram coletados dados antropométricos para
estimar o Indice de Massa Corporal (IMC) e o Percentual de Gordura (%G). Foram realizadas
andlises estatisticas descritivas, comparativas e correlacionais. Somente 0 EAT-26 influenciou
0 BSQ nos trés grupos avaliados. Em ndo atletas, IMC, BRUMS ¢ SATAQ-3 acrescentaram
explicagdo ao modelo. Para os atletas de base, %G, influéncia da midia e estado de humor
também foram preditores para a insatisfagio corporal. Os atletas de alto rendimento tiveram
menores valores de IMC ¢ %G do que os demais. Os nio atletas apresentaram menores escores
parao perféccionismo, enquanto os atletas de base menores pontuagoes para o estado de humor.
Conclui-se que o comportamento de risco para transtorno alimentar é o fator que se relaciona mais
fortemente com a insatisfacio corporal em atletas de base, de alto rendimento e em ndio atletas.

Palavras-chave: Adolescente; Imagem corporal; Transtornos da alimentacao; Transtornos do
humor.
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INTRODUCTION

Artistic gymnastics is a sport of early specialization, in which high-
performance training begins in adolescence™?. In this aesthetic sport®?,
there is demonstration and exhibition of the best performance. Mistakes
are allowed, but every failure is deducted from the final score®. So, it is an
environment filled with charges, depending on the category in which the
practitioner is inserted.

Since it is a sport in which body is in focus, aesthetic standards of thin-
ness and low body fat are required from athletes - as the standard propagated
by the media*®, which can affect the body image of these athletes®. This
construct is defined as the mental representation of the own body and is
related to social, emotional, physiological factors and also to the environ-
ment in which the individual is inserted’”. One of the aspects of body image,
body dissatisfaction, is the negative subjective evaluation of the own body’.

Charges performed by extrinsic and intrinsic agents seem to influence
the relationship of the artistic gymnastics practitioner with his own body*".
Furthermore, personality traits may be associated with negative body
image®®’. Perfectionism, for example - high requirement levels'* - may
lead to concern about imperfections of body shape and weight’. In addi-
tion, the psychological state - set of positive and negative feelings' - can
generate dissatisfaction with physical appearance’. However, studies on
the relationship of these variables with body image are recent in literature.

Investigations have associated risk behaviors for eating disorders and
body dissatisfaction in athletes'>'3. This behavior is characterized by delete-

rious eating behaviors'*

, which can trigger anorexia and bulimia nervosa.
Thus, evaluating these factors can help preventing future eating disorders.
Previous national studies evaluating artistic gymnastics athletes did not
take into account the category in which the athlete was inserted!". It is
possible that the competitive environment and the performance requirement
of elite athletes more strongly influence negative feelings in relation to their
body when compared to those who do not compete at high level. In addi-
tion, the evaluation of a control group composed of non-athletes can help
understanding the process of body dissatisfaction in athletes. Thus, studies
assessing psychological factors and verifying possible differences between
elite and non-elite athletes and non-athletes are still lacking in literature.

Thus, the aim of this study was to investigate possible relationships
between body dissatisfaction and media influence, perfectionism, mood
state and risk behavior for eating disorders and to compare these variables
between artistic gymnastics elite and non-elite athletes and a control group.

METHODOLOGICAL PROCEDURES

'The study was approved by the Ethics Committee for Research on Human
Beings of the Federal University of Juiz de Fora, protocol number 337.127
(registration 14406513.9.0000.5147).
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Body dissatisfaction among athletes

A cross-sectional study was conducted in the Artistic Gymnastics
Training Center of Trés Rios -R]J, which received during the year 2014,
elite athletes who represented Brazil in national and international com-
petitions, characterized as reference for this sport. According to Malina
et al.!, artistic gymnastics elite athletes trained on average 30 hours per
week. Thus, this value was used to classify the category of athletes into two
groups (elite and non-elite athletes). As this cut-off point can be considered
strict, only 40 athletes met these criteria, and they all voluntarily agreed
to participate in this research.

All other adolescents who participated in the project were classified
as non-elite athletes. Sample calculation considered all students enrolled
in the Artistic Gymnastics project of Trés Rios RJ aged 10-18 years in
2014 (n = 470). The prevalence of body dissatisfaction adopted for sample
calculation was 31.9% - average values found in Brazilian studies with
similar populations®*!. Adopting 95% as confidence interval, and 5%
as sampling error, we came to an ideal minimum sample of 100 athletes.
The possibility of losses or refusals around 30% was considered raising
the minimum sample to 130 adolescents. In addition, it was attempted to
extrapolate this value, collecting the highest number as possible of non-
elite athletes (n = 281), with 60% adherence percentage.

A control group was established in order to compare the study variables
among adolescents who did not exercise and elite and non-elite athletes.
'Thus, adolescents from a public school in the same city and the same age
group athletes (10-18 years) were included in this group. The participating
school had, in 2014, 8 classes of adolescents at this age group, with ap-
proximately 40 students per class (n = 320). All students who were present
in classroom at the time of data collection were invited to participate.
Those whose parents agreed to participate and agreed to be volunteers in
the survey answered the questionnaires. As the intention of researchers
was to obtain information regarding non-athlete adolescents, those who
were involved in any regular physical activity program were excluded.
'Thus, the adhesion percentage for this group was 67%, so that data from
217 adolescents were collected.

'The study included adolescents who were enrolled and regularly attend-
ing classes in the Artistic Gymnastics Project (elite and non-elite athletes)
and in the participating school (control group of non-athletes) during the
data collection phase; who presented the Informed Consent Form (ICF)
signed by parents / guardians; who agreed to participate by signing the
Consent Form (CF); and had availability to answer the questionnaires and
perform anthropometric assessments. Subjects who for some reason did
not participate in any stage of data collection, as well as pregnant students
or people with disabilities were excluded.

Initially, adolescents answered a sociodemographic questionnaire, used
to access information about age and physical activity level (practice or not,
hours of weekly training and competitive level) in order to characterize the
volunteers as elite and non-elite athletes or non-athlete.
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'The Body Shape Questionnaire (BSQ) was used to evaluate body
dissatisfaction®. It is a questionnaire consisting of 34 items on a 6-point
Likert scale (“never” to “always”). The final score is the sum of items and
can range from 34 to 204, and from 81 points, the higher the total score,
the greater the body dissatisfaction. Cronbach’s alpha showed high value
for the study sample (o0 = 0.91).

'The Sociocultural Attitudes Towards Appearance Questionnaire-3
(SATAQ-3) was used to assess the influence of media, sport and exercise
on body image’. This questionnaire has been validated for the Brazilian
university population®. The instrument has already been assessed for the
Brazilian adolescent population, showing good indicators of validity and
reliability® and has not undergone changes for this population. The ques-
tionnaire consists of 30 items on a 6-point Likert scale (“totally disagree”
to “completely agree”). The total score is calculated by adding the responses,
ranging from 30 to 150 points. The higher the score, the greater the in-
fluence of socio-cultural aspects on body image. For the present sample,
Cronbach’s alpha was considered adequate (o = 0.80).

'The Eating Attitudes Test-26 (EAT-26) was used to verify the exist-
ence of risk behavior for eating disorders®. The questionnaire consists of
26 questions, with six response options in the Likert form of points, from
0 (rarely, almost never and never) to 3 (always). The total score is calculated
by the sum of items, ranging from 0 to 78. From 21 points, the higher the
score, the higher the risk of eating disorders. For the sample in question,
the instrument obtained good internal consistency (o = 0.83).

The Multidimensional Perfectionism Scale (IMPS) was used to access
the perfectionism levels'. It consists of 45 items on a 7-point Likert scale
(“Strongly disagree” to “completely agree”). The final score is obtained by the
sum of items, ranging from 45 to 315 points. The higher the score, the higher
the perfectionism traits. Its internal consistency analysis revealed alpha of 0.66.

The Brunel Mood Scale (BRUMS) was applied to measure mood .
The scale consists of 24 simple mood indicators in a Likert scale from 0
(none) to 4 (extremely). The total mood disorder is calculated by the sum
of negative factors, subtracting the scores of positive factors. The total score
ranges from -16 to 64, and the higher the value obtained, the higher the total
mood disorder. The internal consistency for the study sample was o = 0.77.

Anthropometric data of body weight, height and skinfolds (triceps and
subscapular) were also collected through portable digital scale, portable stadi-
ometer and properly calibrated compass. Body Mass Index (BMI) was obtained
by dividing body mass by the squared height (kg / m?). To estimate body fat
percentage (%BF), the Slaughter et al.” protocol for adolescents was used.

Regarding procedures, contact was made with the coordination of the
Artistic Gymnastics Project and with the school Principal to explain the study
objectives and methods and request authorization to carry out the study. After
consent, the best days and schedules for data collection were established.

During data collection, the study objectives and methods were ex-
plained to students and parents, who received the CF and ICF, respec-
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tively. After CF and ICF being signed and returned, data collection was
performed by the same researcher without the presence of parents and
in reserved and appropriate location for completing the questionnaires.
In addition, the collection was divided into two stages: 1) application of
sociodemographic questionnaire, BSQ, EAT-26 and anthropometric
assessments; and 2) application of SATAQ-3, MPS and BRUMS. It is
noteworthy that all three groups answered the same instruments in order
to compare the psychological factors among them.

All students who met the inclusion criteria were invited to participate
as volunteers. However, those who missed one day of collection were ex-
cluded. Sampling took place between February and April 2014.

SPSS 19.0 software was used and significance level of p <0.05 was
adopted. Central tendency (mean) and dispersion (standard deviation)
were also used. For all instruments, Cronbach’s alpha was calculated.
The Komolgorov-Smirnov test indicated data normality. The one-way
ANOVA analysis of variance compared the research variables depending
on the competitive level, according to post hoc Bonferroni. The Pearson
correlation found relationship among evaluated parameters. Finally, the
multiple forward linear regression analysis found how much study variables
influence body dissatisfaction.

RESULTS

'The study included 540 adolescents of both sexes. However, in the control
group, 80 adolescents were physically active and therefore were excluded.
In addition, nine non-athletes and 38 non-elite athletes were excluded due
to incomplete data. Thus, the final sample consisted of 413 adolescents: 40
elite athletes (37 girls - 92.5%); 245 non-elite athletes (207 girls - 84.49%)
and 128 non-athlete adolescents (60 girls - 46.88%). Table 1 shows de-
scriptive data and comparison of the three groups. BSQ and EAT-26 were

similar among groups.

Table 1. Descriptive analysis of the study variables

Control group Non-elite athletes Elite athletes

Mean SD Mean SD Mean SD F p-value
Age 13.29 1.61 12.57 1.84 13.33 1.86 - -
BMI 21.07 4.59 19.34 3.28 18.15 2.11 13.665 0.0001*
%BF 25.44 12.03 25.06 9.08 11.69 4.37 34.375 0.0001*
BSQ 68.63 27.00 66.16 25.81 65.18 24.34 0.466 0.628

EAT-26 17.54 13.51 16.24 11.58 18.90 1117 1.079 0.341
SATAQ-3 7512 15.78 78.63 17.61 72.78 15.32 3.198  0.042*
MPS 176.60 19.40 18571 2533 185,50 22.21 6.675 0.001*
BRUMS 7.23 12.86 412 10.83 10.18 11.04 6.463  0.002*

SD - standard deviation; BMI - body mass index; %BF — body fat percentage; BSQ - Body Shape
Questionnaire; EAT-26 - Eating Attitudes Test - 26; SATAQ-3 - Sociocultural Attitudes Towards
Appearance Questionnaire-3; MPS - Multidimensional Perfectionism Scale; BRUMS - Brunel Mood
Scale. * Significant at p <0.05.



After comparing groups, post hoc Bonferroni was used for variables with
statistically significant differences. Non-athletes had higher BMI than
non-elite athletes (p = 0.0001) and elite athletes (p = 0.0001). For %BF,
elite athletes had significantly less body fat than non-athletes (p = 0.0001)
and non-elite athletes (p = 0.0001). Non-athletes had lower perfectionism
score than non-elite athletes (p = 0.001), and the latter had lower total mood
disorder score than elite athletes (p = 0.007) and non-athletes (p = 0.041).
For the media influence on body standards, no differences were identified.

For the Pearson correlation analysis, the three groups were considered

separately (Table 2).

Tahle 2. Association among study variables through the Pearson test (r).

Variables BMI %F BSQ SATAQ-3  EAT-26 MPS BRUMS
Control Group

BMI -

%BF 0.814* -

BSQ 0.370* 0.360* =

EAT-26 0.176* 0.059 0.375* -

SATAQ-3 0.008 0.058 0.238* 0.180* =

MPS 0.018 0.022 0.158 0.070 0.232* -

BRUMS 0.109 0.191* 0.370* 0.118 0.063 0.008 =
Non-elite athletes

BMI -

%BF 0.827* -

BSQ 0.261* 0.308* -

EAT-26 0.097 0.173* 0.515* -

SATAQ-3 0.057 0.036 0.289* 0.326* -

MPS 0.019 -0.026 0.081 0.203* 0.340* -

BRUMS -0.003 0.011 0.189* 0.086 0.124 0.003 -
Elite athletes

BMI -

%BF 0.697* -

BSQ 0.262 0.159 -

EAT-26 0.128 0.259 0.737* -

SATAQ-3 0.174 -0.24 0.403* 0.308 -

MPS 0.231 0.117 0.294 0.239 0.182 -

BRUMS 0.260 0.174 0.032 0.008 0.067 -0.261 -

BMI - body mass index; %BF — Body Fat Percentage; BSQ - Body Shape Questionnaire; EAT-26 -
Eating Attitudes Test-26; SATAQ-3 - Sociocultural Attitudes Towards Appearance Questionnaire-3;
MPS - Multidimensional Perfectionism Scale; BRUMS - Brunel Mood Scale. * Significant at p <0.05

From associations demonstrated above, three multiple forward linear
regression analyses were performed, having BSQ_scores as a criterion
variable, one for each evaluated group. The scales with higher association
levels with BSQ were the first to be introduced in the regression model.

It is noteworthy that %BF, BMI and SATAQ-3 did not add explana-

tion to the models of non-athletes, non-elite and elite athletes, respectively.
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Table 3. Forward linear regression analysis using the BSQ scores as a criterion variable.

Block R? R?adjusted E p

Non-athletes

EAT-26 1 0.141 0.134 20.62 0.0001*
BMI 2 0.236 0.224 19.29 0.0001*
BRUMS 3 0.327 0.310 20.06 0.0001*
SATAQ-3 5 0.355 0.334 16.92 0.0001*
Non-elite athletes

EAT-26 1 0.265 0.262 87.64 0.0001*
%BF 2 0.314 0.309 55.48 0.0001*
SATAQ-3 3 0.332 0.324 39.93 0.0001*
BRUMS 5 0.350 0.339 32.267 0.0001*
Elite athletes

EAT-26 1 0.543 0.531 45.08 0.0001*

BMI - body mass index; %BF — Body Fat Percentage; BSQ - Body Shape Questionnaire; EAT-26 -
Eating Attitudes Test-26; SATAQ-3 - Sociocultural Attitudes Towards Appearance Questionnaire-3;
MPS - Multidimensional Perfectionism Scale; BRUMS - Brunel Mood Scale.* Significantat p <0.05

DISCUSSION

Sports training programs often prioritize the technical aspect at the expense
of the psychological aspect. However, it is important to consider the mental
aspect of athletes in order to prevent the development of psychopatholo-
gies?. Therefore, the main aim of this study was to investigate the rela-
tionship between body dissatisfaction and media influence, perfectionism,
mood state and risk behavior for eating disorders.

From the linear regression for the group of non-athletes, EAT-26, BMI,
BRUMS and SATAQ-3 together explained 33.4% of body dissatisfaction
variance. The relationship of these variables with body dissatisfaction has
been individually verified in samples of adolescents**?"*2. Although this
group does not suffer pressure in search of an ideal body, the results of
this study indicate that body dissatisfaction is related to risk behaviors for
eating disorders, nutritional and mood status and media influence, similar
to relations established in the group of non-elite athletes.

In the second regression model (non-elite athletes), risk behavior for
eating disorders, %BF, media influence and mood state explained together
33.9% of body dissatisfaction variance. It is noteworthy that, compared to
the regression model for non-athletes, body fat replaced BMI as an explana-
tory variable for non-elite athletes. The authors point out that %BF is more

23,24 However,

reliable for the evaluation of anthropometric factors in athletes
the use of %BF is recommended for assessing body composition in athletes.

In the last regression analysis (elite athletes), 54.3% of the body dissat-
isfaction variance was explained only by risk behavior for eating disorders.
It is possible that body dissatisfaction in elite athletes is more strongly
influenced by the adoption of deleterious eating behaviors due to the spe-
cific characteristics of the sport environment™'*#3, for example, pressures

to maintain body weight and clothing highlighting body*’. Thus, coaches
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should guide their athletes to reduce body dissatistaction warning them
for the possibility of developing eating disorders.

From the three regressions performed, the influence of risk behavior
for eating disorder on body dissatisfaction increased gradually as the com-
petitive level also increased. Thus, EAT-26 predicted in 13.4%, 26.2% and
54.3% of BSQ in non-athletes, non-elite and elite athletes, respectively. It
was observed that in the first two groups, other variables added explanation
to the model, while in the third, risk behavior for eating disorders was the
only explanatory variable. The relationship between BSQ and EAT-26 was
expected given that body dissatisfaction is diagnostic criteria for eating
disorders™. In addition, literature has already shown these relationships in
athletes??>2¢_ It seems that the competitive level somehow interferes with
the magnitude of the relationship among these variables and therefore it
should be controlled in future studies.

As second premise, this study aimed to compare the study variables
between non-athletes and artistic gymnastics elite and non-elite athletes.
Although the three groups showed body composition compatible with
healthy standards, statistics differences were identified among them.
elite and non-elite athletes had lower BMI than non-athletes. Regarding
%BF, the analysis pointed to lower body fat in elite athletes. National

and international studies'®16-2728

that compared aesthetic sports athletes
with non-athletes also showed lower body weight in the group of athletes.
This is an expected pattern, since the maintenance of low body weight is
a limiting factor for participation in the context of aesthetic competitive
sports. Furthermore, exercise intensity also contributes to low body fat ™.

The results also showed differences among groups for MPS and
BRUMS. Non-athlete adolescents had lower perfectionism value than non-
elite athletes. Herbrich et al.** found no difference between a group of female
dancers and control adolescents for this variable. Despite the fact that artistic
gymnastics requires perfection in the execution of movements, elite athletes
did not seem to have higher perfectionism scores when compared to the
other groups. In addition, non-elite athletes had lower total mood disorder
score than non-athletes and elite athletes. In this sense, Rosendahl et al.??
pointed out that participation in non-competitive sports may be considered
a protective factor against the development of psychological disorders. The
practice of artistic gymnastics should be encouraged among adolescents,
especially in the early categories due to physical and psychological benefits.

Although no statistical differences for SATAQ-3 were found (by post
hoc Bonferroni), elite athletes had lower mean value in this instrument.
This may mean that they are less influenced by social body standards.
Due to their training routine, elite athletes usually have their daily lives
controlled by and directed to training, reducing their free time'. Thus,
these individuals are less exposed to television, which emphasizes the ideal
body recommended by society and, in addition, other pressures may be
more relevant to them, such as result and performance. These relationships
deserve to be better studied in future studies.
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Finally, there was no difference between BSQ and EAT-26 scores in the
study groups. It has been initially hypothesized that elite athletes, for being
exposed to external social pressure of the thin body ideal and also pressure
from the competitive environment, could have more negative feelings related
to body. However, this hypothesis was not confirmed, that is, all three groups
showed similar BSQ_and the EAT-26 scores. Studies comparing athletes
of aesthetic sports and non-athletes corroborate these findings'®2%22%%, It
seems that although exposed to different risk factors, adolescents care about
their body and maintain similar eating habits. However, other studies have
indicated that participation in aesthetic sports can be a risk factor for the
development of body dissatisfaction and eating disorders*%. These contro-
versies deserve attention from researchers in future studies.

Some limitations should be pointed out. The authors question the
reliability of the use of self-reported instruments in athletes'*?*2?? and the
cross-sectional design, due to the inability to infer causality. However,
recent studies in athletes have used these methods 222428, In addition, MPS
was originally validated for students aged 17-51 years'’and, in this research,
this instrument was applied to adolescents from 10 years. However, its
internal consistency was evaluated and deemed appropriate *°.

Finally, the imbalance between the number of girls and boys evaluated
among athletes should be emphasized. However, in addition to being an
inherent characteristic of this sport, the training center where the research
was conducted had focus on women’s gymnastics. Moreover, the authors
are aware that in the control group, female predominance was not main-
tained: the percentage of non-athlete boys and girls was similar. However,
data collection in the school context sought to evaluate all individuals
who were present at that time in the classroom, impairing the exclusion
of some boys. In addition, due to the lack of studies with this population,
the authors deemed it important to keep the male sample, which is known
to be poorly studied®*’.

Further studies should assess genders separately, and longitudinal
studies should be conducted with athletes, as psychological factors may
change depending on the competitive period.

CONCLUSION

It follows that only the risk behavior for eating disorders influenced body
dissatisfaction in the three groups analyzed. However, other variables
predicted body dissatisfaction in non-athletes and non-elite athletes. In
addition, elite athletes had lower BMI and %BF than the other groups.
'The control group had lower perfectionism scores while non-elite athletes
had lower total mood disorder scores.

From the practical point of view, it is important that teachers and
coaches have in mind some factors that can influence the physical and
mental well-being of adolescent athletes and non-athletes. These factors
include the maintenance of weight and body fat in the physical context,
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and body dissatisfaction at the psychological context. In this case, the

present study demonstrated that risk behaviors for eating disorders were

especially related to body dissatisfaction. Thus, small demonstrations of

changes in the relationship of adolescents with food may be due to dis-

satisfaction with their own bodies. Thus, evaluations and nutritional and

psychological guidance as well as multidisciplinary intervention measures

are recommended to detect and prevent psychopathologies.
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