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ABSTRACT

Introduction: There is still conflicting information about the prevalence of EDs with female athletes.
The results for different countries and subpopulations of athletes also show large variations due to vari-
ous reasons including intercultural differences, eating habits and behaviors.

Purpose: The aim of this first for Bulgaria study was to examine the prevalence of eating disorder
attitudes and behaviors among Bulgarian female athletes and to estimate how eating disorders vary
across the nature of the sport and level of proficiency.

Methods: A total of 363 female athletes, aged between 12-25 years participated in the study. All
participants completed an anonymous paper-based EDE-Q and provided information about their age,
sports experience, participation in competitions and competitive level.

The subjects were divided into groups according to the type of sport (aesthetic and non-aesthetic)
and level of participation (non-competitive, low and high competitive level).

Results: There were no differences between the athletes in the subgroups with respect to any of the
EDE-Q subscales. On the basis of pre-established cutoff score of 4 on EDE-Q scales and the presence of
pathological eating behavior we found the same prevalence rate of eating disorder with female athletes
in both aesthetic sports (33.3%) and non-aesthetic sports (31.8%). Although the tendency of increasing
the incidents with DE was observed, the statistical analysis showed no significant differences between

the three groups with respect to the level of participation.

Conclusion: This study found a relatively high prevalence of abnormal eating patterns with Bulgar-

ian female athletes, as measured by EDE-Q. Eating disorder behavior is a prerequisite for increased

risk of mental eating disorders and serious health problems.
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INTRODUCTION

Inrecent years the syndrome of Female ath-
lete triad has come into public view, because
it is a potentially serious condition that signifi-
cantly impairs the physical health or psycho-
social wellbeing of athletes. Female athlete
triad consists of three interrelated components
— eating disorders, menstrual irregularities and
low bone density. In the last Consensus State-
ment (2014) each of the three components is
defined as a wide spectrum ranging from op-
timal condition to clinical manifested disease
(De Souza, et al., 2014).

According to current concepts the initiat-
ing and causative factor for the triad is the low
energy availability, which in turn affects the
menstrual function and bone density through a
cascade of events. Most often the energy defi-
cit is due to the wide spectrum of abnormal
eating attitudes, which range in severity. De-
siring to enhance their performance, to achieve
or maintain unrealistically low weight or to
achieve a lean appearance some females en-
gage in pathogenic weight-control behaviors
such as frequently skipping meals, fasting and
starvation, binge-eating followed by purging,
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use of weight loss pills, laxatives, diuretics,
excessive exercise. These pathological eating
behaviors often have sub-clinical manifesta-
tions and do not meet the clinical diagnostic
criteria for mental disorders (anorexia nervo-
sa, bulimia nervosa and binge eating disorder)
and are classified as other specified feeding or
eating disorders (OSFEDs) in Diagnostic and
Statistical Manual of Mental Disorders: Fifth
Edition (DSM-5).

In the last decade, a number of studies
have found, that athletic population is at high-
er risk of eating disorders (EDs) than the gen-
eral population (Byrne, McLean, 2002; Beals,
Hill, 2006; Nichols et al., 2006, 2007; Pernick
at al., 2006; Sundgot-Borgen, 1993; Torstveit
et al., 2007) Athletes are more susceptible to
EDs because they are more obsessive about
their weight and are highly motivated to diet in
order to improve their performance and physi-
cal appearance. Although numerous studies
reported eating disturbances to be more preva-
lent among female athletes, data are not quite
unambiguous, because some authors did not
establish significant differences between ath-
letes and non-athletes (Ashley et al., 1996;
Thompson, Gabriel, 2004) or even found
higher prevalence among the controls (Rosen-
dahl et al., 2009; Martinsen et al., 2010).

Due to heterogeneity of study samples of
athletes there is still conflicting information
about the prevalence of EDs with respect to
the nature of the sport and competitive lev-
el. It is suggested there is higher prevalence
among athletes in sports that promote lean-
ness for performance or aesthetic reasons. The
subjective evaluation and the strive to achieve
“ideal body type” make athletes susceptible to
the development of Eds (Harris, Greco, 1990;
Rosen, Hough, 1988; Sundgot-Borgen, 1994,
1996; Sundgot-Borgen, Corbin, 1987; Sund-
got-Borgen, Larsen, 1993.

Some authors found increased risk of EDs
among elite athletes, as compared to recrea-
tional and lower competitive level athletes

(Picard, 1999; Johnson et al., 1999).

The results for different countries and sub-
populations also show large variations due to
various reasons including intercultural differ-
ences, eating habits and behaviors (Welch et
al., 2011).

Various psychometric measures are used
for assessment of the severity and specific
types of DE behaviors among athletes. Among
questionnaires used Eating Disorder Exami-
nation Questionnaire (EDE-Q) is considered
the gold standard for assessment of the eating
disturbances among different population and
subpopulation groups. Its criterion validity
has been reported by numerous authors (Lav-
ender et al., 2010; Luce et al., 2008; Mond et
al., 2008).

The aim of this first for Bulgaria study was
to examine by the means of EDE-Q (1) the
prevalence of eating disorder (DE) attitudes
and behaviors among Bulgarian female ath-
letes and (2) to estimate how eating disorders
vary across the nature of the sport and level of
proficiency.

MATERIALS & METHODS

Subjects

The subject sample consisted of 363 fe-
male athletes. 206 of them (between 19 and 25
years old) were students at the National Sports
Academy of Sofia. Additionally, 157 female
students (aged between 12 and 18 years at-
tending the Secondary Sports School) partici-
pated in the survey.

Informed consent was obtained from all
subjects or their parents. The participants were
also asked to provide information about their
age, sports experience, participation in com-
petitions and competitive level. BMI was cal-
culated based on participant’s data for height
and weight.

For the purposes of the study, we divided
the subjects into groups according to the type
of sport and level of participation.

Depending of the type of sport, 2 sub-
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groups were formed — aesthetic and non-aes-
thetic sports. The current study defined the
aesthetic sports as sports (1) which place em-
phasis on the body appearance and (2) success
depends on judge’s subjective evaluation. In
this group we included 99 female athletes in
the following sports: rhythmic gymnastics —
50; artistic gymnastics — 5; aerobic gymnas-
tics — 10; sports acrobatics — 9; dance sport —
24, figure skating — 1. The non-aesthetic sports
group consisted of 264 athletes in the follow-
ing sports: ball games — 85, racket sports — 16,
track and field — 23, combat sports — 24, win-
ter and ice sports — 16, rowing — 12, cycling —
6, swimming — 17, fitness — 45, shooting — 14,
fencing -6.

The female athletes were also categorized
in three groups with respect to the level of ath-
letic participation as follows:

Noncompetitive athletes/exercisers (NC) —
recreational athletes engaged in regular sports
activities at least twice weekly without partici-
pating in competitions.

Low competitive level (LCL) — non-elite
athletes engaged in regular sports and compet-
ing on regional and national level.

High competitive level (HCL) — elite ath-
letes engaged in regular trainings and partici-
pating in international competitions.

This research received approval from Ethi-
cal board of National Sports Academy in So-
fia.

Screening for eating disorders

All athletes completed an anonymous pa-
per-based EDE-Q (Fairburn, Beglin, 2008)

EDE-Q is a 28-item self-report instrument,
which assesses the eating disorder attitudes by
4 subscales (restraint, eating concerns, weight
concern and shape concern) and a global
score, which is derived as an average of the
score of the subscale scores. All items refer
to the preceding 28 days, and frequency or

intensity is rated on seven point Likert scale
ranging from 0 (no days) to 6 (every day). Ad-
ditionally, EDE-Q consists of 4 questions for
screening of the following pathogenic behav-
iors: binge eating episodes, and self-induced
vomiting, laxative misuse for controlling the
body weight.

We used the following criteria to classify
the female athletes with DE: (1) a cutoff score
of 4.0 or greater; or (2) eating behavior like
binge eating, self-induced vomiting and use
of laxatives, which was practiced on >2 of the
previous 28 days; or (3) excessive exercise for
controlling the weight at least five times per
week over the past 28 days.

Statistical analysis

Statistical analyses were performed with
the use of SPSS-23. Descriptive statistics
(mean =+ standard deviation) were computed
for anthropometric measures as well as for
EDE-Q subscale scores and for global score.
Independent #-test was used to compare age
and physical characteristics of the athletes in
aesthetic and non-aesthetic sports and ANO-
VA statistics was used for evaluation of dif-
ferences in the same parameters between the
three groups according to competitive level.
DE was reported as both a continuous and a di-
chotomous variable. The differences in EDE-
Q scores of the studied groups were examined
by nonparametric tests Mann-Whitney U-test
and Kruskal-Wallis test.

Chi-square analyses were conducted to
compare differences in percentage of athletes
with DE according to sport type and competi-
tive level.

RESULTS

The descriptive analysis of the age and
anthropometric characteristics of the studied
groups according to sport type and level of
athletic participation is presented in Table 1.
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Table 1. Subject characteristics (mean + SD)

Sports

Groups N  Age (years) experience Height (cm)  Weight (kg) BMI (kg/m?)
Aesthetic sports 99 18,57+£3,77  9,70+4,32  164,04+£6,27** 50,38+7,85** 18,86+2,35*%
Other sports 264 18,75+3,07  6,55+3,93 168,25+£8,55 58,84+ 8,59  19,69+5,05
NC athletes 47 20,53+£2,31**  5,59+5,02 167,04+8,77  56,30+£7,36%  20,19+£2,38%
LCL athletes 215 18,12+ 3,41  8,14+£3,97 166,82+8,52  55,66+9,67  19,91+2,47
HCL athletes 101 19,09+2,99  9,37+3,77 167,73£7,16  58,49+8,71  20,73+2,31

*p<0.05; **p<0.01

The comparison showed that the female
athletes from aesthetic sports are, on average,
shorter and lighter than sportswomen from the
other sports. The BMI was also lower in aesthetic
sports group.

No differences in height were observed when
compared athletes, according to their competitive
level (recreational, non-elite and elite athletes), but
the noncompetitive athletes are significantly older,
heavier and with higher BMI than the other two
groups.

Table 2 summarizes the mean scores of EDE-Q
of the examined groups. There were no differences
between the athletes in the subgroups with respect
to any of the EDE-Q subscales. The mean scores
of EDE-Q scales varied between: 1.22-1.72
for “Restraint” subscale, 0.59-0.84 for “Eating
concern” subscale, 1.59-2.04 for “Shape concern”
subscale, 1.46-1.81 for ‘Weight concern” subscale,
1.24-1.58 for “Global score”.

Table 2. EDE-Q scores (mean = SD)

Groups Restraint ch:ll‘;l:rgn cﬁngfn C‘():]l‘::t%l:'ltl (il(())ll)':l
Aesthetic sports 1,27€1,49  0,81«1,11 1,89+1,65  1,63%1,41 1,40+1,24
Other sports 1,43£1,39  0,80+0,88  1,89+1,47  1,65+1,46  1,44+1,12
NC athletes 1,22+1,38  0,594+0,69  1,59+1,40  1,46*1,41 1,24+1,04
LCL athletes 1,27+1,30  0,83+0,95  1,89+1,52  1,61+1,44  1,45+1,15
HCL athletes 1,72+1,63 0,84£1,01  2,04+1,55 1,811,446  1,58+1,24

% p<0.05; **p<0.01

The comparison showed that the female ath-
letes from aesthetic sports are, on average,
shorter and lighter than sportswomen from the
other sports. The BMI was also lower in aes-
thetic sports group.

No differences in height were observed when
compared athletes, according to their competi-
tive level (recreational, non-elite and elite ath-
letes), but the noncompetitive athletes are sig-
nificantly older, heavier and with higher BMI
than the other two groups.

Table 2 summarizes the mean scores of EDE-
Q of the examined groups. There were no dif-
ferences between the athletes in the subgroups
with respect to any of the EDE-Q subscales.
The mean scores of EDE-Q scales varied be-
tween: 1.22-1.72 for “Restraint” subscale,
0.59-0.84 for “Eating concern” subscale,
1.59-2.04 for “Shape concern” subscale,
1.46-1.81 for ‘Weight concern” subscale,
1.24-1.58 for “Global score”.
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Table 2. EDE-Q scores (mean + SD)

. Eating Shape Weight Global
Restraint
Groups concern concern concern score
Aesthetic sports 1,27+1,49 0,81+1,11 1,89+1,65 1,63+1,41 1,40+1,24
Other sports 1,43+1,39 0,80+0,88 1,89+1,47 1,65+1,46 1,44+1,12
NC athletes 1,22+1,38 0,59+0,69 1,59+1,40 1,46%1,41 1,24+1,04
LCL athletes 1,27+1,30 0,83+0,95 1,89+1,52 1,61+1,44 1,45%+1,15
HCL athletes 1,72+1,63 0,84+1,01  2,04+1,55  1,81+1,46  1,58+1,24

*p<0.05; **p<0.01

On the basis of pre-established cutoff
score of 4 on EDE-Q scales and the presence
of pathological eating behavior we found the
same prevalence rate of disordered eating with
female athletes in both aesthetic sports (33.3%,
n=33) and non-aesthetic sports (31.8%, n=84)
(table 3). Statistically significant differences
in incidents of scores >4 in subscales of the
EDE-Q between both subgroups according
to sports type were not detected, except the
higher Global score in aesthetic sports. Global
EDE-Q scores between 4 and 6 indicate eating
disorder tendencies.

Regarding the pathological eating behav-
iors and exercise habits that are a prerequisite
for a higher risk of eating disorders we found

significantly higher prevalence rate only in
self-induced vomiting in female athletes in
aesthetic sports.

With respect to the level of participation
there was a strong trend of increasing the per-
centage of sportswomen with a higher level of
athleticism. The prevalence of EDE-Q scores
>4 or DE behaviors in the group of noncom-
petitive athletes was 21.3%, in low competitive
level athletes was 33.5% and in elite athletes
was 34.6%. Although the tendency of increas-
ing the incidents with DE was observed, the
statistical analysis showed no significant dif-
ferences between the three groups in both the
EDE-Q subscales and pathological behaviors.

Table 3. Proportions of female athletes with DE

Sport type subgroups Level of athletic participation subgroups
piffgglis: ll)):lclzl\';istfrs A:;g;i;lc scl))toli'z atlll\iectes LCL athletes a:;l(éfes
(n=99) (n=264) (n=47) (=215 (a-101)
Restraint 7.1% (n=7) 4.9% (n=13) 2.1% (n=1) 4.2% (n=9) 9.9% (n=10)
Shape concern 18.2% (n=18) 11.4% (n=30) 8.5% (n=4) 12.6%(n=27) 16.8% (n=17)
Weight concern 8.1% (n=8) 83% (n=22) 4.3% (n=2) 7.9% (n=17) 10.9% (n=11)
Global score *7.1% (n=7) 1.9% (n=5) 0% (n=0) 33% (n=7) 4.9% (n=5)
Binge eating 28.3% (n=28) 37.5% (n=99) 34.0%(n=16) 35.4%(n=76) 34.6% (n=35)
Self-induced vomiting *4.0% (n=4) 0.7% (n=2) 2.1% (n=1) 1.4% (n=3) 1.9% (n=2)
Use of laxatives 7.1% (n=7) 6.1% (n=16)  4.3% (n=2) 6.1% (n=13) 7.9% (n=38)

Excessive exercise 15.2% (n=15)

23.1% (n=61)

14.9% (n=7) 22.8%(n=49) 19.8% (n=20)

Disordered eating * 33.3% (n=33)

31.8% (n=84)

21.3%(n=10) 33.5%(n=72) 34.6% (n=35)

*Mean score 24 of Weight, Shape, or Restraint subscale or Global score; or reported pathogenic eating behavior on
>2 d; or practicing excessive exercise =5 d in the past 28 d; * p<0.05
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DISCUSSION

These results are part of the first study on
the prevalence of eating disorder symptoms
among the athletic population in Bulgaria.

The mean values of the EDE-Q subscales
and the Global score did not differ significant-
ly between studied groups.

However, this study found that nearly one-
third of the female athletes were experienc-
ing eating disturbances and many of them had
more than one symptomatic score.

In this sample between 0% and 10.9% of
the female athletes scored in the clinically
significant for disordered eating range on the
Restraint, Weight concern and Global score
scales. The exception is Shape concern with
higher percentages ranged between 8.5% and
18.2%. The Shape concern category measures
the individual’s fear of fat accumulation and
weight gain, which is associated with dissat-
isfaction with body shape. Therefore, the high
scores of this scale are not surprising not only
for the athletes from aesthetic sports, but for
all young women who are concerned about
their appearance.

Regarding behavioral features, we identi-
fied a high percentage of female athletes with
binge eating behaviors as consumption of an
unusually large amount of food and a loss of
control over eating (28.3% - 37.5%). Com-
pared to the data for the general population
(15.5%), these results show a significantly
higher incidence of this psychopathological
eating behavior among athletes (Petrova et al.,
2017).

The observed in this study higher incidents
of DE in aesthetic sports in terms of Global
score of EDE-Q and self-induced vomiting is
consistent with higher rates of DE established
for this athlete group by other authors (Smolak
et al., 2000; Reinking, Alexander, 2005; West,
1998). Global EDE-Q scores between 4 and 6
indicate eating disorder tendencies.

The comparisons revealed that there were
no group differences with respect to the ath-

letic level of participation. These results are
not consistent with the study of Thompson&
Gabriel (2004) who found higher prevalence
of ED among non-competitive athletes as
compared to competitive and with found by
Picard (1999) more signs of pathological eat-
ing among athletes at higher levels of com-
petition. Despite the lack of statistically sig-
nificant differences in the prevalence rate of
eating disorders among athletes from different
levels of athleticism, there is a marked tenden-
cy of increase in the percentage with the level
of proficiency.

This pilot study is limited by the fact that
all participants were recruited from National

Sports Academy “V. Levski” and Second-
ary Sports School, where they were students
at the moment of investigation. In addition, re-
search has not taken into account the amount,
type, and intensity of exercise performed from
athletes.

CONCLUSIONS

This study found a relatively high preva-
lence of abnormal eating patterns among Bul-
garian female athletes, as measured by EDE-
Q. Disordered eating behavior is a prerequisite
for increased risk of mental eating disorders
and serious health problems. Our data suggest
a higher risk for susceptibility to developing
eating disorders with female athletes in aes-
thetic sports. They have a higher percentage
of scores in the clinically significant range on
Global score of EDE-Q and the score obtained
for self-induced vomiting is higher than in the
other sports. Although, no differences were
established between athletes at different levels
of participation, we observed such a tendency.
More research is needed to gain a deeper in-
sight into the problem.
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