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fact, both groups seemed to be at low risk for the development of eating disorders.
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CHAPTER 1

INTRODUCTION

PURPOSE

The sport of artistic gymnastics has frequently been viewed upon as an aesthetic

sport of primarily young females in which the competitive advantage is awarded to the

beautiful, slender and youthful-looking ideal body figure.1  It has been hypothesized that

the subculture of gymnastics creates social pressure for gymnasts to have a thin body.2

The theories behind these views stem from the belief that a reduced body weight and/or

fat in gymnastics is associated with improved performance and that aesthetic appeal

influences how a judge subjectively scores a routine.  Pressure is thought to be promoted

from a combination of parents, coaches, and judges who subscribe to the cultural norm

which values thinness.1

Some researchers have proposed that due to the nature of the sport, gymnasts will

be at a greater risk of developing adverse health risks.2,3  Tofler et al. 2 in 1996 suggested

that the health risks associated with participation in gymnastics may include nutritional,

endocrine, and psychiatric disorders.  These disorders are included within the concept of

the "female-athlete triad," which is described by Otis et al. 4 to be characterized by

disordered eating, menstrual dysfunction, and osteoporosis.  Tofler et al suggests that,

due to these health risks, participation in elite gymnastics at a young age "may have long-

term, indeed lifelong, adverse consequences".2
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Several researchers have investigated the risk of developing osteoporosis by

observing bone mineral density in gymnasts.  The available cross-sectional studies that

have focused on the measurement of bone mineral density (BMD) in gymnasts have

surprised several researchers, with female artistic gymnasts of varying ages, child 5,

peripubertal 6, young adult 7 and retired 8, displaying significantly higher BMD

compared to matched non-gymnast controls.

Furthermore, researchers have attempted to investigate the risk of developing an

eating disorder in female artistic gymnasts.3,9-11  The popular belief that female artistic

gymnasts are at a greater risk for developing an eating disorder has developed as a result

of many reasons.  One reason for this association is due to the publicity generated by the

death of the Olympic U.S. female gymnast, Christy Henrich, who died a few years ago

from complications of anorexia nervosa.2,12  Another reason for this association may be

due to the over exaggeration of the prevalence of eating disorders by many experts.2,13,14

For instance, Tofler et al 2 reports that the prevalence of eating disorders among female

athletes to be between 15 and 62%.  Similarly, other researchers estimate that the

numbers vary from less than 1% to as high as 39%.13,14  Some researchers believe that

eating disorders and pathogenic weight control behaviors are more prevalent in sports

which emphasize leanness or a specific low weight than sports where these factors are not

as important.3,15-20  A study by Sundgot-Borgen 21 examined the prevalence of eating

disorders among gymnasts ages 13-20 years old.  Results revealed that, out of 12

gymnasts, two had met the DSM-III-R criteria for anorexia nervosa, two met the criteria

for anorexia athletica, and all reported that they were dieting.  Despite some researcher

claims that eating disorder behavior is more prevalent among female athletes, the actual
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prevalence is unknown due to the lack of large scale prevalence studies of eating

disorders in athletes, particularly in gymnasts 22 and due to the methodological

weaknesses in the available published literature.  Most of the studies which report a

greater prevalence among gymnasts are cross-sectional and have limited knowledge

regarding changes over time.

Clearly, gymnastics is a sport associated with tremendous pressure to have the

thin, ideal body for optimal performance, however, when these pressures are in

combination with other risk factors (e.g., the cultural ideals of thinness and female sexual

attractiveness) an especially strong aversion to body fatness among female gymnasts may

develop.23,24  As a result, these pressures may potentially lead to a body image

disturbance such as an over preoccupation with weight and shape, a drive for thinness,

and body dissatisfaction.25

Recent investigations of preadolescents have indicated that body image concerns

begin before puberty.26-29  When puberty begins, it is suggested that with each

successive stage of development in females there is an increase in body dissatisfaction

and desire to be thinner.30  This relationship between pubertal development and body

image disturbance has been suggested to occur especially when changes in height,

weight, and BMI occur over a short period of time when menarche is imminent.31

According to Killen et al. 32, increases in weight gain and changes in body shape and fat

distribution associated with pubertal development may lead to the development of

disordered eating practices in adolescent females.

The direct impact of pubertal development on body image in gymnasts is

unknown at this time.  Despite the popular belief that gymnasts are at increased risk for
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body image disturbances due to the nature of the sport, some researchers suggest that

these disturbances may not be as prevalent among young gymnasts compared to their

non-gymnast peers.25,33,34  Several years ago, a model was proposed by Morgan to

support the notion that athletes generally possess better mental health than non-athletes.35

Preliminary data from the recent investigation of body image in young female artistic

gymnasts compared to matched controls found that there was no evidence of body image

disturbances among the gymnasts and gymnasts exhibited self-esteem scores reflecting

positive mental health.36

There is cross-sectional evidence that adolescent 34 and college gymnasts 11,

compared to non-gymnast peers, have higher scores on psychological constructs of eating

disorder inventories that are associated with eating disorders.  (A higher score indicates

the greater degree to which participants are likely to possess the characteristic indicated

by the subscale).  However, it is unclear whether these higher scores are actual

psychopathology or simply healthy methods of achieving excellence in athletic

performance.  Recent studies of eating disorder symptoms in gymnasts have found that,

although gymnasts appear to be highly concerned about their weight and possessing a

thin body, they are no different compared to their non-gymnast peers on the degree of

symptoms of eating disorders they possess.9,11  While cross-sectional studies like these

offer valuable information, longitudinal studies which investigate gymnasts over time are

sparse and are crucial for providing a better understanding of the role gymnastics

participation plays in shaping attitudes towards eating behaviors and body image,

especially during the adolescent years.
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This study is designed to clarify the effects of gymnastics participation upon body

image and the symptoms of eating disorders in young female artistic gymnasts (GYM)

compared to matched controls (CON) using a longitudinal design.

HYPOTHESES

• As both groups experience body composition changes in association with the onset of

puberty and menstruation from baseline to year-two, both GYM and BMI-matched

non-gymnast CON will demonstrate:

− Similar and significant increases in actual figure ratings, decreases in ideal figure

ratings and greater body dissatisfaction using on the Body Figure Rating Scale

(BFRS).

− Similar scores on the Body Image Eating Questionnaire and the Physical Self-

Description Questionnaire (BIEQ and PSDQ).

• From baseline to year-two, parents of both groups will demonstrate:

− Similar and significant increases in their daughter’s actual and ideal figure ratings

and no significant differences in discrepancy scores measuring body

dissatisfaction (BFRS).

− Similar mean values for ratings of their children's body image, eating behaviors

and attitudes as measured by the BIEQ.

• At year-two, both GYM and CON will have mean total scores on the ChEAT

questionnaire in the normal range.  No participant will be considered at-risk for

anorexia nervosa according to the ChEAT criteria.
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GOALS AND OBJECTIVES

The overall goal of this investigation is to determine if body image significantly

differs between young prepubertal gymnasts compared to non-gymnast controls over the

course of two years.  The goals and objectives of this study are to: 1) measure body

image in gymnasts verses controls over two years; 2) measure eating attitudes and

behaviors in gymnasts verses controls over two years; and 3) to determine whether

participation in gymnastics as young girls approach puberty increases their risk of

developing body image disturbances and disturbed eating attitudes and behaviors.
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CHAPTER 2

LITERATURE REVIEW

BODY IMAGE AND EATING ATTITUDES AND BEHAVIORS

INTRODUCTION

Body image as a psychological construct has been an important component in a

wide range of research areas.  The construct has commonly been based on the self-

evaluation of one's body shape and weight in reference to his/her appearance.37  It is

important to focus on body image in the development of disturbed eating attitudes and

behaviors among the sport of gymnastics.  Because gymnastics is viewed as a sport with

intense pressures to achieve a slim, ideal weight and body shape needed for success, the

young female gymnast may become vulnerable to developing disturbances in body

image.  Furthermore, these gymnasts may become particularly sensitive as they approach

puberty and begin to progress away from their young, prepubescent bodies into young

women with increased body fat and rounder figures.  In addition to the physical changes,

these girls are becoming more susceptible to pressures from society to conform to the

cultural ideal of thinness.38  Currently, there is a lack of knowledge about how

gymnastics, combined with pubertal changes and cultural pressures for thinness,

influence body image and eating attitudes and behaviors in young, prepubertal artistic

gymnasts.  This current two-year prospective investigation will attempt to bridge the gap

in the research as we examine body image and eating attitudes. The following review will

present the literature available on pubertal growth and body compositional changes in
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children and gymnasts in association with the construct of body image.  In addition, a

section of this review will focus on the construct of body image, how it is defined and

commonly assessed, and what information research offers regarding body image

disturbance in children and gymnasts.  And lastly, body image disturbances will be

addressed in relation to the potential development of an eating disorder and/or disturbed

eating attitudes and behaviors in children and gymnast.

Growth and Body Composition Changes in Children

Normal growth in children involves changes in standing height, weight, and body

composition measurements.  Standing height and weight are commonly used to assess the

growth and development of children.  Until the age of 9 to 10 years of age, children

increase in height by ~ 5-7 cm/year.39,40  A stage of linear growth begins at ~10.5 years

in females with the onset of the pubertal growth spurt, and a peak height velocity

occurring from age 10.5 to 13 years in females.  In general, an adult stature will be

reached by females around 17 to 19 years.39,41-43  Until the age of 9 to 10 years of age,

children increase in weight ~ 2.5 kg/year.39,40  In order to monitor height for age, weight

for age and weight for height in children ages 2 to 20 years, values are plotted on recently

updated growth charts available from the National Center for Health Statistics (NCHS)

and the Center for Disease Control and Prevention (CDC).44  In addition, the NCHS has

developed new growth charts reflecting BMI status in children ages 2 to 20 years.  These

charts graphically display the child's BMI in comparison to an age-adjusted population

norm ranging from 5th to 95th percentile.44  One limitation of BMI charts is that body

composition differences are not taken into consideration.



9
Adolescence, or puberty, is a time period between the onset of secondary sexual

characteristics and the completion of maturation.43  During this time many physical and

emotional changes occur.  The onset of puberty varies for different physical components

such as breast, pubic hair, height, weight, body composition, bone mineral, and

menarche. However, average onset of menarche begins at ages 8 to 13 years for girls and

10 to 14 years for boys and can be a long process lasting 3-4 years for girls and 4-5 years

for boys to complete.41,45  Breast development is usually the first manifestation of

puberty for approximately 85% of girls, beginning from age 8 to13 years, followed by

pubic hair development. Menarche usually begins two years after initial breast

development, and after the peak of the growth spurt in height at a mean age of 12.8

years.43

Changes during normal growth of children also occur in body tissue components

such as fat and fat-free tissue.  Dramatic changes in body composition occur during

puberty.  Before puberty, % fat is about 15% for boys and 19% for girls.46  In girls, fat

mass increases during the later stages of puberty.  By the end of puberty, girls will have

almost twice the amount to fat as boys 43, with 16% fat in males and 27% fat in females

by the age of 18 years.46  In addition, fat-free soft tissue (FFST) increases steadily from

infancy into adolescence, with 22% of total body weight at birth to more than 40% at

puberty.43  In girls, FFST gradually increases during puberty, peaks at the onset of

menarche and then diminishes.43  Furthermore, during puberty, differences in body build

and proportions start to become prominent.  Girls will experience a broadening of the

hips relative to the waist or shoulders, becoming "rounder and more curvaceous, as

opposed to thin and boyish".43,45
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Growth and Body Composition Changes in Gymnasts

Cross-sectional research suggests that female gymnasts appear to be shorter and

lighter for their age verses the "reference sample".47  In addition, other researchers report

that gymnasts exhibit reduced growth compared to other athletes (ie., swimmers and

distance runners) and control subjects.48-51   

Some of the longitudinal research on the growth and/or sexual maturation of

gymnasts suggest that gymnasts may be delayed in their development.52-57  However,

controversy still exists due to the short duration of some of theses studies, potential

influences of self-selection based on a specific genotype and methodological weaknesses

in some of the work.56  A longitudinal study by Nichols-Richardson et al. 58 investigating

young artistic gymnasts (mean 10.1 ± 0.3 years) verses non-gymnast controls (mean 10.6

± 0.3 years), similar in age, height, and weight at baseline, found no differences in

longitudinal growth measures, but was limited by the 12 month duration of the

investigation.

Both cross-sectional and longitudinal data suggests that gymnasts reach menarche

at a later age than controls.7,54,55,59  The age of the onset of menarche was reported by

Theintz et al. 54 to be significantly older (p < 0.01) for gymnasts (14.5 ± 1.2 years, n =

11) compared to control participants (12.9 ± 0.9 years, n = 15).  Similar results were

found by Lindholm et al. 55 with gymnasts beginning menarche at 14.5 ± 1.4 years and

controls at 13.2 ± 0.9 years (p < 0.05).  And similar results were found by Kirchner et al.

7, gymnasts beginning menstruation at 14.7 ± 0.4 and controls 12.3 ± 0.3 years (p <

0.0001).
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Body Image

Body image is a construct that is complex in nature and lacks a definitive

definition.  In general, body image is defined as "a concept related to physical

appearance, specifically a person's size, shape, and weight.37  The term body image has

become widely accepted by researchers as "the internal representation of your own outer

appearance-your own unique perception of your body".38  The development of our body

image begins at an early age.  By the age of two, most children can recognize their own

body in a mirror.60  Slowly, throughout childhood, body image develops in a cultural

context.  Children begin to internalize the physical standards and messages sent to them

from society.61

Body image, in reference to appearance-based aspects, is multidimensional and

encompasses a wide array of terms in its description.  These terms include body

dissatisfaction, appearance evaluation, body esteem, and body size estimation and

accuracy, to name just a few.38  Body dissatisfaction is the amount of dissatisfaction with

an aspect of one's body, whether it is specific body parts or the total body in general.

Appearance evaluation is the range of agreement (agree-disagree) with statements about

broad appearance features.  Body esteem reflects an individual's feelings about positive

and negative features of his/her body.  Body size estimation, or body size distortion,

occurs when an individual either under- or overestimates his or her actual body

size.37,38,62

The level of body image disturbance can range from none to extreme and

therefore, is best conceptualized using a "continuum model".  Higher levels of body

image disturbance can be associated with behaviors indicative of an eating disorder.38
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While the other end of the continuum, at the low-moderate range, body image may

actually be beneficial by leading to "healthy" eating behaviors and exercise.38

Assessment of Body Image

There are a variety of techniques currently used by researchers to measure body

image in children.  These include image distortion techniques and computer-generated

reproductions of perceived body shape and size (e.g., 63), body figural ratings 64,65 and

pencil-and-paper questionnaires measuring a variety of body image conceptions (e.g., 26).

Pictorial figure ratings have recently become popular.  The popularity of these

instruments can be attributed to their simplicity of administration, obvious face validity,

and the fact that they tend to be an interesting task for respondents.66  Until the early

1990's, measuring body shape dissatisfaction using pictorial figure ratings was most

commonly conducted in adults and adolescents.  Likewise, these pictorial drawings

depicted adult figures, which only allowed for adults and older adolescents to related to

them.  However, researchers began to hypothesize that body shape dissatisfaction was

present in children before adolescence.65,67  As a result, Elizabeth Collins in 1991,

created a new pictorial instrument called the BFRS, adapted from an existing pictorial

scale the Figure Rating Scale.68  The BFRS included age appropriate children's figure

drawings that are a valid measure of body shape dissatisfaction in children first through

third grade (mean age 7.97 years)65 (see Appendix E).  Results revealed a mean actual

figure rating of 4.00 and ideal figure rating of 3.52.  Literature using the BFRS in

children of similar ages (7-10.75 years) have found similar results, with mean actual

ratings ranging from 4.03 to 4.28, to ideal ratings ranging from 3.73 to 3.95.69,70

Criterion-related validity using actual body weight and BMI have revealed moderate
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validity coefficients: pictorial “actual” rating and weight (r = 0.36; p < 0.05) and pictorial

“actual” rating and BMI (r = 0.37; p <0.05).65  In addition, Rolland et al. 71 also

compared the pictorial figure selections with BMI in Australian children ranging from 8-

12 years of age.  The correlation between pictorial “actual” ratings and BMI was r = 0.51

(p < 0.001).

The Body Image Assessment [(BIA-C (children) and BIA-P (pre-adolescents)]

procedure developed in 1989, is a measure of body dysphoria/dissatisfaction similar to

the BFRS.  The BIA-C is designed for children ages 8-12 years and the BIA-P is

designed for children ages 10-13 years.  The participant rates his/her “actual” and “ideal”

ratings and a discrepancy score is determined to yield a level of body dissatisfaction.  The

BIA has revealed a test-retest reliability in bulimics, binge-eaters, anorexics, obese, and

normals ranging from 0.60 to 0.93.64

Pencil-and-paper questionnaires are frequently used to measure body image in

children.  The Body Image and Eating Questionnaire (BIEQ) is a 14-item self-report

questionnaire which contains questions focused on concerns about being or becoming

overweight, as well as questions regarding dieting behavior and food restraint of children

in 2nd, 4th, and 6th grade (see Appendix E).  The overweight variable revealed total

correlations ranging from 0.55 to 0.85 with a coefficient alpha of 0.83.26

The Physical Self-Description Questionnaire (PSDQ), a self-report questionnaire,

has been used to measure components of physical self-concept (see Appendix E).  The

PSDQ was designed to use in adolescents 12 years of age and older and has been

validated in adolescents ranging from 12 to 18 years.  Marsh et al., established participant
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norms with a mean score for the subscales appearance 3.34 ± 1.17, body fat  4.02 ± 1.45,

and physical activity 4.21 ± 1.41.72

Theories Behind Body Image Disturbance

Theories of body image disturbance can be broken down into three main

categories for use in discussions: perceptual, sociocultural, and developmental.  Most

researchers in the study of body image disturbance divide these categories into a

perceptual aspect and a subjective aspect, sociocultural and developmental.73

The theories behind the perceptual category "address the accuracy of perceptions

regarding one's size (e.g. the belief that one is larger than one's actual size)".73  Three

primary theories have been offered to explain the perceptual aspect of body image

disturbance.  The first theory is related to cortical deficits, which points to cortical or

neurological disorders to explain size overestimation.  Second, is the theory of adaptive

failure, which states that a subject’s perception of his/her body size may not change as

his/her body changes.  And lastly, the perceptual artifact theory, which states that the

subject’s actual body size influences the extent of body size overestimation.73 The

perceptual theories behind body image disturbance are commonly used in reference to

eating disorders and are recognized as a diagnostic aspect of anorexia nervosa and

bulimia nervosa in the Diagnostic and Statistical Manual of Mental Disorders. 74

The subjective theory behind body image disturbance includes a sociocultural and

developmental component.  These theories address "satisfaction with one's body size or

specific body parts".73  The sociocultural aspect to understanding body image

disturbance is linked to the influence of culture-wide expectations and ideals regarding

thinness and attractiveness.  Sociocultural influences are particularly pervasive in
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Western culture, where there is intense societal pressure from all areas of society,

especially the media and marketplace, for women to "conform to the thin ideal."

Unfortunately, over the years, "the ideal figure has become thinner while the average

woman's figure has become larger.75  These cultural ideals are engrained into children's

minds at a young age.  The developmental approach to understanding body image

disturbance includes several theories, including teasing and negative verbal feedback,

early sexual abuse and sexualization, and puberty and onset of menstruation.73  The

current project will focus primarily on pubertal development, the onset of menstruation

and its affects on the development of body image disturbance.73

There is strong cross-sectional evidence available to support the idea that body

image is highly influenced by the developmental process.  Many researchers have found

that the older children become, the more aware they become of their body.76-79

According to Altabe and Thompson 80, the level of body dissatisfaction increases in

women as they age.  Several studies have been conducted to examine the age at which

girls begin criticize and objectively view their bodies.  A British study by Hill & Bhatti 67

showed that, according to body satisfaction questionnaires and a body figure rating scale

(age-relevant female figures), nine-year old girls reported dissatisfaction with their body

shape and size, preferring a thinner ideal body shape.  An Australian study by Tiggemann

and Barbara Pennington 81 reports evidence to support that girls as young as nine years of

age report body dissatisfaction.  In this study, nine-year old girls preferred a thinner ideal

body figure silhouette (age-relevant) in comparison to their current size.  Tiggemann and

Pennington suggest that within the Western culture, body dissatisfaction is a common

experience for girls starting at nine years of age.
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In a study designed to examine the development of body image in children

ranging in age from 6 to 9 years (mean 7.97 years), children (n = 1,118) rated themselves

according to a body figure rating scale (BFRS; age-relevant female figures).  The results

showed significant differences between the girls and boys.  The girls desired thinner ideal

figures (mean 3.52) compared to their actual self (mean 4.00), with a mean discrepancy

score (ideal minus actual) of –0.48.  Furthermore, their accuracy in selecting figures that

represented their actual self increased with age.  According to the author, girls may

develop perceptions and expectations about thinness as early as seven years of age.65

In another study, Thelen et al. 26 investigated body discrepancy (a body figure

rating scale) and body image (Body Image and Eating Questionnaire for children, BIEQ)

in 2nd (n=74), 4th (n=54) and 6th graders (n=63), overweight subjects were excluded.

Results showed significantly greater scores on the BIEQ subscale, fear of becoming

overweight (p < 0.05) when 2nd graders were compared to 4th and 6th graders combined.

Similar results were found on the figural ratings, with the 4th and 6th graders combined

revealing greater body dissatisfaction compared to 2nd graders (p < .05).  No differences

were found between 4th and 6th graders on all measures and no differences were found

between the three grade levels and on other BIEQ subscales, diet and restraint. Thelen et

al.26 suggests that there is a change in body image in girls around the age of 9 years (4th

grade).

Body Image in Artistic Gymnasts

It has been proposed that marathon runners exhibit "superior emotional health and

value body strength".76  Currently, not much is known about the well-being and body

dissatisfaction in female athletes.  A common theory is that weight-restricted, aesthetic
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athletes, particularly gymnasts, may pursue thinness for reasons that go beyond general

body dissatisfaction, but rather in order to "reach aesthetic perfection".33

In 1997, Casper et al. examined body perception and emotional health in female

adolescents aged 14-16 years (mean 14.8 ±  0.8 years) involved in aesthetic sports [(i.e.,

such sports as swimming (n = 28), ballet dancing (n = 12), and gymnastics (n = 19)]

compared to non-aesthetic sports (ie., soccer; n = 16).  Participants were administered a

General Health & Nutrition for Athletes Questionnaire and the EAT, adapted for use in

athletes.  Results found no differences in eating attitude scores between athlete groups.

When athlete's test items were compared to anorexic patients, all athletes scored

significantly lower (p < 0.01) in their responses, except one, "I am preoccupied with the

thought of having fat on my body."  The authors suggest that weight and eating concerns

and preoccupation with thinness among female, adolescent athletes were not common,

but if present were related to efforts to improve chances for success in sports

performance, and thus, were not at an increased risk for eating disorders.33

Puberty and Body Image

Several studies have examined the relationship between puberty and body image

disturbances.30,82,83  It is believed that puberty is one of the factors that is associated

with the development of a disturbed body image.82  Investigations of preadolescents have

indicated that body image and eating views and concerns begin before puberty.26-29  In

particular, a motivation to diet and a decrease in body satisfaction, as well as the

relationship between self-concept and body satisfaction, are believed to be present before

pubertal onset.27,28  When puberty begins, it is suggested that with each successive stage

of development in females there is an increase in dissatisfaction with one's body and
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increasing desire to be thinner.30  Similarly, Abraham and O'Dea 31 report that changes

in height, weight, and BMI occur over a short period of time and are accompanied by "an

awareness of body image, desire to lose weight, a clear adult perception of dieting and

the behaviors that assist weight loss."  According to Killen et al. 32, increases in weight

gain and changes in body shape and fat distribution associated with pubertal development

may lead to the development of disordered eating practices in adolescent females.

It is important to mention the relationship between onset of menarche in relation

to body image dissatisfaction.  Two models exist to explain this relationship; the first

model is related to early verses late onset of menarche in relation to other girls, and the

second involves the synchrony of menstruation with other events such as dating and

transitioning into middle school.82  Several researchers have investigated the status of

early verse late menarche and have found that, in general, girls who "mature later than

their peers (i.e., experience menarche after the age of 14) have a more positive body

image than those who reach menarche early (before the age of 11) or on time (between

the ages of 11 and 14)".73,84

Several explanations are available to interpret these results.  It is believed that late

maturation often results in less body fat and weight.85  Fabian & Thompson suggest that

what may be more important is the amount of teasing and negative verbal feedback that

physical changes during early maturation may bring.86  However, one theory among

researchers suggest that whether an individual ranks high on a desirable characteristic

depends on the "comparative and normative reference group" for different schools and

social context.87  The theory of relative deprivation 88 offers an explanation for this

phenomenon.  It states that if an individual expresses a highly desirable characteristic and
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is "unusual", he/she will be more satisfied.  On the other hand, if an individual expresses

an undesirable characteristic that is "unusual", he/she will also be more satisfied.

Therefore, if children in a social context generally wish to look more adult-like, and a

majority of their peers have not yet attained these adult-like characteristics, the individual

who does possess these characteristics will be more satisfied.87  However, this is merely

a hypothesis and is most likely a combined effect of the "cultural ideal", school context,

and other variables.

The second model behind the relationship between the onset of menstruation and

body image disturbance is explained by Smolak et al.82  In this longitudinal study by

Smolak et al. observations about the long-term effects of menstrual timing on body

dissatisfaction, as well as, eating attitudes and behaviors were investigated in middle

school-age girls as they progressed from 6th to 8th grade.  In addition, the investigators

focused on the effects of synchronous events  (i.e., other transitional events such as

dating and transitioning to middle school), along with menstrual onset.  Results found

that menstrual timing alone did not affect body dissatisfaction and eating disordered

attitudes and behaviors; however, when early menarche and at least three synchronous

events were combined, the girls appeared to be at risk for body image problems and

eating problems.

Eating Disorders and Etiology

An eating disorder can be defined as a “persistent disturbance of eating or eating-

related behavior that results in the altered consumption or absorption of food and that

significantly impairs physical health or psychosocial functioning.”  Currently, there are

two forms of eating disorders that have been identified by experts, anorexia nervosa and
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bulimia nervosa.  Provisional criteria for anorexia and bulimia is included in Diagnostic

and Statistical Manual of the American Psychiatric Association 74( see Appendix G).

This standardized criteria for the diagnosis of eating disorders has been developed to

provide greater understanding of eating disorders and consistency in the diagnosis and

treatment of eating disorders.12  Anorexia is generally classified as a refusal to maintain a

normal body weight.  Whereas bulimia is generally characterized by outbursts of binge

eating usually followed by inappropriate compensatory means to prevent weight gain.74

According to the National Institute of Mental Health, the number of people

affected by eating disorders in the U.S. has doubled in number over the past 30 years,

with the sharpest increase among females age 15 to 24 years.89,90  The lifetime

prevalence of eating disorders among women varies with estimates for anorexia from

0.5% to 3.7% 91 and bulimia from 1.1% to 4.2%.92  The prevalence of eating disorders

among younger adolescents (prepubertal) and children is unknown at this time.  A few

studies have investigated the occurrence of diagnosed anorexia before puberty, however,

no studies have been conducted on prepubertal children who have been diagnosed with

bulimia.  Of the studies which investigated the occurrence of anorexia in these children,

several aspects have been commonly identified including, distorted body image 93, fear

of fatness and food refusal 94, and preoccupation with food and food-related behaviors.93

The etiology of eating disorders is multifactorial and complex in nature.  The

development included the interaction of four broad categories: familial, sociocultural,

biological, and psychological.  In addition to these broad categories, pathogenic dieting

and weight control practices are also needed in order to develop an eating disorder.95
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Figure 2.1 illustrates the potential components involved in the development of an eating

disorder.

           96

The role of the family environment in the development of eating disorders involves many

different family patterns.  Frequently, families which struggle with substance abuse,

divorce, or physical abuse are often associated with the development of an eating
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Figure 2.1 The development of an eating disorder adapted from Lask & Bryant-Waugh,
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disorder.97  Negative childhood experiences due to parenting styles that are

“overprotective” or parents who expect strict obedience and superior performance from

their children are often associated with the development of anorexia nervosa.98,99

Family patterns of bulimics usually involve chaotic or highly dysfunctional patterns. In

addition, bulimia nervosa may stem from both childhood and parental obesity.  The

numerous struggles with weight within the family could possibly lead a family member

to become sensitized to weight and appearance, thus leading to excessive dieting.97,99

The sociocultural hypothesis in the development of eating disorders can be

attributed to western cultural ideals and roles of women.95  Some of the sociocultural

ideology includes the media’s role in portraying the thin ideal body, the western belief

that “thin is better”, a promotion of thin and fit by the fitness movement, dieting as

common behavior, pressures from the feminist movement to be “superwoman”, and the

influence of the family’s style.  There is evidence that these variables have been found to

be highly correlated with the development of eating disorders.95,100-102   Biological

hypotheses are grounded by empirical research and interpretation is difficult due to the

difficulty in separating out environmental influences.  Furthermore, the hypotheses that

attribute biological factors to the development of eating disorders are most likely a lesser

risk factor due to the limited amount of evidence and the fact that eating disorders are

almost nonexistent in some cultures.12

Attempts have been made to study the influence of genetics on the development

of eating disorders.  Several studies examining both monozygotic and dizygotic twins

have been conducted.91,103  In a recent review of twin studies, Fairburn et al. 104, claim

that the findings of the twin studies “are inconsistent and difficult to interpret,” with
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estimates for the genetic influence of bulimia ranging from 0%-83% and anorexia

ranging from 0%-70%.

Neurobiological factors may play a role in the pathophysiology of eating

disorders. Research suggests that the 5-HT (5-hydroxytryptamine; serotonin which is

synthesized from tryptophan) system may play a role.105,106  As women diet, 5-HT

diminishes in the brains of women by limiting the availability of trytophan, a precursor of

5-HT.105,106

The psychological hypotheses are numerous and are divided into three main

categories: cognitive, developmental, and body image disturbance models.36  Cognitive

models include the hypothesis that an individual believes that she has control over her

own body by a refusal to eat and the use of other pathogenic behaviors.  This control is

confused by the individual as a way to increase her value and self-worth.100,107,108  The

developmental models are similar to cognitive models, but the developmental models

base the influences of eating disorders on dysfunctional psychological development. 109

Hypothetical integrative model for the development of body image disturbance. Adapted from Thompson

et al. 38
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Measurement of Eating Attitudes and Behaviors of Children

Eating disorders are difficult to diagnose due to their complex nature.  It is

possible that an individual might possess only a few of the “symptoms” which are

necessary for diagnosis.  Or, an individual might have eating-related problems that are

not severe enough to meet the diagnostic criteria of an eating disorder.  As a result,

experts have developed several “labels” to describe these conditions.  These labels

include terms such as eating dyfunctions, subclinical manifestations of an eating disorder,

problem eating behaviors, and disordered eating.110

Researchers often administer psychometric instruments to participants in order to

compile a standardized assessment of the “severity of symptoms” associated with

disordered eating.  On these tests, individuals who score high on a particular subscale are

said to possess “symptoms” of an eating disorder and therefore, may be at an increased

risk for meeting the diagnostic criteria for an eating disorder.12

Psychological symptoms, which include eating behaviors and attitudes are often

measured using self-report pencil-and-paper questionnaires in children.26,28  The

Children's version of the Eating Attitudes Test (ChEAT; see Appendix E) consists of 26-

items designed to assess a broad range of children's eating attitudes and behaviors such as

dieting behaviors, food preoccupation, bulimia, and concerns about being overweight.

The ChEAT was constructed based on the 26-item form of the Eating Attitudes Test and

simplified the language for better understanding by children. The ChEAT is intended for

use with children 15 years old (middle school age) and younger.111,112  Maloney et al.

113 revealed a test-retest reliability of 0.81 in 8-13 year olds (n = 68), with 7% of the

children scoring within the “anorectic” range (≥20).  Concurrent validity has been shown
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for body dissatisfaction and the ChEAT r = + 0.39 (p < 0.001).112  The use of the ChEAT

with children ranging in age from 7-10.75 years, has revealed mean total scores ± SD

ranging from 5.86 ± 5.4 to 11.38 ± 8.0.69,70

The BIEQ, mentioned previously for body image assessment, is not only a

measure of body image in children, but also a measure of eating behaviors and attitudes

(see Appendix E).  The BIEQ includes two subscales, dieting behavior and eating

restraint. These variables revealed total correlations for dieting ranging from 0.69 to 0.89

with a coefficient alpha of 0.77 and restraint ranging from 0.83 to 0.88 with a coefficient

alpha of 0.81.26 The BIEQ has been shown to be a valid measure in 2nd, 4th, and 6th grade

children.26

Disordered Eating Attitudes and Behaviors Among Children

 Repeated dieting, especially when combined with weight fluctuations, is a risk

factor for the development of an eating disorder.114  Information regarding the age at

which young girls begin to "diet" and whether they clearly understand the meaning of the

term "dieting" is conflicting.  Kostanski and Gullone 70 suggest that children as young as

seven years of age have a clear understanding of the term "diet" and that these girls report

body size dissatisfaction and restrictive eating behaviors.  Schur et al. 115 reported that

87% of girls (n = 31) between the ages of 8-13 years believed that dieting meant

"changing food choices," while 42% thought it meant "eating less food."  In addition,

84% of the girls mentioned that they had first heard about dieting from their family (55%

from mothers, 13% from fathers) and 48% from the media.  Body dissatisfaction was also

measured in this investigation.  The authors suggest that by ages 8-13 years, some

children believe that a lower body weight is better, even though they do not necessarily
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take action to lose weight.  This investigation is partially limited due to the fact that

pubertal stage, or menstrual status, was not reported, and BMI was not correlated to

participant responses.  In a recent investigation that reported dieting in children, the onset

of menarche was a predictive factor in the clear perception of dieting.31  Abraham and

O'Dea 31 examined the perception of dieting among premenarcheal verses

postmenarcheal children (total n = 51) with similar mean ages of 12.6 and 12.7,

respectively.  BMI was significantly different between premenarcheal (19.1 ± 3.8) and

postmenarcheal (21.3 ± 4.0) children (p < 0.036).  Participants were administered a

general health questionnaire, the EDI, and the Eating & Exercise Examination and were

asked by the investigators questions inquiring about their perception of "dieting."  The

results revealed that premenarcheal children did not have as clear of a perception of

dieting as did the postmearcheal children.  Those premenarcheal children who did report

dieting related it to "healthy eating," rather than an attempt to lose weight.  Furthermore,

the premenarcheal children who reported dieting for weight loss had a rapid increase in

height, weight, and BMI which precedes menarche.

Disordered Eating in Female Athletes

Over the past twenty years, there has been an abundance of research designed to

investigate the prevalence of eating disorders among female athletes (22; see table

below).  Although the studies are numerous, there are no straight-forward conclusions

which can be drawn.  Many of these studies conducted possess major design flaws (i.e.,

small sample size, lack of an adequate control group, heterogeneity in the measures used

to estimate prevalence, and failure to report raw data).  These design flaws have created
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problems for the interpretability.  Furthermore, there are limited numbers of longitudinal

studies, especially those focused on adolescents.

Much of the available studies which have examined disordered eating prevalence

among athletes have been conflicting, with some reporting a higher prevalence, while

others report a lower prevalence or no differences in disordered eating compared to age-

related norms or controls.  For instance, Sundgot-Borgen in 1994, examined risk factors

and triggers for eating disorders in elite female athletes in Norway.  According to

elevated scores on the EDI, a group of athletes "at-risk" for eating disorders (22.4% of n

= 522) was created.  Clinical interviews were conducted on the "at-risk" group (n = 103

out of possible n=117) and a control group (n = 30).  The results of the interview revealed

that, among the "at-risk" group, 1.3% (7 of 522) met the DSM-III diagnostic criteria for

anorexia, while 8.0% (42 of 522) met the criteria for bulimia.  The authors suggest that

elite female athletes, especially Norwegian athletes, in specific sports are at an increased

risk for eating disorders.  Unfortunately, this study contains limitations to the methods

employed.  For instance, the control group was proportionately much smaller (n = 30)

than the studied group and were not matched on height, weight, or body composition

measurements.

In contrast to Sundgot-Borgen, Kurtzman et al. 116 conducted a study

investigating eating disorder prevalence and eating-disorder related symptoms among

female students (n = 716) at a large public university in the United States.  This study

found that female athletes had a lower percentage (n = 126; 0.8%) of subjects that met the

Diagnostic and Statistical Manual of Mental Disorders, third edition 117 criteria for

bulimia than the total group of subjects (n = 716; 2.7%).  The percentages of the other
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groups, included dance majors (n = 50; 4.0%), students visiting a primary care clinic (n =

143; 4.2%), or a group of sorority members (n = 200; 3.0%).  Unfortunately, this study

did not distinguish between the types of sports participated in by the athletic group.

Several researchers have examined participants in sports emphasizing leanness

(e.g., such sports as gymnastics, synchronized swimming, ballet, figure skating, diving,

and running) to determine if sports that require a thin-build for appearance and optimal

sports performance have an increased risk for developing disordered eating compared to

sports without weight-restrictions.24,118,119

Unfortunately, information regarding disordered eating among athletes involved

in leanness sports is also conflicting.  Sundgot-Borgen's 118 investigation of Norwegian

elite female athletes found that the percentage who met the criteria for anorexia bulimia,

or anorexia athletica (a "subclinical" eating disorder) was highest in sports that

emphasized leanness, with 27% and 34% of participants in weight-dependent and

aesthetic sports, respectively.

In 1989, Davis and Crowles compared issues of diet concerns, weight, and

personality factors in two groups of female athletes: those in sports that require a thin-

build (gymnastics, synchronized swimming, ballet, figure skating, and running) to those

sports without these requirements (field hockey, basketball, volleyball, and downhill

skiing).  In addition, the study also included a control group of college students not

engaged in sports beyond the recreational level.  Results showed that with a comparison

of the thin-build athletes with the normal-build athletes, that the thinner build athletes

showed a "greater drive for thinness, are significantly thinner, and have fewer menstrual

cycles."  The thin athletes did not have EDI scores that were significantly different than
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the non-athletes controls.  The authors hypothesize that the lower-than-normal body mass

reflects a greater preoccupation with weight and diet and that "they are not satisfied with

their appearance."   Interestingly, the subjects of the control group were also not satisfied

with their appearance even though they were not particularly thin.24

In 1993 Stoutjesdyk and Jevne examined 191 athletes (104 females, 87 males)

recruited from universities and sport clubs across Canada.  The results of the female

athletes are relevant to the current topic and will be reported.  Female athletes were

divided into four groups depending on class of sport: leanness (gymnastics and diving)(n

= 26); weight-matching (lightweight rowing and judo)(n =32); no weight restrictions

1(volleyball)(n = 46); and no weight restrictions 2 (heavyweight rowing)(n = 18).  All

participants completed the self-report questionnaire EAT-40.  Results revealed that

athletes in the weight-matched and leanness sports had significantly higher mean EAT

scores than the non-weight restricted class.  Leanness sports alone (gymnastics 17.6%,

diving 22.2%), had the highest percentage of athletes who met the cut-off score (≥30)

which indicates the “anorexic range” with the average for all female athletes at 10.6%.

The authors acknowledge that scores of the female athletes as a group are comparable to

samples of normal college populations, suggesting that female athletes are not more

prone to eating disorders than the general population; however, female athletes in

activities that emphasize leanness or weight-matched activities may have a higher

preoccupation with food and weight than nonweight restricted athletes.

 Prevalence of Disordered Eating Among Artistic Gymnasts

Among the numerous studies designed to investigate disordered eating among

athletes, several have included gymnastics among a heterogeneous grouping of sports
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(see table below).  However, only a hand-full have exclusively examined gymnastics

alone.3,9-11  A majority of the studies are based on college-aged participants, with only

two including adolescent-aged participants.34,120

In 2000 Smolak et al. attempted to examine the relationship between athletic

participation and eating problems using a meta-analysis.  Gymnast studies were included

with various age groups and levels of ability (elite vs. non-elite).  The results of the meta-

analysis revealed that some athletes of particular sports, such as dancing, were

“somewhat more at risk for eating problems than non-athletes.”  However, significant

effects did not appear for gymnasts.  While no significance was found, results revealed

that “gymnasts are slightly less likely to show signs of eating problems than are non-

athletes” (d = -0.11; z = -1.89).  When comparing elite gymnasts to non-athletes, no

significant differences were found (d = 0.24; z = 1.75), which the authors speculate may

be due to a relatively small total n of 50 gymnasts.25

In 1988 Rosen and Hough attempted to measure pathogenic weight control

behaviors (i.e., self-induced vomiting, laxatives or diuretics, diet pills, fasting, or fluid

restriction) among 42 female college gymnasts, ranging in age from 17-22 years.  All

participants completed The Michigan State University (MSU) Weight Control Survey,

designed exclusively for the athlete population. The results revealed that all 42 gymnasts

were actively attempting to diet to improve performance and lose weight and that 26

(62%) were using at least one form of pathogenic weight control method.  In addition, 28

(67%) were told by their coaches that they were too heavy, with 21 (75%) of this group

engaged in pathogenic weight control behaviors.  Of the 14 (33%) gymnasts who were

not told by their coach they were too heavy, 5 (36%) used pathogenic weight control
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methods.  The findings suggest that gymnasts are highly concerned about their weight,

with a majority using pathogenic weight control methods to lose weight. Furthermore,

gymnasts whose coaches tell them they are too heavy, are more likely to use these

dangerous weight control methods.3

In 1990 Harris and Greco examined weight control and weight concern in 28

female college gymnasts, ranging in age from 17 to 23 years (mean 19.5 years).

Gymnasts competed at either national elite level or non-elite level.  Information regarding

the gymnast’s attitudes about weight and gymnastics performance was collected, along

with two standardized, self-report questionnaires, EAT and EDI, and an obesity

knowledge test. The results found that 56% and 17% of the gymnasts felt pressure from

their coach or fellow gymnasts to lose weight, respectively.  Interestingly, (78%) reported

that they were either “too fat” or “a little too fat,” with none feeling they were too thin.

Furthermore, 61% of the gymnasts were actively trying to lose weight.  Gymnast’s scores

from all subscales on the EAT and EDI, except one Ineffectiveness subscale, were not

statistically different from the published norms.  Comparisons of elite (n = 10) with non-

elite gymnasts (n = 18) found that elite gymnasts scored significantly lower (better) on

the EDI Body Dissatisfaction subscale and the EAT Dieting subscale, and appeared to

score lower on the EDI Drive for Thinness subscale and the EAT total score.

Furthermore, there were no significant differences between the groups in body weight

and body mass index.9

In 1993 Petrie and Stoever conducted a study designed to examine pathogenic

weight control behaviors and incidence of bulimia nervosa in NCAA-Division 1 female

college gymnasts (n = 218), with a mean age of 19.4 years (±1.1).  All gymnasts were
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administered The Bulimia Test-Revised (BULIT-R), a 36-item self-report measure based

on the diagnostic criteria of the DSM-III-R, which is designed to determine the

prevalence of bulimia nervosa and eating and pathogenic weight control behaviors.  The

results of this investigation revealed that 4.1% of the gymnasts were diagnosed with

bulimia.  Results found that 32.6% of the gymnasts had reported binge eating at a

frequency of at least once a week, 28.4% reported fasting or going on a strict diet at least

four times within the past year, 6% reported vomiting at least two to three times per

month, and 0.5 and 2.4% reported using diuretics and laxatives, respectively, at least once

a week. Although there is a high percentage of gymnasts engaged in dangerous

pathogenic weight control practices, the authors did not find results significantly high

enough for a diagnosis of bulimia.  In addition, the authors concluded that the prevalence

of bulimia among gymnasts is equivalent to rates observed in normal college females.10

In 1990 Warren et al., attempted to examine disordered eating patterns among

NCAA-Division 1 female college athletes (n = 74) involved in various sports, including

gymnastics compared to college non-athlete controls (n = 52). Gymnasts (n =15) scores

on the EAT and EDI were compared to cross-country runners (n = 12), athlete controls

(basketball, golf, volleyball, swimming, and tennis)(n = 47), and non-athlete controls (n =

52). Gymnasts scored significantly higher than cross-country runners on the EAT and on

EDI Drive for Thinness, Body Dissatisfaction, and Interoceptive Awareness subscales

only.  However, the athlete groups combined did not differ from non-athlete controls on

these subscales.  Interestingly, gymnasts exhibited significantly higher BMI than cross-

country runners.  No significant differences in EAT total score were found among groups

when a cut-off of ≥30 was established (indicating anorexic attitudes);  gymnasts scored
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highest with 20%, 17% of athlete controls, 12% of non-athlete controls, and no runners

received a score ≥30.  Likewise, no significant differences emerged between groups with

a EDI Drive for Thinness mean score cut-off of 15, which indicates weight

preoccupation.  The authors conclude: “participation in a sport for which low body

weight is important to performance does not appear invariable to confer risk for

disordered eating.”  Furthermore, they conclude that differences in drive for thinness and

body dissatisfaction between gymnasts and runners could be linked to a greater emphasis

placed on aesthetic appearance in the sport gymnastics.14

In 1995 O’Connor et al. attempted to examine eating disorder symptoms in

NCAA-Division 1 female college gymnasts (n = 23) compared to age-, height- and

weight-matched undergraduate controls (n = 21) with a mean age of 19.8 years.  The

EDI-2 and Eating Disorders Inventory Symptom Checklist (EDI-SC) were administered

to both the gymnasts and controls to obtain information about symptoms of eating

disorders and the presence of pathogenic weight control behaviors.  When compared to

published normative averages of female college students, gymnasts scored significantly

higher on the EDI-2 subscale, Drive for Thinness (DFT).  Both gymnasts and controls

scored approximately two-thirds of one standard deviation above the norms on the DFT

subscale.  No significant differences between the gymnasts and controls on all 11

subscales of the EDI-2 or on the EDI-SC lifetime and 3-month prevalence rates of

pathogenic weight control behaviors (binging, vomiting, laxative use, diet pills use, and

diuretic use).  However, 12/23 (52%) of the gymnasts and 14/21 (67%) of controls

reported using at least one pathogenic weight control method during their lifetime.  The

3-month prevalence rates of pathogenic weight-control behaviors were low compared to
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lifetime prevalence rates.  The authors conclude that gymnasts do have concerns about

their weight and being thin but they do not differ from controls.  These findings imply

that gymnasts may be no different than their college-age peers in the presence of

symptoms of eating disorders and pathogenic weight-control practices.11

Two studies have been conducted using adolescent female gymnasts.  In 1990

Benson et al. investigated the eating problems of Swiss adolescent gymnasts (n = 12;

mean age of 12.5 ± 1.1 years), swimmers (n = 18; mean age 12.8 ± 0.9 years) and non-

athlete controls (n = 34; mean age 13.4 ± 1.2 years).  Gymnasts were members of the

Swiss National Team.  The EDI was completed by all the participants and compared to

published norms of the EDI for an anorexic population.  The results of the comparisons

revealed that, out of a possible 8 total subscales, swimmers had elevated scores on seven,

controls five, and gymnasts only two.  The gymnasts score high on the subscales

Interpersonal Distrust (16%) and Maturity Fears (66%).  In addition, swimmers scored

significantly higher on two subscales compared to gymnasts and controls (p < 0.05).  For

instance, 38% of swimmers had elevated scores on the Body Dissatisfaction scale than

gymnasts (1%) or controls (9%) (p < 0.01).  The gymnasts in this study did not show

symptoms of eating disorders similar to eating disorder individuals.120

A second study of adolescent gymnasts was conducted by Mallick et al in 1987.

Mallick and colleagues attempted to investigate behaviors and psychological traits to

determine whether "high-risk" adolescent athletes, including gymnasts, compared to

eating disorder patients.  The female participants (n = 248), with a mean age of 15.9

years, made up three population groups:  41 diagnosed eating disorder patients (22

anorexic, 19 bulimic), 87 athletes (gymnastics, track, swimming and ballet), and 120
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controls.  The average weight of the participants was significantly different with the

eating disorder patients weighing significantly less than controls, and athletes weighing

more than the eating disorder patients, but less than controls.  The Offer Self-Image

Questionnaire for Adolescents (OSIQ) and a Health Habits Questionnaire, developed by

the investigators for the study, were administered to all participants.  Results of the OSIQ

revealed that the eating disorder group consistently scored significantly lower (negative)

than published norms, athletes or controls on all subscales except one, vocational-

educational goals.  The controls scored at the mean on the majority of the subscales, with

the athletes scoring above the means on all subscales except one, sexual attitudes.  The

results of the dieting and weight loss methods of each group reveal the eating disorder

patients with the most extreme patterns, followed by the athletes, then controls with the

least extreme patterns.  Forty-eight percent of the patients, 28% of the athletes, and 25%

of controls were actively dieting.  Similarly, fifty-three percent of the patients, 17% of the

athletes, and 7% of the controls had vomited on average at least once per week. The

authors suggest that these results reveal "radically different psychological profiles" of the

eating disorder patients compared to the athletes. However, athletes still possessed

similar rates of pathogenic weight control behaviors as eating disorder patients. Overall,

the authors suggest that those who at face value appear to have high-risk behaviors which

are prime for developing eating disorders,  "are not likely to be at risk unless their

emotional status and social functioning have deteriorated to a low level".34

SUMMARY

The construct of body image has commonly been researched in its relation to the

self-evaluation of one's body shape and weight.  Research has emphasized the potential



36
influences of normal growth and body composition changes in children and young artistic

gymnasts on body image and eating attitudes and behaviors.  During normal growth in

children, there are gradual increases in measures of height, weight, BMI, %fat, total body

fat, and lean muscle mass. Once the onset of puberty has occurred, dramatic changes in

these growth and body composition measures occur.  Research has suggested that young

gymnasts also experience increases in growth measures, however, the change in growth

may be slower or slightly delayed in comparison to normal children.

In addition, research has focused on puberty in association with the development

of body image disturbances and disordered eating attitudes and behaviors.   Some studies

suggest that body dissatisfaction and a motivation to diet occur before puberty.  However,

a majority of researchers claim that, as children undergo puberty, there is an increased

awareness of body image, with a desire to lose weight.  Currently, only a handful of

studies have examined body image in gymnasts.  Although this area is still controversial,

some studies report that body image disturbance is not as prevalent among gymnasts as

the non-gymnast peers.

 Some researchers have proposed that due to the increased pressures from their

sports, and cultural pressures for thinness, that young athletes are at a higher risk for

developing disordered eating behaviors than their non-athlete peers.  However, although

studies are conflicting, the prevalence of disordered eating among athletes is unknown.

Furthermore, due to the nature of the sport, the prevalence of disordered eating among

gymnasts has gained interest within the scientific community within recent years.  The

findings are conflicting, with some reporting a higher prevalence of disordered eating

among gymnasts, while others reporting no statistical differences on measures of
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symptoms of disordered eating between gymnasts and non-gymnast peers.  Again, due to

methodological weaknesses of studies, and the lack of large-scale prevalence studies, the

prevalence of disordered eating among artistic gymnasts is currently unknown.

Additional research is necessary in order to gain an understanding about the

influence of pubertal growth in children and the participation in gymnastics on body

image and eating attitudes and behaviors.  Furthermore, longitudinal studies in children,

compared to matched controls, are warranted in children and young artistic gymnasts.

This is a major area lacking within the current literature.

The current project attempts to prospectively examine body image and eating

behaviors in prepubertal artistic gymnasts compared to BMI-matched non-gymnast

controls over two years.  This study is the first prospective study to examine these

measures in prepubertal gymnasts compared to matched controls.  Therefore, the current

study attempts to bridge the gap in the literature and offer a better understanding of body

image within these groups.
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A Summary of the Studies on Eating Disorders in Athletes

STUDY
Mixed
Sports

SPORT(S) SUBJECTS CONTROLS MEASURES OUTCOME

Borgen &
Corbin 19

(1987)

ballet
dancing,
body
building,
cheerleading,
gymnastics,
swimming,
track/field,
volleyball

79 female
athletes

101 female
non-athletes

EDI No SSD
differences
btw athletes
and controls

Davis &
Crowles 24

(1989)

thin-build
(gymnastics,
diving, figure
skating,
synchronized
swimming,
long-distance
running,
ballet);
normal build
(field
hockey,
basketball,
sprinting,
downhill
skiing,
volleyball)

64
collegeTB
female
athletes;
62 college
NB female
athletes

64 female
college
students

EDI no SSD btw
groups on
EDI total
scores. TB >
NB/controls
in wt
concerns,
body
dissatisfacti
on, dieting

Kurtzman
et al. 116

(1989)

Unspecified
sports

126 college
female
athletes

590 college
students from
other groups
(sororities,
classes)

EDI Athletes
scored
lower (lesser
degree of
symptoms),
or within
norms, on
all eating
disorder
measures
than
controls.
Stat. tests
not
performed
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Mallick et
al. 34

(1987)

Track,
gymnastics,
ballet

87 female
athletes; 41
females
with eating
disorders
(mean age
15.9 years)

120 female
high school/
jr. high
controls

Self-reports of
vomiting,
dieting, and
eating
disorders

Freq.
dieting,
vomiting,
and claimed
anorexia:
eating
disorder
subjects >
ath >con.

Rosen et
al. 17

(1986)

10 collegiate
varsity sports

182 college
female
varsity
athletes

NONE Questionnaire
on dieting and
weight control
practices

32%
engaged in
at least 1
pathogenic
wt-control
practice,
25% for diet
pills, 20%
for regular
binges, 16%
for
laxatives,
14%
vomiting,
5% for
diuretics
abuse

Warren et
al.14

(1990)

Gymnastics,
cross-
country, golf,
swimming,
tennis,
volleyball,
basketball

74 college
female
athletes

52 female
non-athlete
college
controls

EAT-40, EDI No overall
diff. Btw ath
and con. No
ath scored in
disturbed
range
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STUDY
Specific
Sports

SPORT(S) SUBJECTS CONTROLS MEASURES OUTCOME

Brooks-
Gunn et
al. 84

(1987)

ballet
dancing

55 female
dancers

NONE EAT-26 33% report
anorexia or
bulimia in past

Hamilton
et al. 16

(1985)

ballet
dancing

55 white
female
dancers, 11
black
female
dancers

NONE EAT-26 15% of white
dancers reported
anorexia, 19%
bulimia;  no
black dancer
reported
anorexia or
bulimia

Weight
and
Noakes
121

(1987)

distance
running

125 female
runners
(mean ages
21-37 years)

25 college
female
controls

EAT-26, EDI No SSD btw
runners and
controls for
eating problems

Dummer
et al. 15

(1987)

swimming 487
female,468
male
child/adoles
cent
swimmers

NONE Michigan
State Univ. wt
control survey

15.4% of
females, 3.6%
of males used at
least one
pathogenic wt-
control methods

Rucinski
122

(1989)

ice-
skatering

23 female,
17 males
skaters

NONE EAT-40 48% of females,
no males scored
in anorexia
range

Steen and
Brownell
123

(1990)

wrestling 63 college,
378 high
school male
wrestlers

NONE Questionnaire
on dieting and
wt-control
behaviors

63% of college,
43% of high
school reported
preoccupation
with food
during season;
52% college,
26% high
school reported
fasting at least
once/wk; 41%
college, 29%
high school
binged btw
matches
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STUDY

Gymnastics
SPORT(S) SUBJECTS CONTROLS MEASURES OUTCOME

Rosen and
Hough 3

(1988)

college
gymnastics

42 female
college
gymnasts

NONE Michigan
State Univ.
wt control
survey

All gymnasts
were dieting
(50% for
performance,5
0% for
appearance);
62% used at
least one
pathogenic
wt-control
method; 66%
told they were
too heavy by
coaches

Harris and
Greco 9

(1990)

college
gymnastics

28 female
gymnast; 9
elite, 18
non-elite

NONE EDI, EAT No SSD btw
gym and
norms on both
EDI and EAT
totals or
subscales

Petrie 22

(1996)
college
gymnastics

25 female
college
gymnasts

NONE BULIT-R,
Body Parts
Satisfaction
Questionnair
e,Rosenberg
Self-Esteem
Scale

88% had used
at least one
pathogenic
wt-control
method
(DSM-IV);
16% had
scores on
BULIT that
indicated
bulimia
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Petrie and
Stoever 10

(1993)

college
gymnastics

218 female
college
gymnasts

NONE BULIT-R 4.1% had
score
indicating
bulimia,
32.6%
reported
binging at
least once/wk;
28.4%
indicated
fasting or
going on a
diet at least 4x
in past year;
6% vomited at
least 2-
3x/month;
2.4% reported
laxative use at
least once/wk

O'Connor
et al. 11

(1995)

college
gymnastics

25 female
college
gymnasts

25 age-, ht-,
wt-matched
controls

EDI-2 No SSD btw
gym and con.
Both group
had stat. sign.
Higher DFT
scores than
female college
norms
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CHAPTER 3

A PROSPECTIVE STUDY OF BODY IMAGE AND EATING ATTITUDES AND

BEHAVIORS IN FEMALE PREPUBERTAL ARTISTIC GYMNASTS AND BMI-

MATCHED NONGYMNAST CONTROLS1

1Cordray, K.D., Massoni, J.M., Laing, E.M., Nickols-Richardson, S.M., Modlesky, C.M.,
O'Connor, P.J., Boyd, A.M., Lewis, R.D.
To be submitted to the International Journal of Eating Disorders.
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ABSTRACT

There have been suggestions that participation in artistic gymnastics is associated

with a higher prevalence of body image disturbances and/or disturbed eating attitudes and

behaviors.  The purpose of this study was to examine potential changes in body image

and eating attitudes and behaviors over two years in prepubertal gymnasts (GYM; n = 11)

and BMI-matched non-gymnasts controls (CON; n = 11).  Body image and eating

attitudes and behaviors were measured using four questionnaires: (1) the children’s Body

Figure Rating Scale [BFRS 1; Actual, Ideal and Discrepancy (Ideal ratings - Actual

ratings];  (2) Physical Self-Description Questionnaire (PSDQ)2 Physical Activity, Body

Fat & Appearance;  (3) the Body Image Eating Questionnaire (BIEQ)23 and  (4) the

children's version of the Eating Attitudes Test (ChEAT)24, at year-two only.  Body

composition was assessed with dual-energy x-ray absorptiometry (Hologic, QDR

1000W) using pediatric software.  At baseline mean values were not different between

GYM and CON for age (10.7 vs. 10.5 yrs), height (141 vs. 144 cm), weight (33.3 vs. 34.7

kg), BMI (16.8 vs. 16.5) and FFST (27,981 g vs. 24947 g).  However, GYM had lower

%fat (14.5 vs. 21.8 % fat; p = 0.001; η2 = 0.41), total body fat (5,008g vs. 7,565g; p =

0.024; η2 = 0.23) and higher energy expenditure (1691 kcals/day vs. 1265 kcals/day; p =

0.001; η2 = 0.79).  The GYM and CON exhibited increases in all growth measures over

two years.  From baseline to year-two, GYM had significantly lower %fat (η2 = 0.34; p =

0.004) and total body fat (η2 = 0.59; p < 0.001) and higher FFST (η2  = 0.22; p = 0.028)

than CON.  From baseline to year-two, no differences in Actual or Ideal ratings were

observed between GYM and CON.  While not statistically different, GYM and CON

showed similar decreases in discrepancy scores (η2 = 0.16), indicating both wanted to be
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thinner.  There were no differences on Appearance and Body Fat subscales of the PSDQ

between GYM and CON; however, GYM scored significantly higher (p = 0.03) than

CON on Physical Activity subscale of PSDQ.  From baseline to year-two, no differences

were observed on subscales of the BIEQ.  One GYM and one CON reported dieting

during the 2 years.  At year-two, GYM and CON mean total scores on the ChEAT fell

within the normal range.  These data suggest that changes in body image and eating

attitudes and behaviors of prepubertal gymnasts do not differ from those of BMI-matched

non-gymnasts. Moreover, there was no indication of disturbed body image or at-risk

eating behaviors in these young females.

INTRODUCTION

Fortunately, most people never develop an eating disorder.  However, certain

cultural, social, behavioral, psychological and biological factors interact in a complex

way that places vulnerable individuals at increased risk for developing an eating disorder.

Some risk factors, such as engaging in dieting behavior and body dissatisfaction,

consistently have been related to the subsequent development of an eating disorder.

Other hypothesized risk factors such as participation in the sport of artistic gymnastics3,

have been less well established.4

To the best of our knowledge, there is no compelling scientific evidence that

eating disorders are more common among artistic female gymnasts than in the general

population because no large scale prevalence study has been conducted using accepted

diagnostic criteria and epidemiological methodology.5  Why then do many authors

contend that artistic gymnasts are at increased risk for the development of an eating

disorder?  While anecdotal and case study evidence is sometimes cited; for instance, the
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fact that lean gymnasts can appear anorexic or the highly publicized cases of elite

gymnasts who have suffered from an eating disorder 6, most research has involved

questionnaire studies of college-aged female gymnasts. Several early investigations found

that a high percentage of these gymnasts reported using pathogenic weight control

behaviors.7,8  Later investigations using questionnaires designed to measure symptoms of

disordered eating have shown fewer weight concerns among gymnasts.9-13  In a meta-

analysis that included studies examining problematic eating behaviors among female

athletes, significant or large effect sizes did not emerge when the data from gymnasts

were examined.14  Other investigators have employed poorly validated and not generally

accepted diagnostic criteria (anorexia athletica) for determining an eating disorder 15 and

their results mistakingly imply that eating disorders are high among artistic gymnasts.16

In sum, the interpretation of the findings of most of these studies is uncertain because of

methodological limitations, including the failure to employ psychometric measures with

published evidence of their validity and the failure to obtain data on, and make

comparisons with, appropriate control groups.

Perhaps the most convincing argument in support of the hypothesis that

participation in the sport of artistic gymnastics is a risk factor for developing an eating

disorder is the fact that there is a strong rationale for competitive gymnasts to lose body

fat because it appears that leanness (lack of body fat) contributes to success in

gymnastics.  The physics of this idea is sound because fat mass does not contribute to the

ability of the gymnast to move but, rather, it represents additional dead weight that must

be lifted during every aerial movement.  Published data also support this notion.  For

example, statistically significant, moderate correlations were observed between
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performance ratings and both endomorphy and skinfold thickness among elite female

artistic gymnasts competing at the 24th World Championships.17  Since only a few dozen

gymnasts worldwide have the motivation, coaching, and ability to become elite

performers, the bigger public health concern is whether the tens of thousands of less elite

child and teenage gymnasts who engage in competition are at increased risk for

developing disordered eating patterns because they expect such eating behavior to result

in a lean physique and improved performance.

A host of prospective investigations with large numbers of adolescents, as well as

structural equation modeling studies, have found that body image disturbances are

predictive of eating disorders.18-21  To date, only one study has examined body image

perceptions in teenage artistic gymnasts and based on discrepancies in actual and ideal

body weight, the gymnasts demonstrated some degree of body dissatisfaction.22

Moreover, body image concerns are present in children before the onset of puberty 23-25,

and once puberty is initiated, there is an increase in body dissatisfaction and a desire to be

thinner with each successive stage of development.26  The increases in body weight and

changes in body shape, body composition and fat distribution associated with pubertal

growth and maturation, may allow maturing girls to be especially prone to developing

eating pathologies and body image disturbances.27-29  Thus, as young artistic gymnasts

approach puberty, the combination of maturational changes, along with participation in a

sport that emphasizes leanness, could place them at risk for body image disturbances and

potentially eating disorders.

The primary hypothesis was that while body image disturbances would increase

over the two-year study period in association with growth and body composition changes,
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the changes among girl gymnasts would not differ from those observed for sex and body

mass index matched non-gymnast controls.  A second hypothesis was that both groups of

parents would show responses similar to the reports of the child participants.

The overall objective of the research was to examine longitudinally the influence

of participation in gymnastics on selected risk factors for eating disorders.  Also, specific

measures were obtained of established risk factors from different domains of relevance to

eating disorders, and these included the social (parental satisfaction with and attitudes

about their daughters’ shape and weight), psychological (the girl’s image perception of

their own body), behavioral (dieting) and biological (body composition) domains.

MATERIALS AND METHODS

Subjects and Design

Female artistic gymnasts (GYM; n=16) between the ages of 8 and 12 years, and

same age controls (CON; n=16) also matched (± 0.07) at the outset of the investigation

on body mass index (BMI) were recruited to participate in this study from gymnastics

clubs and the local community in the Athens-Atlanta, Georgia area.  The study was part

of a larger, multicomponent prospective investigation of child gymnasts, and the bone

mineral density results have been reported elsewhere.30-32  Those GYM (n = 11) and

CON (n = 11) who completed all body image and eating questionnaires at baseline and

after two years were included in the statistical analyses.

At baseline the gymnasts competed at U.S.A. Gymnastics Association level 5

competitive ability or higher (out of 10, with level 5 being the lowest level of

competition).  At the end of year two, GYM competed at level 7 or higher.  At baseline

and two years later gymnasts reported training an average (±SD) of 5.9 ± 0.4 hours and
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17.9 ± 6.6 hours per week, respectively.  The non-gymnasts had never participated in

competitive gymnasts, however, a few of these controls participated in organized

competitive physical activities during a portion of the two-year investigation (4 were

involved either in soccer, basketball, or tennis for approximately 3 to 5 hours per week).

Screening was conducted prior to baseline testing and potential GYM and CON

were excluded based on evidence of secondary sexual characteristics (i.e. breast

development or pubic hair) or if they reported that they had started their menstrual cycle.

All participants were Caucasian, except one Hispanic control, and were non-smokers.

Prior to baseline testing, a consent form was read to each participant, and both the

participant and at least one of her parents signed an informed consent document that was

approved by the Institutional Review Board for Human Subjects at the University of

Georgia.

General Procedures

Testing procedures were completed at baseline and ~24-months later.  All

participants and parent(s) arrived at the Clinical & Sports Nutrition Laboratory and

completed consent forms, demographic and general information questionnaires, as well

as a battery of standardized questionnaires regarding body image and eating behaviors

After this, anthropometric and body composition assessments were made.  In addition,

participants completed a physical activity questionnaire and were provided instructions

on the take-home questionnaire for self-assessment of sexual maturation.

Anthropometric measures

Stature and weight measurements were performed by a trained technician.  The

Anthropometric Standardization Reference Manual 33 describes the techniques we used
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to perform these measurements.  Stature was measured without shoes to the nearest 0.1

cm using a wall-mounted stadiometer (Novel Products Inc., Rockton, IL).  Body weight

was measured with the participant dressed in gym shorts, top, and socks.  The weight was

measured to the nearest 0.25 kg using a calibrated double beam balance scale.  Body

Mass Index (BMI) was calculated for each participant using weight in kilograms divided

by height in meters squared.

Body Composition

Fat mass (FM) and fat-free soft tissue mass (FFST) were measured using dual-

energy x-ray absorptiometry (DXA; QDR-1000W; Hologic Inc., Waltham, MA).  Percent

body fat, FM, and FFST were determined using DXA Enhanced Whole Body Analysis

Software.  Quality control of DXA soft tissue was assured by scanning an external wedge

with a composition of aluminum and lucite (polymethylmethacrylate) which has been

calibrated against stearic acid (100% fat) and water (8.6% fat; Hologic, Inc.).  Test-retest

analyses conducted by our laboratory on 11 children 4 to 8 years of age scanned two

times over an eight day period demonstrated a DXA in-vivo short-term precision (CV) of

2.2% for %fat.

Energy Expenditure

Physical activity was estimated with a seven-day physical activity recall

questionnaire.34  The test-retest reliability among 119 children, 10-11 years of age, was r

= 0.47.35  Energy expenditure (kcal/day) was estimated according to the method Blair et

al.34  Subjects were interviewed to recall hours spent in sleep as well as light, moderate,

hard and very hard activities for the previous five weekdays and the previous weekend.
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A series of equations were applied to each of these variables to generate the total energy

expended.

Sexual maturation rating

Sexual maturation was assessed at year two only by participant self-assessment.36

The self-assessment tool was used to determine the onset of puberty and is a modified

version of the Tanner Stages of Sexual Development rating scale.37  The participants

were provided with a figural representation of the five Tanner stages of breast and pubic

hair development from which to self-select the illustration that most closely represented

their own bodies.  The specific stages include: 1) Stage 1 there is no evidence of pubic

hair or breast development; 2) Stages 2 to 4 there a gradual increase in pubic hair or

breast development;  and 3) Stage 5 there is an achievement of menarche.38,39  The self-

assessment tool employed has been shown to be a valid method for collecting Tanner

Stage development in young females ranging in age from 11 to 14 years.36,40

Information regarding the age of onset of the menstrual cycle was collected from a

questionnaire developed by our laboratory.

 Body Image and Eating Questionnaires

Body Figure Rating Scale (BFRS)

The children's version of The Body Figure Rating Scale (BFRS)1 consists of

seven figure drawings depicting young girls ranging in size from very thin to obese.  The

figural drawings are presented in Figure 3.1.  Participants were asked to indicate which

drawing looked most like herself (termed "actual" in this report) and which drawing

looked most like what she wanted to look like ("ideal").  The drawings were scored as

whole numbers with one being the thinnest and seven being the heaviest figure.  A score
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representing the degree of body shape dissatisfaction was determined by subtracting the

actual from the ideal body shape (ideal-actual = discrepancy).  Thus, a negative

discrepancy score indicates an individual who wants to be thinner and a positive score

represents someone who wants to be fatter.  There is evidence that this BFRS results in

valid measures of actual and ideal body size as well as body dissatisfaction.1,25,41

The Physical Self-Description Questionnaire

The Physical Self-Description Questionnaire (PSDQ); was completed by all

participants.2  The 72-item questionnaire is a multidimensional physical self-concept

instrument.  The PSDQ is designed to measure 11 constructs related to self-descriptions

of the self and these are labeled: strength, body fat, physical activity, endurance/fitness,

sports competence, coordination, health, appearance, flexibility, general physical self-

concept, and self-esteem.  There is convergent, divergent and factorial validity evidence

supporting the 11 constructs measured by the PSDQ 2, however, the present investigation

focused on only the three most relevant scales Body Fat and Appearance because they are

valid measures of body image, and Physical Activity in order to confirm via self-report a

group difference in physical activity.  A likert scale, ranging from 1 to 6, was used to

score the responses.  A higher score indicates the greater degree to which participants are

likely to possess the characteristic indicated by the subscale.  Questions such as "I have a

nice looking face" were scored as follows: False (1); Mostly False (2); More False Than

True (3); More True Than False (4); Mostly True (5); True (6).  However, questions were

reversed scored if the question was posed in a negative manner.
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The Body Image and Eating Questionnaire for Children

The Body Image and Eating Questionnaire for Children (BIEQ)42 is a 14-item

questionnaire that is designed to assess eating behaviors and body images in children,

which includes three subscales: "dieting" history (3 items), "fear" of being or becoming

overweight (8 items), and eating "restraint" (3 items).  The items were scored so that the

higher the score, the greater the frequency of the cognitions or behaviors indicated by the

subscale.  Some items were presented in a likert format, and others in yes/no response.

Thelen et al 42 did not detail their scoring procedure.  The scoring used in the current

study involved the following: "yes" receiving 1 point and "no" receiving a zero score;

never (0), sometimes (1), a lot (2), all the time (3).  For one item (question 2) the likert

scale read: never (0), 1 time (1), 2-3 times (2), 4-5 times (3), and more than 5 times (4).

The likert scale for question 9 read: very underweight (0), a little underweight (0), about

the right weight (0), a little overweight (1), and very overweight (2).  Despite the

ambiguity with the scoring criteria, this instrument has published evidence supportive of

its construct validity for use with children between the ages of 8 and 13 years.  It has also

demonstrated internal reliability for each subscale (alpha-coefficients of 0.77, 0.81, and

0.83).42

The Children's version of the Eating Attitudes Test (ChEAT)

The Children's version of the Eating Attitudes Test (ChEAT)24 was completed at

the year-two testing period only.  The ChEAT consists of 26-items designed to assess a

broad range of children's eating attitudes and behaviors such as dieting behaviors, food

preoccupation, bulimia, and concerns about being overweight.  The ChEAT was

constructed based on the 26-item form of the Eating Attitudes Test but it uses a
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simplified language.  The ChEAT is intended for use with children 15 years old and

younger.43  The scoring used involved the following: never (0), rarely (0), sometimes (0),

often (1), very often (2), and always (3).  Item responses were totaled so that the higher

the score, the greater likelihood of being considered in the "anorexic" range (≥20).  There

is evidence that scores from the 26-item ChEAT can be validly interpreted as measures of

disturbed eating attitudes and behaviors in middle school age girls.44

Questionnaires completed by the parents

The BFRS, BIEQ, and the Importance Questionnaires were completed at baseline

and year-two by the parents of each participant.  Each participant's mother and father

separately provided two ratings using the BFRS.  The parents were asked to "circle which

of the above drawings looks most like your daughter" (actual-parent), and to "circle

which of the above drawings looks most like what you WANT your daughter to look

like" (ideal-parent).  Both parents utilized the same version and scoring format of the

BFRS that was completed by the children.  In addition, a modified version of the BIEQ

questions with the same response pattern and scoring as the children's BIEQ was

employed.45  The modifications were made so that the items asked the parent about the

child.  For example, the question "Have you ever gone on a diet to lose weight" was

changed to read "Has your daughter ever gone on a diet to lose weight"?

The researchers created six questions about how important several factors of

potential relevance to eating disorders were to the parents.  The six factors were:  (a)

having a body that other's find attractive or beautiful, (b) being physically strong, (c)

performing well in sports, (d) being thin, (e) being intelligent, or (f) doing well in school

(scholastic performance).  These items were scored as follows: "How important to you is
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it that your daughter be thin?": not important at all (0), important (1), somewhat

important (2), and very important (3).

Statistical analyses

Data were analyzed using the Statistical Program for Social Sciences (SPSS,

version 9.0.1 for Windows).  A 2 x 2 analysis of variance (ANOVA) with repeated

measures on the time factor was used to assess changes over time, differences between

groups, and time x group interactions.  An alpha level of 0.05 was chosen to indicate

statistically significant differences between groups.  The effect size eta2 (η2) is presented

in order to provide information about the magnitude of the effects observed.  The focus of

this investigation is on large effects (η2 ≥ 0.15; Green et al., 2000).  Relationships of

interest were examined using Pearson correlations.

RESULTS

Baseline characteristics

Selected physical characteristics of the participants are presented in Table 3.1.  At

baseline, GYM and CON were similar in age, height, weight, BMI, and fat-free soft

tissue mass (FFST).  GYM had significantly lower %fat (η2 = 0.41; p = 0.001) and total

body fat (η2 =0.23; p = 0.024) than CON at baseline.  Increases in height (η2 = 0.16; p =

0.064) and weight (η2 = 0.15; p = 0.072) over two years were larger for the GYM

compared to the CON (interaction effect sizes).  Over two years, both GYM and CON

had similar increases in BMI, %fat, total body fat, and FFST.  However, the GYM

consistently had lower %fat (η2 = 0.40; p = 0.001), total body fat (η2 = 0.21; p = 0.032)

and higher FFST (η2 = 0.22; p = 0.028) over the two-years compared to CON.  Energy
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expenditure (kcals/day) was significantly greater in the GYM verses CON (η2 = 0.76; p =

0.001).

Sexual Maturation

At year two, GYM and CON displayed similar Tanner stages, with the (mean ±

SD) Tanner stage for breast development in GYM (2.86 ± 0.84) and CON (2.73 ± 1.27)

and pubic hair development in GYM (3.09 ± 1.04) and CON (3.27 ± 1.10).  No

significant differences in Tanner stages were found between groups.  In addition, at the

end of year-two, only (2/11) GYM participants and (4/11) CON participants had reached

menarche.  No participants had begun menstruating before year-two.

Body Figure Rating Scale for Children

The body figure rating scale results for the children and parents are presented in

Table 3.2.  At baseline and over time the mean rating of actual size made by the children

was similar for GYM and CON and did not change significantly.  The mean ratings made

by  GYMPAR and CONPAR of their children's actual size were not different between

groups and similar to the children's rating.  However, over the two years, the actual size

ratings by parents of both GYM and CON increased significantly (η2 = 0.46; p = 0.001).

GYM and CON mean ideal ratings were not different at baseline or over two

years.  Parents mean rating of their child's ideal body size was not different between

groups, but increased significantly over time (η2 = 0.49; p = 0.001).   At baseline, neither

the children nor the parents exhibited a large discrepancy between ideal and actual body

figure ratings.  Mean discrepancy scores decreased over two-years for GYM and CON

and both groups of parents (η2 = 0.16).
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Physical Self-Description Questionnaire (PSDQ)

The PSDQ results are presented in Table 3.3.  No differences over time were

observed for GYM and CON on “body fat," “appearance” and on "physical activity"

subscales.  However, GYM scored higher than CON (η2 = 0.21; p = 0.034) on the

physical activity subscale.  Scores on the physical activity subscale combined for both

groups moderately correlated with energy expenditure values (r = 0.53; p < 0.0001; n =

44).

The Body Image and Eating Questionnaire for Children (BIEQ)

From baseline to two years, no differences were found for GYM and CON on all

three subscales of the BIEQ "dieting," "fear", and "restraint."  Over two years, only one

CON and one GYM indicated having gone on a diet (question 2, dieting subscale).

From baseline to two years, no differences were found for both GYMPAR and

CONPAR on all three subscales of the BIEQ "dieting," "fear", and "restraint."  All

GYMPAR scored zero points on the dieting subscale, while only one CONPAR indicated

his/her daughter had "gone on a diet one time" (question 2, dieting subscale)  This

CONPAR was not the parent of the CON subject who reported dieting activity at year

two.

The Importance Questionnaire

The parent's Importance Questionnaire results are presented in Table 3.4.

GYMPAR and CONPAR placed more importance in their daughters being thin over time

(η2 = 0.17; p = 0.065), with CONPAR placing greater importance than the GYMPAR (η2

= 0.18; p = 0.055).
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The Children's Eating Attitudes Test (ChEAT)

Mean scores (± SD) for the GYM and CON on the ChEAT were 4.82 ± 2.32 and

5.91 ± 2.95, respectively.  No individual GYM or CON had a total score of ≥ 20, a score

considered in the “anorexic” range.

DISCUSSION

It has been suggested that female artistic gymnasts are subject to tremendous

pressures from their sport and culture to attain a thin body and these pressures place them

at high-risk for developing body image disturbances and disordered eating attitudes and

behaviors.  Furthermore, the dramatic changes in growth and sexual maturation in young

girls as they approach and enter puberty, may be anticipated to exacerbate the perceived

problems young gymnasts have with body image and eating behaviors.

The primary findings of this study support the notion that, compared to non-

gymnasts controls, prepubertal artistic gymnasts do not have a higher prevalence of body

image disturbances or disordered eating attitudes and behaviors.  While both GYM and

CON desired to be thinner over the two years, no other changes in body image were

exhibited.  No differences existed between groups despite the fact that the GYM were

significantly leaner (lower %fat and total body fat and higher FFST) than CON.

Some researchers suggest similar to what we have reported that body image

disturbances and eating problems are not more common among young gymnasts

compared to their non-gymnast peers.14,22,46  Casper et al. 22 reported that female

gymnasts were "well adjusted, content, successfully competing teenagers" who dieted

and were weight conscious in order to maximize performance.  The investigators failed to

use a non-athlete control group and so it is premature to conclude from their findings that
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gymnasts are better adjusted than nonathletes with respect to body image and weight

concerns.  In a meta-analysis examining the relationship between athletic participation

and eating problems, Smolak et al. 14 found no significant differences in "signs of eating

problems" in elite (level 10+) gymnasts compared to non-athletes.  The two previous

reports and the findings from the current study offer an alternative view to the hypothesis

that participation in gymnastics results in increased body weight pressures and

accompanying eating problems and body image disturbances.  Gymnasts may in fact

possess better mental health than nonathletes and have the abilities to deal with the

pressures of a maintaining a low body weight and performing at a high level.

GYM and CON height and weight increased over the two years, but both groups

failed to show a corresponding increase over time in perceived actual figure ratings

according to the BFRS.  In contrast, both GYMPAR and CONPAR reported significant

increases in actual ratings of the daughters.  It may be implied that as their children grew

in body size, the parents perceived better than their daughter the increase in actual body

size.  While not statistically significant, by two years, both GYM and CON became

increasingly dissatisfied with their body size, desiring a to be thinner than they perceived

themselves (η2 = 0.16).  The large effect for body dissatisfaction in GYM and CON is

consistent with the reports that young girls become more dissatisfied with their actual

body size as they approach and enter puberty.  Regardless, GYM and CON responded

similarly and there was no evidence that GYM were more dissatisfied than CON.  Similar

to the reduced discrepancy scores for GYM and CON, the GYMPAR responses at two

years indicated more body dissatisfaction, with the parents wanting their daughters to be

thinner than they were (η2 = 0.16).  The large effect for body dissatisfaction may indicate
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the potential for parental pressure on GYM to maintain a leaner body.  In contrast, the

CONPAR, became more satisfied with their daughters body image over time.

No group or time differences were found on subscales of the BIEQ and only one

CON participant and one GYM participant indicated having gone on a diet (question 2,

dieting subscale).  Hence, dieting (in an effort to lose weight) in this age group does not

seem to be prevalent.  However, it is important to note that the term "diet" in this

question may refer to a specific "diet" for conditions other than to lose weight, since both

subjects answered "no" to the question "have you ever gone on a diet to lose weight?"

(question 1, dieting subscale).  These findings raise the question about the validity of this

instrument in measuring dieting behavior in this age group.  Kostanski and Gullone 53

suggest that children as young as seven years of age have a clear understanding of the

term "diet" and that these girls report body size dissatisfaction and restrictive eating

behaviors.  However, Schur et al. 54 reported that 87% of girls (n = 31) between the ages

of 8-13 years believed that dieting meant "changing food choices," while 42% thought it

meant "eating less food.

Similar parental reports were found on the BIEQ, suggesting that parents did not

place higher expectations on their daughters.  Interestingly, all GYMPAR scored zero on

the dieting subscale, while only one CONPAR indicated his/her daughter had "gone on a

diet one time" (question 2, dieting subscale).  Similar to the children, this parent

answered "no" to the question "have you ever told your daughter to go on a diet to lose

weight?" (question 1, dieting subscale)  Furthermore, this CONPAR was not the parent of

the CON participant who reported dieting activity at year two.  This data provides

evidence that one CONPAR was not aware of his/her daughter's dieting activity over the
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two years, while one CONPAR reported their daughter had "dieted" when the CON

participant had not reported having been on a "diet."

At year-two, both groups exhibited a total score on the ChEAT that is consistent

with the scores reported by the literature for this age group.53,55  No GYM or CON

participant scored high enough (total score of ≥20) to be considered in the "anorexic"

range.  Clearly, the GYM and CON are not at risk for disordered eating behaviors based

on their responses using this valid instrument.  The GYM in the current study were level

5+ artistic gymanasts and it is possible that if the sample had been more elite, the

responses on the ChEAT questionnaire could have been different.

Several other factors must be considered when interpreting the findings from the

current study.  First, the possibility exists that the GYM that remained in the study were

better able to withstand the pressures of the sport and had a healthier body image and

eating patterns than the general population of gymnasts this age. Of the original 16 GYM,

enrolled at baseline, only seven completed the study.  The majority of the GYM that

withdrew from the study did so because they dropped out of gymnastics.  It would have

been interesting to follow those gymnasts who dropped the sport to see if they exhibited

body image responses different than participants that remained in the study.  Secondly,

differences in body composition and sexual maturation between GYM and the CON

could have impacted the findings.  To minimize this, GYM and CON were BMI matched

at baseline.  Despite the height and weight matching, body composition was much

different between GYM and CON, as the GYM had significantly lower body fat and

more FFST than CON over the two years.   Moreover, the GYM had significantly greater



76
gains in FFST than CON.   Because of the higher body fat and lower FFST in CON vs

GYM, it is surprising there were not group differences in BFRS discrepancy scores.

There is also the potential for differences in body image and eating behavior

responses based on the stage of pubertal development in the research participants.  GYM

and CON participants were assessed at year two only for Tanner stages of sexual

development.  There were no differences in mean values for both groups based on pubic

hair and breast development.  Moreover, at year two only 2/11 GYM participants and

4/11 CON participants had reached menarche.  The possibility that changes in body

image and eating behavior responses over two years were altered by differences in sexual

maturation stages in GYM and CON participants is unlikely.  Following a larger sample

of participants for a more extended time frame with all participants reaching menarche,

could provide a clearer picture of maturational influences on body composition changes,

body image and eating behavior responses.

In conclusion, over two years of participation in gymnastics, female artistic

gymnasts did not significantly differ from BMI-matched non-gymnast controls on

measures of body image and disturbed eating attitudes and behaviors.  There was no

evidence of dieting for weight reduction and/or restrictive eating behaviors in either

GYM or CON.  The idea that athletes possess positive mental health and have the ability

to manage the stresses associated with hours of training and competition in athletics has

empirical support 47 and the findings from the current study support that hypothesis..

Future large-scale prospective studies in gymnasts as they achieve a more elite level of

training and competition would provide additional evidence of the impact of gymnastics

participation on body image and eating behaviors..
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Figure 3.1. Body Figure Rating Scale

Taken from: Collins, M.E. (1991). Body Figure Perceptions and Preferences
Among Preadolescent Children.  Int J Eating Disorders: 10 (2), 199-208.
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Table 3.1.  Selected characteristics of female gymnasts and non-gymnast controls.
Gymnasts
(n = 11)

Change Controls
(n = 11)

Change

Age (years) 10.7 (1.4) 2.4 (0.1) 10.6 (1.2) 2.1 (0.2)
Height (cm) 141 (9.1) 14.4 (3.6) 144 (8.6) 10.6 (5.3)
Weight (kg) 33.4 (6.1) 12.5 (3.7) 34.7 (6.4) 8.92 (5.0)
Body mass index 16.8 (1.5) 2.22 (1.1) 16.5 (1.6) 1.60 (1.5)
Body fat (%)* 14.5 (2.6) 1.9 (3.1) 21.8 (6.0) 3.1 (4.0)
Total fat mass (g)* 5008 (1433) 2593 (2045) 7565 (3176) 3370 (3034)
Fat-free soft tissue
(g)

27981 (4811) 7793 (3793) 24947 (3478) 5570 (2925)

Energy
Expenditure
(kcals/day)

1691 (387) 1158 (526) 1265 (217) 591 (430)

Note.  All values are mean (SD).
* significant between GYM and CON, (p < 0.05)
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Table 3.2.  Body Figure Rating Scale values for children and parents.
Gymnasts Controls

Baseline
(n = 11)

Year 2
(n = 11)

 ES1 Baseline
(n = 11)

Year 2
(n = 11)

ES1

Children
     Actual
     Ideal
     Discrepancy

3.64 (0.50)
3.82 (0.40)
0.18 (0.40)

3.91 (0.54)
3.77 (0.41)
-0.09 (0.30) 0.16∗

3.45 (0.93)
3.45 (0.82)
0.00 (0.44)

3.73 (0.90)
3.55 (0.69)
-0.18 (0.60) 0.16∗

Parents2

     Actual
     Ideal
     Discrepancy

3.35 (0.52)
3.45 (0.50)
0.10 (0.21)

4.10 (0.57)
3.93 (0.33)
-0.18 (0.37)

0.46∗

0.49∗

0.16∗

3.27 (0.47)
3.50 (0.32)
0.23 (0.34)

3.82 (0.90)
3.86 (0.45)
0.05 (0.76)

0.46∗

0.49∗

0.16∗

Note.  All values are mean (SD).
1ES = effect size, a large effect is η2 ≥ 0.15
2 Gymnast parents (n = 10); control parents (n = 11)
∗ Time main effect
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Table 3.3.  Physical Self-Description Questionnaire for children over two years.
Gymnasts Controls

Subscale
Baseline
(n=11)

Year 2
(n=11)

Baseline
(n=11)

Year 2
(n=11)

Physical
Activity

5.09 (0.77) 5.91 (0.14) 4.83 (0.76) 4.83 (1.45)

Body Fat 5.89 (0.26) 5.95 (0.07) 5.71 (0.40) 5.80 (0.30)
Appearance 4.85 (044) 5.11 (0.47) 4.80 (1.22) 4.89 (0.67)
Note.  All values are mean (SD).
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Table 3.4.  The Importance Questionnaire for children over two years.
Gymnasts Controls

Variable
Baseline
(n=10)

Year 2
(n=10)

Baseline
(n=11)

Year 2
(n=11)

Sport
Performance

1.70 (0.68) 1.40 (1.08) 0.91(0.83) 1.00 (0.89)

Physical
Strength

2.20 (0.79) 2.10 (0.88) 1.82(0.60) 1.73 (0.47)

Thinness 0.10 (0.32) 0.30 (0.48) 0.64(0.81) 0.91 (0.94)
Attractiveness 1.20 (1.32) 1.50 (1.18) 1.36(0.67) 1.46 (0.82)
Intelligence 1.70 (0.82) 1.80 (1.03) 2.00(0.89) 2.46 (0.52)
Scholastic
Performance

2.00 (1.05) 2.00 (1.05) 2.09(0.94) 2.36 (0.92)

Note.  All values are mean ± SD.


