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Abstract

This study examined the effectiveness of a multi-dimensional education program in facilitating
attitude changes in adolescent female athletes away from dysfunctional eating behaviours and
restrictive body image. Although research is available for diagnosing and identifying the
problems associated with dysfunctional eating behaviours and attitudes in female athletes, few
preventative tools have been proposed in order to address the problem. This study involved the
design, delivery and the evaluation of a proposed a multi-dimensional education model as a
preventative tool. The research design involved 18 teenage female middle/long distance runners,
aged between 13 and 19, who were registered with the ACT Cross Country Club. The study was
a quantitative and qualitative investigation employing a pre and post test design and using the
process of triangulation to increase the study's validity. It was proposed that a multi-dimensional
education program might be effective in steering attitudes away from dysfunctional eating
behaviours and body image and that a mixed method design may corroborate and elaborate on
the findings of the study to strengthen the understanding of the potential benefits of such an
education program has to its participants. Results showed that education proved to be a
successful tool in facilitating attitudinal changes in a positive direction, across a number of
variables such as menstrual functioning, nutrition, flexibility, strength, and general awareness, on
what constitutes a balanced healthy athletic body.
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CHAPTER ONE: INTRODUCTION

1.1 STATEMENT OF THE PROBLEM

Research has shown that eating disorders, in certain sports, such as distance running, are significantly
higher than amongst other sports and the general population (Sundgot-Borgen, 1993; Stoutjesdyk &
Jevne, 1992; Pierce, Daleng, & McGown, 1993). The high incidence of eating disorders in certain
athletic populations is of concern to State and National sporting programs looking for a better way to
address the problem. Other, major sporting nations such as the United States and Canada are
endeavouring to provide better education and treatment programs, such as those designed by "The
Women's Task Force", at the American College of Sports Medicine.

These programs, follow more of a medical model rather than a multi disciplinary approach to
education. They typically target the female athlete triad, which looks at disordered eating, amenorrhea
and osteoporosis. The medical model may involve a physician who may assess whether the athlete has
an eating disorder, determine the presence of medical complications, arrange appropriate treatment of
the eating disorder itself and the medical complications. There should be a definitive threshold for
intervention (established by health care providers), such as the number of periods missed, the number
of kilograms of weight lost, or a specific amount of excessive exercise (Lebrum, 1992). Patients may
enter a health care dehvery system, which may include attending a clinic specializing in the treatment of
eating disorders. These clinics are usually staffed by health care professionals who can attend to the
psychiatric, physical and social needs of the patient. Other patients may enter medical system by
consulting with a psychologist or psychiatrist experienced in treating patients with eating disorders
(Pomeroy & Mitchell, 1992).
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Athletic trainers, parents and dietitians may also be involved in helping the athlete ensure optimal
conditioning and nutrition to maintain performance while mc>difying behaviour towards a healthier
eating and training pattern (Lebrum, 1992).

This program, however, was designed to test the effectiveness of a multi-chsciplinary approach to
education as a prevention program, by changing attitudes towards dysfunctional eating behaviours and
restrictive body image. It doesn't assume that an individual has an eating disorder, but rather, focuses
on the pressures of certain sports (see 1.2.3 Implications for Thin Build Sports) and age populations
(see 1.2.5 Imphcations for Adolescents) to developing one. This program was neither diagnostic or
treatment focused, rather it is designed to increase awareness in an at risk population group (see 1.2.2
Imphcations for the Athlete). The education is directed at the athletes themselves, rather than at the
medical professionals, or the treatment team, whose role is to re-educate athletes after a problem has
presented itself.

Delimitation's of the scope of this study are the population drawn upon, being restricted to the female
gender, to teenagers between the ages of 13 years to 19 years inclusive, with a requirement that they
are athletes involved in the sport of distance running. I chose to assess the impact of a preventative
education program, to explore the effectiveness of a multi disciplinary approach, rather than a clinical,
diagnostic, or treatment program. Further, delimitations arising from the methodology, include the
selection of subjects, who have not been diagnosed as having an eating disordered, but rather selected
on the basis that they participate in an "atrisk"sport. Treatment programs for eating disorders
currently exist is Australia, such as those run in Lynton, NSW, but preventative programs for at risk
individuals in sport are more infrequent.
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1.2 SIGNIFICANCE OF THE PROBLEM

1.2.1 Background of the problem

Almost all athletes at some point in their career have concerns about controlling their body weight or
shape. Weight loss or gain can be an appropriate part of a weU-designed training program. There are
certain physiological, biomechanical, psychological and body composition profiles that relate to athletic
excellence (Pyke, 1991). Within every athlete there is a balanced formula that maximises their genetic
make-up, that makes their body right for their sport. However, in the competitive world of athletics,
athletes sometimes lose sight of the balance and develop weight loss methods similar to a person with
an eating disorder (Brownell, Rodin, & Wilmore, 1992). An athlete involved in vigorous training, who
reduces body weight by severely restricting food intake may be indistinguishable from a person in the
general population with an eating disorder (see 1.6 Definition of Terms) who engages in athletics to
achieve and maintain an excessively low body weight.

The term eating disorders includes a spectrum of conditions in which there is a central concern with
body weight and shape. Two of the most commonly recognised eating disorders are anorexia nervosa
and bulimia nervosa (see 1.6 Definition of Terms). While a significant number of athletes have been
found to suffer from one of the above conditions, many more athletes suffer from sub clinical eating
behaviours that may not reflect a true anorexia or bulimia, but if ignored can develop into one. It is for
this athlete group that this educational program has been designed, a preventative intervention program
for athletes and their coaches, in a pro-active attempt to reduce the likelihood of the athlete developing
an eating disorder.

Anorexia nervosa, which was described over a century ago, is characterised by a morbid desire for
extreme thinness, that results in severe food restriction and weight loss (American Psychiatric
3

Association, 1987). Bulimia nervosa was not clearly recognised until the 1970's, when it wasfirstseen
as a serious eating pathology that was not restricted to patients who reflected a serious weight loss
(Russell, 1979). In bulimia, a pathological preoccupation with weight and body shape leads to periods
of food restriction punctuated by episodes of massive over eating. Food binges, during which the
individual feels out of control may last for several hours, only to be followed by strenuous efforts to
avoid weight gain by means of vomiting, purging, or excessive exercising.

1.2.2 Implications for the Athlete

Dieting and occasional bouts of overeating are extremely common in athletic populations and can lead
to exaggerated early claims of a high prevalence of eating disorders in athletes. More careful
epidemiological research, has nonetheless, led to the recognition of partial forms of anorexia and
bulimia in which weight loss or frequency of bingeing may not be extreme. The term "partial" is used
because symptoms are clearly present, albeit incomplete in some aspect. Partial-syndrome eating
disorders, or dysfunctional eating behaviours, as I shall refer to them in this paper, are similar to either
bulimia or anorexia in character, but are more prevalent. Research suggests that eating disorders in the
general population may occur in as many as 1% to 4% of selected populations of female high school
and college students (Drewnowski, Yee, & Krahn 1988; Leichner, & Gertler, 1988; Pyle, Halvorson,
Newman, & Mitchell, 1986). Research on athletes with eating disorders is much higher, with Borgen
and Corbin (1987), suggesting that up to 20% of athletes participate in sports that emphasise leanness,
with 10% of all athletes reflecting a preoccupation with weight or showing tendencies towards eating
disorders. In some studies the percentages are even higher, Rosen, McKeag, Hough and Curley (1986),
found thefigureto be up around 36% in their athletic population.
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In contrast, a more recent study looking at male and female athletes and non athletes from the same
university population, Wilkins, Boland and Albinson (1991) said that athletes reflected significantly
lower levels of pathological eating attitudes and behaviours. They said, they were less likely to
perceive themselves as over weight, relied less on dieting and had higher self esteem and a more
positive body image than non athletes. However, while Stoutjesdyk and Jevne (1992) support this,
their research on 191 athletes from three sporting groups concludes, that while athletes as a group are
not at a higher risk for eating disorders, than the general population, there is evidence that certain sub
groups may be at a greater risk.

1.2.3 Implications for Thin Build Sports

Differences between sub groups of athletes reveal that athletes in sports that require either a slim
physique such as diving and gymnastics, or low body weights such as judo and light weight rowing
demonstrate a greater avoidance of fattening foods and are more preoccupied with body shape than
athletes in non weight restricted sports such as volleyball (Brownell & Rodin 1992). In their summary
of published research articles on eating disorders, Brownell and Rodin, revealed, that in sports like judo
and light weight rowing, there may be less of a concern with body shape than in aesthetic sports such
as gymnastics and diving. However, a significantly greater preoccupation with food exists in general,
in order to "make weight". Athletes who are in sports that require a weight in order to qualify to
participate are more symptomatic of conditions indicative of bulimia, than female athletes in non
restricted sports such as volleyball. Athletes who have to "make weight", focus less on how they look
and more on their weight in order to qualify for events at weigh-in. It is understandable that in an effort
to manipulate and control the scales, these athletes may become vulnerable to the binge/purge cycle
that is characteristic of bulimia.
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There are still many debates as to whether, or not, athletes are any more susceptible to eating disorders
than individuals from the non-athletic population. Some studies have found eating disorders and/or
dysfunctional eating behaviours to be significantly greater in athletic populations when compared with
non-athletic populations (Taub & Benson, 1992; Burckes-Miller, 1988). Other studies have not found
this to be the case (Siegel, Stewart & Barone 1990; Taub & Benson, 1992; Wilkins, Boland &
Albinson, 1991). Atfirst,it would appear that the differences in thesefindingsare, in part, due to the
different ideals (or pressures) in sport. Studies that support this have found that eating disorders and/or
dysfunctional eating behaviours occur in sports that emphasise a thin or light body, more frequently
than in sports that do not (Pierce, Daleng & McGowan, 1993; Stoutjesdyk & Jevne, 1992; SundgotBorgen, 1993). This may account for the differences infindingsbetween studies that suggest athletes
are at greater risk than non athletes of developing a problem and those that suggest they are not.
However, the argument that it is the differing pressures, which contribute to the frequency of eating
disorders, do not always hold true for studies within the same sport. Distance riuining, (which is
believed to be a sport where athletes are susceptible to eating problems because a light weight body is
seen as performance enhancing), produce (inflicting results.

Yates, Leekey, and Shisslak (1983), published evidence to suggest that distance running was an
analogue of anorexia, individuals with anorexia are often drawn to the sport of distance rurining as a
means of weight control. However, further studies, found that runners do not necessarily share the
negative body image and abnormal attitudes toward food, which are characteristic of patients with
anorexia and bulimia. Therefore, an individual with an eating disorder may be drawn to the sport of
distance running, because running long distances helps maintain a small body size, however, being
involved in distance running doesn't mean an individual has an eating disorder (Burckes-Miller, 1988;
Siegel, Stewart & Barone, 1990; Weight &Noakes 1986).
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A major custingiushing feature exists between an athlete with eating disorder and one with a
dysfunctional eating behaviour. An athlete with a dysfunctional eating behaviour has a preoccupation
with a lean body and weight that is secondary to the goal of enhancing athletic performance (King
1991). Whereas, an athlete with an eating disorder is first concerned about their body image and
secondly their athletic performance. It is not unusual for an anorexic or bulimic athlete to justify their
disordered eating patterns on the basis of athletic performance. However, as is often the case when the
individual has crossed the line from a dysfunctional eating behaviour to a disordered one, weight
becomes the major issue, not the performance. (Brownell, Rodin, & Wilmore, 1992).

Athletes with dysfunctional eating behaviour may not come to the attention of health services,
psychologists, doctors or nutritionists. This dysfunctional behaviour may result in psychological
suffering and can easily become a chronic disorder, especially in athletic populations if not treated.
However, while dysfunctional eating behaviours may constitute a problem in their own right and even a
risk factor for eating disorders, they are not the same as a diagnosable clinical phenomenon.

Athletes in many sports and from both sexes are concerned about their weight. Some are concerned for
reasons of appearance and others for reasons of performance. Distance runners, light weight rowers
and weight lifters are examples of athletes who are concemed about weight in that is confers a
competitive advantage. Gymnasts, dancers, figure skaters and divers, on the other hand, may feel that
weight is important for performance, but they must also be concerned with appearance. Performances
that are rated by judges are likely to be influenced by the ideal body shape that prevails in that sport,
with the athlete's body shape influencing the ratings. Borgen and Corbin (1987) found evidence for
higher incidence of dysfunctional eating behaviours among female athletes in sports that emphasised
thinness as compared to sports without an emphasis on thinness. Similarly, Davis and Cowles (1989)
found females in thin-build sports, tend to have greater diet and weight concerns and dissatisfaction
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than normal-build sports. Body differences can readily be seen between endurance-based athletes and
many team sports, such as distance runners and basketball players.
For many athletes, therefore, weight can become a focal point in their athletic existence. Some develop
eating disorders, others develop dysfunctional eating behaviours, devoting inordinate attention and
energy to how they look and what they weigh.

The need to be lean, either real or perceived, leads to a diverse set of dieting practices. One notable
pattern of behaviour is rapid loss and gain necessitated by competition in specific weight categories.
Lightweight rowers, wrestlers, boxers and jockeys must make specific weight categories in order to
compete. Failure to make weight results in a forfeit. Many of these athletes lose weight in order to
compete, then gain weight after the event, only to repeat the cycle for the next competition. Athletes in
these sports vary considerably in the manner in which they cycle their weight loss and weight gain.
Differences in their behaviours include frequency, magnitude, rapidity and the type of food and fluid
restriction, (Brownell & Nelson-Steen, 1992).

Another pattern of weight change occurring in athletic populations can result from training and
competition differences between the season and off-season. Some athletes such a rugby league players
can alter their training and eating habits after the season ends, but must make equally dramatic changes
to prepare for the following season. Marathon runners have been known to train at a heavy weight
than they race at, because their particularly lean racing weights are susceptible to greater cold and
fatigue during long arduous winter training phases. Weight may be relatively constant during training,
but be reduced during competition phases (Wilson & Eldredge, 1992; King & Mezey, 1987). A
problem with identifying ideal weights for athletes is that these ranges are usually given at a point of
peak training in preparation for racing, with little guidance on healthy offseason ranges or how to
accomplish safe weight change.
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A third pattern of weight control that occurs in athletes is the individual who wishes to maintain a low
weight because it is associated with improved athletic performance. A distance runner who may be
biologically inclined to weigh more because of her genetics and accompanying metabolic factors may
restrict her eating, or engage in additional exercise, in order to obtain her perceived or real, ideal
weight. Such individuals frequently engage in cycles of conflict with their own bodies, in which they
keep low weights for long periods but then gain weight when their restraint weakens, or when their
physiological processes seek to restore a higher weight.

In considering the role body weight and shape plays in sport and the cyclic weight control that occurs
in sport, one may answer the question "Are athletes at greater risk than non athletes in developing an
eating disorder?" By suggesting that the convergence of social, biological and psychological factors
facing athletes may place them greater risk of developing an eating disorder than a non athlete (Borgen
& Corbin, 1987; Brownell, Rodin, & Wilmore, 1992).

Sport is about competition, competition is a social construct in which the pressure to perform is great.
With extensive television exposure and large amounts of money to be derived from athletic prowess
athletes are keen tofindthe winning edge. In sports, winners are often distinguished from losers by
hundredths of a second or a small difference in a judge's rating, therefore it is easy to see how a few
extra kilograms can be seen as giving an athlete a winning edge.

Biologically, sports science is rapidly defining the "ideal" body shape required for successful athletic
participation in specific sports. Athletes who do not have the ideal genetic, biomechanical,
physiological or psychological make-up, are encouraged to train and streamline their bodiestofitthe
ideal profile as closely as possible (Wilmore, 1992).
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Psychologically, characteristics that are associated with eating disorders include high expectations and
perfectionist standards. These are that are strong common characteristics between the athlete and
anorexic. Many athletes develop an all or nothing attitude in their sport. This dichotomous thinking
style is consistent with the thinking style of the bulimic who may believe even a small transgression
from her dietary control reflects personal failure and consequently, she binges (Wilson & Eldredge,
1992).

With such strong associations between the pre determinants of successful athletic participation and
eating disorders, athletics is often identified as causing the problem, withfingerspointed at coaches,
skin fold testing and weigh-ins, a normal part of athletics, seen as the culprits. The word "cause" is
inappropriate, because researchfindingstypically stress that eating disorders are multi-determinant
(Brownell, Rodin, & Wilmore, 1992). A clinically diagnosed eating disorder is a symptom of
underlying distress, atfirstit is a coping mechanism, then it becomes a secondary problem. The athlete
who has an eating disorder will more than likely, also have a history of low self-esteem and a difficulty
with problem solving and liandling stress (Wilson & Eldredge, 1992).

It is possible that an eating disorder can be "triggered" by a single event or comment from a person
who is important to the athlete, but it would be remiss to blame that individual or incident as having
"caused" the disorder (Wilson & Eldredge, 1992). However, as coaches play such important roles in
the lives of their athletes, the need for athlete-coach education with respect to dysfunctional eating
behaviours, low self esteem and distorted body image is of extreme importance. With education, the
coach will be able to better identify "atrisk"athletes; and be aware of events or practices that may
trigger the onset of a disorder. Coaches, athletes and support staff need knowledge on the medical and
psychological consequences of dysfunctional eating behaviour. They need to understand the
importance of body composition versus weight control, the importance of nutritional considerations for
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weight reduction, the use of strength and conditioning to build a lean body, rather than dieting that
threatens to break the body down.

Athletes, coaches and support staff, also need to understand the changing female body from childhood
through adolescence and into adulthood. This understanding must occur alongside the changing role
athletics plays in the life of the individual and concerns that the athlete may have with their changing
identity. Because dysfunctional eating behaviours are high in sport, it is also important that both the
athlete and coach know where and how to, access support and medical supervision for treatment if the
athlete has, or is under threat of developing, a clinical disorder.

1.2.4 Implications for Females

It would be inaccurate to suggest that males do not experience dysfunctional eating behaviours and/or
suffer from eating disorders. However, while individuals from both sexes suffer from these conditions,
90% of all anorexic and bulimia suffers are female (Lynton, 1984).

The number of women involved in sport at all levels is increasing, with numerous positive physical and
psychological benefits. However, as the accomplishments of female athletes' increases in magnitude,
we are becoming more aware of the special needs and concerns of the female athlete. Unfortunately,
along with the positive aspects of sport and exercise, additional disorders have surfaced that may have
long term consequences. Eating disorders and menstrual dysfunction have been shown to occur at an
increased rate in athletes, along with an increase in bone related problems such as stress fractures and
an increased risk of osteoporosis (Putukian, 1994).
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Along with medical considerations that are unique to women, social ideals place women under
enormous pressure to be thin with an aesthetically pleasing body shape. Having the perfect body
symbolises self-control, mastery and acceptance. The ideal is extremely lean and fit. This ideal takes a
different form depending on gender. Women generally want to lose weight, whereas men are equally
likely to want to gain, lose or simply redistribute their weight (Silberstein, Striegal-Moore, Timko, &
Rodin 1988).

Physiologically this ideal is more easily obtained by men who carry a higher percentage of lean muscle
mass to body fat ratio. The message sent out to women is that the body is infinitely malleable - that
with the right exercise and diet, it can be shaped and moulded, but of course this is not the case, the
body has biological limits.

The societal pressures to achieve an ideal body shape are especially strong for women and women
athletes. In the past few decades there has been a marked trend toward increasingly thin ideals in
female beauty. Long gone are the fuller figures of beauty queen pageants, to significant leaner figures
and decreases in body weight and measurements over the last twenty years. During the same period,
however, women have become heavier while the ideal has become leaner. While the standards of
physical attractiveness differ across cultures, physical appearance matters in almost every culture
(Rodin & Larson, 1992).

Much has been written about why females are particularly vulnerable to these societal pressures,
however, female athletes have been virtually unrecognised by researchers as a high-risk group. In
addition to the general demands placed on women to maintain an ideal body shape, pressures on
athletes to improve their performance and their physique often results in a heightened preoccupation
with body shape and size (Brownell and Rodin, 1992).

12

This emphasis is especially strong in sports where the maintenance of a low body weight (long distance
running), a low percentage body fat (body building), or a lean physique (diving), influences
performance or the rating of a performance, where the judge's decision is important. While
participation in sport by females in now readily accepted, sport is still predominantly a male domain.
As such, females are still more likely to take up feminine activities such as dance, swimming and
gymnastics at a young age, where grace and beauty are emphasised. These aesthetic sports, place an
emphasis on beauty and in doing so predispose individuals more readily to dysfunctional eating
behaviours. It is interesting to note that when the first ever women's only sport was introduced into the
Olympic Games in 1984, the sport chosen was synchronised svvimming, an aesthetically pleasing sport,
once again reinforcing the notion of beauty to women's participation in sport. In those same games the
women's 10,000m on the track, a far more international event for women, remained absent from the
Olympic track andfieldprogram.

An appreciation of the pressures placed on women to achieve the ideal body shape, along with the
physiological and psychological health risks women take to achieve it, provides the motivation for this
research. In doing so there is no intention to triviahse the very real pressures that male athletes
experience with weight and body shape issues. Rather, it suggests that while many of the
recommendations in this research would be applicable to athletes of both sexes, there are some very
real distinctions that need to be made in designing and presenting educational material to deal with
dysfunctional eating behaviours in female athletes (Brownell, Rodin & Wilmore, 1999).

1.2.5 Implications for Adolescents
Most female athletes, at some point in their athletic career, express concerns over controlling their body
weight and shape. The biological changes that occur at puberty often result in an increase in weight
and body fat in females that may be in direct conflict with the ideal physique of the sport the female is
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training for and competing in. As the female body changes through puberty into adulthood the ratio of
testosterone to estrogen significantly changes increasing the percentage of body fat carried on the
mature adult body. Before puberty girls have about 10% to 15% more body fat than boys. After
puberty this increase to about 50% more fat. Girls gain weight in puberty primarily in the form of fat
tissue, while boys gain weight mainly due to lean muscletissue.Many girls suffer great despair at the
increase of body fat associated with normal sexual development (Rodin & Larson 1992).
In his work with female athletes suffering from bulimia, Nideffer (1985), listsfirstamong
"predisposing factors" age of the young women where bulimia is at its highest as being in late high
school, early college. An individual is likely to have had preliminary symptoms that lead to bulimia
prior to this, reinforcing once again the adolescent linktodysfunctional eating behaviour.

Sungot-Borgen (1993) found in her research on 117 "at risk athletes", where 92 met the criteria for
anorexia nervosa, bulimia nervosa or anorexia athletica., that when comparedto"athletes not at risk",
those "atrisk"began sports specific training earlier. They participated in sports that emphasised
leanness or a specific weight, they began dieting at a younger age and felt that puberty occurred too
early for optimal athletic performance. Anorexia athletic, while sub-clinical and a serious problem for
athletes, dysfunctional eating behaviours, a term used through-out this paper, doesn't represent a
problem, but rather identifies athletes with behaviours that could potentially become problematic. For
example, restrictive dieting to "make weight" for a competition may not be a problem in the short term,
in itself if managed correctly, however, if it persists for extended periods oftimeit may more from
dysfunctional to problematic with serious health consequences (King, 1991) (see 1.6 Definitions of
Terms).

When looking at eating disorders among adolescent female athletes, Taub and Benson (1992), found
that adolescent athletes were more likely than adolescent non athletestopossess certain behavioural
correlates of eating disorders, hi particular they found high-risk adolescents were more likely to have
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developed a sport identity that dominated all other personal identities, and where attempts to gain a
competitive edge are encouraged by coaches, and significant others, body manipulation often resulted.

The profound biological changes associated with puberty are most readily felt and seen through
changes in the body. Adolescents coming to terms with their personal identity, start asking themselves
in earnest "Who am I?" Finding the answer involves finding a new body image and integrating the
physical self into the athlete's self-concept. The developing athlete is forced to form a new body image
appropriate to their maturing self. This is difficult enough for adolescents in general, but for the female
athlete in sports that emphasise leanness and/or lightness, puberty is particularly difficult.

Given the ideal of the lean waif look for females and the tall muscular look for men, it is not surprising
adolescent girls express lower self esteem than adolescent boys (Dornbusch, Carlsmith, & Duncan,
1984), and greater dissatisraction with their weight. Physical maturation brings boys closer to the
masculine ideal, but takes girls further away. When boys express dissatisfaction with their weight, they
want to be heavier, whereas girls want to be thinner (Cohn, Adler, & Irwin 1987).

Girls at more advanced stages of puberty show increasing body dissatisfaction. When matched for
age, post-menarchal girls have higher rates of eating disorders than pre-pubertal girls, a finding which
emphasises the problems that develop with concerns over pubertal increases in fat (Striegel-Moore,
Silberstein, Grunberg, & Rodin, 1990).

For female athletes this rapid change in body build and physique can effect sports performance and
overall body satisfaction. It is not unusual for sporting performances of females in certain sports to
drop off during this time, causing increased confusion and anxiety in young athletes, whose sense of
identity is often closely tiedtotheir athletic success.
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Another factor that has been found to contribute to excessive body preoccupation and disordered eating
during adolescents is high achievement orientation. Many athletes have high achievement expectations
and as such are likelytomake appearance another important domain in which they can excel. This
hypothesis was supported in a study where 487 highly competitive adolescent swimmers, 60% of the
average weight girls and 17% of the under weight gjrls, were dieting with minimal coaching pressure or
weight demands for extreme thinness (Dummer, Rosen, Heuser, Roberts, & Courisilman, 1987).

Developmental factors seem to complicate further the problems females face in pursuit of body
satisfaction. During adolescence body fat increases dramatically in females in preparation for
reproduction. The young female who challenges the body by restricting food intake and lowering body
weightfightsa natural biological process that is exerting pressure in the opposite direction.

Menstrual function is often resented and seen as a nuisance and in some cases a barrier to performance.
The cessation of menses, or in younger athletes the delay of menarche is frequently seen as a blessing.
Amenorrhoea is a significant problem in some sports and only now are we beginning to understand the
possible long-term consequences.

As can be seen, female, athletic and adolescent, presents itself as a special needs group for greater
awareness and consideration in the area of dysfunctional eating behaviours and/or eating disorders.
This sub group presents itself as a needs area in a number of sports and prevention is preferred to
treatment.
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1.3 RATIONALE

Educational programs specially designed for athletes and their sporting requirements, require a
different approach than programs designed for coaches, teachers, parents and support personnel. This
program is specifically designed for adolescent athletes in middle/distance running, to increase
awareness of personal health and well being issues, while at the same time complementing a striving
for athletic achievement. There is a dearth of educational programs for this subject group,
subsequently a lack of systematic evaluation. Consequently, this educational program is an original
design that takes a multi disciplinary approach addressing psychological, medical, nutritional,
anthropometric and an elite athlete experience, specific to the needs of adolescent females involved in
middle/distance running.

1.4 THEORETICAL ASSUMPTIONS

There are two theoretical assumptions in this study which include:
i. Education is an effective tool to address dysfunctional eating behaviours and restrictive body
image away from the development of an eating disorder (Brownell, Rodin, & Wilmore, 1992;
King, 1991; Sesan, 1989; Sundgot-Borgen, 1993 ).
ii. Attitudes predispose behaviour (Gill, 1986; Fishbein & Ajzen, 1975).
iii. A multi-dimensional educational approach will assist in the prevention of a multi-dimensional
problem (Brownell, Rodin, & Wilmore, 1992: Tobin, Johnson, & Franke, 1992).
iv. A particular combination of approaches, being psychological, medical, nutritional, athropometric
and elite athlete experience's will be helpful components in the education program (Brownell,
Rodin, & Wilmore, 1992; Professional experience as a sports psychologist, an Australian national
team coach and world ranked athlete).
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v. Eating behaviours and body image are critical dimensions in which to focus attention (Brownell,
Rodin, & Wilmore, 1992).

1.5 PURPOSE OF THE STUDY

The purpose of the study was to investigate the effect of a multi-dimensional education program on
eating behaviours and body image, for the purpose of providing a preventative tooltocoaches and
sporting organisations, for addressing the high incidence of eating disorders within "at risk" female
athletic populations.

1.6 DEFINITION OF TERMS

anorexia nervosa the following are the criteria for anorexia nervosa:
i. Intense fear of becoming obese, which does not diminish as weight loss progresses;
ii. disturbance of body image - claimingtofeel fat even when emaciated;
iii. weight loss of at least 25 percent of original body weight, or if under 18 years of age, weight loss
from original body weight plus projected weight-gain expected from charts may be combined to
make the 25%;
iv. refusaltomaintain body weight over a minimal normal weight for age and height;
v. no known physical illness that would account for weight loss (American Psychiatric Association,
1987).

bulimia nervosa (also called bulimia, binge eating, binge-purge syndrome)
Criteria for diagnosis include:
i. episodic binge-eating, a rapid consumption of large amounts of food in a discrete period of time;
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ii. a feeling of lack of control over eating behaviour during the eating binges;
iii. the person regularly engages in either self-induced vomiting, use of laxatives or diuretics, strict
dieting or fasting, or vigorous exercise in order to prevent weight gain;
iv. a minimum average of two binge episodes a week for at least three months;
v. persistent over concern with body shape and weight.
vi. The bulimic episodes are not due to anorexia nervosa or any physical disorder. The disorder may
be associated with depressed mood (American Psychiatric Association, 1987). In agreement with
the American Psychiatric Association-Revised Edition. Touyz & Beaumont, (1985), also see
anorexia nervosa and bulimia nervosa as two separate diagnostic entities, rather than bulimia
nervosa being a variant of anorexia nervosa.

eating disorder refers collectively to disordered eating behaviours as outlined in anorexia nervosa and
bulimia nervosa (American Psychiatric Association, 1987).

dysfunctional eating behaviour Distinguishable from an eating disorder in that individuals may
possess some of the behaviours outlined in anorexia nervosa and/or bulimia nervosa, but their
preoccupation with weight and body shape is secondary to the goal of enhancing athletic performance
(King 1991). Whereas, an athlete with an eating disorder is primarily concerned about weight and
body image and only secondly, athletic performance.

eumenorrheic a normal menstrual cycle of 23 to 35 days, with 10 to 13 cycles per year (Dooby &
Car, 1990).

oligomenorrhea three to six menstrual cycles per year at intervals greater than 36 days
(Dooby & Car,1990).
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amenorrhoea the absence, or cessation of menstrual flow. In amenorrhoea, there are fewer than two
menstrual cycles per year, with none in the past 3-6 months. Primary amenorrhoea is the absence of 3
to 12 consecutive menstrual periods, after normal menarche has occurred (Dooby & Car, 1990).

endometriosis a disorder found in adolescent and adult women. It occurs when the endometrial tissues
becomes displaced outside the uterus (Goldstein, Cholnoky, & Emans, 1980).

perfectionism is the compulsive tendencytodemand of others, or of oneself a higher level of
performance than required by the situation (Longman Dictionary of Psychology and Psychiatry, 1984).

20

CHAPTER TWO: REVIEW OF LITERATURE

2.1 INTRODUCTION

Anorexia nervosa and bulimia nervosa are psychiatric syndromes that affect predominantly adolescent
and young adult females. We have seen a rapid increase in the incidence of these disorders over the
last two decades, which has raised serious questions regarding their identification and treatment. While
debate continues about the causes of these disorders, experts agree that they are mulu-dimensional in
nature and include biological, familial and psychosocial factors, that interact and predispose certain
individuals to develop the disorders (Wilson & Eldredge, 1992).

Both attitudes and beliefs, including normative beliefs need to be addressed in any educational program
seeking to improve eating related behaviour (Fishbein, & Ajzen 1975). Each component of the
education program must be carefully designed in order to address specific concerns and imphcations of
female, adolescent, athletes who compete in thin build sports. In adopting a multidimensional
approach, each course component was designed to acknowledge the concerns and issues confronting
the subject group with specific guidelines and recommendations appropriate to the subject group and
their chosen sport middle/distance running (Lebrun, 1994).

Anorexia nervosa is a syndrome of self-starvation that is characterised by a relentless pursuit of
thinness fuelled by a profound fear of fat. A cardinal feature of the disorder is a body image distortion
where individuals see themselves as significantly larger than they actually are. An individual may
claim that they "feel fat" even when emaciated, or believe that one area of their body is "too fat" even
when it is obviously under weight. Despite life threatening emaciation, these patients cling to a belief
that they are terribly overweight. Usually they only feel safe if their weight is below their menstrual
threshold. Consequently most have prolonged amenorrhoea because they are rnaintaining a weight that
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is 15% to 25% below normal. The prolonged pursuit of semi-starvation also creates a range of highly
ritualised behaviours such as obsessive calorie counting, exercising and weighing. A sad, but actual
reality of anorexia nervosa is that mortality rates, as a consequence of the disorder, are between 5¬
18%, that is as high as one individual in twenty, to as many as two individuals in ten (Touyz &
Beaumont, 1985)

Not all anorexics manifest the same behaviours, however, there is a cause for concern when patterns
develop that interfere with the individual's school, work, sport, relationships or quality of life. The
most noticeable anorexic behaviour is voluntary starvation, a refusal to eat even when hungry, irritable
and faint. Anorexics usually deny they are even hungry even when they have fasted for days. They
often exercise compulsively and prefer individual sports to team sports.

To avoid conflicts over their jealously guarded habits, they may he, hide food, throw food away, or
hoard it, rather than consume it. Because anorexics are always hungry they are preoccupied with food,
cooking, grocery shopping and nutritional information. They like to cook for others but rarely eat
themselves. When they do eat, they often cut food into tiny pieces eating each little bit.
Anorexics are perfectionists in all aspects of their lives, they are usually meticulous about their
grcwming, anything less than top grades in school brings about anxiety. When they do achieve good
grades, rather than celebrating they often start worrying about next term. They are also perfectionists
in their sport, but because they view things in black and white they believe they are either 100%
successful or 100% a failure. They judge others by these same high standards. They don't understand
the options and choices individuals have, or the choices available in which to interpret an experience,
everything is either black or white.
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They may be proud of their thin stature in the sporting arena, especially if thinness is a "desired state",
however, around non athletic friends and family they may revert to wearing several layers of clothes,
even in hot weather to conceal their boniness, too avoid comment and conflict from others.

Anorexics find security in life through rigid control and order. They usually deny they have a problem,
resist help, or are hostile when they are encouraged to eat. If they occasionally give into pangs of
hunger, or "binge", they will feel guilty, because they have not maintained their strict, (and unrealistic)
control. They often follow eating with fasting, self-induced vomiting or laxative abuse.

Bulimia carries many of the behavioural characteristics of anorexia, but in contrast, it is characterized
by recurrent episodes of binge-eating,(at least twice weekly over three months), followed by some form
of undoing behaviour such as self induced vomiting, laxatives, diuretics, fasting, or rigorous exercise in
order to avoid weight gain. Individuals describe the binge eating as being driven in a way that makes
them feel desperately out of control. They often report that it is someone else doing the eating (Johnson
feTobin, 1991).

The bulimic may alternate between periods of dieting and binge/purging. Dieting causes carbohydrate
cravings that often then trigger a binge, because the individual feels guilty about the quantity of food
consumed or they are afraid of gaining weight, the binge is followed by purging. Purging is
exhausting, but leaves the individual feeling emotionally "relieved", vowing not to do it again - then
they begin a new diet.

The binges usually occur in the evenings when they are alone. The most common moods that
precipitate a binge include boredom, loneliness, anger and anxiety. They typically binge on high
calorie foods such as sweets and carbohydrates, the same sorts of foods that they derive themselves of
duringtimesof restraint. Following a binge episode, individuals usually feel guilty and fat, which
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provokes some form of payment, or undoing behaviour. It is important to note that individuals don't
have to be purging, using laxatives or vomiting, to meet the criteria of bulimia. Individuals can abuse
exercise, or fasting, to relieve their fear of weight gain from binge-eating. Despite binge-eating,
individuals usually maintain their weight vrithin normal limits through purging. This "ban make
identifying the bulimic more difficult than the anorexic.

Estimating the prevalence of anorexia nervosa and bulimia has been complicated because society
places such an emphasis on thinness for women, that a significant portion of the female population, in
particular adolescents and young adults have a fear of fat, so they binge and diet. However, these
characteristics on their own do not constitute an eating disorder, many athletes' diet to obtain a leaner
body and become intensely preoccupied with their weight. However, this concern is secondary to their
goal of an improved athletic performance. The pressure to be thin encourages dieting, which in turn
increases the likelihood of dysfunctional eating behaviours, but only a minority develop eating
disorders (Wilson & Eldredge 1992).

If athletes engage in abnormal weight control behaviour strictly for instrumental reasons, one would
not expect the dysfunction behaviour to persist during the offseason, or after the immediate pressure of
athletic performance is removed or diluted. To a large extent then, these dysfunctional behaviours are
confined to the season of athletic participation and performance seem readily reversible on the
termination of athletic activity (Wilson & Eldredge, 1992). Consistent with this view, King and
Mezey, (1987), found that jockeys showed a variety of abnormal weight control behaviours during the
racing season, that they did not show in the off season. The authors interpreted this reversal to the
absence of a pathological preoccupation with body weight.

fn sports where the athlete does not have an off season, for example in distance running athletes may
race cross country in the winter, track and/or road in the summer, the athlete may be under additional
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pressure to stay slim. In Australia, our track andfieldcompetitors are often required to compete in the
Australian summer and then travel to Europe during our winter, to race in Grand Prix competitions in
the European summer. This not only places additional stress on the athletes physiologically and
psychologically, but may be an additional factor worth considering when dealing with athletes with
dysfunctional eating behaviours. Many of Australia's young female distance runners are given many
opportunities to compete both nationally and internationally, in international cross country, track,
relays and road races. However, it may be in the best interest of the athlete's long term health and
sporting performance, to forgo a competitive season, especially if they have adopted dysfunctional
eating behaviours in an attempt to minimise their weight and maximise their chances of national team
selection all year round.

In Table 1 a list of physical features that may indicate an eating disorder are given and in Table 2
psychological and behavioural symptoms that may indicate an eating disorder are listed. Athletes,
coaches and training staff should be aware, in attempting to identify those who may be suffering from
an eating disorder, that these symptoms do not necessarily signify a disorder. Their presence, however,
should alert athletes, training staff and coaches of the need to explore the issue further.
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Table 1
Physical Features that may Indicate an Eating Disorder
- Weight that is too low for athletic performance
- Precipitous weight loss
- Extreme fluctuations in weight
- Bloating or oedema
- Swollen salivary glands (puffy cheeks or jaw just in front of the ear)
- Amenorrhoea (loss of menstrual cycle)
- Yellowish appearance on palms of hands or soles of feet
- Sores or calluses on knuckles, or backs of hand from induced vomiting
- Hypoglycemia
- Cardiac arrhythmia, bradycardia
- Muscle cramps
- Gastrointestinal complaints
- Headaches, dizziness, weakness due to low electrolyte disturbances
- Numbness and tingling in limbs due to electrolyte disturbances
- Renal dysfunction due to electrolyte disturbances
- Prochvity to stress fractures
- Loss or thinning of hair
- Downy hair appearing on the face, back, extremities (lanugo hair)
Garner & Rosen, 1991, page 103

Table 2
Psychological and Behavioural Symptoms that may Indicate an Eating Disorder
- Excessive dieting
- Excessive eating without weight gain
- Excessive exercise that is not part of the training program
- Guilt about eating
- Claiming to feel fat at normal weight, despite reassurances from others
- Preoccupation with food
- Avoidance of eating in public, denial of food
- Hoarding food
- Frequent weighing
- Evidence of binge eating
- Evidence of self induced vomiting
- Use of drugs to attempt to control weight (abuse of laxatives, diet pills, diuretics, emetics)
Garner & Rosen, 1991, page 104

One of the main obstacles to coaches and trainers is the athletes' willingness to be completely candid
revealing that she is suffering from serious eating problems. The affected athlete is often struggling

with recognising that they have a problem, but also beheving that they are in control and their
dysfunctional eating behaviour is only temporary. She may be afraid of losing her athletic standing, or
she may see no other way to keep improving her athletic performances. In fact, athletes have been
known to say"... but I am competing better that I ever have." When confronted with the implications
of their behaviour, the potential performance improvements ultimately outweigh the risk.

The most widely accepted inventory to determine the existence of an eating disorder and/or an
individual's attitudes towards body image and food is the Eating Disorders Inventory (EDI), and it is
main cognitive-behavioural inventory used in this study. (See 3.3.2 Rational for Using Psychometric
Measures - the EDI).

2.2 A MULTI-DISCIPLINARY EDUCATION PROGRAM

2.2.1 Education Considerations

A review of literature helped to provide a rationale for the various components of the education
program. The treatment of anorexia nervosa and/or bulimia nervosa often requires an kterdisciplinary
process that may include education, psycho-educational group therapy, medical evaluation and
monitoring, psycho-pharmacological treatment, hospital care, family and marital therapy, self help,
psychological and nutritional counselling (King 1991). Just as there is no one single factor that can be
attributed with causing an eating disorder, successful therapy has been required to take a
mmti-disciplinary approach.

Due to the high number of female athletes on scholarships in the United States, registering eating
disorders and dysfunctional eating behaviours, a number of universities have taken the initiative of
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developing intervention as well treatment programs, that also include a mdti-disciplinary approach
(Sesan, 1989). While Australia does not have a significant university athlete scholarship system, we
do have an extensive club system in all sports throughout Australia and junior development programs
run by national sporting organisations, along with a high level of coach education and coaching
certification courses. An educational intervention program for dysfunctional eating behaviours in
female athletes would be well directed at these organisations.

An educational program for athletes, on dysfunctional eating behaviours and/or disorders, should
identify and explain the impact of weight control in sport, hi doing so, the athlete group is specifically
targeted to help increase athlete awareness on the impact of expectations, attitudes and behaviours on
body image their relationship to food and the sporting environment. More specifically, the changes
female athletes go through during adolescence and the impact these changes have upon the athlete's
body, athletic performances and sense of personal identity were discussed. Suggestions for obtaining
and maintaining strong, lean and healthy athletic physiques, desired for athletic achievement, are
spoken about. It is hoped that athletes will explore their own attitudes and values about weight, weight
control, dieting and body image and how these attitudes and values may effect them, both in the short
and long term.

As this is an educational interventional program and not a recommended treatment program, it is also
suggested that access to treatment be given. Therefore, athletes, as part of their education to
dysfunctional eating behaviours and disorders were made aware of people in their community,
counsellors, doctors, nutritionists and other sports professionals who were available to work with
individuals concerned about any issues arising from the study.
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2.2.2 Psychological Considerations

Eating disorders are thought of as obsessions with weight and an addiction to food (American
Psychiatric Association, 1987). However, as we look more closely, we discover that the addictive
element is numbness from emotional pain, or anxiety, or a lack of consciousness of the immediate
problem. Literature indicates the multifaceted nature of the problem and as such provides further
support for a multifaceted approach to education.

Anorexics and bulimics suffer from low self-esteem, depression and feelings of worthlessness,
helplessness and powerlessness. They tend to be passive people who look to others for approval and
vahdation. They are usually very dependent on parent figures to whom they look for guidance and
support. At the same time they deny a problem and refuse advice and help, leaving families and
supportive friends frustrated, frightened and feeling guilty (Lynton, 1984).

Information on eating disorders presented by the Lynton Hospital, says, before an eating disorder
appears, potential anorexics and bulimics tend to be obedient, co-operative and clrarrning children.
They often do well in school and extracurricular activities, however, they usually feel secure only when
they know they are pleasing others. They tend not to rebel as much as other teenagers as they begin
separating from their parents, their parents are usually proud of their outstanding children and do not
realise that their goodness and perfection is not healthy, (Lynton, 1984).

After the eating disorders begin these obedient, quiet children become sulky, pouty, hostile, deceitful,
defiant and exceedingly manipulative. These behaviours often hide fear, self-doubt and rage. Rage
that is directed into refusing to eat or gettingridof it, are often symbolic of rejecting parents who the
adolescent has experienced as controlling, abandoning, rejecting or smothering. When parents
intervene, they often find themselves in the middle of a power struggle, where their pleading, threats or
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bargaining makes matters worse. They withdraw from activities and friends leaving those who care for
them confused.

The "at risk" periods for developing anorexia and bulimia are usually adolescence and young
adulthood. Two of the central developmental tasks at this age are separation and individuahsation
from the nuclear family and consohdation of self-esteem identity. Many individuals suffer from eating
disorders enter the development period of their lives feeling profoundly undifferentiated from their
families and ineffective. Because many eating disorder individuals are passive and compliant, they
tend not to express their feelings and needs, but rather to please parents, teachers, coaches and other
authority figures. Eventually they come to a place where they would rather starve or binge than
continue to comply and accommodate. They become caught between perfectionism and powerful
feelings of not being good enough (Brownell, Rodin, & Wilmore, 1992).

In understanding the disorder in the general population, the issue of control in eating disorders, is that
anorexics think that what they say or do has little impact on others. By taking control of their bodies
they symbolically declare they are in control of their lives. Bulimics tend to feel out of control,
especially around food. They are usually disciplined high achievers in other areas of their lives,
binge/purging may be their only escape from an otherwise carefully regimented life.

It is human nature and behaviour, to move towards pleasure and away from pain. Both starving and
binge/purging can be ways individuals with eating disorders develop certain behaviours to void pain.
Some of these gains listed by the Lynton Private Hospital in New South Wales are (1) attention, (2)
admiration for disciplined dieting and exercising, (3) admiration for weight loss, (4) feelings of power,
superiority, uniqueness and being special, (5) physicalfragilitythat invites support and concern from
others, (6) avoidance of an adult body, (page 9). All of the above can be readily recognised as
motivating factors for athletes along with the very real impact a light, leanframecan have on
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improving athletic performance. Society and sport constantly tells young women that if they achieve
thinness they have accomplished self-control, discipline beauty and success. Consequently during the
same time many young women begin restrictive diets in a effort to compensate for self esteem deficits.

Participation in competitive sport has always involved a component of risk taking, trying to gain team
selection, competing against a standard on which a judgement of success is determined, performing in
front of others. Athletes place their ego at risk through every step of their sporting involvement. Sport
has always been both an exciting stimulus and/or stressor, with both positive and negative possibilities.
Athletes have always faced and had to overcome self-imposed pressures, internally and externally, in
order to succeed. The pressure on an athlete to perform, however, is not limited to competition or
training.

Lopiano and Zotos (1992) say that dealing with athletic participation cannot be separated from the
athlete as a youth going through normal stages of adolescence development and their "at risk" periods.
Further, they add that it is not surprising that the majority of dysfunctional responses to athletic
participation occur at this adolescent/early adulthood time. Developmental crises and psychological
distress at this time are a normal stage of adolescent development, where the individual faces major
transitions that are not easily accomplished.

To successfully master this transition, youth must master the challenge of "separating" from family and
assuming independence, establishing and consolidating an identity with a mature sexuality, with
feelings of intimacy, values and a career direction. Athletes have time consuming practise and training
hours to contend, along with competition commitments, this sporting involvement often separates
athletes out and can lead to crystallising identities that are successful and rewarded. For some,
however, this same period can become a potential crippling experience where the athlete's sense of self
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is narrow and restricted, with few interpersonal relationships and a lack of preparation for a future
career direction, (Pinkerton, Hinz, & Barrow, 1989).

To understand the factors contributing to dysfunctional eating behaviour and eating disorders, one
must examine the factors that lead to these behaviours in general, but more specifically in the context
of the sporting environment and the pressures on today's athletes. Sport has changed markedly in the
past decade from an imprecise to a precise science. University courses around the world run university
degree and post graduate courses on the science of sport. Major national institutes, academies and
national sporting organisations access sports scientists from a variety of fields, psychology,
biomechanics, physiology, medicine and nutrition on a regular basis to service their athletes. Large
amounts of money are readily being spent to access the best coaches, support staff and scientists to
assist the athlete in their training and competition.

One result of this progression in sport, is that more and more athletes are capable of competing at the
highest possible level. Where athletes may have been lost in the past, through improper training, poor
biomechanics, emotional distress, inadequate nutrition or injury, more athletes are on the starting
blocks to international success. Elite sport is becoming a pressure cooker, busting with talent and
forcing athletes to fine tune every aspect of their ability, to stay competitive. A small biomechanical
change, a superior use of diet, properly identified recovery programs, strength and conditioning, heart
rate monitors to hit the correct training zones, a lean body where every kilogram has to contribute to
the athlete's performance. Elite sport, by its very nature, encourages perfectionism.

While this perfectionism and stress may help some individuals reach new heights, it can be
overwhelming for others. In understanding stress one must understand, contend that environmental
demands are neutral events with stress being the individual's perception that a behavioural adjustment
in needed due to these demands. Depending on the individual's belief that they can meet these demands
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successfully or not, they become complacent, aroused, anxious or display a number of other responses.
This anxious response is known as state anxiety asfirstidentified by Spielberger in 1966.

State anxiety relates to the amount of stress perceived in a specific situation, an athlete who is high on
state anxiety may view a specific sporting experience as threatening, while an athlete not high on state
anxiety may view the same situation as challenging. State anxiety is dynamic and an ever-changing
state of arousal. Another type of anxiety, that is seen to be more stable, is trait anxiety, it can be
learned or genetically inherited. An athlete who is said to be high on trait anxiety will have a tendency
to perceive a wider spectrum of situations as threatening, more so than someone who is low on trait
anxiety. Therefore, they have a higher level of state anxiety in any given situation than an athlete who
scores lower on trait anxiety, (Martens, Vealey, & Burton, 1990). The ability to perform under
pressure is not contingent on eliminating anxiety, but controlling it, as the contest variables change,
(Singer, 1975).

For each and every individual there is an optimal level of arousal (anxiety), that equates with the
athlete's best performance. However, optimal competitive arousal is a dynamic state, it exists on a
continuum and can change constantly throughout a performance depending on the demands of the task
at any given point in time. For example, take a gymnast on a beam routine, just before the event, she
may require a certain level of calm, but on the mounting approach, she needs a boost of arousal to
physically move herself through space and successfully onto the beam. Throughout her routine,
different hops, steps, tumbles will require different energy demands and levels of optimal arousal, small
but subtle changes are likely to occur throughout the routine, mirroring the energy levels, areas of focus
and degree of difficulty in the routine. These shifts are not usually consciously employed by the
athlete, but become an intuitive feel for the performance.
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If the athlete is having difficultyfindingher optimal state, however, perhaps external factors, such as
the difficulty of the competition, or the value she places on the competition have placed her in either an
under aroused or over aroused state. She may need to consciouslyfindher optimal state before
beginning her routine. One role of the coach and sports psychologist is to expand athlete awareness, so
that optimal arousal states are not just unconscious automatic states, but consciously obtained and
understood states. If the athlete knows what it is she does and thinks in her optimal state she will be
better prepared to reproduce it when required, rather than hoping, on any given day, that her
performance will "feel right".

With this awareness and ability to reproduce an optimal state on demand, the athlete will be
empowered with greater control over her performance. We know that an optimal level of arousal
brings about an ideal performance. The level will change depending on the complexity of the task, the
athlete's disposition and the situational demands forms a complex relationship between these factors.
However, athletes can be taught the nature of these interaction and coping mechanisms specific to
themselves to best cope with stress and tofindtheir optimal performance state. Unfortunately, most
athletes still today, run on "auto-pilot", where a good performance is still seen as occurring with chance
or luck, rather than control, especially with athletes who have low self esteem or a constant need to
validate themselves, through experiencing success, (Csitezentmihalyi, 1990).

An athlete's ability to manage her success or failure may result in a growing sense of social and
emotional isolation. She may develop guilt feelings about normal adolescent expressions of assertion,
start using rationalisation to reduce the reality of facing her true physical potential, for example, it is
not unusual for athletes who do not quite reach their athletic goals to rationalise their failure to, "if I
was thinner, I would have performed better". To blame something that is controllable, such as body
weight, is less emotionally painful, for the athlete who has spent years in pursuit of a dance or sporting
dream, to acknowledge, that perhaps they just don't have enough athletic ability.
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Ability is something we are bom with, it is a given and not really changeable. On the other hand, an
athlete's work ethic and body shape, can both be manipulated and an optimal balance between the two
can enhance athletic performance. However, an athlete with low self esteem, may have a strong work
ethic that suggests if I don't have the ability, I will have to work harder than everyone else. Jf ninning
one hundred andfiftykilometres each week is good for the distance runner, then running 200kms each
week must be better. If eating more carbohydrates than fat and protein to produce more fuel for
physical activity, then, would not eating all carbohydrates and no fat or protein be best? These simple
deductions sometimes made by athletes and coaches preoccupied with obtaining a superior athletic
performance, often result in overuse injuries, overtraining, constant fatigue and dysfunctional eating
behaviours.

It is not surprising that studies have shown that the athletes "who don't quite make it" are often the ones
who slip into dysfunctional eating behaviours (Wilson & Eldredge, 1992,p.l22). The reason may be
that the athletes and dancers who are at the super elite end of their fields may bring with them a genetic
predisposition to a certain body type that is conducive to their athletic participation, whereas the "not
quite" group have tofighttheir biological body shape. One study on ballet dancers that supports this
supposition, that the greater the extent to which the athlete's body deviates from the "ideal" for a
particular sport, then the greater the risk of developing an eating disorder, was conducted by Hamilton,
Brooks-Gunn, Warren, and Hamilton (1988). They studied the weight-control behaviour of 49 female
ballet dancers from national ballet companies classified as either "selected" (ie. those who were drawn
from company schools, indicating that they had survived years of competitive cuts), or "less selected"
(ie, those drawn from general auditions). Not only did the dancers from less-selected companies have a
higher prevalence of anorexia and bulimia than members of selected companies (46% versus 11%), but
they also reported a higher frequency of having a family member who is obese (42% versus 5%). The
authors of this study suggest, that the dancers who survived stringent early selection processes may
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have done so because they had a body type that was naturally suited to ballets thin ideal. Therefore,
those who fall outside the ideal may be at greater risk.

The anorexic separates herself from others, not just from her athletic performance, but because the
masses notice how extremely thin she is. Unlike those around her she controls her impulse to overeat
and this gives her a feeling of superiority, a feeling of being special, that she protects at any cost, even
death and starvation, because her identity must be maintained (Flood, 1989).

Compound this problem with an athlete who does not have an "ideal" biological body type for her
sport, going through puberty that takes her further away from that ideal. How very frightening
adolescence must be for these athletes in sports such as gymnastics, where the peak age of ehte females
is late teens (adolescence) and early adulthood! Not only does the gymnast have to face the confusion
of coming to terms with her own personal identity, separationfromthe family and puberty which is
hard enough, but then physical maturity threatens to interfere with her sporting success and take away
the one constant in her life. The male athlete on the other hand gets a boost during adolescence, where
his increased strength adds to his athletic performance and sense of identity. Up until puberty the
young gymnast has felt special, parents, peers, coaches and other have acknowledged her gift and talent
and encouraged her with her sporting endeavours. If she continues to perform during and after
puberty, the challenge is difficult and for some the risks are high. If she chooses to retire, further
factors may compound and the risks remain high, as she now moves through another difficult life
phase. Pearson and Petitpas (1990), examined the transition process to retirement and predicted the six
factors that could combine and make the process difficult for the athlete:

i. an identity strongly and exclusively based on athletic performance
ii. a great gap between level of aspiration and level of ability
iii. little experience with same or similar transitions
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iv. behavioural or emotional deficits that limit one's ability to change
v. limited supportive relationships
vi. the need to deal with the transition in a context that lacks the emotional and material resources that
could be helpful.

Baillie, (1992), found that athletes tended to adjust better to the end of their athletic careers when they
had:
i. retired by choice
ii. accomphshed their goals
iii. been able to remain as involved in their sports as they would like
iv. completed college undergraduate programs
v. been able to disengage from their sports at or shortly after the peak of their careers.

Needless to say athletes who retire during their adolescence do not usually do so by choice, rather
injury, or inabihty to achieve desired goals facilitates early retirement. Placing this individual at even a
greater level of risk from developing an eating disorder.

No two anorexics or bulimics are identical in their psychological profiles. There are many individual
differences, however, they do tend to share similar profiles, many of which have been discussed above
in particular reference to the athlete. However, some of the common variables found in eating
disordered individuals are feelings of worthlessness and inadequacy. They tend towards a perfectionist
attitude with unrealistic personal expectations that do not allow for flaws in physical appearance,
school, work or athletic performance. This further reduces any sense of confidence, because they are
constantly placing themselves in situations where their chances for success are rninimised and the
likelihood of perceived failure is great. An athlete who assesses herself as having succeeded, depending
on who she defeats, places herself at greater risk for failure than the athlete who assesses her
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performance based on performing as well as she can on any given day. An athlete can not stop another
athlete from performing well, she can only control her own performance.

Anorexics and bulimics usually do not have strong stable identities. They do not know who they are,
their strengths, their weaknesses, their limits, or their true abilities. They are terrified of not measuring
up to some external standard. They compare themselves to other people and decide "I'm just not good
enough". When people pit themselves against one of the body's most basic and powerful instincts, the
hunger drive, they may be making misguided, but heroic attempts to establish strong, self respecting
identities.

Eating disordered individuals usually have strayed from the developmental path that leads from
childhood dependency to the independence and self reliance of adulthood. For any number of reasons
anorexics and bulimics are caught in a painful struggle. At times they want to be independent,
controlling their own hves, making their own decisions. At other times they retreat back into the safety
of old routines and relationships which may provide a measure of security, but not much satisfaction,
(Lynton, 1984).

One of the main units that provide security to the individual is the family. It is a home base in which
children can explore the world and gradually, in age appropriate stages, achieve mastery over many
different kinds of challenges and situations. In some families, this developmental process goes wrong
and children are not able to go from infantile dependency to age appropriate maturity, independence
and autonomy. Some children have a tendency to be passive when parents are too involved in their
hves. Parents of young athletes often become very involved in their children's hves through necessity,
transporting their children to and from training and competition. They encourage and support their
children, at sometimes parents may start hving vicariously through their children and unwittingly place
overly ambitious expectations on them (Smoll, 1993).
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How does a young athlete thank parents, whom they love, for the support they have been given them in
pursuing their athletic performances, for their personal and financial sacrifices? Young athletes may
feel the only way they can say thank-you is through their performances, when they compete well they
see the pride and pleasure they bringtothose closetothem. However, this can at times mean that they,
or their parents, place unrealistic expectations on them and when the performance is not forthcoming
the young athlete feels they have not only "failed" in their own eyes, but they have failed those, who
they most wanted to succeed for, their parents.

Some famihes where anorexia and bulimia exists are abandoning, rejecting, highly critical, demanding,
detached and non-supportive. Some destructive family situations combine criticism and rejection with
obsessive concern and control. The children are in a double bind, wantingtoprotest, but feeling guilty
for doing so because their parents are so "caring".

Psychological problems that may underlie dysfunctional eating behaviours include; low self esteem,
perfectionism with unrealistic expectations, a lack of assertive behaviours to replace manipulative,
aggressive or passive patterns, personal identity issues, misguided behaviours without satisfactory
options for a healthy expression of control, too heavy a dependence on external sources for positive
feedback, a lack of strategiestodeal with high levels of anxiety, an absence of healthy eating patterns,
fear of intimacy and sexual maturity, constant negative mental feedback, distorted body perceptions
and interpretations of personal experience, (Lynton, 1984).

Family factors believed to contributetoeating disorders have been suggested, but are not conclusive.
Minuchin, Rosman, and Baker (1978), found that when anorexia nervosa was present in a family
constellation, there was often, at least one over-involved parent and the sufferer's personal boundaries
were blurred. Individuals were seen as engaging in severe control of their body weight and shape as a
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straggle for self-expression against parents who are perceived as powerful and controlling, (Bruch,
1977). Case-control studies applied to weight and eating behaviours in famihes of eating disorder
patients have failed to find significant patterns (Garfinkel, Garner, Rose, Darby, Brandes, & O'Hanla
(1983) ; Halmi, Strauss, & Goldbereg (1978); Hall, Leibirch, Walkey, & Welch (1986)). So have case
studies on the pre-morbid persoriality of the patient failed tofindsignificant results, (Strober, 1980).
However, controlled studies of famihes have found an association with a history of broadly defined
eating problems in the first degree female relatives of patients with anorexia nervosa (Strober, Saltan,
MorelL & Burroughs (1985). Recent twin studies also provide support for a genetic risk factor in
anorexia (Fichter & Noegel (1990); Holland, Sicotte, & Treasure (1988)). The neuro-chemistry
component of eating disorders will be discussed further under 2.2.3 Medical Considerations.

Most investigators have used self-report measures of family interaction style. Compared with control
famihes, the famihes of normal weight bulimics expressed greater anger, aggression and conflict, they
used a more indirect partem of communication to each other; placed less emphasis on assertiveness and
autonomy with higher achievement expectations, (Johnson & Flach, (1985); Ordman & Kirchenbaum
(1984)). Strober (1981), found similar results when he compared the famihes of anorexic bulimics
with those of anorexics. He found high levels of discord between parents and higher levels of life stress
within the family and more alienation between the anorexic-bulimic patient and the family, especially
the father. Mothers of bulimics were described as hostile and depressed, while fathers were impulsive
and irritable and more often alcoholic (Strober, Salkin, Morell, & Burroughs (1985)).

Studies that compared normal-weight bulimic famihes with families of anorexics who binged to
famihes of restricting anorexics, found that normal weight bulimic famihes were strikingly similar to
the anorexic-bulimic famihes on six of the eight measurements on family interaction style. These
measures were communication, affective expression, affective involvement, control, social desirabihry,
values and norms (Garner, Garfinkel, & Olmsted, 1983). In addition they suggested that the degree of
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problems in these areas suggested and overall pathology, well above that of the famihes of the
restrictive anorexics.

Bulimic famihes are generally characterised as disengaged, chaotic, highly conflicting with a high
degree of life stress, say Johnson and Maddi (1986). Further, these famihes use contradictory and
indirect patterns of communication and are defiant in problem solving. In concluding, they suggest a
child who is atriskhas a high probability of being in a family that is volatile, or disorganised, with
parents who may have difficulty with the affective disorder.

So far the psychological profile of the individual, especially in transitional periods of life changes, the
family environment and the social environment, which includes the uniqueness of the sporting
environment, have been discussed in attempting to identify emotional "atrisk"individuals. A fourth
factor that is presented in recent literature on research looks specifically at neurochemistry
abnormalities. This will be discussed in the following section 2.2.3 Medical Considerations, along with
the medical complications resulting from dysfunctional and disordered eating behaviours.

The role of the psychologist in this program, was to:
i. identify the various components to be included in the multi-disciplinary program;
ii. to introduce the problem, define the disorders and at risk individuals within the context of sport;
iii. in the relationship between personality, environment, genetic and familial factors in contributing to
the disorder within the context of sport;
iv. discuss developmental and retirement issues for the athlete and possible trigger factors to the
disorder;
v. Suggest possible behavioural factors that athletes, coaches, parents and support staff may look for
that could suggest an "atriskathlete";
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vi. present the coaches, parents and support staff with an applied opportunity to identify a problem
athlete and address the individual, offering an opportunity to experience different communication
styles and the development of a plan of action.

2.2.3 Medical Considerations

As the following literature review indicates the medical imphcations for eating disorders can be life
threatening, the over ah health consequences are marked and as such, a medical component in a mulidisciplinary education program is paramount.

Knowledge of possible neuro-chemical abnormalities in eating disorders is crucial for the successful
development of effective pharmacological treatments, (Fava, Copeland, Schweiger, &Herzog, 1989).
King (1991), says in anorexia nervosa, reduced levels of norepmephrine and metabolites in
cerebrospinal fluid, together with a greater number of and sensitivity of alpha 2-adrenergic receptors on
platelets, indicate an overall reduction in the activity of norepinephrine. Similar signs of a reduction in
norepkephrine is evidence of reduced serotonergic activity. In addition, there are also signs of
impaired cholecystoldnin secretion in response to a meal in bulimics, and this hormone, which also acts
as a neuro-transmitter, may be important centrally. All such neuro-chemical changes return to normal
as patients recover; and thus, their role in the onset of the disorders remains uncertain.

King (1991), goes on to say that changes in the hypothalamic pituitary axis includes higher Cortisol
secretion, non suppression of Cortisol in response to dexamethsone, and an abnormal 24 hour
luteinizing hormone pattern. The role of the hypothalamus in the regulation of feeding and satiety is
complex. Disturbances of weight and appetite are common in the major psychiatric disorders, and
many drugs have an effect on appetite and food intake (Silverston, 1989). As of yet there is no
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evidence of a primary hypothalamic disorder, although it is clear that self perpetuating disturbances
play an important part. Weight loss may damage the hypothalamus; psychogenic factors may alter
hypothalamic function; or some unknown factor, in damaging the hypothalamus, may lead to the
endocrine and psychopathological features independently of each other.

More simply put, continual over riding of the hypothalamus, by not eating when hungry, confuses the
brain. Normal signals to the individual that they are hungry and need to eat, or that they have had
sufficient to eat and should now stop, become vague or unclear. Anorexics may report losing their
appetite, bulimics may report an absence of feeling full, hence they can gorge, excessively large
qualities of food in one sitting without the sensation of feeling full.
With respect to drug treatment, King (1991), says, a wide range of drugs including appetite
suppressants, antipsychotics, and antidepressants have had their place in the treatment of both anorexia
and bulimia nervosa. Although there is no unequivocal evidence that any are of specific, or particular
value, (Fava, et al. 1989). Although antidepressants may ameliorate depressive symptoms in bulimia
and anorexia nervosa, some would also claim that they may have a specific effect on the eating
pathology per se, (Pope & Hudson, 1986). The mechanism of this latter effect remains obscure.
Although the function of the neuro-transmitter serotonin appears to be altered in patients with eating
disorders, it remains to be established whether such changes are primary or secondary to dietary habits.
King (1991), adds that there is much current excitement, in the pharmaceutical industry, about the
efficacy of drugs acting on the serotonergic neuro-transmitter system of bulimia nervosa.

Athletes with anorexia nervosa, bvdirnia nervosa or a combination of the two eating disorders are prone
to a combination of significant medical complications as a result of their intense dysfunctional
behaviour. The medical complications associated with anorexia nervosa, bulimia nervosa or a
combination of both these disorders are a result of the following: the starvation process itself, bingeing
behaviour and attempts to control weight artificially by rigorously exercising and vomiting, and by
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abusing laxatives, diuretics, and diet pills (pathogenic behaviours). Although many athletes would not
be diagnosed as clinically having an eating disorder, any of the above dysfunctional behaviours can
adversely affect an athlete's performance and health. The speed of the onset of compUcations is related
to the athlete's general health; type of sport; the intensity of training; the frequency, intensity, and
duration of the eating disorder; and the timing and quality of medical and psychological intervention,
(Stephenson, 1991).

Physiologically, the anorexic in starving herself experiences significant hunger. If calorie deprivation
persists, various adaptive mechanisms are called into play. They typically restrict calorie intake and in
particular carbohydrate and fat in-take. Their total daily intake often does not exceed 2000 kilojules,
because it is high in protein it helps to preserve the bodies lean muscle mass. Initially the breakdown of
stored body fat by hpolysis and ketogenesis provides ketones at levels high enough to be used by the
central nervous system as an alternative fuel source to glucose. However, if significant caloric
restriction persists, and body fat stores fall below 7% of body weight, the process of gluconeogenesis
increases dramaticaUy. Under these conditions, protein (muscle, tendon, ligament tissue) is converted
to glycogen as an energy source with the subsequent loss of muscle mass, strength and endurance
(Eichner, 1992).

The body generally prefers to catabolize carbohydrates and fat for energy, but if these are in short
supply, it will burn protein. Eichner (1992), says that it is generally agreed that depending on the
intensity and duration of exercise, aerobic exercise always burns some protein. It is beheved in a hard
run of up to 2 hours, 5 -10% of the energy used may come from protein. Protein requirements seem to
be higher yet if the caloric intake is low. If an athlete who competes in endurance events such as long
distance running tries to lose weight during training and is under pressure to perform, dieting harshly to
lose weight fast may result in poor performances. Poor performances may be wrongly attributed to her
perceived excess weight, but have more to do with muscle loss and strength, fatigue and low energy

44

levels. Further discussions on energy sources for exercise will be discussed under physiological
considerations.

In starvation states, the active form of thyroid hormone, truodothyronine (T3), is climinished as a
physiological adaptation to conserve caloric stores by dimimshing metabohc rate (Stephenson, 1991).
Low thyroid status is suggested by the foUowing: cold intolerance, constipation, dry skin, coarse hair,
carotenemia (yeUowing of the skin secondary to increased deposition of carotene), cold bluish hands
and feet, and bradycardia (pulse rate under sixty beats per minute). Please note that the bradycardia
noted in this hypometabloic state is not indicative of fitness or of a high level or performance
capability.

In fact, the most serious impUcation of electrolyte problems in anorexia and buUmic patients are
cardiovascular. Arrhythmias can be asymptomatic, cause palpitations, or produce inadequate cardiac
output and death. Electrolyte problems, and of particular concern hypokalemia (low serum and total
body potassium levels) are common in persons with eating disorders, (Mira, Stewart, Vizzard, &
Abraham, 1987; Mitchell, Pyle, Eckert, Hatswrahi, & Lantz, 1983). Many deaths attributable to
eating disorders are due to electrolyte imbalances. Decreased intake can exacerbate the problem and
significant potassium loss can occur secondary to diuretic abuse or laxative-induced diarrhoea. In
addition, diuretic abuse and vomiting often result in a severe contraction alkalosis that makes
correction of potassium levels difficult, (MitcheU, Pomeroy, Seppala, & Hubber, 1988).

Cardiac arrhythmias are most commonly seen in patients with hypokelemia, but can occur in the
absence of electrolyte abnormalities. Bradycardia is common also among eating disordered
individuals, both are related to dehydration, orthostatic blood pressure changes and hypotension.
(Schocken, HoUoway, & Powers, 1989). In anorexia nervosa this is simply due to restricted fluid
intake, whereas in buhmia nervosa, self-induced vomiting and abuse of laxatives and diuretics usuaUy
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are implicated. Normalisation of potassium values is a critical aspect of care for eating disordered
individuals.

Generally speaking, when death occurs in association with anorexia, it is often the result of cardiac
complications. The direct effect of starvation on the heart is the reduction of cardiac chamber
dimensions and the left ventricular mass, reducing maximum working capacity during exercise, due to
a marked loss of general muscle mass. Stephenson (1991), says that this degree of cardiac pathology
is rarely seen in adolescent and young adolescent anorexics, although it would appear it would
seriously jeopardise athletic performance should it occur. An anorexic athlete recovering from
significant weight loss may be vulnerable to cardiac over load. The presence of a co-existing disorder
such as diabetes melhtus, or a rapid increase in the athlete's solute load, secondary to significant salt
consumption, could lead to rapid heart failure. This may be the result of an attempt to gain weight for
a brieftimein order to meet the expectations of a treatment program or other authority.

Interestingly enough, multiple organ failure, foUowing anorexia nervosa, resulted in the death of USA
Gymnast, Christy Henrich in 1994. The foUowing circumstances of her death were reported in a media
article after her death.

"In December 1993, after afivemonth hospital stay, Christy heard the recorded version of a song
Moreno (her boyfriend) had written for her caUed "I Believe in You". She put on 20 pounds in a
month. She cried and cried when she heard the song, she said "you saved my life.'"

Thus, herfinalrelapse caught everyone by surprise-except the doctors. Dr David McKinsey, who
treated her during the last days, said that Henrich had "passed the point of no return." Christy had a
general physical breakdown. Her body quit at the moment her spirit decided to hve." (Plummer,
Grout, Sandler, Jenkins, & Goulding, 1994, p. 39).
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a general physical breakdown. Her body quit at the moment her spirit decided to live."
(Plummer, Grout, Sandler, Jenkins, & Goulding, 1994, p. 39).

Hendrich who lost weight in a bid to make the USA 1988 Olympic team, and failed. Shortly
afterwards she began showing signs of anorexia and bragged to one of her early coaches, Dianne
Stockard that "She saw herself as a failure at the trials, then she had a stress fracture and could not
control her work outs. But she could control her diet." (Plummer et al. 1994, p.39).

Stockard was so concerned about Christy that she checked out the library books on eating
disorders and talked with the teenager. "All the descriptions fit Christy, she was running in a
sweatsuit in 95 degree temperatures, she had lost muscle tone, she developed a paranoia that made
her less sociable, and there were a number of illnesses and injuries. But I could not convince
Christy that it was serious." (Plummer et al. 1994, p. 39).

The combination of eating disorders and menstrual dysfunction has been shown to occur at an
increased rate in athletes. These along with osteoporosis, have become known together as the
female triad. There is an increasing concern that there may be long-term effects of eating
disorders and altered menstrual function and these cause a loss in bone mineral density that may
not be reversible, thus increasing the risk for osteoporosis, (Putukian, 1994).

Menstrual irregularities may occur in individuals with anorexia nervosa, and to a lesser degree, in
bulimics. Stress or rigorous athletics also may be associated with an increased prevalence of
menstrual dysfunction. This is especially the case in sports such as distance running, ballet and
gymnastics, which require intense daily training combined with lean body build. The most
common of these irregularities is amenorrhoea.
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factors that are thought to play a role and have an effect on this system. Included in these are
endorphines, the catecholamines,and other neuropeptides. The hormones released by die pituitary act
on the ovary to simulate production of estrogen and progesterone. The estrogen promotes maturation
of the follicle, and progesterone acts on the uterus to prepare it for implantation of a fertilised egg. If
this does not occur, estrogen and progesterone levels decline, and the uterus sloughs producing
menstrual blood flow.

Putukian (1994), says that physical training can cause many changes in the female athlete, including
weight, body composition, energy utihsation, and cardiovascular adaptions. The effect of training on
the menstrual cycle can be divided into three types: Luteal phase deficiency, anovulation and exerciseassociated amenorrhoea.

Luteal phase deficiency is a shortening of the luteal phase and decreased levels of progesterone. The
total cycle length is unchanged and therefore often goes unnoticed. Luteal phase deficiency has been
reported in swimmers and runners and has been related to decreased bone density (Prior, Vigna,
Schechter, & Burgess, 1990) and infertility, (Shangold, Freeman, Thysen, & Gatz, 1979).

Anovulatory individuals produce estrogen but do not have a normal progesterone level and have cycles
that are irregular, ohgomenorrhea. Sometimes this includes short cycles (less than 21 days) and cycles
that have 35-150 days between bleeding. In either instance, the main concern is unopposed estrogen,
which can lead to endometrial hyperplasia and adenocarcinoma.

When the endometrialtissuebecomes displaced outside the uterus, endometriosis can occur (Goldstein,
Cholnoky, & Emans, 1980). Because thistissueresponds to hormonal fluctuations, the endometrial
tissue continues to bleed and can cause severe pain, scarring reproductive and other organs, and a loss
of fertility, (Muse & Wilson, 1982).
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Women athletes have been conditioned to ignore "just cramps" or menstrual pain, not realising that
pain can be an indication of pathology. These results indicated that the majority of athletes studied
experienced dysmenorrhoea. Furthermore, most of those athletes believed that dysmenorrhoea
interfered with their ability to train or compete. Surprisingly, less than one-third of mis group used
prescription medication to alleviate their discomfort; the majority used over the counter medications
with poor or incomplete relief of their symptoms. Thus it is important to screen for dysmenorrhoea,
not only to enhance athletic performance through appropriate treatment, but to preserve the
reproductive potential of the athlete, (Wilson, Abdenour, & Keye, 1991).

Exercise-associated amenorrhoea is the most frequent cause of amenorrhoea in athletes and is thought
of as a hypothalamic disorder. It is diagnosed by the exclusion of one or more hypoestrogenic states.
These states are associated with hyperprolactinemia, anorexia nervosa, and premature menopause
(surgical or ovarian failure).

Amenorrhoea in the general population is thought to be 2% to 5% of women (Loucks & Horvath,
1985). In athletes, this prevalence is higher, with the number rangingfrom3.45 to 66% depending on
the study, (Bonen & Keizer, 1984; Lutter & Suchman, 1982). Exercised-associated amenorrhoea is
not limited to any sport, although much of the information has been reported in runners and ballet
dancers. Factors that seem to play a role in the development of exercised-associated amenorrhoea are
training factors, nutrition, body composition changes, hormonal changes with exercise and stress, and
reproductive immaturity (delayed menarche and ohgomenorrhea). Putukian (1994), says that although
the exact mechanism remains unclear, the normal surge of the gonadotropin-releasing hormone from
the hypothalamus is suppressed. With exercise training, changes in the levels of luteinizing hormone,
estradiol, prolactin, endorphins, prostaglandins, dopamine, epmephrine, norepinephrine, Cortisol, and
other hormones occur. Their effect on the feedback system of the menstrual cycle has yet to be fully
elucidated.
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Frisch and McArthur (1974), proposed that a body fat percentage of 17% was required to initiate
menarche and that if an athlete's body fat percentage fell below 22%, menstruation could no longer be
maintained. Although this idea does not hold with further studies finding that percentage body fat, in
and of itself, is not the only factor involved. Athletes with as low as 4% body fat have maintained a
menstrual flow, (Marcus, Cann, Madvig, Minkoff, Goddard, Bayer, Martin, Gaudiani, Haskell &
Genant, 1985).

The effects of diet and nutrition also play an important role in the maintenance of a normal menstrual
cycle. Diets low in protein, fat or calories have been shown to carry a high risk for amenorrhoea,
(Schwartz, Curnming, Yen & Riordan 1981; Shangold, Freeman, Thysen & Gatz, 1990). Further
nutritional considerations will under 2.2.4 Nutritional Considerations.

Further medical complications associated with eating disorders is a loss of calcium. Exercise in
general tends to favour bone formation and the effects of weight-bearing exercise are more significant
than non weight bearing exercise, (White & Hergenroeder, 1990). If exercise leads to amenorrhoea,
however, the benefits are lost. Estrogen levels are found to be uniformly lower in women suffering
from amenorrhoea, further if the amenorrhoea has persisted for more than two years the spinal bone
loss is greater (Cann, Martin, Genant, & Jaffe, 1984).

Drinkwater, Nilson, and Chestnut (1984), confirmed this in athletes by comparing the bone mineral
density in amenorrheic and eumenorrheic runners. There were no differences in calcium intake,
percentage body fat, age of menarche and number of years training and frequency and duration of
training. There was a difference in the number of kilometres run per week (67.3 versus 40.1km). In a
follow up study Drinkwater, Nilson, Ott, and Chestnut (1986), retested 9 of the 14 amenorrheic
runners from theirfirststudy, seven of whom had spontaneously regained their menses and two who
remained amenorrheic. The runners now menstruated had decreased their training mileage by 10% and
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increased their mean body weight by 1.9kg. The two women who remained amenorrheic had a further
decrease in bone density, whereas the others had a significant increase. Of the eumenorrheic (irregular
cycles) runners, still had a significantly bone mineral density than the women who regained their
menses.

The increase in bone mass density of runners who regained their menses was 6.2% over 14.4 months,
which was encouraging, although the bone mineral density was still below athletes never amenorrheic,
it is unclear what lead to the regained menses in that both training decreased and weight increased. It
does, however, give support to the notion that normal levels of estrogen are important in mamtaining
bone density.

Another study by Drinkwater, Bruemmer, and Chestnut (1990) observed menstrual patterns and bone
density in 97 athletes. Current and past menstrual history was examined and a strong relationship was
found between vertebral bone mineral density and a history of amenorrhoea. Athletes with regular
cycles had the highest bone mineral density, those with a history of amenorrhoea had the lowest and
those athletes with irregular cycles fell somewhere in between. Athletes occasionally irregular in their
cycle, had a bone density 6% less than, normal cyclers. Runners always irregular, had a bone density
17% lower than normal cyclers. Thus both the current menstrual status and the past history of
menstrual abnormalities are important intermsof decreased bone mineral density.

A disturbing risk of increased stress fractures has also been reported in athletes with amenorrhoea and
this appears related to low bone density. Myburgh, Hutehins, and Fataar (1990), found that in athletes
with similar training habits, those with stress fractures are more likely to have low bone density, lower
calcium intake, current menstrual irregularities and lower oral contraceptive use. Thesefindinghave
been confirmed elsewhere, (Licata, 1992; Lindberg, Fears, Roswell, Boll, & Wade, 1984). Kadel,
Teitz, and Kronmal, (1992), found similar results in dancers.
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These studies all indicate that menstrual dysfunction, especially amenorrhoea, is associated with low
estrogen levels and low bone mineral density. Because peak bone mass is reached in women by their
mid to late twenties the decrease in bone density seen in amenorrheic individuals may present an
increased risk for stress fractures and osteoporosis. In some studies young amenorrhoeaic athletes
have been shown to have bone densities as low as sedentary females twice their age (Drinkwater,
1992).

To date the impact of menstrual dysfunction still needs further research. However, in general it is
recommended for athletes suffering from exercise-associated amenorrhoea to try re-establish menses.
Ideally this includes (1) decreasing training intensity; (2) increasing body weight if the athlete is
underweight; (In fact, sports may need to establish minimal body compositions for their athletes, (see
2.2.5 Anthropometric Considerations)); (3) ensure adequate calorie intake, especially adequate
calcium, iron and protein intake, and (4) estrogen therapy (many athletes use the contraceptive pill to
normalise menstrual cycles), (Putukian, 1994).

Unfortunately, many athletes do not want to decrease their training intensity or gain weight. They have
been told in the past that loosing their period is nothing to worry about. While for many athletes losing
their menstrual cycle is seen as a blessing, that they are lean and training hard. It is therefore important
to educate athletes on the importance of optimising bone density for protection against stress fractures
and against the risk of osteoporosis. If estrogen levels are low, the contraceptive pill or other estrogen
therapies can be used that are physically low risk to the young athlete. However, the use of estrogen
therapy can increase the athlete's weight and they may need emotional support to keep the increased
rate, especially if they suffer a temporary decrease in performance. Athletes have been known to find
this psychologically difficult, but once used to their healthier body size, soon find their athletic
performances returning to normal.
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Other significant medical consequences for athletes sufferingfromeating disorders are anaemia,
fatigue, infection and a slowed metabohc rate. As these have a strong nutritional component they will
be expanded in more detail under 2.2.4 Nutritional Considerations.

Elaborating on the medical considerations associated with anorexia and bulimia, it is also appropriate
to make coaches and athletes aware of the medical damage that can be done by athletes misusing
laxatives, diet pills, diuretics and medications for induced vomiting.
Athletes have long abused drugs for weight control. The use of laxatives and diuretics for weight
control in female athletes is thought to befrequent,including, ballet dancers, gymnasts, runners, hght
weight rowers, swimmers, divers and skaters. It is not known how many of these athletes who misuse
these substances meet the criteria for an eating disorder (American Psychiatric Association, 1987).
However, it is clear that many of these behaviours exist on a continuum and may present health
dangers to the athlete.

Laxatives are probably the drug most commonly abused by the individual with bulimia or bulimic
tendencies (Mitchell & Boutacoff, 1986). They reported prevalence of laxative misuse and abuse by
bulimics rangedfrom18 to 75%. The misuse of laxatives by women usually involves ingestion of
amounts of the drug many times in excess of that recommended by the manufacturer. Abuse of
laxatives is an ineffective method of weight loss, because the weight loss that occurs is due to
temporary fluid loss, rather than the prevention of calorie absorption.

Diet puis are used by bulimics, however, their long term effectiveness for weight loss is low. A few
bulimics who use large amounts in conjunction with amphetamines are at a health risk. Some of the
possible side effects suggested are elevated blood pressure, renal failure, seizures and a variety of
adverse central nervous system effects, including agitation, anxiety, memory loss, transient
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neurological deficits and intracranial haemorrhages (Mitchell, Pomeroy, & Hubber, 1988). The
precise effects of these drugs in athletes, most of whom are not over weight, have yet to be investigated.
Drugs used such as Ipecac to induce vomiting are also abused by bulimics. In one study 28% of
bulimics reported having used the drag. It has been known to contribute to myopathy particularly in
the heart and skeletal muscle (Pomeroy & Mitchell, 1992).

Diuretics are available in a wide variety of over the counter formulas, as well as by prescription. In
one study 33% of bulimic women reported using diuretics specifically for weight control purposes
(Mitchell, & Boutacoff, 1986). It is most commonly used in premenstrual syndrome, particularly if the
individual suffers weight gain. The normal fluctuation of weight during menstruation can lead to
diuretic use. However, when the diuretic is discontinued reflex fluid retention results. Instead of
allowing the body to readjust and weight to return to baseline, the patient resumes diuretic use believing
that continue diuretic use is necessary to maintain control over the edema.

Clearly not all women who use diuretics have bulimia, although when the link is there, it often goes
unrecognised. The effect of 'over the counter' diuretics in individuals with eating disorders who might
use excessive amounts of these drags is unknown (Pomeroy & Mitchell, 1992). However, as
previously discussed, dehydration and electrolyte abnormalities can have devastating effects on an
individual's health. Many of the deaths attributed to eating disorders are due to electrolyte
abnormalities, these losses may occur secondary to diuretic abuse or laxative-induced diarrhoea or
vomiting.

Other medical considerations related to individuals with eating disorders are swelling of the salivary
glands in bulimics and this is one of the few physical examination cluestothe diagnosis of an eating
disorder in bulimics (Ogren, Huerter, Pearson, Antonson, & Moore, 1987). Impaired gastric emptying
is described by individuals with either anorexia nervosa and bulimia nervosa, no problems are known
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from this condition, but it can contribute to feelings of "bloating" and early "satiety" (Shih,
Humpheries, Digenis, Castellanous, Domstad, & Delandl987).

In bulimics and anorexics who vomit, recurrent vomiting of acidic stomach contents can result in
painful esophagitis and esophageal strictures. Forceful vomiting also can cause tears in the esophagus
and bleeding (Cuellar, Kay, Hsu, & Van-Thiel 1988). Abdominal pain in patients with an eating
disorder can herald other potentially life-threatening, comphcations. Gastric dilatation after a bingeeating episode can proceed to potentially fatal gastric necrosis and rupture, requiring immediate
surgical intervention (Abdu, Garritano, & Culver, 1987).

Dermatologic comphcations include, hair loss and the development of lanugo-like hair in up to 29% of
anorexics. Dry skin and brittle nails, calluses on the hands. Dental abnormahties include
decalcification on the surface of the teeth. Body temperature regulation is also a problem with many
eating disordered individuals experiencing low tolerance to cold and swollen hands and feet in warm
temperatures (Pomeroy, & Mitchell, 1992).

Excessive weight loss is the most prominent cluetorecognising anorexia nervosa, it must be
remembered, however, that because our society encourages dieting, an individual is likely to have had
the disorder for a while, before excessive weight loss presents itself as a clue. Socially we usually give
individuals a lot of support for losing weight and looking good. It is often not until they cross the line
and become emaciated in appearance, do we start expressing concern about the extent of the weight
loss. Therefore, it is important for coaches and support staff to monitor weight loss carefully.

In contrast, an athlete with bulimia nervosa can appear physically healthy and recognition of the
disorder is more difficult. The recognition of associated behaviours such as purging, laxatives and
diuretic abuse may be the indicatorsfirstseen of an athlete suffering from bulimia. Bulimia nervosa
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victims are often successful at hiding their behaviour, most binge-purging behaviour is done in private.
However, team doctors may look for none specific complaints of lethargy, feeling "bloated",
constipation, or swelling of hands and feet, the diagnosis can be missed, even the athlete might not
realise these are manifestations of the eating disorder.

Individuals with anorexia usually do not complain about weight loss. In fact, they view themselves as
normal or overweight, because loss of further weight may be seen as beneficial to athletic performance
the anorexia may receive a lot of supportive feedback for her behaviour from well meaning others, who
tell her how good she looks. This serves to reinforce the behaviour. When travelling with teams, note
obsessive conversation by female athletes on issues of body image, weight and size. Individuals who
seek constant reassurance and feedback on their body shape and weight, may have dysfunctional eating
behaviours or be high risk individuals to be watched.

When an athlete is identified as having a possible eating disorder, a referral to a physician for a
complete history and medical examination is important. The physician may determine if an athlete has
a disorder and check for medical comphcations and organise medical support that may include a
psychiatrist or psychologist and a nutritionist who has expertise in the area of eating disorders. For the
athlete/dancer, it is also advantageous if medical personal also have a background and understanding in
sport, although this is not essential. If the athlete is not beheved to have a disorder, but is considered at
risk, with signs of dysfunctional eating patterns, medical support accessed early may help prevent a
clinical disorder.

The first visit with the physician may include inquires about dietary habits and weight history.
Menstrual irregularities are an important clue to the possible presence of an eating disorder.
Information on any use of diuretics, ipec, diet pills or laxatives (Mitchell, 1983). The most common
signs a doctor will look for in potential eating disorders are shown in Table 3.
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Table 3
Common Symptoms and Signs of Eating Disorders
Anorexia Nervosa

Bulimia Nervosa

Symptoms
Amenorrhoea
Constipation
Abdominal pain
Cold intolerance
Lethargy
Anxious energy
Fatigue, headaches
Signs
Hypotension
Hypothermia
Dry Skin
Lanugo-like hair
Bradycardia
Edema
Inanition

Symptoms
Irregular menses
Abdominal pain
Lethargy
Fatigue and headaches
Depression
Swelling of hands and feet
Bloating
Signs
Russell's sign
Parotid glans enlargement
Dental: enamel erosion
Often appear healthy

(Pomeroy and Mitchell, 1992, page 218).

Pomeroy and Mitchell (1992), recommend that the physician run the following tests on possible eating
disorder patients. Take a complete blood count to include, creatine, electrolytes, blood glucose, along
with thyroid function tests and a stool guaiac test for occult blood. Liver enzymes, muscle enzymes
(creatine phosphokinase and aldolase), amylase, cholesterol, calcium, and magnesium tests are also
frequently indicated. An electrocardiogram with rhythm strip is desirable for some patients. Specific
complaints or abnormalities on physical examination might necessitate a chest radiograph or
endoscopic evaluation. Finally, if diuretic or laxative abuse is suspected but denied by the patient,
urine samples to detect the surreptitious use of such agents can be ordered (Pomeroy & Mitchell,
1992).
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If an athlete is diagnosed or suspected of having an eating disorder, it is essential that she be referred
for treatment of the disorder itself and any medical comphcations of the disorder. Preserving the health
of the athlete is the ultimate goal.

As has been discussed there are varying degrees of severity of eating pathologies from those individuals
diagnosed with an eating disorder to those who may show dysfunctional eating behaviour, but not a
clinical problem. Although it has not yet been proven it is likely that early intervention is more
efficacious before frank anorexia and bulimia nervosa supervenes. Most of the medical comphcations
are associated with an already existing problem and treatment is based around mamtaining the
individual's physical health. However, perhaps me most effective treatments rem
psychotherapeutic domain, particularly those with a behavioural emphasis. There is much to be done
in sport in detecting dysfunctional eating behaviour (partial-syndrome eating disorders) and in
preventing extreme or inappropriate dieting through education. It is in this latter area that the main
trust of this program and research hes.

The role of the physician in this programmed, is to:
i. warn athletes, coaches and support personnel of the medical consequences of dysfunctional eating
behaviours and substance abuse associated with these behaviours
ii. to alert coaches, athletes and support personnel to symptoms of eating disorders
iii. to encourage early intervention and referral of athletes to qualified medical staff.

2.2.4 Nutritional Considerations

Athletes and dancers are constantly searching for the perfect diet, that will help them attain their
optimal, performance during high levels of competition. As the hterature indicates, an intense desire to
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be successful leads athletes to become both the experimenter and subject, hoping to identify, largely by
trial and error, that combination of factors that will give them the winning edge (Wilmore & Costill,
1992). In this context, dietary considerations are an essential component to any education program
addressing dysfunctional eating behaviours.

Body energy reserves fluctuate daily through changes in the energy content of food consumed and
energy lost through total daily energy expenditure. Energy balance is the net result of energy input
minus energy output. Fluctuations in energy balance have important nutritional and performance
imphcations for athletes as well as for humans in general. A distance athlete who balances this well is
able to maintain a high level of performance "exquisitely" balanced against a high level of food intake,
to maintain a stable body weight and provide the necessary fuel reserves. An individual who is out of
balance at one end of the scale, may be the obese individual who during weight gain, mismatched their
energy requirements with their calorie intake. At the other end of the scale may be the anorexic, who
also mismatched their energy requirements with their calorie intake (Poehlrnan & Horton, 1992).

In general it is accepted that the nutrient demands of the athlete concerning the percentage of energy to
be derived from protein is 10-15% of the total energy intake. Fats should be less than 30% of the
total energy intake, with saturated fats constituting less than 10% of the total. Carbohydrates would
consist of the rernaining 55-60%, or more. For athletes expending extraordinary levels of energy in
training and competition the level of carbohydrate intake may be up to 70% (Costill & Miller, 1980).

It is important that the athlete, coach, parents and support personal appreciate the factors regulating
energy balance and the influence exercise has in the regulation of both energy intake and expenditure.
It is also important that the impact of restrictive dieting and dysfiinctional eating behaviours has upon
the body's metabolism and energy levels is understood, along with nutritional requirements and
concerns for athletes.
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The largest portion of total energy expenditure is our resting metabohc rate (RMR). It constitutes 60%
to 70% of our daily energy expenditure in sedentary human beings. It is influenced by factors such as
age, sex, body size and composition, body temperature, thermogenic hormones and exercise. It
includes the energy required to maintain the bodies various systems and temperature. The energy
needed by the cardiovascular and pulmonary networks and other chemical reactions (Poehlman,
Melby, Badylak, & Calles, 1989).

There are two other components of daily energy expenditure and these are the thermic effect of feeding
(TEF) and the thermic effect of activity (TEA). The thermic effect of feeding is the energy required
above a person's resting metabohc rate to digest, absorb and metabolise food. This increased energy
expenditure of TEF can last between 4 to 8 hours after a meal depending on the amount and type of
food consumed. It is generally considered that the TEF accounts for 10% of the bodies daily energy
requirements (Poehlman, Melby, Badylak, & Calles, 1989).

The thermic effect of activity (TEA) is the most variable component of energy expenditure in humans.
It includes all of the additional energy expenditure above the RMR and the TEF due to muscular
activity, including shivering, fidgeting and of course physical exercise. In individuals who don't
exercise it accounts for 15% of their daily energy requirements, however, in athletes who train for up to
5 to 6 hours each day it may account for as much as 50% of their daily energy expenditure. The level
of energy expenditure ultimately determines the level of caloric intake (Poehlam & Horton 1992).

Together with additional energy expenditure thought the TEA activity of athletes, research has also
found that the resting metabohc rate of highly trained athletes is 10% higher than for non athletes
matched for fat-free weight and body fat (Poehlman, Melby, & Badylak 1988; Poehlman, Melby,
Badylak & Calles, 1989). These findings suggest that differences in body composition cannot solely
account for the differences in RMR in trained and untrained men. Findings suggest that regardless of
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age, males appear to have the capacity to increase RMR in response to exercise training (Poehlman,
McAuliffe, Van Houten, & Danforth, 1990).

Fewer studies have examined the effects of exercisettainingin females on their resting metabohc rates,
however, those that have support an increase in RMR after exercise training in young females
(Lawson, Webster, Pacy, & Garrow, 1987). In this study a high intensity exercise group had an
elevated RMR, whereas a low intensity exercise group failed to show any significant change in RMR.
This suggests that a threshold of exercise intensity of at least 50% V02 max in a physical conditioning
programmed is necessarytoincrease RMR in females.

Not all studies support an increase in RMR in exercising females (LeBlanc, Merrier, & Samson, 1984;
Owen, Kavle, Owen, Polansky, Caprios, Mozzoli, Kendick, Bushman, & Boden, 1986). However,
Poehlman and Horton (1992), suggest this may be due to the investigators definition of highly trained
individuals and small sample sizes. They also suggest differences in finding could also be accounted
for by not accounting for dietary practises. Because many females have dysfunctional eating
behaviours, restrained eating in these individuals could actually lower or counter an increase in RMR
that may normally be found in highly trained female athletes. Restrictive dieting in fact may lower the
RMR and contribute to the likelihood of the individual gaining fat.

Studies show that a restriction of food intake slows the basal metabohc rate, affects thermic effect of
meals, fat stores, lean tissue stores, voluntary activity and food choice. In addition, once the diet
restricted individual starts to eat freely again, there may be changes in the amount and type of food
chosen, rate of weight gain, fat stores and fat distribution (Meredith & Stern, 1992).
Imagine the consequences of a female athlete who engages in restrictive dieting. She severely reduces
her daily intake and food choice in ordertolose weight, once she has achieved her desired weight, she
attempts to resume a more normal eating partem in ordertomaintain her body weight, rather than to

61

continue to lose weight. Unfortunately, however, with restrictive dieting her resting metabohc rate has
slowed down, in order to conserve energy and maintain homeostasis. Consequently, when she returns
to normal eating patterns there is atimelag between, resuming normal eating patterns and a
readjustment of her RMR, instead of mamtaining her new body weight, she starts to put on weight
rapidly. Confused about this weight gain, she reverts back to her rigid dieting and a dysfunctional
eating pattern starts to take hold.

It is not unusual for restrictive dieting females to have slowed their RMR down to a point that even
with high levels of energy expenditure they are only consuming the same number of calories as
sedentary females. It has been found that the energy intake of some female distance runners, as
determined by diet records, have calorie intakes the same as sedentary women, even though they run
115km per week (Schweiger, Laesslei, Schweiger, Herrmann, Riedal, & Pirke, 1988; Nelson, Fisher,
Castos, Meredith, Turksoy, & Evans, 1986).

In contrast to most people, healthy athletes have a high energy expenditure and can maintain a lean
body while consuming substantial amount of food. To become even leaner, the athlete can increase
exercise duration or intensity or cut back on food intake. The ideal body for most athletes is muscular
and low in fat. Generally in sports that involve the pull of gravity, running, dance and gymnastics, the
less weight they carry around the more likely their performances are to improve. Among the leanest
athletes are distance runners and triathletes, because of the high energy demands of these sports it is
easy for these athletes to maintain low body weights.

As already has been discussed, athletes may choose a low body weight for a number of reasons, weight
classification, improved performance and/or aesthetic reasons. In sports such as gymnastic and diving,
the efforts of these athletes to reduce body fat are hampered by the comparatively low energy costs of
their physical training. The athlete can lose weight by producing an imbalance between food intake
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and energy demand, however, this is a short term strategy. A negative energy balance produces rapid
metabohc adaptations, as already mentioned and these tend to slow the rate of weight loss. Added
exercise, on the other hand, can decrease energy conservation during dieting and alter the composition
of weight loss by preserving lean tissue. While restrictive dieting reduces resting metabohc rate,
increased exercise slightly increases it (Haralambie, & Keul, 1970; Segal, Gutin, Nyman, & PiSunyer, 1985).

For the athlete who wants to lose weight, it is therefore useful to know, that the body will attempt to
conserve energy and maintain weight if the loss is attempted through restrictive dieting, by reducing the
RMR. However, if weight loss is attempted via additional aerobic exercise, the body's attempt to
conserve, becomes less efficient the longer training continues, making weight loss easier.

It is also importanttoknow that when food is restricted, the body uses its own reservestoprovide
energy for exercise and other activities. Tissues rnainly oxidise a combination of fat and glucose for
energy, but some tissues, such as the brain and red blood cells, use only glucose as fuel. When dietary
intake is low, the body uses its small reserves of hver glycogentoprovide glucosetoother tissues, but
mainly it draws on the large reserve of gluconogenic amino acids maintained in its proteins, especially
in the musclestomake glucose in the hver. The constant need for a supply of glucose gradually
diminishes the body's protein and lean tissue. Inevitably, most low energy diets leadtoa gradual loss
of protein and lean tissue from the body at the same time they produce a loss of body fat. While it is
likely that exercise combined with fasting accelerates the loss of lean tissue (Knapik, Jones, Meredith
&Evans, 1991), increased protein consumption at this time may slow down the loss of protein in
different tissues, with a conservation of protein in exercised tissues even during starvation (Goldberg,
Etlinger, Goldspink, & Jablecki, 1975; Meredith & Stern, 1992).
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Interestingly enough, while many distance runners are aware of their body's high carbohydrate needs in
response to exercise. Costill and Miller (1988), Costill and Miller (1980), and Sherman (1983),
demonstrated that athletes who trained heavily and maintained a relatively low carbohydrate diet,
(approximately 40% of their total energy expenditure) and showed a steady decline in glycogen levels
with successive training. While the same subjects fed a high carbohydrate diet, approximately, (70%
of their total energy intake), maintained relatively constant levels of muscle glycogen needed for
ongoing training requirements. Few athletes however, realise their high protein needs.

Extensive experiments done on ehte body builders and ehte endurance athletes (runners and nordic
skiers), found that while body builders require 1.12 times more protein in their diets, endurance athletes
required 1.67 times greater protein. The higher intake requirements of the endurance athletes resulted
from a much higher daily excretion of urea reflecting increased protein catabolism during exercise
(Tarnopolsky, MacDougall, & Atkinson, 1988). Miller, Pate and Burgess (1988), confirmed that red
blood cells at foot-strike is a major cause of homolysis during running and a contributor to sports
anaemia.

Combine this need for protein with the fact that not only do distance runners need more protein in their
diet than sedentary people and body builders, a significant percentage of female distance runners have
been found to be vegetarian. Because many women, with eating disorders or not, are modified
vegetarians, much of their dietary iron is not easily absorbed. Research shows that women runners
who follow a mcidified vegetarian diet are at higher risk of iron deficiency than runners who eat some
red meat (Synder, Dvorak, & Roepke, 1989).

Athletes who choose a vegetarian diet, supplying foods that are rich infibreand usually low in fat.
Thefibreaffects the rate of nutrient absorption and alters insulin response to a meal. A highfibre,low
fat diet effects the excretion pattern of estrogens and other steroid hormones (Gorbach & Goldin,
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1987). Women consuming a low calorie, low fat vegetarian diet are more likely to have low protein in
take, be low in iron, or simply fail to eat enough iron to meet their training and menstrual losses, or fail
to meet the calcium requirements for bone health. As a consequence they are at greater risk of fatigue
from anaemia and lower reproductive levels in the luteal phase than women consuming the same
amount of calories from an omnivorous diet (Pirke, Schweiger, Laessle, Dickhaut, Schweiger, &
Waechtier, 1986). In athletes with mild anaemia, fatigue is only noticed with all out exertion, such as
racing, when the athlete notices breathlessness, heavy sweating and heavy muscles from a build up of
lactic acid. At rest no difference is noticed, because of this it can often go undetected before impacting
on the athlete's general health and well being.

In athletic women a strict low fat, vegetarian diet is also not recommended because of an increased risk
in amenorrhoea and impaired bone health, that may lead to an increased likelihood of stress fractures
and in the long term predispose them to osteoporosis.

In athletes consuming a normal diet, a bout of endurance exercise has a catabolic effect on the body's
proteins (Haralambie & Berg, 1976) followed by a marked increase in muscle protein synthesis
(Carraro, Stuart, Hart, Rosenblatt, & Wolfe, 1990). Over the long term, the net effect of exercise on
body proteins is anabolic. As shown by the large lean mass of many athletes and the improved
retention of dietary nitrogen when energy deficit is caused by endurance exercise, rather than dietary
restriction, (Todd, Butterfield & Calloway, 1984; McMurray, Ben-Ezra, Forsythe, & Smith, 1985).

Fat is the most concentrated fuel a person can consume and metabohcally the easiest to store. The high
carbohydrate diet recommended for competition is the best for mamtaining low fat stores and high
muscle glycogen levels. A diet providing about 70% of energy as carbohydrate is less fattening that a
high fat diet supplying the same amount of calories. A survey of various type of endurance sports such
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as cycling, running and swimming showed that at a higher energy intake the proportion of carbohydrate
increased in the diet (Flatt, 1985).

Fat is an important energy source because it represents a considerable reservoir of stored energy and it
is relatively easily mobilised. Conversely, carbohydrates have a finite storage capacity. The
importance of fat is recognised primarily through its role in sparing the use of carbohydrates, which are
in comparison a small energy reserve. The more the body can use fat as its primary substrate, the
more it can protect its limited carbohydrate supply (Costill, 1988; Wilmore & Costill, 1988).

An athlete can train her bodytouse more fatty acids by reducing the intensity of some of her workouts.
In distance rurining for example, the greater the intensity of the running effort, the greater the
proportion of glycogen, or carbohydrate demandtothetotalenergy demand. By becoming better
conditioned aerobicaUy the athlete can also increase her capacity to oxidise fatty acids, which results in
a greater reliance on fat oxidation for energy during work at the same absolute intensity in the trained
athlete (Gollnick, 1977; Holloszy, Rennie, Hickson, Conlee, & Hagberg, 1977). Costill and Miller
(1980), reported that highly trained marathon runners running at 70% of their aerobic capacity for 60
minutes derived over 75% of their energy from fat metabolism.

Another benefit of fats is the demonstration that an enhanced level of plasma concentration of free fatty
acids, has a direct inhibitory effect on glucose uptake and glycogen use in well-oxygenated perfused
. skeletal muscle. Thus the factors that enhance free fatty acid mobilisation and oxidation will result in
the sparing of glycogen and generally improve endurance (Holloszy, et al. 1977). Fats are also
important for cell membrane renewal, skin, hormones (in particular with respecttomenstrual cycle
functioning as has already been discussed), and transporting fat soluble vitamins (Nelson-Steen, &
Berning, 1992).
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Susan Sandri, (1993), in an article on "Dancers and Diet", points out that many dancers have a
problem adopting advice from nutritional experts, saying that most nutritionists recommendations do
not fit dancers requirements. In her manuscript she makes a list of the basic nutritional truths that
dancers do not know and suggests that dietitians address these. These are a number of the same issues
that I believe this educational program should address under its nutritional considerations, while others
may be discussed in more detail under either, medical, psychological, physiological and strength and
conditioning considerations. As follows is a modified and elaborated version of Campbell Sandri's
suggestions:
i.

include the distmct difference between body weight and body fat. Genetic differences in
RMR. And the relative weights of fat, muscle and water.

ii. explain the adverse effect of restrictive dieting on weight loss through the reduction of the
RMR and the likelihood of rapid weight gain upon the return to normal calorie intake.
iii. explain the adverse effect of weight cycling. The preference of maintain weight rather than
cycling. Such a behaviour results in quicker gain and slower loss.
iv. explain the benefit of smaller more frequent meals for stimulating the TEF and for
maintenance of energy levels to avoid cravings and bingeing cycles.
v. explain the catabohc effect of exercise on the body. To build a body it must be placed under
certain less of stress, then allowed to recover with proper nutrition and rest to a stronger state than
before. A body that is under nourished with metabolise itself, eventually breaking down
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fatigue, injury and illness.
vi. explain the merits of low fat, as opposed to low calorie consumption for achieving and
maintaining the desired physique.
vii. explain the merits of complex carbohydrates for assuaging hunger and for good nutrition and
energy without a high calorie yield.

vii. stress the importance of adequate water intake for both carbohydrate and fat metabolism.
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viii. explain that an efficient water shedding system will minimise fluctuations in water retention and
body weight, while also providing the necessary hydration for peak performance.
ix. stress adequate iron intake as important for general energy and performance. Explain its role
in haemoglobin and oxygen transport, especially for endurance. Explain sport anaemia and the
need to compensate for haemolysis in dancers and other impact sports. Discuss iron
supplementation and absorption.
x. stress the importance of adequate calcium to maintain a strong skeleton and avoid stress
fractures and long term osteoporosis.
xi. stress the ineffectiveness of laxative abuse and or diuretics abuse for weight loss, that they do
not result in fat loss, but can cause severe side effects.
xii. explain the fat burning benefits of aerobic activity, including walking. Discuss the weight
control benefits of exercise to retain muscle strength, rather than dieting which metabolises
muscle and bone tissue along with fat.
xiii. discuss the best times to eat before exercise to rnaintain constant energy levels.
xiii. discuss fluid and food replacement during performance.
xiv. discuss the post performance meal and fluids for energy replacement.
xv. many dancer drink large amounts of caffeine and soda drinks, explain the effect these
beverages have on blood glucose, hydration and calcium absorption.
xvi. many dancers still smoke to control their appetites, explain the adverse effects smoking has on
health, performance and ability.
xviii. provide strict guidelines, detailed suggestions and exact amounts.
xix. dancers are visually orientated, visual tools or take home material may be useful.
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2.2.5 Anthropometric Considerations

The hterature on athlete anthropometrics brings to hght the important considerations of body weight
and shape for athlete performance, as such, the hterature supports a rationale for including into the
education program. For every athlete there is an optimal weight or weight range, that promotes health,
disease prevention and helps us achieve peak performance. There is extensive information available
that indicates additional weight above this optimal range can be detrimental to athletic performance,
especially when athletes are required to move their bodies through space, either horizontally or
vertically, such as running, jumping and tumbling (Bale, Rowell, & Colley, 1985; Wilmore 1992;
Wilmore & Costill, 1988).

Needless to say, with eveiylhing that has been discussed so far, it is important for the athlete to know at
what weight, or range of weights, she will perform at her best. Although weight loss generally results
in an improvement in athletic performance, there is a point beyond which further weight loss leads to
deterioration in performance. At this point both the short and long term health of the athlete may be
jeopardised.

A common mistake made by athletes in weight reduction, is to try and find their optimal weight, by
using scales as a guide. It is well known among sports scientists that this is not an appropriate index
by which goal weight for competition should be established. An athlete in heavy training who reduces
body fat and gains muscle, may become despondent if she perceives the scales to show no shift total
body weight, she has failed to recognised that her body composition has changed significantly.

An important difference exists between body weight and body composition. When individuals look at
desirable weights for their gender, age, height and frame size, these weight ranges do not differentiate
between fat and fat-free components of the body's total weight. Therefore, the individual does not
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know if the excess kilo's that they are above the standard weight is representative of fat stores and/or
lean muscle tissue.

In understanding body composition the athlete needs to know that the body is composed of different
elements that can either be described chemically or anatomically. The chemical classification includes
fat, protein, carbohydrate, mineral and water. The anatomical classification includes adipose tissue
(includes connectivetissueand water), muscle, bone, organs, and the residual (Wilmore, 1992).

There are numerous laboratory techniques to measure body composition. Densitometry has been the
most widely used and is generally considered the criterion technique against which all other techniques
are validated. It is an underwater weighing procedure that gives a good indication of fat mass versus
fat-free mass, however, to obtain the densities of the fat free mass it must be assumed to represent a
constant (eg. bone represents 17% of the fat-free mass). Violations from these assumptions will lead to
error when translating body density. Magnetic resonance imaging (MRT), hydrometry, spectrometry,
radiography, photon absorptiometry, and total body electrcal conductivity. In general these laboratory
techniques provide accurate estimates of body composition, for more detailed information on the usage
of these techniques see Brodie (1988), Lukaski, (1988).

When laboratory techniques are not available, skin fold cahpers where three or more skinfolds sites are
taken and used in a quadratic equation to estimate body fat is beheved to be a good estimate of body
composition in athletic populations (Jackson, Pollock, & Ward, 1980; Sinning & Wilson, 1984).

The body requires an essential level of fat for energy storage and use, myelination of nervefibresand
the production of hormones, athletes want to know, what fat is essential and what fat is non essential?
For athletes in contact sports, a high body weight provides a distinct advantage, but only when the
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excess weight is fat free. For endurance runners, a lower body weight appears to offer a distinct
advance, providing the fat-free mass is not compromised.

Absolute fat-free mass is important in performances that require force be exerted against an object,
such as throwing a ball, putting a shot or weight lifting. In both strength and object projection tasks, a
large fat free-mass (which is predominantly skeletal muscles) is important. On the other hand, a large
muscle mass can be a limiting factor in tasks in which the body must be projected as in a vertical jump
or moved across a space as in a run (Malina, 1992).

In contrast, the fat mass, generally has a negative influence on performance from a mechanical
perspective, excess fat represents an inert load (dead weight) that has to be moved. Hence relative
fatness and skin fold thickness are inversely related to performance tasks that require projection or
movement of the body through space. Simply put, the higher the fat mass the slower the athlete runs.
Thesefindingsare relatively consistent from childhood, through adolescence and adulthood (Boileau &
Lohman, 1977; Slaughter, Lohman & Misner, 1980).

The influence of fatness in performance is more apparent at the extremes of fatness. From a metabohc
perspective, excess fatness is associated with reduced capacity for physical work, both directly and
indirectly. Excess fat quite simply reflects an inert load that does not contribute to work. It can
interfere with cardiovascular and respiratory function and increase the metabohc costs of performing
work that requires the body to be moved. Malina (1992) says the negative influence of excess fat is
apparent in the performances of the obese. Although maximal oxygen uptake is reached by obese
children, adolescents and adults to similar levels ofthe non-obese, these levels are reached at lower
speeds and after a shorter period of time.
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Athletes in a given sport tend to have similar somatotypes and a limited range of variability within a
somatotype compared to the general population. This would appear to suggest, as previously
discussed that success in sport is in part due to physique. In general, but with the exception of a few
sports, endomorphy is low in athletes, with mesomorphy well developed and ectomorphy variable
(Carter, 1984). Younger athletes, who regularly engage in physical activity programs, generally have
more fat-free mass and less fat mass than those who do not exercise regularly (Malina & Bouchard,
1991). Longitudinal observations on female gymnasts between 12 and 17 years of age and female
swimmers between 12 and 15 years of age indicate that more intensive training programs are required
to get changes in the fat-free mass during the growing years (Parizkova, 1977).

Estimates of relative fatness in adolescent and young adult athletes in several sports indicate that
athletes as a group have less relative fatness than non athletes of the same age and sex (Malina,
Meleski & Shoup, 1982; Wilmore, 1988). Adolescent males in general, athletes and non athletes,
show a decline in fat levels in adolescence, this is not the case in females whose relative fatness
increases in non athletes but remains more constant in athletes. In general, females tend to be fatter
than males in any given sport with a magnitude of fatness similar to the non athletic population. This
tends to suggest that important biological influences overridesport in detenriirjing a individual's level
of body fat.

Losing body fat is more difficult for lean individuals than it is for obese people. An analysis of body
composition changes in sedentary persons consuming low-energy diets shows a direct relationship
between initial body fat and the proportion of total weight that is lost as fat (Henery, Rivers & Payne,
1988). People, who are already lean, such as athletes, find it difficult to conserve lean tissue as they
loose weight unless they promote muscle hypertrophy by vigorous resistance exercise.
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Estimates of fatness in anorexia are largely based on skin fold thickness, which are well below
reference data for adolescent and adult control subjects (Forbes, Kreipe, Lipinski, & Hodgman, 1984).
Evidence of anorexia indicates severe fat store depletion. Estimates of fat-free mass are also reduced in
anorexic adolescents and young adults, but changes in hydration and chemical composition of fat-free
in anorexia possibly confound the estimates. The reduction in fat-free mass is moderately severe
muscle wasting.

Consequences of alterations with semi-starvation include decrements in physical performance. Oxygen
consumption is significantiy reduced and energy expenditure per minute of work is decreased.
Muscular strength, speed and coordination also decrease during semi-starvation. Relative changes in
static strength with semi-starvation are more marked than those forfinemotor skills (Malina, 1992).

In recognising the importance of psychological, biomechanical and physiological parameters for
optimal athletic performance, coaches, athletes and support personnel need to arrive at a healthy way
of assisting athletes to achieve optimal body weights and compositions, without triggering
dysfunctional eating behaviour or a clinical disorder. Ignoring the possibihty that sport and sporting
involvement may act as a trigger to eating disorders is no longer acceptable.

It has been suggested that coaches not discuss body weight with their athletes, as to avoid pressuring
athletes into dysfunctional behaviour. The problem with this way of thinking is that a less than ideal
body composition may result in a number or problems. It may stop the athlete from maximising their
full potential, place them at greater risk of injury by altering their centre of gravity, or overload the
amount of stress absorbed by joints and muscles on impact when playing sport. Overweight
individuals are at greater risk of cardiovascular disease and hypertension that can result from high
levels of blood fats circulating the body. A further problem with not discussing body weight and
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composition is athletes without education and guidance may more readily make ill informed and
dangerous decisions concerning their own weight and body composition.

A better approach would be to denote a range of leanness that coaches and sports scientists see as
optimal for athletes within a given sport based on gender and maturity. If athletes fall below, what is
seen as constituting a safe limit, athletes should be pulled from training and competition. Smith (1986),
from the University of Wisconsin, Madison, USA introduced a regulation prohibiting its wresflers from
competing if their body fat levels fell below 7%. Note this is a male sport and as such at the low end of
a safe % body fat level. It would be more difficult to delineate a minimum level for female athletes,
because what constitutes a safe level for one individual could result in either irregular or ceasing of a
healthy menstrual cycle in another. The variability in females, therefore, is likely to be greater and
more difficult to determine.

In a society that places so much emphasis on body image and thinness, some people will use extreme
measures to reshape their bodies. Some do it via the consumption or injection of unnatural drugs into
their body, like anabolic steroids, without considering the risks. Others do it by unnatural control over
their bodies, as used by the anorexic and bulimic, without considering the risks. Both have crossed the
line between healthy performance and performance at any cost. As it is unlikely that society and sport
will ever be able to remove the pressures that encourage these behaviours, coaches and sports scientists
need to think of ways they can recognise, treat and prevent eating disorders.

Another effective waytohelp female athletes obtain their ideal body composition in a healthy and
controlled environment is to look at the strength and body composition changes produced by different
types of strength training. A study done on a comparison of the effects of three strength training
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programs for women, compared isotonic free weights, compound variable resistance (involving
Nautilus) and linear variable resistance (utilising the solafiex) did just that (Boyer, 1990).

In utilising female subjects between 19 years and 37 years, with no previous experience in strength
training, all three modes of training showed increases in strength over a twelve-week period. A
significant decrease in arm, thigh, and suprailiac skin folds, as well as decrease in percent body fat
were found. Interestingly enough, no significant differences were found in girth measurements. This
tends to suggest that female athletes who do not already use strength training in their training schedules
may achieve increases in strength, with decreases in percent body fat and no significant changes in
body size (girth measurements). When athletes train to change their body composition through
strength and conditioning, rather than to lose weight through dysfunction eating behaviour, they build
their bodies up, rather than breaking their bodies down. Weight training as a supplementary exercise in
activities such as dance and sports such as nmning, diving, gymnastics is not going to build bulky
bodies, but rather lean strong bodies.

The role of the anthropometrist in this education program is to:
i. Explain the important differences between weight and body composition. To address the reasons
why body composition and weight do have an impact on athletic performance.
ii. To discuss the various ways of measuring body composition and the norms for different sporting
groups in relationship to fat, lean muscle and bone size.
iii. To discuss and present alternative ways of obtaining appropriate body compositions in athletes
through strength and conditioning training or aerobic exercise, rather than restrictive dieting.
iv. To discuss safe skin fold ranges for athletes and their sports.
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CHAPTER THREE: RESEARCH METHODOLOGY

3.1 INTRODUCTION AND RESEARCH QUESTIONS

The study was intended to investigate whether a specific multi dimensional education program that
addresses the psychological, medical, nutritional and physiological requirements of female
middle/distance athletes can facilitate a positive attitude change away from dysfunctional eating
behaviours and restrictive body image.

The study was undertaken to investigate the effect of education on eating behaviours and body image,
for the purpose of providing national sporting organisations with a preventative tool for addressing the
high incidence of eating disorders within female athletic populations. The research questions were:

i. How effective is education in facihtating changes in adolescent female athlete attitudes towards
dysfunctional eating behaviours and restrictive body image?
and
ii. If it is effective, why is it so? If it is not effective, why is this so?

3.2 DESCRIPTION OF RESEARCH METHODOLOGY

This study employed a mixed-method approach number using a number of different research methods
as its research strategy. It employed (a) Quantitative standards of objective measurement, using
psychometric tests, (b) Qualitative analysis using interviews, content analysis, and the likert scale, and
(c) Triangulation, which refers to the use of multiple sources of data to obtain similar information
(Hanson &Newburg, 1992).
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3.2.1 Mixed-method Evaluation Design.

An expanded methodological design that includes both qualitative and quantitative methods with
triangulation to converge data, and elaborate on data was employed. Quantitative research,
(collection of numbers, via the use of demographic information, the EDI and scaled interview
questions), represents but one meaning template which can be applied to behavioral phenomena
in order to render them understandable and predictable. Qualitative analysis, (collection of
words, via the interview responses), can add richness and depth to quantitative research, by
looking more closely at the complexity of human behaviour. (Greene, Caracelti, & Graham,
1989).

Mixed-method design therefore, helps to understanding not only if an event has had an impact on
an individual, or a group of individuals, but why? Education programs do not lend themselves to
strictly controlled laboratory conditions and need a mixed-method approach to retain the richness
of collected information. In designing an education program, it is equally important to learn, if
the program has had an effect, and why?

In recent years, there has been a growing acceptance of quahtative methods as appropriate,
legitimate and even preferred for a wide range of evaluations settings and problems (Greene,
Caracelti, & Graham, 1989). To gather the quahtative information, a larger degree of immersion
into the data is required. In this study, in depth interviewing before and after participation in the
education program accompanied the quantitative use of pen and pencil questionnaires and the
collection of demographic information. This requires a more proactive participation by the chief
researcher in directing and generating the data.
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Some researchers may say mixed-method evaluation, is not a legitimate method of research.
Purists may argue that attributes of a paradigm form a "synergistic set" that can not be
meaningfully segmented or divided up. Therefore, employing different research paradigms (such
as quantitative and qualitative), makes little sense, because they are conceptualized and
implemented differently, embodying incompatible assumptions about the nature of the world and
what is important to know (Guba & Lincoln, 1984; Smith, 1986; Smith & Heshusius, 1986).

In contrast, Reichardt and Cook (1979), argue that paradigm attributes are logically independent,
therefore, can be mixed and matched, in conjunction with method choices, to achieve the
combination most appropriate for the research problem. In the view of Miles and Huberman
(1984), epistemological purity does not get the research done.

While the integrity of the study and research is important, Kidder and Fine (1987) say, that our
understanding of a given inquiry can be significantly enhanced by exploring convergence's in
stories generated by alternate paradigms. They suggest that explorations across studies, in
particular quantitative (post positivist) and qualitative (interpretivist) may invoke fresh
perspectives and new and illuminating explanations.

In terms of using different paradigms in this study, athletes were asked to rate the importance of a
variable against a standard, being a 10 point Likert scale from 0 to 9, (don't know, not important
to very important). The use of a significance rating identifies a degree of importance, before the
intervention program and looks for any changes that may, or may not have occurred after the
intervention program. Any evaluation, however, limited to this rating, loses information and it is
here that content analysis can support more general findings.
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The content analysis took the form of recording frequencies of themes in response to why an
athlete gave a particular question, a scaled rating of importance. Frequencies of themes offer the
following:
i. The frequency by which a symbol, idea, or subject matter occurs in a stream of messages
tends to be interpreted as a measure of importance, attention, or emphasis.
ii. The balance in numbers of favourable and unfavourable attributes of a symbol, idea, or
subject matter tends to be interpreted as a measure of a direction, or bias.
iii. The kind of qualifications made and associations expressed toward a symbol, idea, or subject
matter tends to be interpreted as a measure of the intensity or strength of a belief, conviction,
or motivation. Krippendorf (1980).

If frequencies of themes were the sole means of data interpretation, gaining certainty about a
hypothesis could be problematic. However, in this study, frequencies of themes are used as an
indicator of a phenomenon that has already been concretely measured. However, the information
derivedfromsuch a method should not be chminished. Rather, one could argue, that the
information lost through strict scientific procedure is problematic, especially in educational
programs where learning is multi-dimensional and complex. This is where mixed-method
evaluation, offers an opportunity to expand the findings of research. When two or more methods
are used and the results of these methods converge, collaborate or enrich one another, then the
validity of inquiry is enhanced.

Rossman and Wilson (1985) saw the benefits of mixed-methodology as offering:
(a) corroboration, as in establishing convergence
(b) elaboration, as in providing richness and detail
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(c) the combination of both prompts new interpretation, suggested areas for further exploration,
or recasts the entire research question. Corroboration and elaboration may bring a fresh
insight, rather than just seeking confirm the evidence.

a. Corroboration (triangulation of data)
Corroboration may be achieved via the triangulation of data, to substantiate the findings of the study
by seeking convergence and corroboration of results from different quantitative and quahtative methods
(Mark & Shotland, 1987). In this case the use of both a psychometric test (EDI), a quantitative
questionnaire (scaled interview questions) and demographic information. Quahtative interviews
(responses to scaled questions) were also collected to assess the effectiveness of an educational
program as a preventative tool awayfromdysfunctional eating attitudes in teenage, female
middle/distance runners.

The intent of triangulation is that different methods can be used to assess the same conceptual
phenomenon. Triangulation refers to the use of multiple sources of data to obtain similar information
(Hanson & Newburg, 1992). One problem with using triangulation as a methodological tool is the
differing academic opinion on exactly what triangulation is. Greene, Caracelh, and Graham (1989), in
their review of mixed-method evaluation, state mat many research papers who claim to use
triangulation for the purpose of research evaluation, do not do in fact employ the appropriate design.
They identify a number of frame works that constitute a mixed-methodology of which triangulation is
one method.

In this study, therefore, it is important to clarify the purpose and scope of the use of triangulation to
increase the confidence in research findings, by:
i. Information collection - collecting informationfromboth quantitative and qualitative
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perspective's, that include psychometric tests (EDI), self reports, (scaled questions), demographic
information and interviews (responses to scaled questions).
ii. Researcher triangulation - using different researchers to collect and interpret data.
iii. Time interval - using different time periods to show factors of change and process. For example,
collecting data from the control group, after no intervention has taken place and then from both the
experimental and the control group after the intervention has taken place. The researcher is able to
measure client performance repeatedly across time so that statements can be made about the
effectiveness of the program. And also allows for an "... empirical inquiry that investigates a
contemporary phenomenon within its real life context; when boundaries between phenomenon are
not clearly evident; and in which multiple sources of evidence are in use." (Yin 1984:23 )
iv. Multiple cases (some 24 subjects commenced the program, 18 completed it).
v. Describing marked interaction effects - for example, looking at relationships between changes on
psychometric EDI sub scales, such as "drive for thinness" and attitudes expressed towards
menstrual functioning on the scaled interview questions. Both before and after the education
program.
vi. The type of effect described in the change (allows for positive and negative affect both from
interview responses and psychometric testing).

b) Elaboration
Elaboration is complimentary to triangulation, but different in that it is used to measure
overlapping but also different facets of the phenomenon (Greene, Caracelli, & Graham, 1989;
Greene & McClintock, 1985, Mark & Shorland, 1987). A richness of detail was obtained in the
content analysis of the interview responses, where a level of importance were attributed to
different themes, as well as the verbal reasons given for the individuals rating of that level of
importance. For example, "How important is if for you personally, to achieve this body type?"
Scaled response, "Slightly important", verbal response, "Like you can't be too overweight, you
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need to keep fit and everything..." Hence, the research should not only provide information on the
level of importance, but the influences (or themes) that influence the level of importance, in this
case, "weight" and "fitness".

The mixed-method analysis affords the possibility of discovering a new interpretation of data that
offers new directions and potential for future research. For example, athletes may be it
"important" to achieve a certain body type in order to perform well, both before and after the
intervention. However, before the intervention the dominant theme may be "out of a need to be
thin", whereas, after the intervention the dominant theme for "important" may be "lean and
strong". Note that in this example thinness was not the sole objective, but is now coupled with
strength.

In case of fresh perspectives emerging, for example, on some scaled interview questions,
quantitative statistics may show no change had occurred after the intervention as reflected solely
by athlete ratings on the level of importance attributed to that question. However, qualitatively,
while the athlete's rating of importance may not have changed, (in that they thought something
was "important" before the intervention and they still believe it is "important" after the
intervention), the athlete's reasons for their stated level of importance may have changed.
(Madey, 1982; Rossman & Wilson, 1985).

Content analysis is a method of inquiry to identify the forms of ideas, values and attitudes to
which the content analysis attends. It is important to relate the classification and categorization
of themes to other phenomena (Krippendorff, 1980), to understand the meaning individuals
attribute to their attitudes, thoughts and behaviours (Greene, Caracelli, & Graham, 1989).
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Mixed-method analysis affords the researcher the opportunity to clarify and provide a more vivid
understanding of meanings attributed to the fmdings of the study. While not to dismiss the
validity of using either quantitative or qualitative methods, it is the intention of this study to
strengthen and expand the validity of findings, by using a mixed-method evaluation of data.

3.2.2 Pre-test, Post-test Control Group Design

The research design consisted of multiple case study data collection on a pre-test, post-test format, with
experimental and control groups (in order to determine both the main effect of testing and the
effectiveness of the intervention program) over three time intervals and one treatment.

Table 3.2.2
Treatment and Data Collection x Time for Control and Experimental Groups
time

no treatment

time one (Tl)

control (10)
experimental (14)

time two (T2)

control (10)

time three (T3)

treatment

control (8)
experimental (10)

() Numbers in parentheses indicate the number of participants in each group

The reasons for this research design at different time intervals were as follows:
i) the control group was established to ascertain that any changes that occurred before and after
participation in the education program (treatment) where due to the program itself and not due to
some other factor. For example, just agreeing to participate in the program could have stimulated
discussion amongst participants resulting in attitudinal changes, without further participation in the
program;
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ii) all subjects participated in the program (treatment) as not to ethically vvithhold information;
iii) this design did not require the program (treatment) to repeated being more cost, time efficient.
iv) a repeated program could have contaminated research fkdings, because the participants are all
involved in the same sport and it would be difficult to not have them talk to each other about their
involvement in the program, because they all received the treatment.

Quantitative standards of objective measurement were taken at all three different time intervals for the
control group, these were Time One (Tl)- two to four weeks before the beginning of the intervention
program. Time Two (T2)- On the night of and immediately before the intervention program. Time
Three (T3)- On the night of and immediately after the completion of the intervention program.

Quahtative standards of objective measurement were taken at two different time intervals for the
experimental group, these were T l - two to four weeks before the intervention program and T3 - On
the night of and up to six weeks after the completion of the intervention program.

Quahtative Analysis, in a pre and post-test format, comprised of two different time intervals for both
me control group and me experimental group. These were at (Tl) and again at (T3). The quahtative
data collected comprised of athletes' responses tolO standardised questions on a ten point Likert scale
where they were asked to comment on their responses. They were also asked three non-scaled
questions at (Tl) and (T3) and at the competition of the intervention program at (T3) athletes were
asked to respond to a further question to help determine the effectiveness of the program.

This research design will permit the measurement of the effects of the change in attitude, by
investigating that change occurs after the intervention (treatment) is applied.
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3.2.3 Dependent and Independent Variables

Dependent variables
(a) Quantitative Standards of Objective Measurement
EDI Psychometric Test
There are eight sub-scales of the EDI (as shown to be valid and reliable in Garner & Olmstead, 1984).
Drive for thinness, this indicates excessive concern with dieting, preoccupation with weight, and
entrenchment in extreme pursuit of thinness. Bruch (1973; 1978) and others have described this as a
cardinal feature of anorexia nervosa. Items reflect both an ardent wish to lose weight as well as a fear
of weight gain. A sample question is, "I am preoccupied with the drive to be thinner".

Bulimia, indicates the tendency toward episodes of uncontrollable overeating (bingeing) and may be
followed by an impulse to engage in self-induced vomiting. The presence of absence of bulimia
differentiates subtypes of anorexia nervosa (Casper, Eckert, Halmi,Goldberg, & Davis, 1980;
Garfinkel, Moldofsky, & Garner, 1980; and Russell, 1979). It has also been shown in females with no
prior history of anorexia nervosa (Johnson, Stuckey, Lewis, & Schwartz, 1983; Pyle, Mitchell, &
Eckert, 1981; Russell, 1979). A sample question is, "I have gone on eating binges where I felt I could
not stop."

Perfectionism, indicates excessive personal expectations of superior achievement. Bruch (1978), has
suggested that the struggle to hve up to perfectionistic achievement standards is a characteristic theme
in anorexia nervosa. She interprets the patient's typical superior academic performance as over
compliant adaptation, which breaks down in the face of increasing measures to succeed. The
perfectionism in anorexia nervosa has been described as part of a dichotomous tliinking style (Garner,
Garfinkel, & Bemis, 1982). The famihes in which anorexia nervosa occurs have been described as
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highly achievement orientated (Bruch, 1973; Kalucy, Crisp, & Harding, 1977) and thus may magnify
a culture's emphasis on success. A sample question is "As a child I tried very hard to avoid
disappointing my parents and teachers."

Body dissatisfaction, reflects a concern, of behef that certain body parts that change at puberty due to
an increased "fatness" are too large (eg. hips, thighs, buttocks) (Garner & Olmstead, 1984). Crisp
(1977,1980) suggested that dieting in anorexia nervosa is a response to dissatisfaction with pubertal
"fatness" and the symbolic meaning it has for the individual. A sample question is, "I think my
stomach is too big."

Ineffectiveness, "assesses feelings of general inadequacy, insecurity, worthlessness, and the feeling of
not being in control of one's life" (Garner & Olmsted, 1984). This feature has been described by some
as the fundamental disturbance in anorexia nervosa. It has been suggested that the concept of
ineffectiveness also includes a negative self-evaluation (self-concept) component which is not addressed
by locus of control (Garner, Garfinkel, & Bemis, 1982). A sample question is "I feel generally in
control of things in my life."

Interpersonal distrust, reflects a sense of alienation. A general reluctance to form close relationships
because of an inability to be comfortable expressing emotions toward others and has been identified as
important in the development and maintenance of anorexia nervosa (Selvini-Palazzoh, 1978; Story,
1977). A sample question is, "I have close relationships".

Interoceptive awareness, "reflects one's lack of confidence in recognising and accurately identifying
emotions or visceral sensations of hunger satiety" (Garfinkel & Gamer, 1982). A sample question is,
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Maturity fears, measures the desire to retreat to die security of preadolescent years because of the
overwhelming demands of adulthood (Gamer & Olmsted, 1984). A sample question is, "I get confused
as to whether or not I am hungry."

Reliability and Validity of the EDI
Two groups of subjects participated in the validation of the EDI. The first group were primary
anorexia nervosa (AN) patients in various stages of treatment, although none were considered
recovered. The second group was a comparison group of female university students (FC). Validity
was firstiy established by significantiy differentiating between the A N and FC groups. Secondly, items
had to be more highly correlated with the sub-scale to which they were intended to belong than to any
other sub-scale. Items in the original pool were evaluated independently in each of thefirsttwo A N
and FC samples; thus the validity and homogeneity requirements for retained items were replicated.
There were no significant mean sub-scale score differences within criterion groups across the three
validation samples (Gamer, Olmsted, & Polivy, 1983).

For reliabihty thefinalversion of each sub scale was required to have a coefficient of internal
consistency (Cronbach's alpha) above .80 for the A N samples. Although item scale correlation's
coefficients above .40 for the A N groups were considered desirable, three items with item-total
correlation's below .40 were retained because they were considered conceptually important.. The
average item-total correlation was .63 indicating substantial within scale common variance among
items (Garner, et al. 1983).

Likert Scale, comprised of ten interview questions, rated on a scale of 0 - 9 (where 0 is "don't know",
1 is "not important", 3 is "shghtiy important", 7 is "important" and 9 is "very important") as best
indicates the subjects opinion in answer to each question.
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(b) Qualitative Analysis
Content analysis, of responses to the interview questions on the ten point Likert Scale and the non
scaled interview questions were designed to assess psychological (body image and life style balance),
physiological (strength & endurance), nutritional (diet), medical (menstrual functioning) and
educational dimensions (see 3.3.3 Rationale for selection scaled interview questions and 3.3.4
Rationale for non scaled interview questions).

Independent variables
Demographic information collected on the subjects (see 3.2.6 Procedure)
a) name
b) date of birth
(age of study requirement 13 -19 years also see 1.2.5 Adolescent Imphcations)
c) weight
d) height
e) body mass index (see 1.2.3 Thin Build Sport Imphcations)
f) age of first menstruation (see 3.2.7 (ii) Medical Considerations)
g) presence of an athletic coach (see 3.2.7 (i) Psychological Considerations)
h) gender of coach
i) frequency of menstruation (see 3.2.7 (ii) Medical Considerations)
j) menstrual comfort (see 3.2.7 (ii) Medical Considerations)
k) people athletes can talk to
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Treatment variables
Components of the education program, (see 3.2.7 for rationale and intervention outline)
i. Psychology
ii. Medicine
iii. Nutrition
iv. Anthropometry
v. Ehte Athlete Experience

3.2.4 Predicted Outcomes

1. It was predicted that there would be no significant changes in attitudes on any of the eight EDI sub
scales between T l and T2 because no intervention had taken place. Any changes that do occur will
only occur between T l and T3 after the intervention.

2. It was predicted that attitude changes would occur on several sub-scales ofthe EDI at T3 after the
intervention had taken place for menstruating and non menstruating participants, because the
absence of a menstrual cycle past a certain age of maturity places an individual medically at risk.

2a. Those subjects who are not menstruating (either never started or started and now stopped). May
show a decrease in EDI1 "drive for thinness" after education which presents both the serious risk to
health and long term athletic performance, (absence of menstrual functioning, loss of strength and the
metabolising of muscle tissue),
and/or
2b. Those athletes who are menstruating and have a higher body mass index may show a decrease in
the EDI "drive for thinness" sub scale after education reinforces the need to maintain a healthy
menstrual cycle and the need to be more accepting of one's body shape and size. Encouraging athletes
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to make the most of what they have, rather, than breaking the body down tofita limited sporting
profile that they may not be genetically suited to.

3. Those athletes who are not menstruating, may show an increase EDM "body dissatisfaction" as a
result of realizing that they are at risk medically, recognising the need to change their body in order to
allow menses to occur.

4. Subjects who are not menstruating, may show a decrease in EDI7 "maturity fears", as they realise
the changes involved in making a healthy transition into adulthood, (assuming normal menses increase in percentage body fat) can cause confusion, and at times be frightening. However, a greater
knowledge on how their body is changing and feelings and concerns about those changes are normal
and that the body when it arrives at adulthood will be stronger may allay fears. Sporting performance
and the athlete's identity can stay intact, with a greater understanding of the adolescent/adult transition.

5. It was predicted that there would be no significant changes in attitudes on any of the ten interview
questions on the ten point Likert scale between T l and T2 because no intervention had taken place.
Any changes that do occur will only occur between T l and T3 after the intervention.

6. It was predicted that attitude changes may be noted on several of the interview questions at T3 after
the intervention had taken place, these being,

6a. An increase in the importance offlexibility(for injury prevention and better running efficiency).

6b. An increase in the importance of strength (for injury prevention, better running efficiency and
power).
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6c. An increase in the importance of nutrition (to achieve a lean but healthy and strong body type that
is contusive to optimal athletic performance).

6d. An increase in the importance of maintaining normal menstrual functioning (to avoid the medical
risks associated with an absence of menstruation, including a greater risk of bone injuries and possible
fertility problems).

6e. An increase in the importance of education (as a result of participation in the education program
developing a greater level of awareness in the subject group about what is normal and safe and what
places individuals at risk).

3.2.5 Participant Selection

Participants in the study were selected on the basis of gender, age and sporting affiliation. They were
female adolescent middle and long distance runners, registered with the ACT Cross Country Club,
between the ages of 13 years and 19 years inclusive, who were participants in sub junior and junior
level competition.

This population group was considered to be an "at risk" group, in that research suggests that female
athletes in sports that emphasise thin builds and leanness, such as distance running, are at greater risk
of developing dysfunctional eating behaviours (Borgen & Corbin, 1987; Rosen, McKeag, Hough, &
Curley, 1986). Athletes in their teens were selected because of the need for females to assume healthy
menstrual functioning during their transition from puberty to adulthood, with certain risks occurring in
individual's who do not make this transition (Taub & Blinde, 1992).
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The thirty-five athletes who were registered with the Club at thetimeof the research proposal were
invited to participate in the program. Twenty-four commenced the program and eighteen completed it
in its entirety.

3.2.6 Procedure

Athletes were invited to participate in two, two hour evening seminarstitled"Is My Body Right for My
Sport?", held two weeks apart.
Part one of the seminar comprised of,
i. an introduction by a qualified psychologists on body image attitudes and behaviours held by
adolescent female athletes and their impact on self development.
ii. a presentation by a qualified medical practitioner on the medical consequences of abnormal eating
behaviours and the importance of normal menstrual functioning in adolescent females.

Part two of the seminar comprised of,
i. a presentation by a qualified nutritionist, who discussed the importance of healthy nutrition versus
unhealthy dieting behaviours in female athletic populations.
ii. a presentation by a qualified anthropometrist on the realities and myths of body image, body mass
index, weight control, skin fold testing, daily weigh ins and emphasising the need to be strong and
lean.
iii. presentation by an ehte athlete who discussed obsession versus balance in training and weight
control, the importance of strength,flexibility,menstrual functioning and recovery for a long and
healthy athletic career.
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Subjects were divided into two groups, Group A control group, and Group B experimental group.
Both groups were involved in the education intervention program as not to disadvantage participants
and to allow a greater sample size.

Time One (Tl)
Group A (Experimental) and Group B (Control Group) listed alphabetically and selected by odd
numbers (two hved some distance from Canberra and due to lack of availabihty were included in the
experimental group).

One month before the commencement of the intervention program, all participants in the control group
were visited in their homes by an undergraduate psychology student briefed in the correct data
collection procedure. The procedure included,
i. Collection of demographic information comprising of,
ii. completion of the EDI
iii. completion of scaled interview questions (Likert scale), and interview questions on why they
attributed a particular level of importance to each question. All scaled ratings were collected before
athletes were asked to explain their responses. This was done so that one response did not effect the
degree of rating that they gave to the next question.

Time Two m i
Control Group B
On the evening of the commencement of the intervention program, subjects were asked to,
i. complete a second EDI
ii. complete a second round of responses on the interview questions (Likert scale).
To make sure that any changes that occurred after the intervention were due to die intervention and not
as a consequence of being involved in a research program, Group B were tested on three separate
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occasions. The testing at T2 (immediately before the intervention), was to determine that changes only
took place between T l and T3 (post the intervention).

Time Three (T3)
Group A and Group B
After the intervention all participants were asked to,
i. complete the EDI
ii. complete the interview questions (Likert scale), plus elaborating the reason behind any changes in
the level of importance, post participation in the intervention (treatment) program.
iii. answer questions on non scaled questions in order to determine the effectiveness of the program,
which comprised of,
a) Psychological considerations
b) Medical considerations
c) Nutritional considerations
d) Athropometric considerations
e) Ehte athlete considerations

3.2.7 Rationale and Content for Inclusion in the Education Program

i. Psychological Considerations
Psychological issues, for individuals who may engage in dysfunctional eating behaviours that place
them at risk of developing an eating disorder were discussed. Issues being: the attention the athlete
receives for being thin, reinforcing the behaviour: the admiration the athlete receives for the discipline
reqiiired to achieve weight loss and keep it off; feelings of power the athlete experiences at being able to
fight the bodies natural biological tendencies to eat, in order to achieve a hght lean body type; the
feelings of control that the athlete has at being able to maintain a hght lean body that is sought after by
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others in order to maximise athletic potential; an invitation for support by the individual, for others to
take notice that they are in emotional pain and needing help; or an indication of a fear of adulthood and
the relinquishing of childhood and the security that comes with childhood.

Who is at risk? Just as anorexics are high achievers so are many athletes. There are individuals with
high expectations and strong work ethics. They are individuals who avoid eating, especially socially
and are preoccupied with dieting. They may also be individuals who appear to eat large amounts of
food but never show signs of gaining weight. The tend to have feelings of guilt around eating, are
preoccupied with food and feeling fat and may have a history of using laxative, diet pill, and/or
diuretics.

How to help? Be aware and sensitive to the changes the female body goes through during
adolescence, developing patience to allow the body to grow into its new stronger adult form. Avoid
labelling or criticising, emphasising the person not their appearance or performance.

ii. Medical Considerations
The medical risks of dysfunctional eating behaviours and eating disorders were discussed along with
the importance of maintaining a healthy menstrual functioning, these were the importance of menstrual
functioning was detailed in terms of age and the onset of menstruation. The impact of exercise on the
menstrual cycle, and alternatives for control and menstrual comfort. The problems of poor bone
mineral density and its side effects being, stress fractures and osteoporosis were talked about.

Who is at risk? Regular, (normal) menstrual functioning, medicaUy termed eumenorrheic, was
identified as having a cychc duration of 23-35 days. Irregular menstrual functioning, medicaUy termed
ohgomenorrhea, was identified as having a cychc duration of greater than 36 days. While individuals
who are considered to be without a menstrual cycle, medicaUy termed amenorrhoea, have two or fewer
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cycles per year. Research on menstrual functioning and bone mineral density found that bone mineral
density is highest among athletes with regular menses, while individuals who are irregular in their
menses have bone mineral densities 6% lower, and those who have non menses are an astonishing
17% lower in their bone mineral content, making them at a significant greater level of risk for injuries,
stress fractures and long term problems (Drinkwater & Bruemmer, 1990; Drinkwater, Nilson, &
Chestnut, 1984).

The medical consequences of the starvation and purging process were mentioned, together with the
problems associated with laxative abuse, diuretic abuse, vomiting and dehydration.

How to help? Research has found that a slight decrease in training volume, as little as 10%, together
with a slight increase in weight, as httle as 2 kilograms, can be sufficient to allow the body to
commence, or resume menstruation, which ever the case, in females who are either irregular or without
a menstrual cycle (Drinkwater, et al. 1986). Female athletes who were not menstruating by the age of
sixteen years were recommended to seek medical advice.

Athletes were also advise on the importance of mamtaining an adequate calorie intake, rich in calcium,
iron and protein, for the strengthening of both bone and muscle tissue.

iii. Nutritional Considerations
How to maintain an energy balance to meet the demands of distance running, while not compromising
a strong, lean athletic body was discussed in nutritional terms. Participants were also presented with
three different daily menus, all with the exact same number of kilojoules, but varied in volume,
depending on the fat content in the food. The higher the fat content the smaller amount of food that the
athlete could consume, whereas on a low fat diet, athletes were made aware that it was possible to
consume large amounts of food high in energy with no fat gain.
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The dangers of restrictive food dieting on the body's metabohsm and the adverse effects of weight
cycling (on a diet, off a diet, on a diet) was explored in terms of slowing down the body's basic
metabohc rate. During the dieting phase, the body slows down its metabohsm, as a safety mechanism
against semi starvation, in an attempt to conserve fuel needed for vital organ functioning.
Consequently, once the athlete has achieved her desired weight and resumes a more normal eating
pattern, she puts on all the weight she originally lost and then some (Meredith & Stern, 1992). This
then confuses the athlete who resumes her dieting behaviour again in order to bring her weight down.
Repeated weight cycling can have serious adverse effects on athletes to the point were some distance
runners, running up to 120 kilometres per week, can only consume the same number of kilojoules as
sedentary females on a healthy diet and as soon as they stop running large numbers of kilometres they
will rapidly put on weight, unless they drastically reduce their kilojoule intake (Nelson, Fisher, Catsos,
Meredith, Turksoy, & Evans, 1986).

Who is at risk? Athletes who lose weight too rapidly are at risk of interfering with their basic
metabohc rate and metabolising muscletissueas well as body fat, because the body does not burn fat
in isolation. Athletes who restrict food choice may not get an adequate balance of essential vitamins
and minerals. Athletes who over train and/or rigidly diet may fail to adequately refuel the body, hence
the body will start metabolising itself in order to make sure that essential vital organs receive the
necessary glycogen to keep functioning in the absence of adequate food.

How to help? Athletes should be aware of their own eating patterns and know how to eat in order to
train. They need to make good food choices, eat regular and planned meals and snacks, never skip
meals and never diet. Sensible eating is low fat, high carbohydrate foods, eating when hungry and
drinking plenty of fluids.
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iv. Anthropometric Considerations
Individuals who stand on scales to monitor body weight may have lost weight, but scales are not a true
indication of weight body composition change. For example, the athlete does not know if the loss in
weight reflects fluid loss, muscletissuemetabohsm, fat loss or a combination of all. Likewise, if an
athlete stands on the scales and sees an increase in total body weight, they don't know if that increase is
due to additional body fat, an increase in muscle mass, having had a big meal the night before, or an
increase in body fluid, (particularly for female athletes around the time of menstruation). Skin fold
testing, gives a better indication of body change, because it actually measures the amount of body fat
the athlete has. Combined with using a set of scales, one can more accurately determine if weight
change is due to an increase or decrease in body fat.

It is essential that athletes be aware that restrictive dieting can result in muscle tissue breakdown and
standing on a set of scales that indicate a loss in weight can mislead the athlete into thinking they are
just losing body fat. In striving to be thin, athletes need to be aware of the importance of staying strong
and preserving protein. Contrary to what some may think, research on elite body builders and
endurance athletes found that while body builders require a higher protein intake than non athletes,
(1.12 times more protein in their diet), the endurance athlete's protein requirements are 1.67 times
greater than the non athlete (Tarnopolsky, MacDonugall, & Atkinson, 1988).

Individuals have different body composition needs and biologically some athletes are not meant to been
as lean as others. Athletes place themselves at risk if they fight against their genetics in order to
achieve a weight and shape seen as desirable in their sport, but they are biologically not designed for.
The athletes were taken through an exercise of determining body mass index and seeing where they
fitted on a scale of the female population as a whole, based on age and build.
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Who is at risk? Adolescent athletes who are afraid of the body changes that occur with maturity
and/or endeavour to maintain a pre pubertal body shape, post puberty, are at risk. Athletes who try to
achieve a body shape that they are not biologically suited to are at risk. Athletes who have reached the
age of sixteen years and have no menstrual cycle, or are irregular in their cycle, are at risk.

How to help? It is vital that athletes are seen as individuals who, in wanting to maximise athletic
performance, work with their body, not against it. Athletes should be discouraged from using scales
for daily weigh ins and encouraged to strive towards lean strong bodies, rather than hght and thin.
Myths about bulking up by using circuit and weight training were dispelled and strength combined with
endurance encouraged.

v. Elite Athlete Considerations
An Olympic athlete with a long and successful athletic career discussed the need for a balanced
approach to sport in order to maximise one's athletic potential. She talked about a number of fellow
contemporaries who had short athletic careers due to obsessive compulsive attitudes that resulted in
over training and under eating behaviours. She expanded on athletes being misguided into thinking
being thin was essential for athletic performance, becoming inflexible and unrealistic in their body
image expectations, breaking the body down, with a high occurrence of injuries that eventually
terminated what could have been a successful distance running career. While she, on the other hand,
was of a more sohd build, emphasised strength, flexibility, good nutrition and recovery for a balance
approach to training and competition that resulted in a long and successful career.

Who is at risk? Athletes who are at risk are those who endeavour to maintain racing weights all year
round, instead of realising that it is more appropriate to train in a building phase several kilograms
heavier than when in the middle of an intensive competition phase. Endurance athletes low competition
weights are not sustainable without an increased risk of injury or illness. Athletes and coaches who
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become obsessed with skin fold testing and weighing, may be losing sight of the balance required to
perform well and that body composition is only one factor among many. Athletes who over train, risk
doing "junk kilometres", to burn kilojoules at the expense of adequate recovery. Athletes who prefer
not having regular periods, are placing themselves at risk, by ignoring their importance and deny that
the problem exists. Athletes at risk often present a preoccupation with weight and body size, talk about
it constantly and make it a central focus of their discussions at training and competitions.

How to help? Encourage athletes to monitor their menstrual cycle and changes, recording effects on
moods states and energy levels. Encourage athletes to discuss menstrual functioning with their coaches
and seek medical support if any areas of concern arise. Let athletes allow themselves treats and not to
become obsessive about food, lose weight gradually (over a number of years when appropriate). It
was suggested that carrying extra weight and to be injuryfreewas a better option than thin and injured.
Athletes were also encouraged to stay strong and flexible, not just aerobically fit, to rnaximise athletic
performance.

3.2.8 Data Collection

The research assistant, was a four year psychology trained graduate, briefed on collecting
demographic data, EDI responses, interview questions and responsesfromathletes in their homes. As
the primary researcher was also a presenter in the research project it was felt an independent individual
should be responsible for the data collection as not to prejudice athlete responses to the intervention
program.

Data collection Time One (Tl)
One month before the commencement of the first seminar the research assistant took a standardised
tape measure and set of scales to ascertain the height and weight of the individual for later calculating
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body mass index. All demographic data was collectedfirst,then athletes were asked to complete the
EDI. At the completion of the EDI athletes were then asked to respond to the 10 scaled questions on
the interview. After all responses had been recorded the research assistant then went through each
interview question in turn and asked the subject to elaborate on the reason for their response. This was
done in order to prevent an elaborated response on a previous question effecting a response choice on a
following question.

Data collection Time Two (T2)
On the day of thefirstseminar, the research assistance requested that all members of the control group
arrive 30 minutes early to fill out their second completion of the EDI and the scaled interview
questions.

Data collection Time Three (T3)
On thefinalday of the treatment intervention program all subjects were asked to again complete, EDI
and the scaled interview questions. In the succeeding weeks that followed, the research
assistant, again visited the athletes in their homes and asked them to comment on changes in
the level of importance that they noted in their response to the scaled interview questions. At
the conclusion of which they were asked several non scaled questions as to ascertain the
effectiveness the program.

3.2.9 Data Analysis

Data analysis comprised of descriptive statistics used to organise and summarise numerical
information, frequency of response, means and standard deviations, together with quahtative analysis
from verbatim transcripts of athlete interviews. Tests used were tests for internal consistency,
Wilcoxen signed rank, regression analysis and within subjects t-tests (see Chapter Four).
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i. Demographic variables for body mass index
Information was collected on each athlete such as age, height weight, body mass index and frequency
of menstrual functioning.

It was thought that body mass index may be related to age and menstrual functioning as well as certain
sub scales on the EDI such as "drive for thinness" and "body satisfaction". However, further use of
BMI was not implemented due to the difficulties of finding Australian norms in the younger 13-14
year age group.

ii. Control versus experimental group collapsed data
It was expected that no significant differences would occur in the control group between T l and T2 on
either the EDI, or scaled interview questions, because no intervention had taken place. By eliminating
the possibihty that athlete response may be effected as a consequence of being involved, it was intended
to collapse the data, because of the smallness of the sample size. Thereby looking at changes that
occurred in the whole group between T l and T3 post the intervention (see 4.2.2 Wilcoxen Signed Rank
Test for the EDI, Control Group).

iii. EDI analysis
Non parametric analyses were conducted to assess any changes in the EDI between T l and T2 for the
control group and T l and T3 for both groups, on the basis that the data was taken from a likely
homogenous sample of females, not representative of the whole population and likely not to be
normally distributed. Therefore, the Wilcoxen Signed Rank Test was used as an appropriate statistic
(Hays, 1973), to assess any possible quantitative within-subject differences.

102

iv. Quantitative Scaled interview questions on a ten point, Likert scale
Parametric statistics were used to determine differences between T l and T3 for every question on the
10 point Likert scale, (Likert, 1932). The questionnaire having being specifically designed for this non
normative group.

v. Qualitative analysis of scaled interview questions.
To elaborate on the scaled (quantifiable) responses on level of importance an athlete accredited a theme
in the interview questions, an elaboration (qualifiable) content analysis was under taken. This was
done via frequency counts of certain themes that were identified as to why an athlete, both prior to and
after the intervention, responded the way she did. A prime objective of quahtative research is to
understand the meaning individuals attribute to their attitudes, behaviours, thoughts and feelings
(Greene, Caracelli, & Graham, 1989). In this study, for example, to understand the importance
(quantified on a 10 point Likert scale), a teenage female athlete attributes to "obtaining a certain body
shape" and why (qualified by an accompanying interview response).

3.3 RATIONALE FOR METHODOLOGICAL APPROACH OF THE STUDY

3.3.1 Rationale for this Study

As can be seen by the literature, research has shown that eating disorders in certain sports, such as
distance running, are significantiy higher than amongst other sports and the general population (See
1.2.3. Thin Build Sport Imphcations). This high incidence has presented itself most recendy to be of a
major concern to many sporting organisations as well as those state and national sporting academies
and institutes that service them.
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While the hterature also suggested that education was an important ingredient in treatment (see 2.2.1
Education Considerations), limited research was available on the effectiveness of a multi dimensional
approach in education towards prevention. This study therefore, did not just include an evaluation of a
multi dimensional education program, but was responsible for designing and implementing the program
based on a sound understanding of requirements of the sport for successful participation.
As attitudes predispose behaviour, it was hoped that a shift in attitudes facihtating a tendency towards
dysfunctional eating behaviours may result in behaviour change. The health and welfare of the
individual taking precedence over athletic performance.

3.3.2 Rationale for Using Psychometric Measures - the EDI

It should be noted that the EDI is not to be employed as the sole means of screening for or diagnosing
eating disorders. Psychological tests should be an adjunct to, not a replacement for, clinical
judgements (Garner & Olmstead, 1984).

It was thought that several EDI sub scales were more relevant for athletes, than the Eating Attitudes
Test (EAT) (Brownell & Rodin, 1992). Several EDI sub scales measure attitudes that can be similar
between an individual with an eating disorder and one who may adopt a dysfunctional eating behaviour
in pursuit of sporting success. The EDI can be used to help confirm impressions in the differences
between individuals who may have an eating disorder and those who may be at risk, but are less
psychologically disturbed. In terms of using the EDI with endurance athletes, there are a number of
sub scales whose measures reflect specific concerns held by female athletes. These include:
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Drive for thinness, a lean light body is conducive for enhanced athletic performance (Wilmore, 1992).

Body dissatisfaction, athletes who do not have the ideal genetic make-up are encouraged to slxeamline
their bodies to more closely fit the profile associated with a successful distance runner (Rosen,
McKeag, Houg, & Curley, 1986).

Perfectionism, is frequently found amongst athletes with high expectations and a high achievement
orientation (Wilson & Eldredge, 1992).

Maturity fears, when females go through puberty their body fat increases from 0-15% more than
males to up 50%. This increase and the onset of menstruation can be viewed as having a negative
impact on athletic performance (Wilson & Eldredge, 1993).

3.3.3 Rationale for Selection of Scaled Interview Questions

Ten questions were asked on a ten point Likert scale pre- and post-participation in the education
programatTl, T3. The questions and the rationale for the questions with the athletic population
group were as follows:
i. How important is it for you or other female middle/distance runners to have a certain body
type in order to perform well? (A hght, lean body with a fit physiology augurs well for
successful performances by athletes in endurance based sports (Bale, Rowell, & Colley, 1985)).

ii. How important is it for you to achieve this body shape? (Research shows there are ideal body
compositions as a function of age, gender and height for specific sports (Heregenroeder & Klish,
1990; Davis & Cowles, 1989)).
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iii. How important is it for you or other female distance runners to beflexible?(Flexibility, is
important for both economy of running, stride length and injury prevention (Wajsweher, 1996)).

iv. How important is it for you or other female middle/distance runners to be physically strong?
(Strength training is seen as advantageous for power and durability and physically appearance
(Garner & Rosen, 1991) and endurance (Roberts, 1991).

v. How important is it for you or other female middle/distance runners to be (aerobically) fit, to
have endurance? (An aerobically fit physiology is critical for distance running (Telford, 1991).

vi. How important is it for you or other athletes to be involved in activities outside of sport?
(Athletes are less likely to develop compulsive-obsessive attitudes and behaviours if they have an
expanded self identity outside their sporting identity (Murphy, 1995).
vii. How important is it for you or other athletes to have a good understanding of nutrition to
train and race well? (Nutrition is vital to the developing athlete, to know how to replace fuel lost
through exercise, how to maintain a well balanced diet in order avoid muscle metabolise at the
expense of thinness. (Wilmore & Costill, 1992)).

viii. How important is it for you to diet to race well? (Understanding the difference between the
need to diet and the need for good nutrition and the imphcations on body composition, development
and menstrual functioning are critical for healthy athletic participation in adolescent female athletes
(Wilmore & Costill, 1992)).

ix. How important is it for you, or other female athletes to maintain a regular menstrual cycle?
(Much of the research on the impact of the absence of menstruation in female athletes suggests
short termriskssuch as a decrease in bone mineral density (Drinkwater, Bruemmer, & Chestnut,
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1990; Drinkwater, Nilson, & Chestnut, 1984; Drinkwater, Nilson, Ott, & Chestnut, 1986, Prior,
1990), while long term risks may include bone mineral density leading to osteoporosis and infertility
(Muse & Wilson, 1982; Licata, 1992; Kadel, Teitz, & Kronmal, 1992).

x. How important is athlete education on the physical changes that occur to the female body
during adolescents and the impact these changes have on your sporting involvement?
(Research on eating disorders in die general population and more specifically the female athletic
population suggests education is important in both prevention and treatment of eating disorders and
dysfunctional eating behaviours (Sungot-Borgen, 1993; King, 1991; Sesan, 1989).

hi response to each question, participants were asked to circle the number that best reflected their
opinion.
0
don't
know

1
not
important

2

3

slightiy
important

4

5

6

7
important

8

9
very
important

The advantage of using a Likert Scale, is that it allows for a greater assessment of the effectiveness of
the program. It makes the subjects more comfortable with indicating their position, than a simple agree
versus disagree forced choice scale. A grade response gives more precise and reliable information
about the subject's opinion and the pre-test post-test can also reflect changes as a result of the
intervention. This allows for both a quahtative interview process, whereby participants can comment
on their behefs and any changes made in attitudes as a consequence of being involved in the program,
as well as a further collection of quantitative data, with reasonable discrimination and anchors (Likert,
1932).
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3.3.4 Rationale for Non Scaled Interview Question

It was thought both appropriate and valuable to ask participants directly to comment on the perceived
value of the education program on its completion. These collated comments would help to substantiate
any changes noted on either of the psychometric tests.

"How effective has the education program been?" "Have you learnt anything from the program?"

3.4 LIMITATIONS OF THE STUDY

A number of measures in this study required self reporting; such data have limitations. These include
the potential for social desirabihty and bias, and/or inaccurate recording of responses (Anastasi, 1990).
Subjects may present themselves in a sociahy desirable manner, despite introductory statements to the
contrary. Athletes in this study may present themselves in a socially desirable manner in order to be
seen in a certain hght. Additionally, they may unintentionally provide inaccurate data due to a variety
of reasons such as failure to grasp what is being asked, self deception, boredom, impatience or a desire
for the study to appear successful. A number of researchers have a much more cptirnistic view of selfreporting, Kirk (1991), says that self reporting emphasis the self-help collaborative nature of treatment,
with a view that self reporting is a valuable source of information about human emotions which is
inaccessible through other sources.

Another limitation of the study, is the small sample size, as a consequence of the sample population
and, the reducing of information from a single case analysis to a multiple case analysis. One may
fairly consider an intervention program a success ifjust one individual was affected in a positive
manner away from dysfunctional eating behaviours. Thereby eliminating the possible development of
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a clinically diagnosed eating disorder, or ifjust one individual recognised the need for help and actively
sought it as a consequence of the program.

The assumption that attitudes predispose behaviour, as has already been discussed, is no guarantee that
even with a change in attitude, that a change in behaviour will follow. The absence of a formal long
term follow-up does not allow for determining any long term attitude changes as a consequence of the
educational intervention.

A number of parents and coaches requested permission to be involved in the program, to broaden their
knowledge and awareness, but were declined as to establish a more controUed environment for research
purposes. Attitude changes in parents and coaches could have a profound impact on athlete behaviour
and aUowing these people into the program may have added to this.

A long-term foUow-up would have been helpful in determining any long-term effects of the program,
especiaUy to establish if attitude changes were lasting. However, this was not possible because of
economic and time constraints.

A larger group size may have aUowed for stronger findings statisticaUy. It is difficult to run statistical
analysis on small numbers, although by using a single case analysis, important changes that may occur
in the individual were not seen as unimportant, or diminished by the general response of the group as a
whole.

The age span of participants beingfromthirteen to nineteen years of age meant a large difference in
inteUectual awareness was likely and the group may have been better spht into two separate age
groups. Thirteen tofifteenyears of age and sixteen to nineteen years of age, dehvering information in a
more specific manner for each age group.
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CHAPTER FOUR: RESULTS

4.1 GENERAL RESULTS

i. On the EDI psychometric test, no statistical significant differences were noted at T3 (post
treatment) across the group as a whole, on any of the eight sub scales; "drive for thinness'',
"bulimia", "body dissatisfaction", "ineffectiveness", "perfectionism", "interpersonal distrust",
"interoceptive awareness" or "maturity fears".

ii. On the EDI psychometric test, after the subjects were divided on the basis of menstrual functioning
into those (a) without a menstrual cycle and (b) with a menstrual cycle (regular or irregular), there
was a statistically significant decrease in "drive for thinness" in group (b) those with a menstrual
cycle (see Table 4.2.4). The group was divided because thinness can have a critical effect on
menstrual functioning.

iii. On the scaled interview questions, a statistically significant change was noted across the group as a
whole on the question, (3) "How important is it for you, or other female middle/distance runners to
be flexible?" (see Table 4.3.3).

iv. On the scaled interview questions, a statistically significant change was noted across the group as a
whole on the question, (9) "How important is it for you, or other female athletes to maintain a
regular menstrual cycle (see Table 4.3.3).

v. In triangulation of data, the menstruating group of athletes who showed a significant decrease in the
drive for thinness on the EDI scale at post-test, had a marked body mass index that was higher than
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those athletes who were not menstruating and who recorded a low drive for thinness on the EDI (see
Table 4.2. land Figure 1).

v. hi triangulation of data, the on the scaled interview questions, a statistically significant change was
noted across the group as a whole on the question, (9) "How important is it for you, or other female
athletes to maintain a regular menstrual cycle. When this group was divided on the basis of
menstrual functioning, some 76% of the increase in the importance of menstrual functioning could
be attributed to the non menstruating group.

vi. In the quahtative analysis of the scaled interview questions, marked changes occurred as to why
an athlete attributed a particular level of importance to specific questions. Those questions being:
1) . "How important is it for you or other female middle/distance runners to have a certain body type in
order to perform well?"
2) . "How important is it for you personally, to achieve this body type?"
3) . "How important is it for you or other female middle/distance runners to be flexible?"
4) . "How important is it for you or other female middle/distance runners to be physically strong?"
5) . "How important is it for you to diet for weight control?"
6) . "How important is it for you, or other female athletes to maintain a regular menstrual cycle?"
7) . "How important is athlete education on the physical changes that occur to the female body during
adolescence and the impact these changes have on your sporting
8) . "How important is it for you to diet for weight control?"
9) . "How important is it for you, or other female athletes to maintain a regular menstrual cycle?"
10) . "How important is athlete education on the physical changes that occur to the female
body during adolescence and the impact these changes have on your sporting involvement?"

Ill

vii. In the qualitative analysis of the non scaled interview questions, "What is the most valuable
information that you learned by being involved in the seminars?" Different athletes identified
different aspects such as strength, menstrual functioning, nutrition and general awareness,
reinforcing the need to maintain a multi-dimensional approach in educational programs addressing
attitude changes in adolescent female athletes away from dysfunctional eating behaviours and
restrictive body image.

viii. In mixed-method analysis the participants in the education program reflected a positive shift in
attitudes and attribution towards a more balanced approach to their sporting involvement.

ix. Eighty three percent of participants completing the education program reported having made either
an attitude change, or a behavioural change, as a result of participation in the program, within a six
week time frame after the completion in the program.

4.2 QUANTITATIVE RESULTS

4.2.1 Body Mass Index
Generally, a higher BMI correlated with an increased likelihood that the athlete would have a menstrual
cycle (Table 4.2.1). Generally, athletes with a lower body mass index, either had never started their
menstrual cycle or had started, but now stopped. More was not done with the body mass index (BMI),
because of difficulties in acquiring Australian norms for girls for all ages between 13 years and 19
years of age (inclusive).
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Table 4.2.1
Body Mass Index (BMP and Menstrual Functioning

DJVl1

Newmen 0
i
3

16.30
24.33

4
5

15.43

7

16.65

8

17.50
19.49

9
11

Newmen 1
19.03

14.88

13

17.71

14

19.38

15

18.04

16

17.63

18

19.03

19

18.69

20

20.58

22

20.93

23
24

19.47
17.71

Subjects = course completed, Newmen 0 = not menstruating, Newmen 1 = menstruating

4.2.2 EDI
Internal Consistency of the EDI

Table 4.2.2
Internal Consistency of the EDI
Time

scale

standardized item alpha

T l (N=18)

EDI

r=.82

T2 (N=8)

EDI

r=.89

T3 (N=18)

EDI

r=.90

Table 4.2.1 shows the results for internal consistency of the EDL at time one (Tl) pre-intervention,
time two (T2) second pre-intervention for control group and time three (T3) post intervention. Internal
Consistency, rehabihty of the EDI scale was checked using Cronbach's Alpha (Cronbach, 1951) and
was found to be highly rehable across all threetimeintervals. The standardised item alpha was used
because of the small number of the research subjects (Coackes and Steed, 1996).
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4.2.3 Wilcoxen Signed Rank Test for the EDI, Control Group

Table 4.2.3
Wilcoxen Signed Rank Test for the EDI, Control group
Control: Time 1 (Tl) - Time 2 (T2)

T1-T2

Z

P

EDI1

-0.74

0.46

EDI 2

-0.82

0.41

EDI 3

-0.42

0.67

EDI 4

-0.65

0.52

EDI 5

-0.42

0.67

EDI 6

0

1

EDI 7

-0.53

0.60

EDI 8

-0.96

0.34

N=8 (for all sub scales)

Table 4.2.3 Wilcoxen Signed Rank Test results on the different scores between Time 1 and time 2 for
the eight sub scales of the EDI. Significant differences were not apparent.

A control group was estabhshed at T l and T2 before the intervention took place to check that there
were no other factors, outside the intervention program that could account for any changes that
occurred at Time 3 (T3). As can be seen, no significant differences were observed between T l and T2.
As nothing happened between T l and T2 all subjects were collapsed across the experimental and
control groups, to look at the impact of the intervention program between T l and T3 for the whole
group.
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4.2.4 Wilcoxen Matched Pairs Assigned Rank test for EDI questions T l to T3 AH Groups

Table 4.2.4
Wilcoxen Signed Rank Test for EDI Questions T l to T3 all Groups
One Group: Time 1 (Tl) - Time 3 (T3)

T1-T2

Z

P

EDI1

-0.63

0.53

EDI 2

-1.29

0.20

EDI 3

-0.17

0.87

EDI 4

-1.14

0.25

EDI 5

-1.05

0.29

EDI 6

-0.57

0.57

EDI 7

-0.73

0.47

EDI 8

-1.31

0.19

N = 18 (for all sub scales)

Table 4.2.4 The Wilcoxen Matched Pairs Signed Rank Test, revealed no significant changes as a result
of the intervention program.

4.2.5 Regression Analysis
Striving for thinness is both a characteristic of individuals with dysfunctional eating behaviours (EDI
subscale EDI 1) and is linked with the health imphcations of an interrupted menstrual cycle
(Drinkwater, Nilson, Ott, & Chestnut 1986). Individuals who obtain a high level of thinness may
interrupt their menstrual cycle place themselves medically at risk. Hence, data was collected from all
subjects identifying four groups on the basis of menstruation. Group A had never started a menstrual
cycle, Group B had started but were irregular, Group C had started, but had stopped and Group D had
a regular menstrual cycle. Because of the small numbers in each group it was necessary to couple the
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groups into those who were not menstruating (A&C) and those who were menstruating (B&D). A
regression analysis was then carried out given the level of drive for thinness on the EDI scale at Time 1
and Time 3 and frequency of menstruation, where frequency of menstruation was now dummy coded
as 0 for not menstruating and I for menstruating as a new variable called newmen (Kleinbaum &
Kupper, 1978).

4.2.6 Regression Analysis for Within Subjects

To test for a difference between menstruating and non menstruating groups and EDI 1, a Mann
Whitney U test, (Hays, 1973) was conducted. The result z = - 0.29, p = 0.77 was non-significant.
However looking at the means, there is an interaction effect (see Figure 1)

7
6

Newmen 0

5
EDI 1

4
3
2

Newmen 1

1
Tl

T3

Figure 1. EDI 1 and menstrual newmen means

Figure 1 shows the interaction term in the model tests whether there is a significant regression against
Time 1 for the menstruating subjects only after accounting for the average effect of the initial values at
Time 1. This term was found to be significant, meaning that adjusting for the starting values at Time
1 the menstruating group values would need to be readjusted. On average EDI 1 "drive for thinness"
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score increased 1.07 for every point at Time 1, but for the menstruating group this drops -0.54apoint
for every point at T l . Simply put, the higher the "drive for thinness'' at T l , the greater the downward
adjustment for "drive for thinness" at T3 for the menstruating subjects.

4.3 QUANTITATIVE INTERVIEW QUESTIONS

4.3.1 Internal Consistency of Interview Questions
The interview questions were selected as a cross section of factors required for a balanced healthy body
image in female athletes (see 4.4 Quahtative analysis of scaled interview questions).

Table 4.3.1
Internal Consistency of the Interview Questions

Scale

standardised item alpha

T l (N=18)

Likert

r = 0.88

T2 (N=8)

Likert

r-0.89

T3 (N=18)

Likert

r = 0.84

time

Table 4.3.1 shows the results of the internal consistency of the scaled interview questions at T l preintervention, T2 control group second pre intervention and T3 post intervention program. Internal
consistency, reliability of the scaled interview questions was checked using Cronbach's Alpha and was
found to be highly rehable across all three time intervals.
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4.3.2 Within Subjects T-Test for Scaled Interview Questions T l and T2
The scaled interview questions were designed as sports specific questions for an athletic population.
Shapiro Wilks statistics (Coakes & Steed, 1996) were used for small sample sizes and all were above
> 0.05 and considered normally distributed.

Table 4.3.2
Within Subjects T-Test Results for the Means of Scaled Interview Questions T l and T2

Interview question

Tl

T2

t

P

1

5.87

6.2

0.75

0.48

2

6.0

6.0

1.32

0.23

3

6.12

5.2

2.20

0.06

4

7.0

6.6

1

0.35

5

7.87

7.7

0.89

0.40

6

7.37

7.8

-0.23

0.83

7

7.75

7.3

2.39

0.05

8

3.25

4.3

-1.15

0.28

9

4.62

4.6

1.17

0.28

10

7.75

5.8

2.55

0.04

N=8 (for all questions)

Table 4.3.2 shows no statistically significant changes occurred in the control groups responses to all
questions from 1 to 9 between the T l and T2timeintervals. However, a significant change has
occurred on question 10 during thistimeinterval, which occurred before the intervention (education
program), took place.
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Time intervals T l and T2 were conducted with the control group to make sure that on other intervening
factors had occurred that could account for changes others than those attributed to the education
program itself. However, a significant change was recorded in response to interview question ten,
"How important is athlete education on the physical changes that occur to the female body during
adolescence and the impact these changes have on your sporting involvement?"

Control group participants rated education more important at the T2 data collection than they had
previously at T l . In the 2 - 3 weeks that intervened between these time intervals it is perhaps not
surprising that athlete had increased their rating on the importance of education, as they had signed up
to participate in an education program. They had been through thefirstround of interviews and
measurements and carried with them some expectations of what the program was about to offer.
As no other changes were noted the two groups were collapsed into one group for the analysis of data
post the intervention program.
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4.3.3 Within Subject T-Tests for Scaled Interview Questions T l and T3, Both Groups

Table 4.3.3
Within Subjects T-Test for the means of Scaled Interview Questions T l and T3, Both Groups

Interview question

Tl

T3

t

P

1

5.96

6.39

1.76

0.10

2

6.12

6.83

1.91

0.07

3

5.62

6.67

2.71

0.01

4

6.50

7.50

2.05

0.06

5

7.83

7.89

0.55

0.60

6

6.79

7.33

1.05

0.31

7

7.92

7.94

0.51

0.62

8

4.37

4.39

0.60

0.56

9

5.42

7.72

3.10

0.01

10

6.70

7.78

1.84

0.08

N=18 (for all questions)

Table 4.3.3 Shows that a statistically significant increase occurred after participation in the education
program in response to the scaled ratings on interview question 3, "How important is it for you or other
female middle/distance runners to be flexible?" and question 9, "How important is it for you, or other
female athletes to maintain a regular menstrual cycle?"
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4.4 QUALITATIVE ANALYSIS OF SCALED INTERVIEW QUESTIONS
Analysis of interview responses was done by recording the frequency of attribution's athletes gave to
account for the scaled rating of the degree of importance that they awarded to a question. From these
attribution's, common themes were identified. Themes may be expressed in either a movement
towards a positive outcome, or movement that avoids a negative outcome (see 3.3.5 Rationale for
mixed-method evaluation). For example, a need to be a certain body type to be "proportionate", "have
a good muscle/weight ratio", "to be strong" are all expressions of a movement towards a positive
outcome, whUe "not to be too thin", "not be heavy" or "flabby" are all expressions of a movement that
wants to avoid a negative outcome.

4.4.1 How important is it for you or other female middle/distance runners to have a certain
body type in order to perform well?

Table 4.4.1
Themes for Ratings on Importance on Body Type in Order to Perform Well
Major Theme +

Major Theme -

Before

Small body desirable
"thin", "hght"

avoid big body
"heavy", "flabby"
"huge"

After

balance "strong and
toned" "hght and lean"

"neither too big or
too thin"

Minor Theme +

Minor Theme -

not a priority
balanced perspective
shaped body
functional body
"fit", "flexible"
for strength shaped not too light
"not skinny"
body
not too big
"excessive fat"

Before the education intervention, athletes rated the importance of a certain body type to perform well,
from mid ranges on the Likert scale to "very important".

Major themes, before the program there was a perceived need to have a small body type, "thin",
"lean", "hght", or an expression away from a negative outcome of having a big body type, of being
"heavy", "flabby", "huge" and /or "carrying extra weight".
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Minor themes, said that, that body shape was not a priority. Or, it was important to have a balanced
perspective, "proportionate". Or, it was important to have a shaped body "toned". Or a need to have
a functional body, "fit", "flexible". Or a movement away from being too light "under weight".

After, the intervention, most athletes either maintained or increased their scaled rating on the level of
importance. With an average rating of "important", however, statistically no significant change was
noted.

Major themes, however, identifying why it is considered important to have a certain body type
changed markedly. Responses that previously focused on the desirability of a small body type were
now coupled with creating a new theme of balance. Athletes presented an increased desire to be
"strong and toned", "hght and lean", "neither too big or too thin".

Minor themes, it was now considered less of a priority to have a small body type to be ''thin", unless
it was coupled with positive attributes like a desire to also be "strong". A movement away from being
too light, "skinny", rose shghtiy. A move away from the negative consequences of having a big body
type "too big", "over weight" or having "excessive fat", still presented in terms of its negative impact
on performance, but now presented as a minor theme. It is not a priority rose shghtiy, while a theme
on a shaped body appeared to be replaced by a new theme that identified strength characteristics as
being a desired trait without any reference to body size.

One of the aims of the education program was to highlight that a thin, or hght body frame on its own
would not necessarily result in improved athletic performances, but may in fact increase the likelihood
of muscletissueand bone breakdown, resulting from poor nutrition and over training (see 2.2.2
Medical Considerations, 2.2.3 Nutritional Considerations and 2.2.4 Anthropometric Considerations).
The emphasis of the program, was to acknowledge the importance of distance runners being lean, in
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terms of benefits to athletic performance (see 1.2.3 Thin Build Sport Implications and 3.3.3 Rationale
for selecting the scaled interview questions), but to balance this with a need for strength and a healthy
approach to achieving the body that was right for them. This information was presented in its various
forms by the expert presenters and pulled together in a summary by the ehte athlete experience.

4.4.2 How important is it for you personally, to achieve this body type?

Table 4.4.2
Themes for Ratings on Importance on Achieving a Certain Body Type
Major Theme +

Major Theme -

Before

performance benefits "to pressure "from
run better", "compete
coaches, media,
well"
peers, self'

After

"don't have to be
balance "be the best I
can ", a few kilo's okay", like others"
"training will get me
there", I can be heavier
in winter"

Minor Theme +

Minor Theme -

not a priority for
strength "be bigger,
stronger" controlled
dieting"
strength and
proportion "strong
and thin"

"skinny -yuck"
"can't handle fat"
pressure, "thin,
skinny is necessary"

Before, the program, athletes rated the importance of personally achieving a certain body type from
"shghtiy important" to "very important".

Major theme, it was personally important for athletes to achieve a certain body type as
middle/distance runners for positive performance reasons. For example, "to run better", "perform
weU", "compete well" were frequent responses accounting for about 23% of the total. This is
understandable in hght of extensive hterature that discusses the significance of the powertoweight
ratio in endurance sports that can either enhance or take away from athletic performance.
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The second most frequently occurring theme (21% of the total responses) was attributed to pressure
from the "media", "coaches", "peers" and "self'.

Minor themes, comprised of the remaining attribution's and were stated as mixture of it being not a
priority, "doesn't matter", or a positive need for strength and proportion, "be bigger", "stronger".
Or, a move towards a positive association with a small body type, "need to be slim", or a movement
away from a negative body focus, "skinny-yuck'', I "can't handle fat", or a need to achieve a body
shape by controlled dieting.

After, the intervention, the athletes still responded between "shghtiy important" to "very important" in
terms of personally achieving a certain body type. The level of importance across the group as a whole
increased it was not statically significance.
Major themes, performance reasons were still sighted as the predominate response as to why it was
important to achieve a certain body type. However, a marked movement away from pressures from
media, coaches, peers and self was so marked that only 7% of responses could now be attributed to
pressures. In it's place 36% now gave a new theme that took at more balanced view towards
achieving of a certain body type, with statements such as to "be the best I can", '^training will get you
there", "don't have to be like others", "can be heavier in winter", "right shape for me", "healthy",
"happy".

Minor themes, after, pressure became a minor focus, with only one athlete making reference to it.
Other minor themes were a need for strength and proportion, for a "strong" body type, or a need for
a small body type, "distance runners are thin", "slim", or to avoid a big body because of it's negative
impact on performance, "heavy is harder", or the need to control diet, "not eat".
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This shift in the major themes associated with the "ideal body shape" reflects a moreflexibleview in
consideration with other needs, "putting on a few kilos is okay" "to be strong", "to be lean - not
skinny". It would appear to reflect that the psychological, medical and nutritional messages delivered
in the education program (see 2.2.1. Psychological Consideration, 2.2.2 Medical Consideration and
2.2.3 Nutritional Considerations) has had an impact. One of the identifiable behaviours of an
individual with an established eating disorder is the inabihty to beflexibleis terms of food choices,
exercise routines and self evaluations (see 2.2.2 Psychological Considerations), creating imbalance.
Therefore, this shift towards more flexible expectations and a greater expression for the need for
balance, can be viewed as an important result derived from participation in the education intervention.
One individual who remained inflexible in her attributions could not see past the need to control her diet
in order to achieve the ''thin", "skinny" body type she felt was necessary for her sport. It became
apparent in both of her before and after interviews, together with the questionnaires, that she had an
estabhshed eating disorder. This was validated when the athlete sought medical help to deal with her
problem.

It is important to note here, that it was not the intent to present this program as a treatment for eating
related illness, but as a preventative measure, of individuals at risk in thin budd sports.
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4.4.3 How important is it for you or other female middle/distance runners to be flexible.

Table 4.4.3
ThemesforRatings on Importance on Being Flexible

Major Theme +
Before
After

Major Theme -

Minor Theme +

not a priority "don't injury prevention
Helps performance
have to be flexible
"helps to stride out",
to perform"
"improves running''
injury prevention
perform better "better
rhythm", "easier to run",
"can take longer strides"

Minor Theme avoid consequences
"if not, feel slower",
"too stiff to run"

Before, the intervention, a third of the comments onflexibilityexpressed as either "not important", to
low or mid range on the Likert scale. The other two thirds of responses rated more highly*
"important" to "very important".

Major themes, before the program the themes were equally divided at opposite ends of the scale. One
group of athletes ratedflexibilityas not being a priority, athletes did not see it as necessary to run
well, "... don't have to beflexibleto perform." In contrast, the other group consideredflexibilityto be
important because of performance related reason, for example, it helps to "stride out", "improves
running".

Minor themes, could be accounted for in terms of a movement away from negative performance
consequences, "... if not I feel slower", "too stiff to run", or for injury prevention.

After, the education intervention, there was a statistically significant change on the importance rating
of flexibdity. This was reflected in an increased level of importance offlexibilityattributed by the
group as a whole. Of those athletes who made a change in their performance rating 100% did so in a
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positive direction (see 4.3.3 Within Subject T-Tests for Scaled Interview Questions T l and T3, Both
Groups, interview question 3 (p = 0.01)).

Major themes, those athletes who changed their responses did so almost exclusively, in terms of
recognising the importance of goodflexibilityfor improved running performance, "perform really
well", "can take longer strides", "better rhythm", "easier to run"

Minor themes, negative performance consequences was no longer mentioned, but injury prevention
remained a minor theme.

It was not surprising that performance related issues were the predominant themes before and after the
intervention program. However, it was surprising that such a large percentage of participants, one
third, did not recognise it as a priority before the program, particularly in terms of staying injury free
(see, 3.3.3 iii Rationale for the scaled interview questions; the importance offlexibility)(Wajsweher,
1996). However, irrespective of the reason for the original lack of awareness on the importance of
flexibility for middle/distance runners before the program, this appeared to have changed markedly
after athletes participated in the education program. While there was not a specific presentation on
flexibility, its relevance was highlighted in the "ehte athlete" presentation by an Australian Olympian,
(see 3.2.7 Rationale and content for inclusion in the education program (v.) Ehte athlete
considerations), in terms of her emphasis on the need to be healthy, to absorb the workloads required as
a successful runner. Beingflexibleand strong were central themes to her discussion, as was good
nutrition and recovery inframing,in order to have a long term career.
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4.4.4 How important is it for you or other female middle/distance runners to be physically
strong?

Table 4.4.4
Themes for Ratings on Importance of Physical Strength

Major Theme +

Major Theme -

Before

performance & training
benefits "extra edge"

if not, "can't keep
up", "can't get up
hills"

After

performance & training
benefits impact on " good
physically", "can't keep
going", "can push more"

Minor Theme +

psychological
benefits

Minor Theme not a priority "you
don't need it", "it's
natural ability"
avoid negatives
"injury", "to stay in
sport longer"

Before, the intervention, the importance of strength was rated between "shghtiy important" to "very
important".

Major themes, centred on either the benefits to training and performance, for example, "assists
performance", "extra edge" or to a lesser extent, in terms of avoiding the negative training and
performance consequences of not being strong, "can't get up lulls", "... can't keep up."

Minor themes, four out of eighteen athletes rated strength as not a priority, making comments like,
"you have it or you don't", "it's natural ability" "you don't need it in your arms", failing to recognise
strength as a trainable need for middle/distance runners. Another minor theme on a more positive note
was the psychological benefits strength gives to the athlete.

After, the intervention, all athletes now attributed a positive level of importance to strength. The
changes in the level of importance were near to statistically significant at the (p<0.05), (see 4.3.3
Within Subject T-Tests for Scaled Interview Questions T l and T3, Both Groups, interview question 4
<p = 0.06)).
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Major themes, those who increased their ratings of importance did so on the basis of the positive
impact strength has on performance "good physically", "keep going", "can push more".

Minor themes, were the negative impact of performance if the athlete wasn't strong, reinforcing the
major theme of a need for strength for performance reasons. The other minor theme remained the
psychological benefits.

Only two athletes recorded a shght negative shift, one had previously rated strength as very important
and still rated it as important to very important, with no negative reasons given for her shght shift. The
other minor negative shift recorded on the importance rating, still gave the athlete a rating of "neither
important or unimportant", but when the athlete was asked to explain her rating she commented that
being strong was ".. .pretty important" and talked about the need to "be strong, not weak" and the need
to "be in proportion".

In all athletes both before and after the program seemed to have a good understanding on the
importance of strength in their sport, with those who didn't before reflecting a greater appreciation
afterwards. The theme of strength came through most of the presentations in terms of the
psychological benefits (see 2.2.2 Psychological Considerations) of feeling powerful and in control of
one's body, to the nutritional needs (see 2.2.5 Nutritional Considerations) of building muscle mass and
not metabolising it, to the anthropometric discussions (see 2.2.6 Anthropometric Considerations) on not
becoming fixed on what the scales say because muscle weighs more than fat and weight can fluctuate
without the athlete knowing if they have lost fat, muscle or both. The medical consequences (see 2.2.3
Medical Considerations) of bone and muscle metabolism were talked about in terms of both short term
injury and long term osteoporosis problems. While, the ehte athlete experience (see 3.2.7 Rationale
and content for inclusion in the education program (v.) Ehte athlete considerations), covered the needs
for athletes to be physically strong to not only run well, but to maintain a longevity in the sport.
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4.4.5 How important is it for you or other female middle/distance runners to be aerobically
fit, to have endurance?

Table 4.4.5:
Themes for Ratings on Importance of Aerobic Endurance

Major Theme +
Before

performance and training
benefits "to run well",
"for stamina", "it's what
it is all about"

After

as before

Major Theme -

Minor Theme +

Minor Theme avoid negative
consequences
"running is hard if I
don't", "so I don't
feel tired"
as before

Before, the intervention, most athletes appeared to have a good understanding on the relative
importance of endurance for middle/distance runners, with all but two athletes rating it as "important"
to "very important". Those two athletes who gave endurance a lower rating said it was "shghtiy
important".

Major themes, focused on the need to be aerobicallyfitfor positive performance benefits, "to run
well", "for stamina", "it is what it is all about".

Minor themes, alsotooka performance stance, but in a negative context of wantingtoavoid the
negative performance consequences of not being aerobicallyfit,"running is hard if I don't'", "so I
don't feel tired". Despite the high importance rating across the group as a whole, low priority themes
were still expressed, "don't need much," "don't know". By those athletes who gave it a lower rating.
Given that endurance is fundamentaltodistance running, this was a surprising result (see 1.2.3. Thin
Build Sports Imphcations). However, most participants were aware that endurance was necessary to
run well, with comments like "to keep going".
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After, the program, there was not a statistically significant change in the performance rating, which
wasn't surprising because it rated highly before the program.

Major themes, those athletes who changed their level of importance did so for either positive
performance benefits or to avoid the negative performance consequences of not having endurance.

Minor themes, were broader health reasons, such as "to overcome asthma", "helps with breathing".

In general, no marked changes were found across the group as a whole on the importance of
endurance, because most athletes recognised that it was fundamentally important. However, for those
two athlete who were less sure, they now responded with a greater level of importance.

4.4.6 How important is it for you or other athletes to be involved in other activities outside
of sport.

Table 4.4.6
Themes for Ratings on Importance of Activities Outside of Sport

Major Theme +
Before

Major Theme -

social interaction
"femily", friends",
"church"

variety and balance
"learn other things",
"keep running exciting"

After

Minor Theme +

avoid problems

Minor Theme avoid problems "too
obsessed", "too
focused",
"stressed",
boredom"

variety and balance
as listed

Before, the general rating of importance for athletes to be involved in activities other than sport ranged
from "shghtiy important" to "very important", with most athletes seeing activities outside of sport as
being "important".
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Major themes, focused on a good understanding of the need for variety to provide a healthy balance
in the athletes life, they made comments such as "learn other things'', "keeps running exciting",
"balance", "fanuly", church".

Minor themes, focused on the importance of social interaction with family and friends, or the need to
reduce potential problems, such as being, "too obsessed", "too focused", "stressed", "boredom".
Several athletes, said that they saw the need to be involved in other activities outside of sport as not a
priority, because running was "all I want".

After, the intervention program, there was no statistically significant change on the level of importance
attributed to being involved in other activities outside of sport, it was generally rated both "important"
before and after the program.

Major themes, changes in importance of other activities outside of sport, occurred around the need to
avoid potential problems. Those athletes who had not seen other activities outside of sport, or just
running, as important before the program, now did. The importance of not having one's entire identity
tied to their athletic performance was discussed in the psychology presentation in terms of encouraging
a broader focus to help athletes through periods where their performances aren't forth coming, to keep
things in perspective. (See Psychology Considerations 2.2.2).

Minor themes, for activities outside of sport now incorporated variety, "too keep it exciting". Or,
was seen as not a priority.

Before and after the program athletes showed a very healthy attitude to keeping their hves in balance.
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4.4.7 How important is it for athletes to have a good understanding of nutrition to race
well?

Table 4.4.7
Themes for Ratings on Importance of Understanding Nutrition to Race Well

Major Theme +
Before

training benefits for
performance "right foods
help", more energy to
train", "makes a
difference"

After

training benefits
performance benefits
"helps me perform",
"lean & more energy",
"energy to train", "know
what is required for my
age-

Major Theme -

Minor Theme +
need more
information "don't
know about meat",
"what to eat?" other
sources "taught in
school"

avoid health
problems "don't
fade away", "avoid
injury", "avoid
osteoporosis"

Minor Theme avoid negatives "not
good to starve
themselves", "not
obsessed"
avoid negatives
"won't have
stamina", "will
suffer if losing
weight"

Before, the intervention program 16 out of 18 athletes rating nutrition as "important" to 'Very
important" and only two gave nutrition a "shghtiy important" rating.

Major themes, were strongly focused on the importance of good nutrition for training and competition
performance, for example, "right foods help", "more energy to train", "makes a difference".

Minor themes, centred on the negative behaviours that could arise, if certain nutritional needs were
not met, "don't diet", ""not good to starve themselves", "occasional binge", "not obsessed". Other
minor themes were a need for more information, for example, "I don't know about meat", "what foods
give energy?". Or, a need to avoid potential health problems, such as, "avoid weak bones". Or,
athletes identified other sources that had been delivering a health message to them, "taught in school",
"by dad", "pamphlets on campus".
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After, no statistically significant change occurred, this was not surprising because good nutrition
already rate very highly on the importance scale and continued to rate from "important" to "very
important" after the intervention program.

Major themes, after the intervention themes still centred around good nutrition for training and
competition highlighted performance benefits, "helps perform better", "lean and more energy", "energy
to train". However, the need to avoid potential health problems, such as "don't fade away", "avoid
injury", "osteoporosis", "know what is required for my age", was now as frequent a response as the
performance benefits.

Minor themes, supported the movement away from negative behaviours such as "don't put out",
"won't have stamina", "will suffer if losing weight".

With the main area of importance for good nutrition now focusing on not only performance, but
broader health issues, a more balanced and thoughtful approach to good nutrition was reflected. This
is particidarly important, because athletes who develop eating disorders have been frequendy known to
compromise their health for short term gains, (see 1.2.3 Thin Bufld Sport Imphcations, 2.2.2.
Psychological Considerations, 2.2.3 Medical Considerations). For athletes to make a shift from a
performance emphasistoresponding as frequendy that general health is important, is marked in terms
of a preventative program that is endeavouring to encourageflexibilityand balance.
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4.4.8 How important is it for you to diet for weight control?

Table 4.4.8
Themes for Ratings on Importance of Dieting for Weight Control

Major Theme +
Before

After

Major Theme -

balance "the type of foods fear
I eat", "cut down-don't "I'd stop eating"
"I'd eat more if I
eliminate"
wasn't worried"
"coach said lose
weight", I can't
handle being fat"
balance
"eat good foods"
"healthy mental attitude
towards eating"

Minor Theme +
not a priority
"exercise works"
"comes off witii
training''

Minor Theme "increase your
exercise"

fear
"of weight gain"

Before, athlete ratings for how important it was for them to diet for weight control ranged from "not
important" to "very important".

Major themes, centred around fears that drove a need to diet for weight control with comments such
as "I'd stop eating", "I would eat more if I was not worried", "mum only eats one cup ofriceand tells
me I eat too much", "I can't handle being fat", "if I go up a couple of kilos I worry", "girls at training
look thinner", "coach said lose weight", "you have to be slim". These comments seem to contradict the
low response ratings of the need to diet for weight control. Rather, these comments which made up
42% of the responses, suggest a very strong level of concern and importance.
The next major theme, that accounted for 32% of the responses, focused on a more balanced attitude,
for example, "I don't cut back, rather I watch what (types of foods) that I eat", "(not having) variety is
just not healthy", "cut down-don't eliminate (foods from your diet), "diet for balance".
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Minor themes were, that dieting for weight control was not a priority, and that weight could be
controlled through exercise and training, "exercise works", "comes off with training", "increase your
exercise", "monitor your exercise". Just as over inflexible dietary behaviour can cause health problems
so can overtraining, (see Nutritional Considerations 2.2.4 and Medical Considerations 2.2.3). That is
not to presume, that the athletes who identified exercise as their method for weight control were doing
this, but in combination with poor eating behaviours it can be symptomatic of an eating disorder and
dangerous (see 2.2.2 Psychological Considerations).

Some athletes required a clarification of what the question was actually asking, they were not sure if
diet meant "restrictive eating" or a need for a "healthy diet". Fortunately, the interviewer asked them to
interpret the way they thought it read and all saw it as referring "restrictive eating", in future studies
this should be more clearly stated.

After, the intervention, there was no statistically significant change, yet there was an increase in the
importance of diet for weight control.

Major themes, reflecting a need to have a balanced approached towards diet for weight control,
accounted for the majority of attribution changes (61%) after participation in the education intervention
program. This was a marked change and a very positive one. Athletes were now saying
that yes diet was important in terms of eating good foods, or establishing a healthy mental attitude
towards eating.

Minor themes, a small number of responses (13%) still reflected a need to diet for weight control out
of a fear of gaining weight. These two individuals were presenting as having an already estabhshed
eating disorder (and within the next six months sort medical help).
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The change towards an emphasis on a balanced eating behaviour, rather than a restrictive one out of
fear, was a marked change on the need importance to diet for weight control, even though statistically
the rating of importance showed no significant change. In looking for changes in attitudes, level of
importance may remain the same as was the case here, but individuals now offer a more balanced view
away from dysfunctional eating behaviours to healthy ones, like, maintain a "good diet", "not being too
preoccupied", or "find the weight that is right for you".

4.4.9 How important is it for you, or other female athletes to maintain a regular menstrual
cycle?

Table 4.4.9
Themes for Ratings on Importance of Maintaining a Regular Menstrual Cycle

Major Theme +
Before

After

health reasons
"to stay healthy",
"healthy cycle"

Major Theme -

Minor Theme +

Minor Theme -

not a priority
don't know
"I'm not sure", "it
doesn't worry me",
"only a few are"
avoid healdi
problems
"bone problems",
"long term
damage",
"osteoporosis"

learnt from others
"lessons at school",
"mum", "doctor"

avoid health risks

not a priority

Before, die program, the need for a regular menstrual cycle ranged from "don't know" to "very
important". With scores being polarised at one end of the importance scale or the other. Athletes
either "didn't know" or were unsure, or they thought it was "important" to "very important".

Major themes, focused on the uncertainty that athletes had about the importance of menstrual
functioning, with them either not knowing or seeing it as not a priority, (36%). Comments were made
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such as, "I'm not sure", "It doesn't worry me", "Only a few are", "I've stopped, but I'm not seeing
anyone".

The next most frequently presented theme was the understanding that regular menstrual functioning
was important, for health reasons (33.3%). For example, "it's good to be regular", "effects you when
you are older", "if not leads to osteoporosis", "its healthy".

Minor themes, that made up the remainder of the responses were presented in terms of girls who said
they had some knowledge of the importance of menstrual functioning from others, such as "mum",
"lessons at school", "doctor", "running camp", and "friends".

It was apparent that a marked number of athletes either did not realise the importance of healthy
menstrual functioning (see Medical Considerations 2.2.3) or did not rate it as important. Those who
did have an appreciation were aware of the health risks and a small number reflected having had an
opportunity to talk about it with others.

After, the intervention program, the importance of menstrual function increased in a positive direction
that was statistically significant, (see 4.3.3 Within Subject T-Tests for Scaled Interview Questions T l
and T3, Both Groups, interview question 9 (p = 0.01)). The change in the importance rating was
especiaUy encouraging for athletes who were not menstruating, because they were at a higher medical
risk (see 2.2.3 Medical Considerations).

Major themes, after the intervention, athletes identified menstrual functioning as important because of
health reasons (62%), giving examples such as a need to, "avoid bone problems", "long term
damage", "osteoporosis" and "to stay healthy".
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The next most common response for why regular menstrual functioning was important, (33%), focused
on an increased understanding because of the education program, athletes gave responses such as, "I
didn't know before", "it scared me", "now I'm more aware", "I know what it means not".

Minor themes, which account for one athlete's response, still said it was not a priority for her,
however, she did increase her rating.

Seventy six percent of the increased level of importance of regular menstrual functioning came from
the non menstruating group of six athletes. The vast majority of responses reflected a more
knowledgeable understanding of why menstrual functioning was important, the benefits and the
potential consequences in the absence of a "healthy" cycle. There were no athletes who recorded a
decrease in their rating of the importance of regular menstrual functioning after participation in the
program.

4.4.10 How important is athlete education on the physical changes that occur to the female
body during adolescence and the impact these changes have on your sporting involvement?

Table 4.4.10
Themes for Ratings on Importance of Education on Physical Changes During Adolescence

Major Theme +
Before

After

Major Theme -

avoid
misunderstandings
"learnt the hard
way", "negative
personal
experience"
awareness
avoid
misunderstandings
"helps to understand",
"so you don't freak
"adolescence is
confusing", "you what to out", don't over
train", don't stop
know why?"
eating"

Minor Theme +

Minor Theme avoid negative
reactions
"I'm getting fat",
"dropping out",
"starting to diet"
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Before, the intervention program, two third of the athletes rated the importance of education as either
"important" or "very important". The remaining one third ranged from "don't know" or a moderate
rating. No one gave a rating on education that said it was "not important". However, one has to
expect that athletes who volunteer to be part of an education program, would most likely do so because
they do attribute a certain level of value and importance to education.

Major themes, the level of importance that individuals attributed to education focused around, the
need to avoid misunderstandings, such as "...you don't realise", "... so you understand", '1 learnt
the hard way","... from personal experience".

Minor themes, identified were to avoid negative reactions, to developmental changes, such as "my
God, I'm getting fat", "dropping out", "starting to diet". Other themes reflected a lack of awareness,
for example, "people don't know enough", "don't get much (information) as an athlete".

After, the intervention program there was a general increase in the level of importance that athletes
attributed to the value of education across the group as a whole, strengthening the already high level
attributed to it. However, it was not statistically significant, as a ceiling effect had already occurred.

Major themes, now focused on avoiding negative reactions, "so you don'tfreakout", "if you think
you're fat you want to stop eating", "you over train".

The other major theme was a need for increased awareness, "it effects your performance (going
through adolescence), so you want to know why", "it helps to understand", "it's (adolescence) is
confusing to a lot of people", "I heard Ihings I wish I had known years ago", "I went through it all
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(difficult experiences in adolescence) and never heard any of this said before", "the effects on training
isn't discussed (outside this program)" (see 1.2.5 Adolescent Imphcations).
Minor theme, one athlete commented that she thought education was important, but she would not
mind learning from her mother as she went.

The main reasons for increased importance of education was the need to avoid the negative reactions
by some female adolescents to the changes their bodies make during the change from a girl to a young
woman. Changes that were seen as threatening their athletic performance and self image. Education
was seen as alerting athletes to potential problems, preparing them for boddy changes and helping them
deal with those changes in a healthy fashion.

One athlete, who had yet to go through puberty, commented that education was important, but added,
she would not mind learning from her mother as she went. If all parents had the necessary information
and were corrrfortable guiding their daughters through this process, this would be an ideal situation. In
fact, some parents had asked if they could attend the seminars to be better informed themselves, but
had to be declined as to better control the experimental nature of this study. It is certainly an area
worth addressing in the future (see 5.3 Areas for future research (ix)).

4.5 QUALITATIVE ANALYSIS OF NON SCALED INTERVIEW QUESTIONS

Athletes were asked three non-scaled interview questions before the intervention program and another
two after the intervention program. The questions asked before the intervention were designed to
determine the level of awareness that participants had about the nature of eating disorders and there
own perceptions on the most healthy way to obtain an ideal body weight.
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After the intervention program the non scaled questions were asked in order to get some feedback on
their perceived valuable of the information presented in the program and if they had made any attitude
changes as a consequence of then participation in the program.

4.5.1 Do you know what an eating disorder is?

Asked before the education intervention.
Eleven athletes responded yes to this question, three said "I think so", three indicated they were "not
sure" and one responded "no".

Table 4.5.1
ThemesforAthlete's Perceptions on What an Eating Disorder Is

Major Theme
•
•
•
•

bulimic behaviour
anorexic behaviour
"starving yourself'
"not eating enough"

Minor Theme
• psychological illness
• "a perception of being fat"

Major themes identified were bulimic behaviour, "it's bulimia", "bingeing" and/or anorexic
behaviour, "starving yourself, not eating enough", where one term, or the other, or both were actually
used.

Minor themes, identified an eating disorder as a psychological illness, "a psychological disease that
becomes physical", "a perception of being fat", "when stressed eat too much and spew", or abnormal
eating behaviours, "eating abnormally", "obsessively eating too much or too little".
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In general most athletes had some idea of the physical nature of what an eating disorder was, with a
few being aware of the psychological imphcations.

4.5.2 Why does an athlete develop an eating disorder?
Asked before the education intervention.

Table 4.5.2
Themes for Athlete's Perceptions as to Why an Athlete Develops an Eating Disorder

Major Theme
•
•
•
•
•
•
•
•
•

Minor Theme

to perform well
"have to be thin to go fast"
desire to be like others
"want to look like others"
"television/Olympics all so skinny"
internal pressure
"set high standards"
external pressures
"want to do well for oflier people"

Major themes, presented were a desire to perform well, for example ''think I have to be thin to go
fast", "top athletes are ah muscle and nothing else". A desire to be like others,tiiiswas very strong
amongst the athletes, "see other athletes and want to look like others", "compare themselves with
others", "television and the Olympics they're all so skinny, to be good you have to be like them".
Internal pressures were identified as, "a lot of pressure inside", "see how good it is to have success",
"set high standards". External pressures were stated as "want to do well for other people", "people
telling them they wdl never do well if their skin fold are too high".

While these were the themes being identified, the most common response was an over whelming need
to be like others, in fact it accounted for more than 50% of all responses. Being thin is athletic circles
is most often seen as necessary because of it's strong association with improved performance.
144

However, performance itself was far less frequently sighted, than was the need to be the "right shape"
because that's how distance runners look.

It appeared by the responses to this question that the reason an athlete might develop an eating disorder
then, was not necessarily out of a drive for improved performance, but out of a need to be accepted.
The ability to control weight was seen as ultimately more important than the performance, perhaps
because an inabihty to perform is seen as determined by uncontrollable factors like genetics, whde
weight is seen as controllable. The irony here, is that the human body can not be infinitely manipulated
as it is largely controUed by genetics. This places enormous pressure on female athletes whose
genetics don't meet the ideal body build requirements of distance running (see 1.2.3. Imphcations for
Thin BuUd Sports).

This response also supports findings by King (1991) that there is a major distingdshing feature
between an athlete with an eating disorder and one with a dysfunctional eating behaviour. An athlete
with a dysfunctional eating behaviour has a preoccupation with a lean body and weight that is
secondary to the goal of enhancing athletic performance. Whereas, an athlete with an eating disorder is
first concerned about their body image and secondly their athletic performance. It would appear that
the athletes response as to "why an athlete develops an eating disorder", paraUels Kings, comments. In
that, it is not the performance, but the need to be like others. Which imphes that meeting performance
objectives which is usuaUy given as the reason athletes strive towards thinness (see 4.4.2 How
important is it for you personaUy to achieve this body type?), is not seen as the motivating factor for
someone with an eating disorder, but rather a need "to be like others".

4.5.3 What is the most healthy way for a female athlete to obtain her ideal body shape?

Asked before the intervention education program.
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Table 4.5.3
Themes for Athlete's Perceptions as to What is the Most Healthy Way to Obtain Her Ideal Body
Shape

Major Theme
• balanced diet
• "junk food with healthy food"

Minor Theme
• balanced diet and exercise
• know when to and when not to eat

Major themes, were predorninantiy focused on a need for a balanced diet, (55% of responses).

Minor themes, made up the rest of the responses and they were, in order of priority, the need to
balance diet and exercise, the need to exercise, to know the right time to eat and don't know.

The most frequent response given for an athlete to "obtain her ideal body shape" was food focused.
The need to know how to balance "junk food" with "healthy food" and knowing when to eat. Fewer
responses were made in terms of the benefits of training and the need to balance diet and exercise. One
may have expected a stronger acknowledgment of the need to balance both nutrition and exercise.
It does, however, seem to support the suggestion that there is a greater preoccupation with body shape,
"to fit in", than its impact on performance. Consequently, athletes look to obtaining their desired body
shape through dieting, without a stronger consideration for the benefits of exercise and the need to
balance nutritional needs with training and performance requirements, as one athlete commented
"bigger and stronger athletes who perform well, no one seems to take notice of them".

4.5.4 What is the most valuable information that you learned by being involved in the
seminars?

Asked after the education intervention.
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Table 4.5.4
Themes for Athlete's Perceptions on What was the Most Valuable Information Learnedfromthe
Seminars

Major Theme
•
•
•
•

Minor Theme

nutrition
menstruation
strength
general awareness

Major themes, were presented on the importance of nutrition, strength, menstruation and general
awareness.

i. the importance of nutrition
This was the major theme identified by athletes. They felt they came away with an increased
understanding on what foods they should be eating to stay healthy. In particular, they identified the
need to eat a lot of variety and not skip breakfast, with comments like "Vicky didn't warn us off foods,
she encouraged us to eat a variety", "she thought of set you straight on all of those rumours". "I ate
the wrong stuff, ... now I know what stuff to eat".

ii. the importance of menstruation
Athletes indicated that they now had a better understanding on why it was important to establish a
regular menstrual cycle. In her presentation Dr Thew advised athletes that if they reached the age of
16 years and were not regularly menstruating that they should seek supervisionfroma medical doctor.
Athletes commented it is important to have a menstrual cycle so that you " don't lose bone mass", ' I
knew atinybit, but never realised it could be dangerous".
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iii. the importance of strength
Athletes identified learning about how important it was to be strong, not just lean, but strong as a
distance runner, to work with the body you have and to make the most of it, rather than fighting against
it. Athletes made the following comments, "I was brain washed about being skinny, but you have to be
lean and strong, accepting the shape you are and how everyone is different.", "about being strong
rather than frail, like Susan (Olympic athlete)".

ivthe importance of general awareness
Athletes identified a number of general issues that they felt the education program clarified for them,
such as " I hadn't thought before why I was getting injured,... and sick, it became the missing link it
made things clear", or clarifying what "an eating disorder was", or "what was required to be a serious
athlete", or giving them a greater understanding across a broad number of topics that were important to
their athletic participation, "to really listentowhat they were saying and nottojust say Yeah Okay."

While the mostfrequentresponses centred around nutrition, the other themes presented in equal
number of responses and all rated highly. It was evident that different athletes valued different aspects
of the education program, depending on their present needs and experiences. As such, for some,
learningtoeat and be healthy was important, for others, the realisation that it was necessary to
maintain a regular menstrual cycle after puberty for a healthy body. Athletes also responded with a
greater emphasis being placed on strength, rather than just being thin. Strength being something all
athletes can improve withfrainingand that can help performance without the risk of an inflexible view
on the need to be thin for the sake of being thin. Other participants found education on the needs of
teenage female distance runners made their own experiences more understandable. Experiences where
they suffered periods struggling mentally or physically with their changing bodies and dealing with the
effect these changes had on their athletic performance and self confidence.

148

4.5.5 Have you changed any attitudes?

This question was asked after the intervention education program, in terms of the impact of the
program on attitudes and behaviours?

Fifteen athletes said "yes", this accounts for 83% of the participants, two "not really" (then preceded to
give examples of attitudes they had changed)and one commented that she "hadn't noticed".

Table 4.5.5
Themes for Have You Changed Any Attitudes?

Major Theme
•
•
•
•

Minor Theme

nutrition
menstruation
general awareness
recognition for help

Major themes, athletes identified attitudes they changed after participation in the education program
centred around the importance of menstrual functioning, importance of nutrition, the importance of
awareness and a recognition for help.

i. the importance of nutrition
Just as nutrition was identified as valuable information derived from the education program, it was also
cited as the most frequent area in which athletes said they had changed their attitudes. However, often
athletes gave a change in actual behaviour, not just a change in attitude. Some of the changes
mentioned were, "I'm taking more fruit instead ofjunk food to school", "I've changed to shape milk
(skim milk)", "I eat more healthy food", "I now eat about half an hour after training".
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ii. the importance of menstruation
Just as menstrual functioning was identified as value information coming from the education program,
it was also sighted in terms of athletes making attitude changes. Some of those attitude changes were
stated as "I know not to over train because of not having a menstrual cycle", "I know should have a
regular menstrual cycle, if it is not there I need to eat more and/or cut down on my training."

iii. the importance of general awareness
This was identified as a major theme, in terms of its value in resulting in changed attitudes. Some of
the athletes reflected a change in attitude by, "not thinking I am fat all of thetime,I seem to be a bit
more down to earth which is nice". Psychologically wlrile changes in attitudes are harder to measure
they expressed a greater since of well being that will hopefully lead to a change in behaviour.

iv. recognition of a need for help
While strength was the fourth main theme identified by athletes in terms of the value they got from the
education program, it was not listed in response to have you changed any attitudes. However, a new
theme emerged in terms of a recognition for help. As such, it was considered one of the most
significant outcomes of the program. Athletes acknowledged that they realised they were developing
problems and actively sort outside help to deal with them. Such comments that alluded to this were,...
"the seminars educated me more and made me think (about getting help), after Dr Thew's talk I went
to see her". Or, "... after I went to see a doctor, if I want to keep running well, I can't keep going
down the same road, the seminars educated me more and made me think about getting outside help".

Within 18 months of the program having taken place some 30% of participants had sort some form of
medical help, that was attributed to knowledge that they had gained in the education program. This
assistance took several form, additional nutritional information, menstrual fimctioning concerns, or
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eating disorder concerns. These are the athletes we know about because they chose to go to the
medical professionals who presented in the seminars, there may have been others, who returned to their
local doctors, but that follow-up information was not collected.

4.6 Triangulation, Elaboration of Statistically Significant Data

In analysing further the quantitative and quahtative data further some significant findings post the
intervention program were noted.
i. One the EDI 1 Drive for Thinness sub scale menstruating athletes after participation in the
education program, showed a statistically significant reduction in the "drive for thinness" on the
EDI sub scale. This finding, when coupled with age and body mass index (BMI) (menstruating
mean age 16.8 years and body mass index 19.37, non menstruating mean age 15.7 years and body
mass index 16.71) shows, as expected, that menstruating athletes were older and heavy than their
non menstruating peers. A strong drive for thinness in this age group could interfere with healthy
menstrual functioning post puberty. An absence of a menstrual cycle was not seen a desirable after
the age of 16 years and as the average age of the non menstruating groups was below this, it may
account for why only the menstruating group decreased their drive for thinness post participation in
the education program. This is an important finding because, it would suggest that the education
program has been successful in educating athletes on how their body changes and to work with it,
not against it in terms of staying healthy for sport, rather than becoming obsessed, or coriforming to
pressure to fit a restricted body image.

ii. This finding was further substantiated by comments made by the athletes in their interview
responses to the question "How important is it for you or other female middle/distance runners to
have a certain body type in order to perform well? Before the intervention the emphasis was
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strongly weighted towards the need to have a small body type ''thin", "lean", whde after the
intervention a more balanced response was given "strong and toned", "neither too big nor too thin".

iii. Further elaboration on this theme were expressed in athletes comments on the foUowing question
"How important is it for you personaUy to achieve this body type?" Before the intervention die
major themes discussed were was based on the need to be thin to perform weU and impact of peer
pressure. After, the intervention performance stdl presented as a major motivation, but peer
pressure took a new direction with the athletes responding with a more balanced view, making
comments such as "to be the best I can", "don't have to be like others", "can be heavier in winter".

iv. In triangulating information from changes recorded on the EDL BMI, menstrual fimctioning, scaled
interview questions and the interviews themself, it would appear on the theme of striving to be thin,
that at least for some athletes concerned about their body size, education resulted in a change of
attitude. This was probably best summed up by the athletes themselves, who when asked if they
had changed any attitudes commented, "not tliinking that I am fat all of the time, I seem to be a bit
more down to earth, which is nice".

v. A further strengthening of fbdings via triangulation of data, was the increase across the group as a
whole in the importance of menstrual functioning. Further analysis on question 9 "How important
is it for you, or other female athletes to maintain a regular menstrual cycle?" showed that most of
the change that occurred on the level of important occurred in the non menstruating group (76.2%)
with an average age of 15.7 years and medicaUy the most at risk group (especially, those over the
age of 16 years), the girls were starting to think more about the importance of establishing a
menstrual cycle, which up until now they had been less concerned about).
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vi. Further elaboration on the theme of the increased importance of menstrual function was seen in the
non scaled responses to interview question made at the end of the education program where athletes
were asked "What is the most valuable information that you have learned by being involved in the
education seminars" with one of the four major themes identified pertaining to the importance of
menstrual functioning, "... it is imporant to have a menstrual cycle so that you don't lose bone
mass" and "I knew atinybit, but never realised it could be dangerous (not to have a regular cycle).
Or, the answers to the non scaled interview question, "Have you changed any attitudes?" with
responses such as " I know not to over train because of not having a menstrual cycle," and "I know
I should have a regular menstrual cycle, if it is not there I need to eat more and/or cut down on my
training."

vii. It is also quite possible, that the athletes who showed a reduction in their drive for thinness on the
EDI may been motivated to do so, as not to lose their menstrual cycle, now having a greater
appreciation for it's significance. For example, these quotes from a menstruating athlete, "...
before this course I was getting really preoccupied with weight and everything. I was getting worse
than ever about it, I was weighing myself and dunking I was really fat, Then one of these hand outs
we got, it had a list of things on it for athletes who might have an eating problem and I was going
down it saying yes, that one, that one and that one! They weren't really serious ... something woke
me up a bit, I was thinking for a few days after thefirsttalk and I looked in the mirror and thought,
I don't really have much of a problem and it really woke me up. I haven't been worried about it
much ever since.. .you can get yourself into trouble if your period cuts out, long term things can
happen to people who are on the edge of thinness."

viii. Triangulation of data looking at the statistically significant decrease in response to the EDI sub
scale, drive for thinness and the interview question on the importance of menstrual functioning, can
be taken one step further when one looks at the responses by athletes to the importance of nutrition.
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At the conclusion of the seminar four themes were identified as the most valuable in terms of the
intervention and what it offered athletes. Of these themes nutrition information was rated the most
useful. Because nutrition was valued as important both before and after the intervention program,
it showed no statistical significant change in the level of importance after the intervention.
However, with the athletes placing more importance on menstruation and a more balanced body
type rather than a striving for thinness, nutrition was seen as an integral part of those changes in
attitude, to avoid potential health problems, for example one athlete's response after the program,
"... well some people try to starve themselves too look thinner, like some runners do. I don't think
they should go on diets unless they know what they are cutting out. So they are not taking out what
they really need."
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CHAPTER FIVE: DISCUSSION AND CONCLUSIONS

5.1 DISCUSSION ON PREDICTED OUTCOMES
A number of outcomes, prior to the implementation of the treatment program, were predicted, in light
of the results of the study these predictions are further discussed.

1. It was predicted that there would be no significant changes in attitudes on any of the eight EDI sub
scales between T l and T2 because no intervention had taken place. Any changes that do occur will
only occur between T l and T3 after the intervention. As predicted, no changes occurred between T l
and T2, because the education program had not taken place. However, even after participation in the
education program at T3, no significant changes in attitudes on any of the eight EDI sub scales
occurred. This could mean that the education intervention was not sufficient to change attitudes, or
that the EDI was not a sensitive enough psychometric test to use with this athletic sample. The
imphcations for future research may require looking at designing a sports specific psychometric test for
measuring dysfunctional eating behaviours and/or eating disorders in female athlete populations.

2. It was predicted that attitude changes would occur on several sub-scales of the EDI at T3 after the
intervention had taken place, for menstruating and non menstruating participants. While the EDI did
notfindsignificant attitudinal changes across the group as a whole at T3, it didfindthat changes
occurred within specific sub-groups.

2a. Contrary to what was predicted, those subjects who were not menstruating (either never started or
started and now stopped), did not show a decrease in EDIl "drive for thinness" after education, which
presents both the serious risk to health and long term athletic performance, (absence of menstrual
functioning, loss of strength and the metabolising of muscletissue),(Stephenson, 1991).

155

2b. However, as was predicted, those athletes who are menstruating and have a higher body mass
index did show a decrease in the EDI "drive for thinness" sub scale after education reinforced the need
to maintain a healthy menstrual cycle and the need to be more accepting of one's body shape and size.
Encouraging athletes to make the most of what they have, rather, than breaking the body down to fit a
limited sporting profile that they may not be genetically suited to.

After their participation in the education program and along with their reduced "drive for thinness", a
higher degree of body satisfaction was recorded in the menstruating athletes (who as a group were
significandy higher in body mass index (BMI) than their non-menstruating peers). This increase in self
acceptance with respect to body image was also evident by responses on the interview questions such
as,".. .not thinking that I'm fat all of the time", "I seem to be a bit more down to earth,"), collaborated
research findings to show a positive aftitudinal shift in larger menstruating female athletes.

The imphcations of this attitudinal shift in body size is important in that, (a) it supports the multi
dimensional structure of the program, where body shape and size were discussed by numerous
presenters under all subject headings including the psychological, medical, nutritional, and
anthropometrical imphcations together with the ehte athlete experience. Information provided in the
program discussed body shape and size, the pros and the cons. And, (b) as the group, who accounted
for the decrease in the striving for thinness, were both physiologically bigger, older and menstruating,
one may speculate that they may feel peer or performance pressure to reduce their body size. Power to
weight ratio has a direct impact on athletic performance, hence athletes can feel pressured to streamline
their bodies, for example as one athlete said ".. .there is a lot of pressure especially by coaches to be the
same as their best athletes".

If athletes lose the balance, thinness can compromise healthy menstrual functioning. If these post
menarche females continued to pursue a strong "drive for thinness", they may shp into dysfunctional
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dieting, and/or over train placing them at risk of either injury and/or loss of normal menstrual
functioning, with short and long term medical consequences (Drinkwater, Bruemmer & Chestnut,
1990; Myburgh, et,al.l990). For example, "Jf you can't get it (desired body shape) through ways that
are sensible, then get it any way you can." Or, "I know it is not the right way, I diet and everything, and
I know what I do is wrong and everything but I really want to get there."

Imphcations for future research may be the design of a questionnaire to determine how many athletes
commenced menstruating only to later lose their menstrual cycle when endeavouring to control their
perceived ideal weight.

3. Contrary to what was predicted those athletes who were not menstruating, did not show an increase
in EDM "body dissatisfaction" as a result of realising that they are at risk medically, recognising the
need to change their body in order to allow menses to occur. Rather, there was a general increase in
body satisfaction across the group as a whole, as revealed in response to the scaled interview questions
and athlete interviews.

Before participation in the program athlete responses on interview questions such as, "How important
is it for you to personally achieve this body type?" identified a need to achieve a restricted body type
based on performance reasons, (Heregenroeder & Klish, 1994; Davis & Cowels, 1989) and out of
"pressure" attributed to "media", "coaches", "peers" and "self'. However, after participation in the
program the major theme presented was one of a more balanced view away from a restricted body type
to "... don't have to be like others","... can be heavier in winter","... right shape for me", "happy",
"healthy". In retrospect, rather than seeing an increased dissatisfaction for being too thin, or and
increased satisfaction, athletes reflected a more general acceptance for the way they are built.
However, the non menstruating group did show an increased concern for the importance of menstrual
functioning.
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A question that is raisedfromthis finding, or absence of finding, is, "is the issue of body satisfaction
for non menstruating athletes less of a concern than menstrual functioning, or is the issue of menstrual
functioning less of a concern than body satisfaction, or are the two inter-related?" A future study could
look at this question both before and after education has taken place. It would appearfromthis study
that the need for a healthy menstrual cycle was more of a motivating factor for non menstruating
female athletes, than perhaps some of the other benefits offered by a large body type.

4. It was also predicted that subjects who are not menstruating, would show a decrease in EDI 7
"maturity fears", as they realised the changes involved in making a healthy transition into adulthood,
(assuming normal menses - increase in percentage body fat) are normal and that the body when it
arrives at adulthood they will be stronger. However, whde no significant changes occurred on the EDI
7, athletes in their interview responses, did acknowledge that the education program helped them better
understand what was a confusingtimefor them.

The EDI may not have been a sensitive enough instrument to show the real impact of education in
terms of allaying "maturity fears", whereas the interview questions and responses picked up a very real
appreciationfromathletes in the relief they showed at being better educated, for example, "it effects
your performance (going through adolescence), so you wanttoknow why", "it helpstounderstand", "I
heard things I wish I had heard years ago".

One problem with using the EDI 7 sub scale on "maturity fears", is that the questions are not linked
into the special problems that adolescence presentstothe female athlete.

The application of the interview questions would appear to be more valid in terms of assessing the real
impact of the education program.
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5. As was predicted that there were no significant changes in attitudes on any of the ten interview
questions on the ten point Likert scale between T l and T2 because no intervention had taken place.
However, a near to significant change did occur with respect to an increased importance in flexibdity.
This may have been due to an increased awareness and conversations between athletes on a host of
subject areas around distance running training over this timeframe.This theory is supported in part by
the fact that the group was quite divided before the intervention, with half of the participants rating
flexibdity as important and half not. Talk between the athletes may have lead to those who knew the
value offlexibdity,educating their peers.

Sigriificant changes did occur between T l and T3 after the intervention, which built on those near to
significant findings between T l and T2. This attitudinal shift was important in that, (a) It reinforced
the importance of a multi-dimensional education program to get the message across on the need for
balance. Particularly for those athletes who may have neglected this area of theirframing,and (b) The
importance offlexibditywas elaborated on by the ehte athlete in her experiences, in terms of athletes
staying injuryfree,by looking after their body'sflexibdityand strength, so that they can absorb their
framing, rather than focusing on thinness as the sole means of obtaining an improved athletic
performance (Wajsweher, 1996).

The changes noted here raise the questions on just how powerful peer communication can be. As no
intervention took place between T l and T3, yet there was a noted increase in the importance of
flexibility, perhaps through peer interaction, then the value of educating individuals is far more wide
spread that those who attend the education program. An interesting future study may be measuring the
impact of information transfer between peers. This could be done by educating a limited number of
individuals in sporting teams and doing a pre- post-education evaluation on ad squad members on the
major topics covered in the education program, to determine if the information is being transferred and
how accurately.

159

6. It was predicted that attitude changes may be noted on several of the interview questions at T3 after
the intervention had taken place, this was found to be the case with an increased level of importance in
flexibdity, as already discussed and menstrual functioning.

The importance of menstrual functioning showed a statistically significant increase across the group as
a whole, after participation in the education program. Significantly, some three quarters of the shift in
the increased importance of menstruation was attributed to the non menstruating participants. This
finding reinforces (a) the strong contribution that medical information made in the education program.
Particularly, for those athletes who were near to, or, over the age of 16 who were stdl not menstruating.
Thisfindingwas particularly important, in that unlike their older menstruating peers, this younger non
menstruating group did not show a decrease in their drive for thinness post participation in the
education program, which can have a negative impact on menstrual functioning.

Sixteen years of age was denoted by the medical doctor, as the recommended age by when the athlete
should seek follow-up guidance if then cycle has not commenced, is infrequent or has stopped. Due to
the long term possible medical consequences of the absence of menstruation, this was an important
finding from the study, (b) It was also valuable to note in the 18 months foUowing the education
program, some 30% of participants (those known to have consulted one of the program specialists),
sought some form of medical support pertaining to issues that arose from their participation in the
program. A number of these pertained to menstrual functioning.

The increased importance of menstrual function was also cited as one of the four major themes given
as the "most valuable information'' to come from the seminars. Athletes said that they had a better
understanding on why it was important to establish a regular menstrual cycle, with comments such as
"... I knew a tiny bit, but I never realised it could be dangerous."

160

The importance of the information on menstrual functioning came up again in response to the non
scaled interview question at the competition of the seminars, in response to the question, "Have you
changed any attitudes?" The information on menstruation was cited as being of value in terms athletes
making attitude changes such as '1 know not to over train because of not having a menstrual cycle", "I
know I should have a regular menstrual cycle, if it is not there I need to eat more and/or cut down on
my training."

The value of information on menstruation was also discussed in responsetothe question "Have you
changed any attitudes?" in recognition of a need for help, a fourth themetocome from this question.
As already mentioned some 30% of the participants sought some form of medical help within an 18
monthtimeperiod of participating in the education program and a number of these athletes sort help
with issues to do with or included menstrual functioning. For example, ".. .the seminars educated me
more and made me think (about getting help), after Dr Thew's talk I wenttosee her."

Future research in this area may like to explore die notion of determining ideal body weight and shape
for athletes, not by skin fold measurements and body weight, but by the presence or absence of
menstrual functioning, as it appears to be such a critical health issue.

7. An increase in the importance in the level of nutrition,toachieve a lean but healthy body type that is
conducivetooptimal athletic performance (Rennie & Holloszy, 1997), was also predicted, but were
not found to be statistically significant. This was most likely duetothe already high level of
importance that athletes attributedtonutrition on the scaled interview question. However, before
participation in the education program athletes said that, "nutrition was important", in order to perform
well, for example, "... have more energy to train", whde afterwards they identified not only
performance benefits, but equally as often, health benefits, such as, "... to avoid injury", "... so you
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don't fade away", "... to avoid osteoporosis". Once again reinforcing the value of having a multi
disciplinary approach to education.
While no statistically significant increase in the level of importance, occurred on the nutrition question,
the benefits of nutrition were cited as the most valuable information learned by being involved in the
seminars. Athletes said that they felt they came away with an increased understanding on what foods
they should eat to stay healthy.

In the question directed at changed attitudes, nutrition was once again cited as the most frequent
response for valuable information derivedfromthe program, with athletes often citing behaviour
changes as well as attitude changes, for example, "I'm taking more fruit instead ofjunk food to
school", "I've changed to shape milk", "I now eat about half an hour after framing."

Imphcations for future research are to consider the limitations of rating scales. Here nutrition was
thought both important before and after the intervention, but die rating scale on it's own did not
effectively measure the impact of nutritional education. Change in content, must be considered along
with the rating, even though atfirstglance it may appear unnecessary to ask a participant to explain the
reasons why they gave a rating after the program when it is the same as the one they circled before the
intervention. The rating may be the same, the reasons may be different.

8. An increase in the importance in the level of strength, to achieve a lean but healthy and strong body
type that is conducive to optimal athletic performance (Garner & Rosen, 1991; Roberts, 1991), was
predicted, but not found to be statisticaUy significant. Although strength did not show a statistically
significant increase after participation in the education program at the 0.06, it was near to significant,
taking this in combination with athlete responses on the scaled interview questions, it appears to have
resulted in a positive marked level of importance for a number of individuals. This is evidenced in
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athlete responses across a number of the interview questions, such as, "How important is it for you or
other female middle/distance runners to have a certain body type in order to perform well?"

Before participation in the program the major reasons given for the level of importance was the need to
have a "thin", "lean" or "hght" body type in order to perform well. Or, a need to avoid a "flabby",
"heavy", "huge" body type in order to avoid the potential negative consequences to performance.
However, after participation in the education program, the major themes moved away from a need to
have a smaU body type, "thin" or to avoid a big body type, "heavy", to one that emphasise balance,
such as "strong and toned".

Here we see, that whde athletes thought it was both important before and after the intervention to have
a certain body type in order to perform. The attributes given for what defined that body type changed.
Moving away from small, hght thin being desirable to one now that included references to strength.
This is a marked changed towards a more balanced and healthy body type.

Likewise the question "How important is it for you or other female middle/distance runners to be
physically strong?" revealed that most athletes both before and after participation in the education had
a good understanding of strength needs in their sport. They identified the level of importance based on
performance needs and psychological benefits. Hence, the near to significant shift in the importance of
strength to athletes, was perhaps not seen in response to this question, as it focused more specifically
on performance requirements, but in it's imphcations to obtaining a more balanced body image as was
discussed above.

Another indicator of changed attitudes towards strength, came from non scaled interview questions
after the intervention. Athletes were asked, "What is the most valuable information that you learnt in
the seminars?" with strength identified as a major theme. Athletes identified learning about budding a
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strong body was important in order to be lean and strong, rather thanfightingagainst their natural
body type in order to be thin and hght. The foUowing comment expresses this "I was brain washed
about being skinny, but you have to be lean and strong, accepting the shape you are and how everyone
is different."

The near the to significant increase in the level of importance on strength, should not be lost. When
looking at sport, changes across groups don't convey significant changes in individual attitudes, hence
then argument of multiple case studies design in research. In ehte sport where events are won and lost
by the smaUest of margins, smaU changes can be very important. A further application of this study
may be to look at each case study, individual by individual, however, time and economical constraints,
will have to leave this to future research.

9. An increase in the importance of education, as a result of participation in the education program,
was predicted to have significandy increased (Sungot-Borgen, 1993; King, 1991). However, education
was seen as a valuable tool both before and after participation in the program. Hence a ceiling effect
had occurred and no statistically significant increase was recorded across the group as a whole in
response to the question "How important is athlete education on the physical changes that occur to the
female body during adolescence and the impact these changes have on your sporting involvement." hi
fact, a statisticaUy significant change occurred in the control group between time one and time two
before the intervention even took place. This may have been due to the anticipation of what the
education program may offer. However, across the group as a whole at the completion of the program
there was a near to significant increase in the importance of education. It is likely, that athletes already
valued education, hence their willingness to be involved in the study accounted for the high scores both
before and after the intervention.
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The value of the education program was reinforced in athletes responses to the non scaled interview
questions asked at the completion of the program. "What is the most valuable information that you
learned by being involved in the seminars? Athletes identified four major themes being the importance
of nutrition, menstruation, strength and general awareness.

The fact that four major themes arose from this questions reinforces yet again the need for a multi
disciplinary approach to education. There are a number of factors that contribute to a healthy
approach to body image and sporting participation. Different issues wdl effect different individuals, in
providing athletes with an other view of information across a number of related topics, they wdl self
select the information that is most relevant to them and if need be follow-up on that information, as
occurred with one third of the participants who sought outside help.

The fact that a "recognition for help" was a major theme comingfromthe education program indicated
the need to continue to provide educational opportunities for adolescent female athletes, particularly
those in high risk sports, where there is an increased pressure for individuals to obtain restricted body
image profiles. As such, it was interesting that the participants in this program, before the intervention,
identified not only the desire to perform well, but the need to be like others, as the major reason they
believe athlete develop eating disorders. For example "see other athletes and want to look like others",
"on television and the Olympics they're all so skinny, to be good you have to be like them." "people
telling them they wdl never do well if their skin folds are too high."

In fact, to be like others was represented as often as performance reasons for developing dysfunctional
body image behaviours. This very muchfitsKing's (1991), comments that the difference between an
athlete with a dysfunctional eating behaviour and one with an eating disorder is that in the latter, a lean
body and hght weight predominates over the need for an athletic performance. Hence, the athlete wdl
continue to pursue thinness even when it can be shown to be negatively impacting performance out of
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other needs, such as a "need to be like others". Poor body image issues then, can not simply be
addressed by looking at the potential negative impact on athletic performance. Rather, a holistic
approach that addresses many of the potential consequences outside of performance, that educates the
individual, their peers, parents, coaches and media is essential so there is a more healthy balance
towards body shape, rather than an on going reward for meeting social or sport ideals irrespective of
the costs.

To have peers and support people, reward and encourage strong healthy balanced bodies in our
adolescent females, rather than encouraging, envying and striving for thinness, would go along way in
facihtatihg attitude changes in adolescent female athletes way from dysfunctional eating behaviours
and restrictive body image.

10. Other findings that were not predicted before the commencement of the study were the value of the
combined approaches, being, psychological, medical, nutritional, athropometric and ehte athlete
experience. There is some evidence for the appropriateness of these components by the very high levels
of rehabihty found across alltimeintervals showing that responses to scaled interview questions covaried acrosstimeintervals and the means were significant betweentimeintervals. This suggests the
scope and the relative importance of the selected topics were successful in meeting group needs, as the
scaled interview questions were designed to cover the program components. However, it was beyond
the scope of this exploratory research to manipulate the different components of the program and
experiment with relative components. Future studies may like to consider:
i. changing critical ingredients in the program;
11. changing the % of each critical ingredient presented in the program
iii. use a repeated measures design
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In considering the findings of this study, I hypothesise that education is effective in facilitating attitude
changes in adolescent female athletes away from dysfunctional eating behaviours and restrictive body
image. I propose that a multi dimensional program encompasses a more balanced approach to sporting
participation for adolescent female runners and that this program's content was successful in meeting
that balance. In addition, a multi-disciplinary program allows for the educational benefits to reach
more of the targeted participants, in terms of addressing their needs by discussing issues that are
specific to the individual at her present stage of development.

As a fodow-up from the results of this study, the ACT Academy of Sport offered both educational
sessions to its coaches and community based seminars to athletes, parents and coaches in the general
Canberra community. It is a beginning, but there is still much to be done.

5.2 CONCLUSIONS
i. Education may be an effective in facihtating changes in adolescent female athletes away from
dysfunctional eating behaviours and a restrictive body image.

ii. A multi-dimensional approach encompassing information on separate, but related issues on body
image, developmental changes and sporting performances provides an effective and successful
educational tool, meeting more specifically the needs of individual participants.

iii. A multi-disciplinary program encompassing psychological, medical, nutritional, anthropometric and
ehte athlete experiences, is an effective educational tool.

iv. A statistically significant reduction in the drive for thinness (on the EDI) was noted after
participation in the education program in menstruating athletes (athletes with a higher BMI).
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V.

A statistically significant increase occurred in the importance of menstrual functioning across the
group as a whole after participation in the education program, with most of the increase being
attributed to the non menstruating teenage athletes.

vi. An atutudinal shift occurred in the reasons given for the need to achieve a certain body type in order
to perform well from a need to be "thin", "hght" and "lean", to a more balanced approach to be
"lean and strong", "toned and strong". Athletes moved from a pressure "to be like others", to a
more accepting view,".. .don't have to be like others", "... therightshape for me."

vii. Athletes showed a statistically significant increase in the importance offlexibilityfor injury
prevention after participation in the seminars.

viii. A marked increased occurred in the value of strength in order to have a more balanced body type,
after participation in the seminars.

ix. Athletes said the most valuable information to come from participation in the multi-disciplinary
program was information on nutrition, menstruation, strength and general awareness.

x. Areas in which athletes identified that they had made either attitude or behaviour changes after their
participation in the education program in the areas of nutrition, menstruation, general awareness
and the recognition for help.

xi. Participation in the program not only resulted in a change in attitude amongst some individuals but
a change in behaviour.
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xii. The scale interview questions were found to be highly rehable, suggesting the scope and relative
importance of the selected topic were successful in meeting the needs of the selected athletic group.

5.3 AREAS FOR FUTURE RESEARCH
i. Separatingthe age groups into 13 years to 15 years and then 16 years to 19 years. The athletes
themselves felt that they would have been more open to group discussion if they were with girls of
their own age. The reason for the age of demarcation being 16 years is because the medical doctor
gave 16 years as the age by which a female athlete should have a regular menstrual cycle or seek
medical supervision. A comparative study could be used, where the results from this study were
compared with the results of a segregated group, using a repeated measures design.

ii. Use specialised speakers with an understanding of the topics as it relates to the targeted sport. As
one athlete commented, "When Gayelene spoke I thought she was really good, and when everyone,
all the speakers, I thought they were all really good... they all specialised in those areas so you
didn't feel like it was just someone talking to you,... so you really took notice." A comparative
study could be conducted to ascertain the impact of speaker expertise in the dehvery of educational
information, specialised versus non specialised.

iii. Continue to ask athletes for responses on all questions both before and after the intervention and
have them elaborate on these. As was the case in this study, even when an athlete gave the same
level of importance rating, elaboration proved to be extremely important. Why, they thought
something was important before the program, was attimes,different to the reasons why, they
thought it was important after participation in the program.

iv. Maintain a mdti-cksciplinary approach to the subject content. Healthy approaches to body image
and self esteem, require balance and what is developmentally important to one individual wdl differ
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to the next. Explore different combinations of subject matter to be presented and different
presentation styles.

v. hi a rephcation of the study, add or refine themes, such as clarifying terms such as diet, because
some athletes were not sure what was actually been asked. They were unclear if diet meant
"restrictive eating" or a need for a "healthy diet". Fortunately, the interviewer asked them to
interpret the way they thought it read and all saw it as referring "restrictive eating", in future studies
this should be more clearly stated.

vi. Look at questions such as, are there critical times for preventing the development of eating disorders
and presenting educational information? This would require a comparative study between age
groups overtimefor retained attimdinal and/or behaviour changes, based on their age and/or
menstrual functioning at the time education took place.

vii. Is an education program for parents and/or coaches helpful in reaching more individuals,
reinforcing and sustaining change? The inclusion of parents and/or coaches in the education
process, where comparative studies could be made in terms of monitoring outcomes over time
between groups of athletes were parents and/or coaches were included versus a study group where
they were excluded.

viii. Would education for parents and/or coaches prove to be a valuable as a preventative tool?
Further studies where just coaches and/or parents were educated and not the athletes could be
conducted to ascertain the effectiveness of the transfer of information. How best to present this
information could lead to a vast number of comparative studies, along with variations in course
content.
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ix. Target other thin build sports for the development of simdar education programs.

x. Include more peer experiences. Athletes who may have struggled with problems and are prepared
to come and talk about them. The response to the information presented by the ehte athlete
experience and the athlete references to presenter credibility suggest that this may be a worthwhile
addition to the program.

xi. Design a more interactive program, that is in part education based and presented by experts, but in
part peer driven and focused on actively problem solving with the suggestions for peer support
comingfromthe athletes themselves. Comparative studies could be made here between
presentation and dehvery of information.

xii. The participants identified that the pressure to "be like others" as well as "performance reasons" as
the most likely reasons an athlete would develop an eating disorder. As such, any future education
program must address the peer, coach and other pressures outside the desire for an improved
athletic performance to be truly effective. Motivations may be at least as equally culturally
determined as they are sport determined. As was the findings on the unsealed interview question as
to why an athlete develops an eating disorder (Table 4.5.2). Athletes cited equally performance
reasons with the "need to be like others".

xiii. As peer pressure and social acceptance are important, future research could look at the
development of a mentor program for teenage girls, where senior athletes are educated on how to
identify girls atrisk,offering support and/or personal experience to help individuals in through their
transition to female adulthood . Both the design and effectiveness of such a program could be
included in a future education program.
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xiv. Future studies may also look to include more psychological items in the assessment, given that
eating disorders are largely psychological in nature.
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Appendix
Demographic iriformation coUected on the subjects
1) date of birth
(age of study requhement 13-19 years)
m) weight
n) height
o) body mass index
p) age of first menstruation
q) presence of an athletic coach
r) gender of coach
s) frequency of menstruation
t) menstrual comfort
u) people athletes can talk to

Appendix
Scaled Interview Questions

(1) "How important is it for you or other female middle/distance runners to have a certain
body type in order to perform wed?"
(2) "How important is it for you personady, to achieve this body type?"
(3) "How important is it for you or other female middle/distance runners to be flexible?"
(4) "How important is it for you or other female middle/distance runners to be physicady
strong?"
(5) How important is it for you or other female middle/distance numers to be aerobicady fit,
to have endurance?
(6) How important is it for you or other athletes to be involved in activities outside sport?
(7) How important is it for you or other athletes to have a good understanding of nutrition to
train and race wed?
(8) "How important is it for youtodiet for weight control?"
(9) "How important is it for you, or other female athletes to maintain a regular menstrual
cycle?"
(10) "How important is athlete education on the physical changes that occur to the female
body during adolescence and the impact these changes have on your sporting involvement?

Non Scaled Interview Questions
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