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Background 

Eating disorders (EDs) are a complex set of psychiatric diagnoses comprising (but not limited to) 
anorexia nervosa (AN), bulimia nervosa (BN), other specified feeding or eating disorder 
(OSFED) (previously recognised as eating disorder not otherwise specified; EDNOS), and binge 
eating disorder (BED). ED diagnoses are associated with a high economic burden, poorer quality 
of life, and increased likelihood of mortality from both medical complications and suicide (Bulik, 
Reba, Siega-Riz & Reichborn-Kjennerud, 2005; Crow, 2014). AN, in particular, has been 
recognised as having the highest mortality rate of all psychiatric diagnoses (Reel, 2013). 
Treatment of these chronic and severe disorders typically incorporates psychotherapy, 
pharmacological treatment, and nutrition counselling (Geller, Goodrich, Chan, Cockell, & 
Srikameswaran, 2012; Grilo & Mitchell, 2011).  

Eating disorders in athlete populations 

Athletes are particularly at risk of developing an ED, with reported incidence of both disordered 
eating behaviours and diagnosed EDs rising over the past decade (Conviser, Tierney & Nickols, 
2018). The prevalence of EDs in athletes is significantly higher than in the general population, 
with studies reporting that female athletes experience EDs at rates between 6 – 45% and male 
athletes up to 19% (Glazer, 2008; Martinsen & Sundgot-Borgen, 2013; Sundgot-Borgen & 
Torstveit, 2004).  However, due to the common underreporting of ED symptoms in athlete 
populations, the true prevalence is likely to be substantially higher (Sundgot-Borgen & Torstveit, 
2004). Additionally, athletes identifying as non-binary or gender queer have not yet been 
represented in the literature, representing a vital consideration for future research.  

Recognition of the heightened incidence of EDs in athlete populations has resulted in 
new terms being published to describe this phenomenon, such as weight cycling, the female 
athlete triad, relative energy deficiency in sport (RED-S), and anorexia athletica (Sudi et al., 
2004; Sundgot-Borgen & Garthe, 2011). Despite sport participation typically being associated 
with positive self-perception, competitive sporting environments can also infer additional risk 
factors for the development and maintenance of ED symptomatology (Smolak, Muren, & Ruble, 
2000; Thompson & Sherman, 2011). It is therefore imperative that athletes, as well as their 
sporting team personnel (including staff and teammates), specialist sporting ED clinicians, sport-
specific organisations, as well as national and international sporting governing bodies address the 
unique sport-related needs and goals of the athletes during their ED treatment. These 
considerations are vital to successfully navigate complex systems and maximise the likelihood of 
recovery (Arthur-Cameselle & Quatromoni, 2014). 

Dysfunctional exercise (DE) is a term often appearing in ED literature in non-athlete 
populations. DE is an overarching term used to encompass other terms for unhealthy exercise 
engagement, including compulsive exercise, exercise dependence, exercise addiction or excessive 
exercise (Carter, Blackmore, Sutandar-Pinnock, & Woodside, 2004). Continued engagement in 
DE has been associated with an increased rate of relapse, longer illness chronicity, and poorer 
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general ED prognosis (Carter et al., 2004; Strober, Freeman, & Morrell, 1997). While athletes 
may also engage in DE, the relationship between athletes with EDs and exercise may be more 
complicated than in non-athlete populations. Athletes with EDs can engage in exercise for 
reasons similar to non-athletes with EDs (i.e. weight and shape concerns, positive mood 
reinforcement, negative affect avoidance; Thompson & Sherman, 2011). Yet, some also continue 
their existing training regimen to meet competition demands in the presence of an ED. 
Irrespective of the purpose or motivation athletes to engage in exercise, engaging in unmodified 
physical activity levels with an ED puts individuals (including athletes) at heightened risk for 
increased ED psychopathology and relapse, in addition to a host of medical complications 
concerns and negative performance outcomes (Dalle Grave et al., 2008; Thomas et al., 2016).  

In 2018, the Safe Exercise at Every Stage team developed an initial set of evidence-based 
guidelines to support clinicians in the assessment and treatment of exercise in adult populations 
with an eating disorder (http://www.safeexerciseateverystage.com). However, there is an urgent 
need for appropriate recognition and response by those working with athlete populations, as well 
by the athletes themselves, of the complex relationship between EDs and competitive sports. This 
recognition is vital to ensure ED symptomatology is adequately addressed, while simultaneously 
supporting sporting success, and minimising both short and long-term adverse outcomes. 

The rationale for athlete-specific guidelines 

Treatment for athletes with EDs may be distinctly different from non-athletes in several 
ways. For example, many non-athletes with an ED may be motivated to attend treatment to 
alleviate distress, improve relationships or functioning. However, many athletes with EDs are 
predominantly concerned with returning to competitive sport (Arthur-Cameselle & Quatromoni, 
2014). Additionally, many athletes report initiating restrictive eating, excessive exercise, and/or 
other unhealthy weight control practices primarily for performance benefits, as opposed to the 
primary drive for thinness that is more common in non-athlete populations (Prelack, Dwyer, 
Ziegler, & Kehayias, 2012). Such differences contribute to athletes reporting feeling “out of 
place,” in standard treatment, potentially resulting in decreased motivation for treatment (Plateau 
et al., 2017). Subsequently, significant space exists for more detailed instruction and greater 
information on how to best adapt treatment for ED to athlete populations (De Souza et al., 2014). 

ED treatment for both athletes and non-athletes continues to be plagued by a lack of 
detailed instruction on how to best assess and manage safe exercise engagement. This is further 
complicated for the treatment of athletes, who, in addition to standard interventions, may also 
require additional and specialised support to transition safely back to training and competition 
(Mountjoy et al., 2014). As such, many health professionals have therefore adopted the practice 
of recommending abstinence from exercise during ED treatment (Davies, 2015; Hechler, 
Beumont, Marks, & Touyz, 2005; Thien, Thomas, Markin, & Biringham, 2000; Zunker, Mitchell, 
& Wonderlich, 2011). While this recommendation may seem reasonable considering the range of 
medical complications present in ED populations (Davies, 2015; Hechler et al., 2005; Thien et al., 
2000; Zunker et al., 2011), prescribing complete exercise abstinence has also been associated 
with an increased risk of relapse (Carter et al., 2004), poorer treatment outcomes (Bratland-Sanda 
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& Vrabel, 2018), more severe psychopathologies, and worsened illness chronicity (Davis et al., 
1994; Dalle Grave et al., 2008).  

Over recent decades, both research and clinical health professionals working in the eating 
disorder field have questioned the practice of recommending that individuals with EDs abstain 
from all exercise (Beumont, Arthur, Russell, & Touyz, 1994; Ng, Ng, & Wong, 2013; Quesnel et 
al., 2017). These concerns have continued to gain momentum given that research has supported 
that nutritionally adequate, supervised, and clinically prescribed exercise can be beneficial to both 
the physical and mental health of individuals with an ED (Chantler, Szabo, & Green, 2006; 
Duesund & Skarderud, 2003; Fernandez-del-Valle et al., 2010; Fernandez-del-Valle et al., 2014; 
Hausenblas, Cook, & Chittester, 2008; Ng et al., 2013; Mathisen et al., 2020; Moola et al., 2013; 
Vancampfort et al., 2014). Specifically, for athlete populations, considered, individualized, and 
evidence-based opportunities to continue training or participate in competition allows athletes to 
maintain their sporting identity, a key source of self-esteem and social support, during ED 
treatment and recovery (Lally, 2007). Even prior to returning to competition, promoting the 
athlete identity and incorporation of exercise into ED treatment has been associated with 
increased motivation for treatment, and improved performance markers (Thompson & Sherman, 
2011). Consequently, the Safe Exercise at Every Stage - Athlete (SEES-A) guideline has been 
developed to better facilitate the management of safe exercise in ED treatment, as well as return 
to training and competition for athletes with an ED. The SEES-A guideline builds upon the core 
concepts of the original Safe Exercise at Every Stage (SEES) guideline, with additional 
adaptations for the unique needs of athlete populations. The SEES-A guideline will remain a 
stepped and concise, simple and graded process to support clinicians in determining the level of 
exercise and education appropriate for each athlete, based upon their current level of physical and 
psychological well-being. The guideline was created based upon results from systematic reviews 
of the literature, focus groups with professionals in the field, and feedback from relevant and 
expert stakeholders worldwide (including clinicians, researchers and individuals with lived 
experience). It is our hope to disseminate the guideline as an international standard (for further 
details see http://www.safeexerciseateverystage.com). 
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Statement of Intent 

The Safe Exercise at Every Stage-Athlete (SEES-A) guideline aims to provide evidence-based 
information to support clinicians in the management of safe exercise and return to sport (training 
and competition) during ED treatment for athletes. This guideline serves as a general tool for use 
under a specialist practitioner’s expert judgement, not as a standard for medical care. Standards of 
medical care are based on the clinical data of the individual as well as the scientific knowledge 
available at the time (Yager et al., 2005). The inclusion of the SEES-A guideline as a component 
within an evidence-based treatment approach does not ensure improved treatment outcomes, nor 
should it be interpreted as including all methods of integrating exercise into the treatment of ED. 
Exercise may not be healthful or safe for all individuals with EDs. As such, the SEES-A guideline 
is intended to be administered by a trained medical or exercise professional (see glossary, pp.75), 
preferably with expertise in working with athletes, in conjunction with a interdisciplinary team 
(see glossary, pp.75). The SEES-A guideline was adapted from the original SEES guideline, 
which was undertaken in line with both the Appraisal of Guidelines for Research and Evaluation 
guidelines (AGREE II; AGREE Next Steps Consortium, 2009) and recommendations from the 
National Health and Medical Research Council Guidelines (National Health and Medical 
Research Council (NHMRC) 2011). In addition to the contribution by our lead investigators, our 
final original SEES and SEES-A guidelines have been developed based on a consensus by our 
steering committee (comprising an international panel of experts in the combined ED and athlete 
field; see pp.3). The information contained within this document reflects the knowledge and 
evidence at the time of its publication. Efforts will continue to evolve and amend the SEES-A 
guideline as new information and stakeholder feedback emerges. 
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Executive Summary 

Disordered eating behaviours and diagnosable EDs are more common in athletes than in non-
athlete populations (Glazer, 2008; Sundgot-Borgen & Torstveit, 2004). Athletes engaging in 
unmodified exercise with a concurrent ED or disordered eating behaviours, are at risk of injury, 
fatigue, and dehydration as well as worsened mental and physical health outcomes (Conviser et 
al., 2018; Mathisen & Sundgot-Borgen, 2013; Mountjoy et al., 2018). Although returning to sport 
is often a key motivator for athletes to initiate ED treatment (Arthur-Cameselle et al., 2018), a 
hasty return to training may increase the likelihood of relapse (De Souza et al., 2014). This return 
to sport process is a milestone that requires a step-up/step-down approach and recommendations 
for exercise engagement tailored to the individual athlete’s current physical and psychological 
well-being (Cook & Leininger, 2017). The SEES-A guideline provides a framework for 
thoroughly assessing each individual’s current physical and psychological health status. These 
results are then used to augment clinical decision-making to select safe levels of exercise and 
sports participation. We anticipate that incorporating the SEES-A guideline into evidence-based 
treatment for athletes with ED will promote an ethical standard level of care and improve 
consistency in the management of dysfunctional exercise. 

Key Principles 

The primary authors identified five key principles as underpinning their intentions in developing 
the original SEES guideline. These principles have been tailored to apply to athlete populations, 
have guided the development of this guideline, and should be employed when applying its 
recommendations. The key principles include: non-abstinence, safety, holistic, body awareness 
and connection, and collaboration. 

1. Non-abstinence 

This principle was central to our motivation to develop the original, and then athlete-specific, 
SEES guidelines. The clinical practice of recommending exercise abstinence for individuals with 
ED is common and understandable considering the high rates of complex medical complications 
(Davies, 2015; Hechler et al., 2005; Thien et al., 2000; Zunker et al., 2011). The safety of this 
recommendation is further supported by an absence of standard practice in managing 
dysfunctional exercise in ED treatment. However, we equate recommending exercise abstinence 
with simply encouraging an individual with AN to ‘just eat,’ without further intervention to guide 
the process of renourishing or supporting their return to a healthy relationship with food. 

Exercise abstinence has been associated with an increased risk of relapse (Carter et al., 
2004), poorer treatment outcomes (Bratland-Sanda & Vrabel, 2018), more severe 
psychopathologies, and worsened illness chronicity (Davis et al., 1994; Dalle Grave et al., 2008). 
Furthermore, promoting complete exercise abstinence before providing new and healthy ways to 
cope may remove a vital and significant coping mechanism for an individual and may also 
contribute to negative affect withdrawal symptoms (Geller, Cockell, & Goldner, 2000; Morris, 
Steinberg, Sykes, & Salmon, 1990; Noetel et al., 2016). Conversely, healthy exercise engagement 
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and education during treatment has been associated with improved quality of life, body 
composition, central health markers of the illnesses (e.g., drive for thinness, weight and shape 
concerns and eating restraint), and improved comorbid physical and psychological 
symptomatology (e.g., anxiety, depression, muscle degradation, body esteem issues, sleep 
disturbances, perceived stress and osteoporosis) in those with AN, BN and EDNOS (Hausenblas 
et al., 2008; Ng et al., 2013; Moola et al., 2013; Vancampfort et al., 2014). For athletes 
specifically, Stranberg and colleagues’ (2020) report that 15 athletes completing a skills group 
that incorporated exercise and meal prescription, described increased tolerance of rest, improved 
understanding of health consequences of DE, as well as recognition of the importance of recovery 
for athletic performance and success. As such, this guideline was developed in order to facilitate 
clinicians in promoting non-abstinence during ED treatment. 

2. Safe and Healthful 

EDs (AN in particular) are associated with high morbidity and mortality rates (Bulik et al., 2005; 
Crow, 2014; Reel, 2013). Furthermore, individuals with an ED who engage in dysfunctional 
exercise are more likely to have a chronic ED, severe psychopathologies, and a higher risk of 
relapse (Dalle Grave et al., 2008). In athletes, the relationship between exercise and EDs becomes 
increasingly complex due to the central role it plays in their lives. However, studies conducted in 
athlete populations have also demonstrated that dysfunctional exercise is associated with more 
chronic ED symptomatology (Plateau et al., 2014). Thus, it is crucial that exercise prescription 
and return to sport in ED treatment promotes the safety of athletes. Safe exercise prescription is 
currently limited, due, in part, to gaps in the translation of research to health professionals 
(Quesnel et al., 2017). This limited knowledge has likely contributed to uncertainty and confusion 
for professionals on best practices for the safety of clients engaging in any exercise during ED. 
The SEES and SEES-A guidelines have subsequently been developed to provide a summary of 
current evidence, with the aim of addressing concerns related to safety and improving upon 
clinical knowledge of exercise engagement and eventual return to sport during ED treatment. 
Furthermore, these guidelines have been developed to promote physical and psychological safety 
as paramount for any exercise intervention during ED treatment. We hope that by providing a 
safety-focused guideline, SEES and SEES-A may help alleviate concerns of health professionals 
regarding the prescription and management of exercise during ED treatment. 

3. Holistic 

The human relationship with exercise is multifaceted, comprising physical, emotional, social, 
cognitive, and sociocultural components (Calogero & Pedrotty, 2007). Athlete engagement in 
exercise, sport, and competition, consequently, influence and are influenced by each of these 
individual components (Calogero & Pedrotty, 2003). Clinical management of exercise in ED 
treatment commonly considers physical risks of returning to exercise, however, can an athlete’s 
psychological relationship with exercise. While promoting a safe and healthful exercise has been 
paramount in developing the SEES and SEES-A guidelines, we also further define this 
relationship with exercise to incorporate these socio-emotional aspects of exercise and sport 
engagement. Addressing these dimensions through a holistic lens is integral to supporting 
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individuals to develop a healthy relationship with exercise and their sport. Our prioritisation of a 
holistic approach underpins the combination of medical, cognitive, emotional, and behavioural 
benchmarks in the SEES and SEES-A guidelines. This decision-making process aims to guide 
clinicians in supporting their clients to begin and continue safe exercise engagement, contributing 
to this multifaceted construct of well-being. 

4. Body awareness and connection 

A healthy body must include a healthful connection with one’s body and awareness of physical 
cues (Calogero and Pedrotty, 2007). This concept may be foreign to some athletes and sporting 
team personnel, as many components of dysfunctional exercise (i.e. rigid inflexibility, punitive 
attitudes, and guilt), are praised and promoted in competitive sporting environments (Meyer, 
Taranis, Goodwin, & Haycraft, 2011; Thompson & Sherman, 2012). Further, some athletes – 
particularly those in aesthetic sports – may view themselves through an objective lens (i.e. how 
their body is viewed, rather than how it feels), thus diminishing interoceptive awareness. 
Although athletes are often accustomed and required to push their body through pain and mental 
barriers to achieve peak performance, this approach may intensify ED psychopathology and risk 
exacerbating medical complications of the ED (Conviser et al., 2018). Clinicians can educate 
athletes about risks associated with a hasty return to exercise, as well as benefits of a graded 
return to sport emphasising physical, mental health, and performance outcomes (Conviser et al., 
2018). Building a healthful connection with one’s body also includes learning to observe 
physiological and psychological cues prior to, during, and after exercise engagement and use 
these internal signals to choose and adjust their own health-enhancing movement (Calogero and 
Pedrotty, 2007). This process aims to support individuals to foster trust in their bodies’ 
preferences and needs related to exercise contributing to the likelihood of positive, rather than 
destructive, health outcomes over time (Calogero & Pedrotty, 2003). 

5. Collaborative 

Developing a strong therapeutic alliance in treatment is a well-established predictor of positive 
treatment outcomes (Graves et al., 2017). Collaborative client-practitioner relationships have 
been identified as more likely to prevent dropout, reduce client ambivalence toward change, and 
increase treatment acceptability by both clients and clinicians (Geller et al., 2003). This can be 
particularly important in the case of athletes where The SEES-A guideline has, consequently, 
been designed to promote collaboration between the athlete, their loved ones, sporting personnel, 
and a team of experienced eating disorder professionals to help guide safe exercise engagement at 
all stages of ED treatment and recovery. This approach differs from directive approaches in that it 
emphasises listening to the individual’s needs and preferences, addressing motivation and 
ambivalence, and fostering autonomy. It should be noted that collaborative approaches are not 
wholly client-directed. Rather, collaborative approaches view clients as an active member in 
clinical decision-making and, consequently, these decisions are still made within the context of 
clinicians prioritising the client’s engagement in safe and healthful exercise. This approach aims 
to facilitate open and honest conversations with athletes about their training, sporting 
environment, and goals, as well as identifying their needs and concerns about return to sport. 
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Overview of the SEES-A guideline 

Objective 

Return to sport is often the key priority for athletes with an eating disorder (ED), however, the 
recovery process must carefully consider the psychological, physical, and performance risks of 
engaging in physical activity during ED treatment. As athletes with ED symptomatology often 
exhibit an array of medical health complications, it can be challenging for clinicians, coaches, and 
other team personnel in this field to determine safe prescriptions for exercise engagement. The 
SEES-A guideline was developed to address the management of exercise (see glossary pp.72) and 
training (see glossary pp.75) in adult athlete ED populations. Recommendations in this guideline 
are intended to provide guidance for clinicians to better facilitate clinical decision-making related 
to exercise prescription and return to sport for individuals with ED symptomatology. The use of 
the SEES-A guideline is intended to reduce the likelihood of over- and under-prescribing exercise 
relative to the athlete’s individual physical and psychological health status. Consequently, this 
will support athletes with ED symptomatology to engage in safe levels of exercise, training and 
education throughout their treatment and return to sport, contributing to improved psychological 
and physical outcomes. 

Target users and population 

We developed the SEES-A guideline for use by trained exercise and medical professionals 
working with athletes with ED symptomatology. This guideline has been developed for use 
across all levels of care including inpatient and medical settings as well as outpatient settings. The 
SEES-A guideline is intended to augment the clinical and medical knowledge of clinicians 
working with these populations. The application of the guideline to prescribe exercise should only 
occur within an individual clinician’s scope of practice. 

We specifically intended that the SEES-A guideline apply to athletes at all stages of their ED and 
to not determine health status based upon a specific diagnosis (for example, bulimia nervosa or 
anorexia nervosa). Consequently, this guideline was developed for use with athletes over the age 
of 18 exhibiting ED symptomatology (e.g. dietary restriction, purging, and compensatory 
behaviours). The SEES-A guideline may require adaptation by a trained medical team or 
accredited exercise professional (pp.74-75) for special populations such as: children/adolescents, 
and individuals with diabetes, osteopenia/osteoporosis, or other existing metabolic, neurological, 
cardiovascular/respiratory, psychological or musculoskeletal complications. This guideline may 
be incorporated by clinicians working with these populations for individuals exhibiting either 
under- or over-exercising behaviours to support a healthy relationship with exercise. We actively 
recommend against determining medical risk solely based upon weight or BMI and have, 
consequently, developed the guideline to apply to individuals with ED symptomatology 
regardless of weight or BMI. 
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Scope 
● The SEES-A guideline is a tool for supporting clinical decision-making regarding 

exercise interventions for health professionals working with athletes with eating disorder 
symptomatology. 

● The SEES-A guideline is intended for use in all levels of care for individuals 
experiencing an ED or ED symptomatology. 

● The SEES-A guideline applies to individuals at every stage of their eating disorder, 
regardless of their weight, size, or individual diagnosis. 

● The SEES-A guideline was developed for use in adult populations and is not suitable for 
use with children or adolescents. 

● The SEES-A guideline is not intended to replace clinical or medical judgment and 
recommendations should be made with consideration of the clients’ individual needs. 

● The SEES-A guideline may need to be adapted or not be appropriate for individuals with 
comorbid conditions. 

Methodology 
The SEES-A guideline has been developed using a thorough review of the best available 
research in conjunction with input by experts in the field of eating disorders and related 
conditions. Overall recommendations and content have been adapted from the original SEES 
guideline, with research and feedback from experts in the treatment of athletes with EDs. The 
AGREE-II instrument (AGREE Next Steps Consortium, 2009) was used to support the 
development of the guideline in conjunction with the NHMRC (2011) instrument to ensure that 
SEES-A meets high standards. 
The authors completed the following procedure to support the development of the initial SEES 
guideline: 

● Review of existing guidelines. 
● Two focus groups with both steering and consultation committees. 
● Meta-analytic review of exercise interventions in ED populations. 
● Consultation with steering committee experts. 
● Review of final guideline by consultation committee (including clinicians and researchers 

from multiple relevant disciplines, as well as individuals with lived experience of an ED). 
● Approval of SEES final document by steering committee. 

With the following adaptations for SEES-A: 

● Focus groups with steering committee members. 
● Review of relevant literature. 
● Consultation with steering committee experts. 
● Review of final guideline by steering committee. 
● Approval of SEES-A final document by steering committee. 
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Method of consultation process 

Building upon the consultation process outlined in the original SEES document, we 
completed further consultation for SEES-A with our steering committee (pp.3). Committee 
members were able to provide their feedback during an online focus group or via written 
submission of information. Following completion of the SEES-A guideline, the steering 
committee were again invited to provide feedback related to the guideline. 

Results of initial consultation process 

Feedback from steering committee members was as follows: 

Differentiating athletes from non-athletes. The steering committee identified that athletes with 
EDs are clinically different from those with EDs who are “athletic,” or who engage in 
dysfunctional exercise. Committee members highlighted several factors that may help identify an 
athlete, including: regular competing (prior to ED onset), engagement in purposeful training (with 
the purpose being to maximise sporting performance), having athletic-focused goals, working 
with a coach and/or sports personnel, and possess motivation to return to sport and competition. 
Although individuals may self-identify as an athlete, it was noted that “athlete status” should be 
an ongoing, collaborative conversation between the athlete and the treatment team, although this 
is ultimately to be determined by the treatment team. 

The role of coaches in ED recovery. Coaches play a key role in determining team culture and 
environment surrounding the athlete with an ED. They are also vital in removal and return to play 
decisions pertaining to the athlete, as well as managing the athlete’s periodised training schedule. 
Our steering committee recommended ED treatment teams should engage with coaches early (if 
permission to converse and disclose information is received from the athlete) and work to build 
rapport with them as a valued and important contributor to the athlete’s recovery. Further 
recommendations included providing coaches with resources to better assist their understanding 
of the seriousness of their athlete’s ED, help screen and monitor disordered eating behaviours in 
their athletes, be presented with ways to constructively communicate the effects of EDs with team 
members, and support their athletes’ safe return to play. Finally, it was recognised that not all 
sport team personnel may be constructive to the athlete’s ED recovery. 

Weight class sports. One risk factor unique to athlete populations is the need to meet specific 
weight requirements for sports participation (e.g. combat sports, lightweight rowing, and horse 
racing). In particular, athletes striving to alter their weight and body composition to meet sport-
specific standards may be at risk of engaging in disordered eating and/or exercise behaviours 
associated with negative health outcomes and impeded performance. The committee supported 
the notion that (where possible) sport selection should consider an athlete’s natural phenotype 
including their build, body shape, weight, and size (when engaging in healthful eating, exercise 
and training behaviours), rather than solely on their sporting preference. Attempts to alter an 
athlete’s natural phenotype may contribute to disordered eating and exercise behaviours to make 
and maintain the “ideal” weight, shape or size required by the sport. Unfortunately, this 
recommendation may preclude some individuals from competing in their originally chosen sport. 
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However, our steering committee recommended that engaging athletes in this conversation early, 
sensitively, and with a sense of optimism about the opportunity to excel in a well-suited sport, 
may help improve outcomes.  

Weigh in protocols. The steering committee agreed that weigh ins for sport can be particularly 
stressful for athletes with EDs. They discussed that a team physician or athletic trainer may be 
best suited to conduct weighing procedures, if required, and for this information and process to 
remain confidential.  

Team messaging about EDs. Team culture was identified as playing a helpful or potentially 
harmful role in ED recovery for athletes. The steering committee proposed that team members 
and personnel, including the athlete, should be critically aware of the complexity, seriousness, 
and risks of an ED in athlete populations. Using scientifically accurate, legitimising, and 
empathetic language throughout team messaging related to ED, RED-S, and LEA was 
recommended, for example describing the ED as a ‘metabolic injury’. Additionally, the 
committee proposed that team messaging should promote healthful and evidence-based nutrition 
information, highlight the pivotal role of adequate, varied, and regular nutrition in optimising 
health and sporting performance, as well as promote healthy athlete weights and body 
composition (and not a fear of fatness). Positive role models may support an athlete with an ED, 
however, unhealthy modelling can also contribute to the normalising of ED behaviours. In 
particular, the committee highlighted the importance of addressing the unintentionally destructive 
normalisation of amenorrhea, pubertal delays, and stress fractures, recognising that these may 
represent signs of low energy availability (LEA) or malnutrition or other problems related to an 
athlete’s health. 

Differentiating return to exercise, return to training, and return to competition. Our steering 
committee also identified that an athlete’s return to sport may comprise several stages, from the 
medical clearance of returning to exercise and then training, to the later stages of returning to 
regular competition. It was highlighted that medical stability and safety to participate in exercise 
should not differ between athletes and non-athletes; that is, the individual’s safety must be strictly 
prioritised regardless of potential or perceived costs of ceasing the sport at the time (e.g. financial 
costs, loss of scholarship, or missed competitions). An athlete who is medically and/or 
psychologically compromised must abstain from engaging in unmodified training, only engaging 
in appropriately modified exercise only until progression markers are achieved (as outlined in the 
original SEES document). Only once these criteria are met can return to sport be considered, with 
the steering committee stating that athletes must demonstrate additional and unique markers to 
progress to returning to training for their sport and for competition. These markers may utilize 
information from the RED-S and REDS- CAT return to play guidelines (Mountjoy et al., 2014; 
2015) as well as psychological markers highlighted below, and other individual factors specified 
in a treatment contract (see pp.23) with athletes during treatment. 

Psychological readiness to return to sport. The steering committee agreed that absence of 
contraindications and achievement of specific health markers required to return to tailored 
exercise will look similar for both athletes and non-athletes with an ED due to similar human 
homeostatic requirements. However, they recognized that psychological readiness to return to 
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training, sport, and competition was unique to this group when compared with non-athletes. It 
was noted that an athlete’s brain and body may often recover at different speeds or even in a 
nonlinear manner. This can complicate the return to training and competition progression, for 
example, potentially providing medically stable athletes with false sense of security or readiness 
for their return to sport. Important markers of psychological readiness to return to sport were 
identified as: ability to tolerate rest, demonstrated use of non-exercise strategies to regulate 
emotions, psychological and nutritional treatment plan compliance (Currie & Crosland, 2009), 
and decreased perseveration on return to sport. Finally it was noted that it may not be physically 
or psychologically healthy for all athletes to return to their sport, or return in the same capacity.  

Literature search strategy and data extraction 

The following literature review was conducted for the development of the original SEES 
guideline. The authors (AD, MC) conducted comprehensive systematic searches of the literature 
during the period of January-March, 2018. We searched for articles published prior to these dates 
on the following electronic databases: Medline, PubMed and PsychArticles. Search terms 
included: “eating disorder* OR anorexi* OR bulimi*” AND “exercise OR physical therapy OR 
physical activity” AND “cardiorespiratory OR mental OR metabolic OR neurological OR 
musculoskeletal OR mortality OR adverse events OR injury.” A supplementary examination of 
reference sections for additional papers was also conducted. Inclusion criteria were as follows. 
Studies must meet the following: 

1. Be original research reports only; 
2. Be from a peer-reviewed journal; 
3. Include either a participant/group of participants identified as experiencing an eating 

disorder; 
4. Have physical activity or exercise as a main antecedent or exposure variable; 
5. Report on a health outcome variable or risk factor is clearly described and fits into one of 

our health outcome categories (as described in search terms); and 
6. Be written in English. 

The two authors initially screened all titles, duplications, and publication types to remove articles 
that could immediately be excluded. A further review of abstracts and full text manuscripts was 
then conducted independently to determine eligibility for inclusion. Any differing opinions 
between the raters were discussed to reach a consensus decision. MC, subsequently, extracted 
data related to: study design, setting, client diagnosis, sample characteristics, exercise 
intervention details, reported outcomes, and contraindications. Further details regarding the 
search strategy and data analysis will be published in an upcoming meta- analysis. 

Results of search process 

This review process resulted in a total of 191 studies that were included in resultant systematic 
reviews and meta-analyses (separated by children/adolescent and adults). Core findings were 
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presented at the 2018 Australian and New Zealand Academy for Eating Disorders conference and 
will be published in upcoming meta-analyses. 

Monitoring and Audit Process 

We intend that the SEES-A guideline be reviewed for updated information in 2025; although, this 
review may occur earlier should key information relevant become available. The primary 
investigators will review updates to the literature at this time and, where applicable, update 
aspects of the guideline based upon the latest scientific evidence. Any modifications to the SEES-
A guideline will be conducted under the review of our steering committee. Users of the guideline 
are encouraged to forward recommendations for adaptations and relevant literature to the SEES-A 
guideline through our website (https://www.safeexerciseateverystage.com/). 

Limitations 

It is important to highlight the following limitations to the SEES-A guideline: 

● This guideline was developed based upon clinical and research understanding of exercise 
intervention and ED treatment at the time it was written. Throughout this development 
process, we identified highly divergent opinions on safe exercise interventions from our 
consultation committee clinicians working in this field. To rectify these contrasting 
opinions within our guideline, we relied on both the current research evidence as well as 
the expert opinions of our steering committee. 

● We recognise that there is currently a limited evidence base to support the safe use of 
exercise in ED populations, particularly athletes with EDs. Consequently, the SEES-A 
guideline will require updating as research into this area evolves. 

● This guideline was not developed as a manual for exercise intervention. It is a review of 
current literature and practices of exercise engagement in adult ED populations. 
Consequently, it is intended that the SEES-A guideline will support clinicians in their 
management of athlete activity and return to sport, as an adjunct to their implementation 
of an evidence-based treatment approach. 

● This guideline does not purport to train clinicians in the physiology and psychology of 
exercise in individuals with ED symptomatology. Instead, it provides recommendations 
for clinicians already trained in these areas to support clinical decision-making. We also 
recognise that there are situations where access to specialised ED clinicians is not 
possible, often due to geographic or economic resources. Consequently, we aim that the 
SEES-A guideline will support trained medical and exercise professionals (pp.63) in 
these situations to augment their current clinical judgement and knowledge. 

● The SEES-A guideline was developed to address the specific needs of athletes and should 
not be implemented in diverse cultural or other special populations. We recommend that 
clinicians applying the SEES-A guideline should tailor interventions to each individual’s 
needs. 
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Application of Guidelines 

The SEES-A guideline is a summary of current evidence and clinical practices for the 
management of athletes and return to sport in ED treatment. It is a tool to augment clinical 
judgment and aims to provide a standard of practice for exercise prescription and return to sport 
for athletes. In creating this clinical tool, we will review evidence-based strategies to support the 
implementation of the SEES-A guideline and recognise potential barriers in the application. 

Facilitating the implementation of SEES-A 

The following are encouraged strategies for supporting the implementation of the SEES-A 
guideline when working with athletes with an ED. Please see the original SEES guideline for 
further recommended strategies for working with adults with ED which included: use of in-vivo 
tasks, incorporating social supports, using a motivational and collaborative approach, promoting 
intuitive movement, increasing awareness of the ED function, and psychological strategies for 
managing dysfunctional exercise. 

Determining athlete status. An athlete should be defined as someone who is striving for 
excellence by training to enhance performance. This includes any person who trains purposefully, 
with a structured frequency, and devotes themselves to a sport/s for the purpose of competition or 
sustained recreational purposes (for example serious mountain climbing). We note that athletes 
do not have to be currently competing or ever planning to compete at an elite level to be classified 
as an athlete. To account for athletes in different stages of the year (e.g. on/off seasons), we 
highlight that purposeful training with or without competition is key to the definition, such that it 
contributes to the development of an identity tied to that sport. During ED treatment, athletes will 
typically prioritise returning to sport and must be doing so in order to compete and train regularly. 
Self-identification as an “athlete,” may be the first factor in deciding if a client should be 
considered an athlete in ED treatment. Other factors influencing this decision are: the context of 
an athlete’s sport, for example, are they on a team sport or individual sport; what level of sport do 
they play; and the role of sport in their future finances and careers. Higher-level athletes, and 
those who require more tailored athletic ED treatment, must have a coach, and team personnel 
that bring structure to the sport as well as facilitate sporting goals.  Other considerations such as 
professionalism or being considered part of a professional or semi-professional leagues, amount 
of time spent training, participation in elite talent development programs, or reaching peak goals 
in a sport such as becoming a black belt may be considered in this decision-making process 
(Swann, Moran, & Piggott, 2015). As a cautionary note, we would like to outline that EDs can 
become chronic and prolonged, in which case athlete “status” can be revoked if return to sport is 
not feasible due to the ED, associated physical or psychological complications, or relapse of ED 
symptomatology.  

Interdisciplinary approach. The importance of an interdisciplinary team in ED treatment is 
commonly cited as a key component for recovery (Wonderlich et al., 2012). Clinical guidelines 
for eating disorders recommend that this team should minimally include professionals 
administering medical, nutritional, and psychological interventions (Hay et al., 2014). Further, 
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physical therapists as part of the rehabilitative team can help assist with an often overlooked 
heightened falls risk (during ambulation, and standing from lying or sitting), and later, to 
complement nutritional rehabilitation during the medical stabilisation process (Laging, Brinton, 
Sabel, L. Gaudiani & Mehler, 2017). For athletes this team commonly expands to include 
members from the coaching team (e.g. athletic trainer, strength and conditioning coach, physical 
therapist, team physician, and coach Conviser et al., 2018), with the treatment team having 
ideally being experienced in working with athlete populations. Typically one member from the 
coaching team will be designated as a representative, usually an athletic trainer, team physician, 
or physical therapist (Bonci et al., 2008; Joy, Kaussman & Nattiv, 2016; Thomspon & Sherman, 
2011). The representative role involves weigh-ins (if required for sport participation), maintaining 
the privacy of the athlete's treatment information (including weight), and collaborating with other 
treatment team members to progress or regress the athlete’s level of sport participation (Bonci et 
al., 2008). As such, they will often work directly with medical and mental health providers from 
the treatment team to address health and performance considerations (Conviser et al., 2018). 
Conviser and colleagues (2018) outline an example of roles for members in the treatment and 
coaching team below.  

 

Figure 1 Interdisciplinary, collaborative & credentialed professional treatment providers adapted 
from Conviser, Tierney, and Nickols (2018) 
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The key role of coaches. Coaches play a key role in an athlete’s development and environment, 
representing a valuable asset in supporting ED recovery. Pragmatically, coaches spend a large 
portion of time with the athlete, inform removal and return to play decisions, and adjust the 
training schedule (Thompson & Sherman, 2011). Research shows that the behaviour, attitude, and 
management style of coaches can impact the development and maintenance of EDs (Nowicka, 
Eli, Ng, Apitzsch, & Sundgot-Borgen, 2013), with support from coaches significantly influencing 
an athlete’s success in ED recovery (Sherman et al., 2005). Environments that emphasise 
surveillance and sacrifice are more likely to reinforce disordered eating practices (Papathomas, 
2018). While many coaches report feeling worried and anxious about their athletes diagnosed 
with an ED (McArdle, Meade, & Moore, 2016), many also report a lack of confidence and 
knowledge in how to address and manage an ED (Nowicka et al., 2013; Plateau et al., 2014; 
Sherman, Thompson, Dehass &, Wilfert, 2005). Yet, most coaches are willing to work with the 
treatment team, understanding the seriousness and consequences of EDs for their coaches' health 
and performance (Sherman, DeHass, Thompson, & Wilfert, 2005; Thompson & Sherman, 2011). 
As such, it may be helpful for the treatment team to provide psychoeducation to the coach and 
coaching team as necessary to facilitate all treatment team members (inclusive of the sporting 
team) being aligned in working with the athlete and returning to sport. If a coach is not available 
or appropriate for involvement with the treatment team, we recommend that the athlete identify 
another member of their sports team with whom the treatment team could engage.  

Create a written training contract. Cook and colleagues’ (2016) highlight that the development 
of a collaboratively written contract may be useful in ED treatment. They encourage that this 
contract may include goals, outcomes, expectations, rules and contingencies to facilitate 
transparency and clarity in treatment (Cook et al., 2016), while for athletes this may also include 
requirements for ongoing training and/or competition participation (Bonci et al., 2008). The key 
components of behavioural contracting highlighted are: collaboration, relevant goal setting, clear 
monitoring of exercise/training within the parameters of the guidelines as well as treatment 
compliance, and setting appropriate consequences. Finally, it is noted that behavioural contracts 
should be flexible and collaborative with other treating team members as well as the coaching 
team (Yager, 1992).  

The athletic identity. Addressing an athletes’ relationship to and definition of the “athletic 
identity,” is a unique aspect in the treatment of ED for athletes. The athletic identity can take up a 
large portion of an athlete’s self construct and represent a vital source of self-worth for athletes 
with or without an ED (Arthur-Cameselle et al., 2018; Lally, 2007). Further, maintaining one’s 
athletic identity throughout ED treatment may be associated with increased motivation for 
treatment (Arthur-Cameselle et al., 2018). And yet, those with high endorsement of the athletic 
identity may also be at greater risk for engaging in dysfunctional exercise (Goodwin et al., 2016; 
Turton, Goodwin & Meyer, 2017). Additionally, some athletes with EDs may be required to leave 
their sport due to irreparable consequences of the ED (Thompson & Sherman, 2011). For both 
athletes remaining in the sport but particularly those retiring, clinicians should support clients in 
developing a sense of self-worth and interests outside of their sport (and ED). Traditional ED 
therapies such as CBT-e (Fairburn, 2008) and MANTRA (Schmidt, Wade, & Treasure, 2014) 
include interventions addressing self-worth and identity that may prove helpful in addressing the 
athletic identity.  
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 Identifying with a sport or being an athlete is often central to an athlete’s self-concept, 
particularly in high-level sports (Kerr & Dacyshyn, 2008). For many athletes, the concept of 
retiring due to their ED and related consequences can be incredibly challenging to hear and 
process (Baum, 2006; Kerr & Dacyshyn, 2008). Athletes retiring from sport describe their 
experience as characterized by feelings of disorientation, void and frustration (Kerr & Dacyshyn, 
2008), they may also be at greater risk of low self-confidence, depression, substance abuse, and 
risk of ED relapse, in the context of also losing vital support networks (Arthur-Cameselle et al., 
2018; Lally, 2007). As such, these conversations must be conducted sensitively to the athlete’s 
personal level of investment in the sport and to the athletic identity (Lally, 2007). We recommend 
that a trained mental health professional carefully monitor signs of hopelessness and suicidal 
ideation as well as work with athletes on developing coping skills to manage this transition.  

Sporting weigh in and body composition assessment procedures. Many athletes may be 
uncomfortable with weigh in requirements for sport, these can be particularly anxiety provoking 
and emotional for athletes with an ED (Arthur-Cameselle, Sossin, & Quatromoni, 2017; 
Thompson & Sherman, 2011). Weigh ins and body composition assessments should only be 
conducted if necessary, particularly in lower levels of competitive sport and if chronological age 
is >18 years), and with consideration of associated risks. As such, we highlight several 
recommendations to increase sensitivity and consideration during these procedures including: 

1. Identifying one individual (commonly team physician, athletic trainer, or registered 
dietitian) that the athlete trusts and approves of to conduct weigh in procedures, with this 
information remaining confidential (Bonci et al., 2008; Thompson & Sherman, 2011).  

2. Conducting the weigh in or body composition assessment privately, separate from other 
team players or team staff (Bonci et al., 2008), as well as ensuring that weight data is 
confidential to sports medicine personnel and treatment team members only. 

3. Discourage self-weighing. Preoccupation with weight can be a symptom of the ED itself, 
thus increasing the risk of engaging in disordered eating or exercise behaviour. 

4. Identify the optimal frequency of weighing or body composition assessment, taking into 
account the balance of benefits or necessity, alongside risk factors. 

Barriers to implementing SEES-A 

We recognise several potential barriers to the implementation of the SEES-A guideline as well as 
those related to managing safe return to sport in ED treatment. 

Access to specialist ED teams. Geographic and financial factors are commonly recognised as a 
barrier to treatment access. In particular, research has recognised that public health care systems 
may be limited in their funding and resources including both specialised staff (pp.63) and 
program resources including equipment and program development (Quesnel et al., 2017). 

Clinician scope of practice. The SEES-A guideline is not intended to replace clinical training or 
education. Consequently, its effective implementation is limited by the skills and knowledge of 
the clinicians utilising it. The SEES-A guideline should only be used by trained medical and 
accredited exercise professionals (pp.63) with expert knowledge in the physiology of ED. 
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Professional attitudes and perceptions of exercise and eating disorders. Health professionals’ 
attitudes and perceptions regarding the inclusion of exercise into eating disorder treatment have 
been identified as one of the most prominent barriers to incorporating exercise in ED treatment 
(Quesnel et al., 2017). The hesitancy around incorporating exercise into ED treatment has been 
explained to stem from the historical beliefs describing patients engaging in exercise as a 
“pathological calorie wasting mechanism employed to limit energy reserves” (Davis, Kapstein, 
Kaplan, Olmstead, & Woodside, 1998, p.3). This notion has been perpetuated by an absence of 
clear guidance and fear of negative consequences resulting from prescribing exercise to patients 
during treatment. Despite this, there has recently been a shift in perspectives of health 
professionals regarding exercise and EDs. Emerging attitudes and perspectives suggest that the 
intention is now to have safe exercise prescription become part of treatment (Quesnel et al., 
2017). The SEES-A guideline aims to alleviate some of these historical tensions and help 
facilitate the process of formalising safe exercise prescription into ED treatment for athletes. 

Ambivalence to change. Although we have used the term ‘dysfunctional exercise,’ throughout 
this document, we recognise that even this mode of exercise serves a function, commonly as a 
coping mechanism. Additionally, modified exercise for athletes may come at the cost of 
scholarships, financial loss, and missed opportunities further disincentivizing adaptations to 
training. Consequently, athletes may feel ambivalent about reducing their exercise engagement. 
Both the development of a collaborative client-practitioner relationship (Geller et al., 2003), as 
well as the psychological interventions highlighted here and in the original SEES document 
(Calegoro & Pedrotty, 2004; Schlegel et al., 2015; Taranis et al., 2011), may be helpful in 
addressing ambivalence. 

Sporting environment and culture. Several unique aspects of the sporting environment are ripe 
for the development and maintenance of EDs. Firstly, many qualities of a “good athlete” overlap 
with characteristics that may promote ED symptomatology, particularly in AN (Thompson and 
Sherman, 2011). These factors include mental toughness/asceticism, mental commitment to 
training, pursuit of excellence, selflessness, overcompliance to instruction, and performance in 
spite of pain. The line between ED pathology and being a “good athlete” can easily become 
blurred and make it difficult for treatment teams to help change the culture in sport, as well as 
help the athlete reframe their mental processes around these characteristics (Thompson & 
Sherman, 2011). These same attitudes can prevent athletes from asking for support with their 
eating for fear of having to give up their sport or let down sporting team members. 

Each of these characteristics can become further amplified when we consider other risks 
present in higher level sports, such as extremes of training, pressure to perform, public nature of 
sport, media, and finances (Voelker, Petrie, Reel, Gould, & 2018). Pressures inherent to 
competitive sporting environments also make it challenging to parse out typical training 
expectations, mandated by coaches and upheld by disciplined athletes, from dysfunctional 
exercise in the service of the ED (Voelker et al., 2018). The combination of these factors may 
result in a hasty return to sport and competition, further complicating treatment.   

Lastly, unhealthy messaging that promotes thinness/leanness for enhanced performance 
and presumes that good performance indicates good health, further complicates the recovery 
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environment for the athletes (Thompson & Sherman, 1999b). Such cultures contribute to the 
normalisation of indicators of medical risk such as amenorrhea, fracture risks, and pubertal 
delays, and may overlook these as signs of low energy availability and/or an ED. Particular 
sports, such as lean/aesthetic and weight class sports, may require additional psychoeducation and 
support to prevent these forms of messaging.   

Stigma in Sport. Individuals with ED are often ambivalent to treatment and change, in particular 
those with AN (Fairburn, 2000; Fairburn, Cooper, Doll, Norman, & O'Connor, 2003). However, 
early identification, intervention, and change with treatment are crucial influencers of a positive 
prognosis (Baum, 2006; Fairburn & Harrison, 2003). Young athletes report perceived stigma in 
the sporting community most important barrier to help seeking (Gulliver et al., 2012). Further, 
normalisation of disordered eating and exercise behaviours can contribute to delays in 
recognising these behaviours as dangerous. These factors contribute to ED detection in athlete 
populations, particularly in male athlete populations, being highly challenging (Baum, 2006). 
Stigma can stem from outside (e.g. relationship, context, environmental) sources as well as an 
individual’s self-stigma (McArdle, Meade, & Moore, 2016). Sporting environments such as elite 
settings, normalizing, disordered eating practises can evoking secrecy particularly  “good athlete” 
(see page. ) who are mentally tough, can work to stigmatize the ED further (Papthomas, 2018).  
The sporting environment may amplify feelings of stigma and, subsequently, reluctance to seek 
help in athletes due to the greater pressures, and losses they may encounter as a result of revealing 
their ED. Further, athletes who are often perceived as tough and strong, may perceive help-
seeking or attending therapy as threats to their athletic self-perception (Thompson & Sherman, 
2011). Perceptions about confidentiality of disclosure, impact of treatment on sport, as well as the 
likelihood of recovery are key environmental factors increasing stigma in athlete populations 
(McArdle et al., 2016). Additionally, stereotyped beliefs (e.g. related to ideal female body types 
or weight focus performance) by coaches were associated with delays to identification of ED 
symptomatology, thus, leading to delays in intervention and treatment (Plateau, McDermot, 
Arcelus, & Meyer, 2014). Overall, there are several environmental factors that may impact the 
perception of ED in athletes, however, having a safe environment to seek help is important to the 
treatment of EDs (McArdle et al., 2016).   

Hasty return to sport. Although returning to sport and competition is often a key motivation for 
athletes recovering from their ED, re-entering training or competition too early has been 
associated with increased risk of relapse (De Souza et al., 2014). This risk may be reduced 
through developing a clear treatment contract (see pp. 21) for athletes to gain a clear 
understanding of treatment progression. Despite the need for a paced return to competition, that 
may be regressed if symptoms reoccur, this progression can be frustrating for athletes and trigger 
pathological thoughts as outlined below (Conviser et al., 2018). Further, Conviser and colleagues 
(2018) recommend that mental health providers support the athlete to foster emotional coping 
skills, distress tolerance, self-awareness and self-esteem.  Finally, encouraging help-seeking 
behaviours and identifying trusted individuals in the athlete’s support network may promote 
reaching out to social supports (Conviser et al., 2018). 
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The Safe Exercise at Every Stage-Athlete Guideline 

Instructions for use 

The Safe Exercise at Every Stage - Athlete (SEES-A) guideline was developed to better facilitate 
clinical decision-making related to safe return to exercise, training, and sport for athletes with ED 
symptomatology. This step-up/-down model involves three key components: 

1. Risk assessment: Reviews key markers of psychological and physical health 
requiring assessment to facilitate safe exercise prescription. 

2. Exercise recommendations: Describes exercise prescription (prior to return to 
training in Component 3) related to the level of risk identified in Component 1. 

3. Return to competition: Once Component 1 markers are cleared, clinicians will 
assess psychological, performance and environmental factors to inform the level 
of the athlete's training and competition. Clinicians may also find it useful to 
refer to RED-S CAT during this stage. 

This guideline does not replace clinical judgment, but rather augments the ethical and clinical 
decision-making process. Clinicians must regularly review clients’ medical and psychological 
progress as recommended in the guideline (i.e. weekly in Level A, decreasing in relation to risk). 
Additionally, psychological intervention should occur concurrently to exercise and nutrition 
interventions to best support clients.  

Importance of Safe Exercise at Every Stage – Athlete  

Graded exercise can be safely undertaken during ED treatment to achieve positive outcomes such 
as improved eating disorder symptomatology, general psychological well-being, musculoskeletal 
health and cardiac functioning as well as increased meal plan and treatment adherence. However, 
the exact exercise recommendation for each client will differ depending on their level of physical 
and mental health risk in relation to exercise. 

Using the SEES-A guideline 

This guideline was developed to support clinicians in making safe, evidence-based decisions 
when recommending exercise and return to sport for athletes with EDs. Exercise and training 
sessions must be supervised initially with increasing autonomy permitted as treatment and 
recovery progress. Please note that it is not a requirement, nor always possible, for treatment or 
coaching team member to supervise these sessions. In these circumstances, we recommend that a 
trusted friend or partner with knowledge of the athlete’s individualised exercise plan and 
limitations be present. Regular medical reviews are required to decide whether the current 
exercise is maintained, progressed, or regressed, depending on client symptomatology and 
physiological results. 
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Part A – Safe Engagement in Exercise 

1. Assessment: Use psychological and physiological results (as per page 28) to determine 
your client’s level of risk for engaging in exercise. Always begin the assessment using 
the markers from the highest-risk category, Level A. If no Level A risk factors are 
present, progress to Level B, and so on. Note the risk category your client falls within. 

2. Recommendations: Once the level of exercise risk has been identified (e.g. Level A-D), 
match this with the corresponding exercise recommendation on page 39. Please note that 
regardless of which risk level an individual is assessed at initially, clinicians are still 
encouraged to continue education interventions from prior levels. This continues to apply 
at Level D (lowest risk), whereby interventions from Level A, B and C should continue 
to be implemented. 

3. Step up/step down: Individuals may step up (into the lower risk categories) and down 
(higher risk) in their risk level throughout treatment and recovery. Consequently, 
regularly reviewing (e.g. weekly, monthly) the athlete’s risk level is vital. Stepping up 
requires not only clearing all risk markers up to and including their current level, but also 
adhering to treatment recommendations, achieving adequate nutritional intake, and 
exhibiting improvements in health status, where necessary. Conversely, an individual will 
step down to previous level/s if they exhibit any of the higher risk markers. Individuals 
must also step down a level in the case of treatment/meal plan non-compliance, return to 
exercise compulsions, or a worsening of ED behaviours. 

Intensity, Duration and Type of Exercise 

The SEES-A guideline provides recommendations regarding the intensity, duration and type of 
exercise, however, deliberately does not specify the frequency of exercise sessions per week. 
Clinicians and athletes are to determine this collaboratively to prioritise safety, minimise harm, 
and optimise treatment outcomes. The frequency of training in Part B below will also require 
consideration of periodization (i.e. strategic implementation of training phases often used in 
athletics; Bompa & Buzzichelli, 2018), with training phases based upon increasing or decreasing 
the intensity and volume of exercise within a program.  

Exercise is a positively indicated treatment component but is not compulsory and boundaries are 
important to prevent engaging in dysfunctional exercise. Clinicians should work with clients to 
help them listen to their body signals prior to, during and after exercise sessions. This knowledge 
can then be incorporated into learning to match exercise type, intensity, and amount to their 
energy levels, creating exercise autonomy. Supervising professionals must be aware of each 
individual’s limitations and any changes in energy and/or symptomatology to adjust exercise 
accordingly; this includes incidental physical activity (such as walking to appointments/work, 
cleaning/gardening, carrying groceries), which the clinician must discuss with their client and 
consider in addition to recommended exercise to better characterise an individual’s total daily 
energy expenditure in relation to energy intake. 



27	

	

	

Part B – Return to Sport 

1. Assessment: Use psychological, environmental and performance markers (pp. 30) as well 
as sport specific recommendations (pp.32-36) to determine your client’s level of risk 
when returning to sport. Always begin the assessment using the markers from the 
highest-risk category. If no risk factors from Stage 1 are identified, assess the measures in 
Stage 2, and so on.  

2. Recommendations: Once the level of participation risk has been identified (e.g. Stage 1-
4), match with the corresponding participation recommendation on the top of the 
recommendations table (pp.31).  Please note that even once an individual positively 
progresses past Stage 1, clinicians are still recommended to continue interventions from 
this level as they include important education regardless of health status. This continues 
to apply at Stage 4, whereby interventions from Stage 1 through 3 should continue to be 
implemented. 

3. Step up/step down: Individuals may step up and down on the SEES-A guideline 
throughout treatment as often we find that recovery is not linear. The assessment (pp.30) 
and recommendation (pp.31) tables are meant to represent a continuum and if criteria are 
not met, the individual can step down from the SEES-A guideline (pp.30-31) back to the 
SEES tables (pp.28-29). Specific reviews (e.g. weekly, monthly) are recommended in 
each level for this reason. Stepping up requires not only the clearance of all risk markers 
up to and including their current level, but individuals must also be adhering to treatment, 
increasing nutritional consumption, and exhibiting improvements in health status. 
Conversely, an individual will step down to previous level/s if they exhibit any of the 
higher risk markers. Individuals must also step down a level with treatment/meal plan 
non-compliance, return to exercise compulsions, or a worsening of ED behaviours. 

Limitations 

This guideline does not replace clinical judgement by the treatment team. It has been developed 
for the use of trained medical, exercise, and sporting professionals with expert knowledge in the 
physiology of eating disorders when working with an adult athlete population (aged 18 years and 
over). Some special populations will need further support and must be assessed by a medical team 
and, where accessible, an accredited exercise professional (see glossary 74) before recommending 
an appropriate supervised exercise plan. Please note, this does not preclude these special 
populations from engaging in exercise; however, we encourage that adaptations to the SEES 
guideline for these populations must be done under the supervision of medical advice specific to 
their individual requirements. These populations may include (but are not limited to): 
children/adolescents and individuals with diabetes, osteopenia/osteoporosis, or other existing 
cardiovascular/respiratory, metabolic, neurological, psychological or musculoskeletal 
complications. Finally, whilst purging as a behaviour has not been included as a contraindication 
to exercise, we encourage practitioners to ensure a thorough and frequent assessment for 
individuals engaged in vomiting, laxative, or diuretic use and exercise due to the compromising 
nature of these behaviours (see Purging, Purposeful Dehydration, and Hypovolemia, pp.70).  



Running head: SEES   1 
 
 

 
 
 

Level	A	
Review	weekly	

Level	B	
Review	fortnightly	

Level	C	
Review	monthly	

Level	D		
Review	as	required	

Cardiovascular	profile:	
Resting	HR	<44bpm	or	>120bpm	
Postural	tachycardia	>20bpm	
Orthostatic	hypotension	

>20mmHg	systole	(independent	
of	symptoms)	

Systolic	BP	<90mmHg	
Prolonged	QT/c	interval	>450msec	

Arrhythmias	
Valve	ventricular	disproportion	

	
Biochemical	profile:	

Hypokalemia	<3.0mmol/L	
Hypophosphatemia	<0.8mmol/L	
Hypomagnesemia	<0.7mmol/L	

Hypercarbia>32mmol/L	
Hyponatremia	<130mmol/L	
Hypoglycaemia	<4mmol/L	

Hypoalbuminaemia	<3.6g/ml	
hypovolemia	

	
	

Psychological	profile:	
EDAS	score	>	2	for	three	or	more	

subscales	
	

Other:	
Temperature	<35°C	

Individual	has	cleared	all	prior	risk	
markers	and	is	also	adhering	to:	

	

Individual	has	cleared	all	prior	risk	
markers	and	is	also	adhering	to:	

Individual	has	cleared	all	prior	risk	
markers	and	is	also	adhering	to:	

	
Individuals	with	AN:		
Positive	weight	gain	trajectory	in	
line	with	treatment	goals	
	
Weight-restored	individuals:		
Weight	stabilisation/mobilisation	in	
line	with	treatment	goals	
	

Weight	stabilisation	or	gain	if	still	
required	
	
Level	A	markers	related	to	ED	are	
completely	normalised	as	per	
medical	recommendation	
	
Managing	ED	behaviours	(e.g.	self-
induced	vomiting,	restriction/	
bingeing,	fear	of	becoming	fat,	&	
laxative	use)	
	
Normalised	sex	hormones	without	
exogenous	replacement	(return	to	
menses	&	normalized	oestrogen	for	
females;	testosterone	for	males)		
	
Psychological	profile:		
Improvement	in	EDAS	scores	
	
SEES-A:	Once	above	is	met	
progress	to	SEES-A	Stage	1	non-
contact/low-impact	sport	or	Level	
D	for	contact/high-impact	sport	

Weight	progression	>90%	of	IBW	
(considering	individual	weight	
history	&	family	characteristics)	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
SEES-A:	Once	above	is	met,	
progress	to	SEES-A	Stage	1	for	
contact/	high-impact	sport	

Recommended	to	assess	BMD	if:	
(i)	underweight	for	>	6mths	
(ii)	amenorrhea	for	>	6mths	
(iii)	low	testosterone	in	males	
(iv)	history	of	stress	or	fragility								
fractures	
	
Extra	note:	Individuals	with	iron	
deficiency	anaemia	should	consider	
a	reduction	in	weight-bearing/	
jogging/running/jumping	on	hard	
surfaces		

Increasing	progression	with	nutritional	plan	

Symptom	regression,	treatment/meal	plan	noncompliance,	return	to	exercise	compulsion	



 
Exercise	
Components:	
	
Intensity	
	
	
Duration	
	
	
Stretching	
	
	
Cardiovascular/	
respiratory	
exercise	

SEES	Recommendations:	
Level	A	 Level	B	 Level	C	 Level	D	

Max	Talk	Test	level:	2	
METS:	<3		
	
30min	max	
	
	
Static	(without	orthostatic	
compromise)	
 
Nil	
 
 
 
 
 
Nil	

Max	Talk	Test	level:	5	
METS:	3-5		
	
30min	max	

Max	Talk	Test	level:	8	
METS:	6-8	
	
60min	max	(30min	max	
cardio;	30min	max	
resistance)	

Individualised	
	
	
Individualised	

Dynamic	warm	up;	static	cool	down	

Low	impact;	social/games	
focus	(excluding	return	to	
sport)	(e.g.	gentle	Yoga	
and	Pilates,	table	tennis,	
walking,	swimming)		
 

Moderate	impact	
(excluding	return	to	
sport)	(e.g.	cardio	
classes,	jogging)	
	

High	impact;	return	to	sport	(e.g.	
rugby,	football,	martial	arts,	
basketball,	hockey);	
individualised;	or	may	return	to	
previously	dysfunctional	cardio	
exercise	
	

Resistance	
exercise	

Social,	functional	body	
weight	(e.g.	circuit)	

All	resistance	exercise	
(e.g.	weight	lifting,	
weights	classes)	

All	resistance	exercise;	may	
return	to	previously	
dysfunctional	resistance	
exercises	

Setting	 Indoor	or	outdoor	

Supervision	
	
	
Education	

Medical	supervision	required	
	
Identify	unhealthy	exercise	beliefs	
Nutritional	rehabilitation	and	
counselling	
Ambulation	assessment	&	injury	
prevention	in	daily	living	tasks	(e.g.	
correct	bending	technique)	
Breathing	&	body	awareness	tasks	
Introduction	to	body	awareness		
Assessment	of	exercise	habits	prior	
to	treatment	&	long-term	exercise	
goals	
Physiological	education 

Medical	OR	friend/family	
	
Continue	
relevant/outstanding	
interventions	and:	
Further	challenge	
unhealthy	exercise	beliefs	
Continue	exploring	&	
practicing	intuitive	
movement	
 

Flexible	(social	partner	
encouraged)	
	
Continue	
relevant/outstanding	
interventions	and:	
Increase	exercise	
intensity	in	conjunction	
with	body	awareness	
Set	future	exercise	
goals	
 
 

Flexible,	progressing	to	
unsupervised	
	
Continue	relevant/outstanding	
interventions	and:	
Address	remaining	unhealthy	
aspects	of	exercise	relationship,	
renormalising	&	increasing	
autonomy	
Develop	future	exercise	plan	in	
accordance	with	treatment	plan	
&	activity	goals	including	focus	
on	relapse	prevention	
 



 

Stage	1	 Stage	2	 Stage	3	 Stage	4	
Athlete	has	cleared	all	prior	risk	markers	(including	
SEES	Level	C	if	non-contact/low-impact	sport	or	D	if	
contact/high-impact	sport)	and	demonstrates	
competency	in:	

Athlete	has	cleared	all	prior	
risk	markers	(including	Stage	
1	and	SEES	Level	D)	and	
demonstrates	competency	in:		

Athlete	has	cleared	all	prior	risk	
markers	(including	Stage	2)	and	
demonstrates	competency	in:	

Athlete	has	cleared	all	
prior	risk	markers	
(including	Stage	3)	and	
demonstrates	competency	
in:	

Physical	
Adequate	nutrition	and	hydration	for	training	load	
No	presence	of	overtraining	syndrome		
No	ECG	abnormalities	
Resolution	of	stress	fractures,	no	new	fractures		
At	least	6	menses	over	last	12	months	for	females	
Absence	of	recurrent	upper	respiratory	tract	
infections	during	Level	C	or	D	
	

Physical	
Passes	team	
fitness/performance	test	
without	experiencing	adverse	
physical	outcomes	prior	to,	
during,	or	after	testing	

Physical:		
Engaging	in	competition	without	
symptom	regression	
	
Maintenance	or	improvements	in	
musculoskeletal,	
cardiorespiratory/vascular,	
neurological	and	metabolic	
fitness	testing	as	per	team	
expectation	
	

Physical	
Maintenance	of	Stage	3.	
	

Psychological	
Includes	regular	rest	days	from	any	exercise	
Maintenance	or	improvement	in	EDAS	score		
Adherence	to	individual	exercise	plan	from	Level	C	
&	D		
Abstinence	from	fasting	and	purging		
Demonstrated	maintenance	of	minimum	95%	IBW		
Engaged	in	valued	actions	outside	of	sport	(e.g.	
education,	non-sporting	hobbies,	social	activities)	

Psychological		
Passes	fitness/performance	
test	without	experiencing	
adverse	psychological	
outcomes	prior	to,	during,	or	
after	testing	
	

	 Psychological		
Maintenance	of	Stage	3.	
	

Training-related	
Ability	to	tolerate	and	adapt	to	unexpected	change	
in	exercise	or	training		
Engaged	in	a	variety	of	exercise/training	types		
Process-oriented	professionalism/decision	making	
(e.g.	following	injury	protocols;	accept	unplanned	
rest	day	or	meal	plan	changes	if	fatigued)	
Demonstrated	ability	to	alter	planned	exercise		
	
	
	
	

	 Training-related	
Compliance	with	pre-	and	post-
competition	changes	to	meal	
plan,	hydration,	and	training	
	

	

Danika Q
EDEA



 
 
 

		
	
	

Stage	1	 Stage	2	 Stage	3	 Stage	4	
Return	to	sport	intervention:	
Individual	training/practice	(tailored	to	
Level	C	restrictions	i.e.	30	minutes,	
functional	body	weight,	etc.)		

Return	to	sport	intervention:	
Return	to	team	training/practice	(if	
applicable)	

Return	to	sport	intervention:	
Intermittent*	competition		

Return	to	sport	intervention:	
Normal	competition	and	
periodization	of	training	

Supervision:		
Sporting	or	treatment	team	personnel	
during	sport	related	activity	

Supervision:	
Sporting	and/or	treatment	team	
personnel	during	sport	related	activity	

Supervision:	
As	per	Stage	2	

Supervision:		
As	per	Stage	2	

	 	 	 	
Education	interventions:		
• Identify	and	address	dysfunctional	

beliefs	associated	with	exercise,	
training,	nutrition,	rest,	and	
competition	

• Identify	and	address	barriers	in	
return	to	sport	(e.g.	competition	
pressures,	team	environment)		

• Practice	awareness	of	physical	
cues	before,	during,	and	after	
training	(i.e.	in	real-time/during	
training	with	the	strength	and	
conditioning	coach	or	when	
training	alone)	

• Evaluate	short-	and	long-term	
sport,	wellbeing,	relationship,	
career,	and	other	life	goals	

• Develop	sense	of	self	and	identity	
outside	of	sport	

• Nutrition/behaviour/training	log		

Education	intervention:	
• Continue	relevant/outstanding	

interventions	
• Identify	and	address	any	

increases	in	performance	or	
appearance	comparisons			

• Complete	exposure	tasks	related	
to	competition	aspects	(e.g.	
competition	attire,	public	weigh	
ins)		

	
Preparations	for	returning	an	athlete	to	
competition:		

• Identify	sport-specific	demands	
(e.g.	eligibility,	competition	
weight,	training	requirements)	

• Consider	sports’	governing	body	
requirements	(e.g.	whether	
adaptations	to	any	sporting	
protocols	may	be	acceptable)	

Education	intervention:	
• Relapse	prevention	
• Continue	outstanding	

interventions	
	
	
	
	
	
	
	
	
	
*Frequency	will	be	
collaboratively	determined	
by	the	athlete,	treatment	
team	and	sporting	team	
(considering	sport-and	
season-specific	factors)	

Education	intervention:	
• As	per	Stage	3	

Increasing	progression	with	nutritional	plan	

Symptom	regression,	decreased	fitness/performance	markers,	treatment/meal/hydration	
plan	noncompliance,	return	to	exercise	compulsion,	or	repeated	deviation	from	training	plan		
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Sporting Considerations 

Performance  

Optimising performance is a key motivator for athletes, as evidenced by their years of dedication 
to training and willingness to sacrifice other aspects of their life such as relationships and 
schooling for their sport. Understandably then, athletes are driven to enhance their sporting 
performance, even if their methods are associated with negative psychological and/or physical 
outcomes. Increasing lean musculature and decreasing overall weight is a common approach for 
athletes trying to improve their performance, however, this may precipitate disordered eating 
and/or exercise behaviours (Sundgot-Borgen & Torstveit, 2010). Further, self-directed attempts to 
change body composition can backfire, detrimentally impacting fat-free mass, metabolic function, 
strength, and performance (Sundgot-Borgen & Garthe, 2011; Trexler et al., 2017). For example, 
inadequate protein can lead to muscle weakness, wasting and injury; while, a lack of 
carbohydrates can result in early glycogen depletion, fatigue and utilizing protein (instead of 
glycogen) for energy, as well as negative consequences to the HPA axis and associated hormones 
contributing to severe health consequences (Nickols, 2020). Further, dehydration can lead to 
fatigue, cramping, nausea, reduced exercise capacity, and depletions in glycogen stores (El Ghoch 
et al., 2013; McArdle et al., 2010). These behaviours may also contribute to the development of 
Relative Energy Deficiency in Sports (RED-S) syndrome. RED-S was first identified by the 
International Olympic Committee (2014) to highlight the negative health and performance 
consequences of continued sporting engagement in the presence of inadequate nutrition and/or 
overtraining. Driven by LEA (pp.40), RED-S is associated with negative mental health outcomes 
(such as poor concentration, irritability, depression, and impaired judgement that may predispose 
to disordered eating), physical health outcomes (decreased glycogen stores, impaired 
gastrointestinal function, low bone density, and increased injury risk), as well as performance 
outcomes (poor coordination and decreased endurance, muscle strength, and training response; 
Mountjoy et al., 2014). In fact, athletes with EDs with RED-S were twice as likely to sustain a 
musculoskeletal injury during the competitive season (Thein-Nissenbaum, Rauh, Carr et al., 
2011).   

Achieving peak sporting performance requires a complex interplay of physical and 
mental health components (El Ghoch, Soave, Calugi, & Riccardo, 2013). This requires athletes to 
build a positive relationship with their sport and training (Fewell et al., 2018), learn skills in 
effective goal setting, challenge unhelpful cognitions, and develop constructive emotional coping 
techniques (Conviser et al., 2018) in adjunct to achieving sport-specific fitness markers and 
developing a healthy relationship with food and body image. While an attitude of mental 
toughness and relentless pursuit of perfection is often glorified in athletes (Thompson and 
Sherman, 2012), a recent study demonstrated that self-compassion, not self-criticism, was 
positively associated with sporting performance (Killham, Mosewich, Mack, Gunnell & 
Ferguson, 2018). As attitudes regarding perfectionism and excessive self-criticism may extend 
past the individual athlete to permeate team culture, it is important to support sport personnel in 
promoting mental resilience within their athletes (Madigan, Stoeber,& Passfield, 2017). 



33	

	

	

 Physical fitness is evidently a large component of performance, however, an ED can 
impact an athlete’s cardiovascular fitness, endurance, and muscle strength even after initial 
weight restoration. Fitness testing may support athletes recovering from an ED and their 
treatment team to set individualised markers of returning to health and sport readiness (McCallum 
et al., 2006; Quesnel et al., 2018). This testing may include basic assessments measuring the sum 
of morphological fitness such as bone strength, muscular fitness, flexibility, motor, 
cardiovascular and metabolic fitness (El Ghoch et al., 2013). These results may be used to 
determine baseline markers for those returning to training after an ED diagnosis, as well as to 
measure progress in various areas of physical health and performance (Fewell, Nickols, Schlitzer 
Tierney, & Levinson, 2018). Fewell and colleagues (2018) provided an overview of a protocol for 
safe fitness testing and how assessments relate to ED-specific markers. In this study, Fewell and 
colleagues (2018) found that evaluating markers of functional stress during treatment was 
associated with athlete’s improved confidence in their nutritional plan, acceptance of 
recommended weight goals, and adherence to fitness recommendations (Fewell et al., 2018).  

Sport Type  
Demands of different sporting categories are inherently related to ED risk, recovery, and 
prognosis. Additionally, sporting type may be associated with differing LEA risk, based upon the 
physical demands of the sport, e.g. endurance athletes may be at higher LEA risk as both mental 
and physical tolerance activity develops (Di Lodovico, Poulnais, & Gorwood, 2019). However, 
multiple studies have struggled to find associations between sport type and dysfunctional exercise 
(De La Vega et al., 2016; Maselli et al., 2019; Szabo et al., 2016) indicating that individual, 
cultural, and environmental factors inherent to each sport may protect against or promote ED.  

Lean/body focused. The following section will review the unique risks associated with lean 
sports, referring to sports where “a thin or lean body or a low weight are believed to provide an 
advantage in sport performance” (Thompson & Sherman, 2011, pp.32). Lean sports include the 
sub-categories of aesthetic sports, weight-dependent/class sports, and endurance sports. Research 
has shown higher rates of EDs in lean sport athletes compared to non-lean sport athletes, for 
example one study reported 38.2% of male lean sport athletes in their sample engaged in 
dysfunctional exercise, whereas only 13.8% of non-lean male athletes did so (Dimitrova & 
Vanlyan, 2019). Together these three sporting types carried the highest risk for the use of 
pathological weight management behaviours (Sundgot-Borgen, 1993; Sundgot Borgen et al., 
2011) 

Weight-dependent/class sports. Weight class sports rely on athletes achieving a certain weight 
range prior to competition as a requirement for participation (e.g. judo or wrestling, boxing, 
lightweight rowing; Sundgot-Borgen & Garthe, 2011). While weight loss during the competitive 
season is common, with athletes in non-weight class sports losing an average 3-6% of total body 
weight; athletes in weight class sports lose on average 13% of body weight during their season 
(Sundgot-borgen & Garthe, 2011). Unfortunately weight manipulation through dehydration 
and/or dieting and unsafe weight loss methods (e.g. diet pills, laxatives, enemas) are common in 
these sports (Pallares et al., 2016; Samadi et al., 2019; Sundgot-Borgen et al., 2013), despite 
evidence that engaging in these behaviours can impede health and performance even in the 
absence of an ED (Drinkwater et al., 2005; Nattiv et al., 2007, Slater et al., 2005a).  
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Some studies have estimated as many as 94% of athletes in weight-dependent sports 
engage in extreme weight control methods prior to competition (Sundgot-Borgen & Garthe, 
2011), putting athletes competing in these sports at high risk of developing an ED (Rosendahl et 
al., 2009). Particularly, athletes in lighter tiers of weight categories are at greater risk for 
engaging in unhealthy weight management behaviours than those in higher weight categories. 
These behaviours can lead to a higher incidence of the female athlete triad, dehydration and life-
threatening electrolyte imbalances, low bone mineral density, and osteoporosis (Smather, 
Bemben & Bemben, 2009: Sundgot-Borgen et al., 2011) as well as RED-S syndrome (Mountjoy 
et al., 2014). Further, research has indicated that 30-35% of females, and 17-18% in males weight 
class sport athletes meet diagnostic criteria for an ED, compared to 5% and 16% in ball/game 
sports or 4% and 17% for technical sports in males and females respectively (Sundgot-Borgen & 
Torstveit, 2010). Consequently, athletes with an ED intending to return to competition in these 
sports must be medically safe to return to sport but also mentally and physically prepared to 
return to the weight-related pressures and practices inherent in these sports. 

Aesthetic sports. Another form of lean sports, aesthetic sports are judged based upon an athlete’s 
physicality and appearance, as well as their technicality and artistry (Prelack et al., 2012; 
Thompson & Sherman, 2011). These include gymnastics, competitive dance/cheer, diving, figure 
skating, synchronized swimming, and bodybuilding. These sports often promote a lean physique, 
however, pressures to achieve this build can be in conflict with ensuring adequate nutrition to 
maintain sporting performance (Prelack et al., 2012), placing these athletes at heightened risk for 
both LEA and EDs. Additionally, aesthetic sports often require uniforms that may exacerbate 
weight and appearance concerns in these athletes, as well as promote unhealthy body 
comparisons between athletes (Rel, Soo Hoo, & Estes, 2005; Thompson & Sherman, 2007; 
2011). Overall, athletes in aesthetic sports are more likely to report greater drive for thinness and 
ED psychopathology than non-aesthetic athletes (Schwarz, Gairrett, Aruguete, and Gold, 2005). 
Both social pressures to be lean as well as the desire to increase leanness for performance have 
been identified as predictors of disordered eating in aesthetic athletes (Krentz & Warschburger, 
2011; 2013), highlighting the need for education regarding the impact of inadequate nutrition on 
performance as well as supportive team messaging. 

Endurance sports. The category of endurance sports refers to aerobic activities requiring 
substantial and sustained energy (Maselli et al., 2019; Morici et al., 2016) including triathlon, 
cycling, distance running, and swimming. Endurance sports are associated with an elevated risk 
of EDs (Sundgot-Borgen & Torstveit, 2004; Trostveit et al., 2008) and are commonly abused by 
non-athletes engaging in dysfunctional exercisers (Cook & Luke, 2017). Given the length and 
energy demands of endurance sports, studies report higher incidence of female athlete triad 
symptoms (Mudd, Fornetti, & Pivarnik, 2007), exercise dependence (Cook & Luke, 2017), as 
well as RED-S syndrome in endurance athletes (Torstveit et al., 2019). High intensity running in 
particular has been related to delays in gastric emptying, potentially due to the dyspnea 
encountered by athletes with EDs (Leiper, Nicholas, Ali, William, & Maughan, 2005). Additional 
risk factors include endurance athletes exhibiting a high athletic identity and male athletes with 
comorbid narcissism, both of whom are more likely to engage in dysfunctional exercise 
(Nogueira, Tovar-Galvez, & Gonzalez-Hernandez, 2019; Turton, Goodwin & Meyer, 2017). 
Consequently, it may be particularly important for treatment teams to screen endurance athletes 
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for dysfunctional exercise alongside EDs.(using the EDEA pp.69, or similar measures adapted for 
athletes such as the Compulsive Exercise Test-Athlete).  

Returning to lean sports. Despite the inherent risks associated with lean/body-focused sports, 
athletes who experience EDs may wish to return to their sport. This will require discussions 
between the athlete, treatment team, and sporting team about how to use safe, healthy behaviours 
to achieve sport-related physique goals, as well as whether these goals are realistic given the 
athlete’s history. Additionally, it is key to identify and address concerns about returning to sport 
including strategies for coping with body image (particularly when training with mirrors and/or 
wearing revealing sporting attire), dealing with social comparison and weight-talk with peers, 
ensuring nutritional adequacy, and preventing compulsive exercise (Conviser et al., 2018).  

The athlete, treatment team, and sporting team may also need to discuss changes to the 
athlete’s weight category. These changes must consider the athlete's natural phenotype including 
their build, body shape, weight and size (when engaging in healthful eating and training 
behaviours) and take steps to work with the athlete to improve athleticism within those 
parameters (Oppliger et al., 2003). Athletes should be engaged in this conversation early and 
sensitively. Important aspects of this conversation may include helping athletes to appreciate the 
strengths of their natural phenotype for certain sports and providing education on medical and 
psychological risks associated with unhealthy body change behaviours, as well as performance 
benefits of maintaining a healthy and sustainable body size.  

Ball/game sports. Ball/game sports include volleyball, hockey, softball, football, and soccer. 
There has been less research examining ED symptomatology in these sports; however, recent 
studies have found athletes in ball sports also report body dissatisfaction and disordered eating 
(Torstveit & Sundgot-Borgen, 2005; Wright, Ford, & Bothra, 2014) as well as a heightened drive 
for muscularity (Stewart, Benson, Michanikou, Tsiota & Narli, 2003; Raudenbush & Meyer, 
2003), and LEA (Wright et al., 2014). Furthermore, the general sporting environment and 
competitive sport engagement, irrespective of sporting type, is still associated with several factors 
that increase risk for EDs and potentially impairing recovery such as promotion of selflessness 
and performance in spite of pain or for the team, overcompliance to instruction, pursuit of 
excellence, and the normalisation of both injury and diet culture (Thompson & Sherman, 2011).  

Team sports vs individual sports. Stages of return to sport may differ between athletes competing 
in individual sports versus those in team sports. Overall, there does not appear to be a difference 
in prevalence of EDs between athletes from individual and team sports (De La Vega et al., 2016; 
Maselli et al., 2019). Team sports may present environment-specific risks for athletes due to 
greater prevalence of obsessive passion (a risk factor for dysfunctional exercise in athletes) as 
well as greater pressure to return to sport “for the team,” requirements to participate in team 
weigh ins, and role modelling of disordered eating and/or dysfunctional exercise behaviours by 
teammates (Arthur-Cameselle et al., 2018; De La Vega et al., 2016; Galli, Petrie, & Chatterton, 
2017; Scott, Haycraft, & Plateau, 2019). Yet, team sports may also possess characteristics 
protective against ED development such as social support, positive modelling from teammates, 
and accountability in treatment and recovery from peers (Arthur-Cameselle et al., 2018; Arthur-
Cameselle & Curcio, 2018; De La Vega et al., 2016; Scott et al., 2019; Smolak et al.,).  
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 Due to the potential benefits of the team environment, Thompson and Sherman (2011) 
recommend that athletes with EDs should remain part of the team, when willing and able. This 
involvement may include attending functions, team meetings, and practices/training (even if 
unable to participate in training). Participation in team activities may support athletes with EDs to 
maintain their athletic identity, which is related to positive self-worth (Thompson & Sherman, 
2011), and can mitigate social isolation and declines in psychosocial well-being. Additionally, 
this attendance may facilitate the sporting team in monitoring and supporting the athlete’s return 
to sport goals and treatment motivation. We do note that some athletes may struggle with 
continued team participation whilst sidelined for ED treatment and that some team environments 
may not be conducive to ED recovery; in these cases, athletes may postpone participation in team 
events until a later stage of recovery.  

Level of Competition  

An athlete’s level of competition is an important consideration when determining readiness to 
return to competition and training. Elite levels of competition are associated with greater 
pressure, expectations, and more competitive environments. Although some studies have 
indicated greater use of unhealthy weight management strategies and malnutrition in elite athletes 
when compared to recreational or amateur athletes (Meng et al., 2020; Pallares et al., 2016), 
others have indicated mixed results regarding the influence of sporting level on the severity and 
presence of ED psychopathology (Thompson & Sherman, 2011). Consideration for returning an 
athlete to sport will include the demands of the specific sport, the sport governing body, and 
whether any required adaptations to sporting protocols may be acceptable. 

Injuries 

Athletes with an ED are more likely to experience injuries than non-athletes with EDs, with up to 
40% of athletes reporting a stress fracture (Snyder, Koester, & Dunn, 2006). And while 
experiencing an ED or LEA increases injury risk, sustaining an injury may also precipitate 
disordered eating or ED onset (Arthur-Cameselle, Sossin, & Quatromoni, 2017). Risk of injury 
can be exacerbated by training, experiencing RED-S syndrome or female athlete triad, low bone 
mineral density, low muscle size, and fatigue with stress fracture risk, in particular, also related to 
engagement in DE and low lean tissue mass in legs (Duckham et al., 2012). 
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Health and Performance Complications: Unmodified Exercise Training 
with an Eating Disorder 

The following section reviews health and performance complications related to eating disorders 
that may contraindicate or detrimentally impact unmodified exercise engagement and training. In 
addition, Table 1 (pp. 71) lists signs and symptoms that may contraindicate or impact exercise 
engagement. These complications are consistent with those experienced by non-athletes (as per 
the original SEES document), however, additional concerns specific to the athlete population 
have now been added. For further information concerning the importance of macronutrients (i.e. 
carbohydrate, protein and fat), in addition to supplements in for athletes, see the joint position 
statement on nutrition and athletic performance by the American College of Sports Medicine, 
Academy of Nutrition and Dietetics and Dietitians of Canada (Thomas, Erdman & Burke, 2016). 

1. Low energy availability 

Research examining a triad of symptoms including EDs/disordered eating, menstrual dysfunction, 
and low bone mineral density (female athlete triad) identified that numerous deleterious health 
outcomes in both male and female athletes stemmed from inadequate energy availability or LEA 
(Nattiv et al., 1994; Nattiv et al., 2007). LEA occurs when an individual’s energy intake is 
insufficient to meet their energy expenditure, related to their fat free mass (FFM; Loucks, 2014). 
Studies estimate that LEA is likely when a person’s energy availability required for living falls 
below 30 kilocalories per kilogram of fat-free mass per day (kcal/kg FFM/day; 125 kilojoules per 
kilogram of fat-free mass per day; Mountjoy et al., 2018). LEA can occur via two pathways; 
either as a direct result of insufficient dietary intake to support the vital functions of the human 
body (after removing the energy cost of exercise relative to metabolically active fat-free mass) 
(Mountjoy et al., 2018), or when exercise alone is increased without an appropriate increase in 
food consumption (Woods et al., 2017). Optimal energy availability (OEA) is estimated as 
45kcal/kg FFM/day (188kJ/kg; 45 kcal/kg FFM/day or 188 kJ/kg FFM/day) and is suggested to 
provide appropriate energy availability to thrive, even in the presence of exercise engagement 
(Loucks & Heath, 1994; Loucks & Thuma, 2003). It is important to note that the detrimental 
effects of LEA can occur irrespective of body size and shape (Gaudiani, 2018), may be 
experienced in both the short and long term (Thomas, Erdman & Burke, 2016), and can also 
occur both in the presence and absence of an ED. For a thorough review see Melin and colleagues 
(2014). These effects are outlined in detail throughout the section to highlight the detrimental 
outcomes of LEA on both health and performance outcomes. 

 

 
 
 
 

 
 

 

Box 2: Energy availability explained 

Energy availability explained: 
Energy Availability (EA) = [Energy intake (EI) (kcal) - Exercise Energy Expenditure (EEE) (kcal)] / 
fat-free mass (FFM) (kg) 
Where: 
§ Optimal EA (OEA): at least above 45 kcal/kg FFM/day (188 kJ/kg FFM/day) 
§ Low EA (LEA): >30 kcal/kg FFM/day (125 kJ/kg FFM/day) 
LEA can occur irrespective of body size and shape 
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LEA impacts the body’s ability to engage in physical activity by hindering its ability to 
adequately store glycogen and synthesize protein (Tarnopolsky et al., 2001). A further 
consequence of LEA is that the body may adapt to the LEA state by decreasing both the absolute 
and relative resting metabolic rates (RMR), in an effort to protect the unfavourable breakdown of 
FFM, such as muscles, bones and organs (Woods et al., 2017). If energy adequacy (EA) is 
extremely low, the breakdown of metabolically-active FFM can result, leading to an even greater 
decrease in RMR via the loss of metabolically-active tissue (Mountjoy et al., 2018) In a state of 
LEA, the body will reduce its absolute and relative resting metabolic rate (RMR) to help conserve 
energy and to ultimately avoid the breakdown of its own tissue (Gaudiani, 2018; Woods et al., 
2017). This reduction in RMR, as can be seen in Box 3, can negatively impact both health and 
performance outcomes, as outlined in Mountjoy and colleagues (2018). If energy availability 
(EA) becomes extremely low, also referred to as ‘starvation’ or ‘famine’, the body may ultimately 
be forced to initiate catabolism of its own metabolically-active tissue (NEDA, 2018). This 
breakdown can cause an even greater decrease in RMR than originally experienced in a higher 
state of EA. Muscles, including the heart, are generally utilised as energy (NEDA, 2018) while 
many other negative consequences, such as psychological distress (Gaudiani, 2018), can 
simultaneously occur. This psychological distress is also a significant contributor to the increased 
risk for ED in athletes with LEA. A more detailed explanation of the effects of starvation can be 
found in the Starvation section, below. 

 

 

 

 

 

 

 

 

 

Box 3: Energy conservation in a low energy state 

Unfortunately, despite the consequences of LEA, measuring it can prove challenging for 
many reasons (Burke, Lundy, Fahrenholtz, & Merlin, 2018). For example, a standardised, reliable 
and valid measurement protocol for measuring EA does not yet exist, and measuring one’s exact 
EA can require specialised equipment, an expert to operate the equipment and assess the results, 
and significant buy-in from the individual by keeping an extremely accurate food and exercise log 
(Mountjoy et al., 2018). Thomas, Erdman & Burke (2016) suggest that providing education to 
athletes regarding food monitoring and its benefits may support compliance, accuracy and 
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validity of the documentation of food intake. Yet, the utility and reliability of self-reported food 
intake information is questionable due to its subjective and potentially biased nature. The Low 
Energy Availability in Females Questionnaire (Melin et al., 2014) and RED-S Clinical 
Assessment Tool (Mountjoy et al., 2015) may also facilitate screening athletes at risk for LEA.  

The energy requirements of elite athletes differ from sedentary individuals regarding the amount 
of energy expenditure from exercise. Manore and Thompson (2014) note that while the resting 
metabolic rate (RMR) of sedentary individuals comprised a large proportion (60-80%) of their 
total energy expenditure, athletes expended most of their energy due to the thermic effect of 
activity. Thomas and colleagues (2016) also emphasise that if an athlete is experiencing low 
energy availability, it does not necessarily mean their total energy balance is also low or that 
weight loss will definitely occur. However, if energy availability has been lowered to the point of 
affecting the vital function of the RMR, the body may be forced into ‘survival mode’, where it 
can become ‘sluggish’ in an attempt to maintain an energy balance or safe weight (Thomas, 
Erdman & Burke, 2016).  

 As most athletes have an on and off-season, with periodisation of training common for 
many elite sportspeople, energy requirements should not be static and must be flexibly adapted to 
the athlete’s daily requirement given their current training and competition engagement (Thomas 
et al., 2016). Energy needs may be increased by training load, heat/cold, high altitude exposure, 
fear, stress, physical injuries, specific drugs or medications (e.g., caffeine, nicotine), increases in 
fat-free-mass and, potentially the luteal phase of the menstrual cycle (Thomas et al., 2016). These 
same requirements may also reduce due to decreased training load, ageing, decreased FFM, and, 
potentially, the follicular phase of the menstrual cycle. (Spriet, 2014). LEA and its associated 
RED-S syndrome (Mountjoy et al., 2014) contribute to many of the upcoming conditions that 
may contradict exercise, worsen performance and endanger both physical and mental health.  

2. Cardiovascular health  

 

 

 

 

 

 

 

 

Box 4. Potential cardiovascular contraindications to exercise  

Potential cardiovascular contraindications to exercise  

The following conditions may contraindicate exercise engagement. These conditions may be applied 
througout each section of ‘Cardiovascular health’. 

• Tachyarrhythmia with uncontrolled ventricular rates 
• Uncontrolled cardiac arrhythmias with hemodynamic compromise 
• “Noticeable changes in heart rhythm by palpation or auscultation”  
• “Sustained ventricular tachycardia or other arrhythmia… that interferes with normal maintenance 

of cardiac output during exercise… (and) that (has) the potential to become more complex or to 
interfere with hemodynamic stability” 

• “Uncorrected medical conditions, such as… important electrolyte imbalance…” 
 

Sources: ACSM, 2018; Fletcher et al., 2013; Gibbons et al., 2002; McCallum et al., 2006; Mountjoy et al., 
2018. 
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Cardiovascular Training Adaptations  

Cardiovascular complications in athletes, such as sudden cardiac death, are generally uncommon 
and typically only occurs in states of extreme exhaustion and exertion (Maron et al., 1995). 
However EDs augment the risk of adverse cardiac events due to the impact of malnutrition in 
athletes engaging in inappropriate levels of activity (Casiero & Frishman, 2006). Athletes can 
have electrical, structural and functional cardiac adaptations known as “the athletes 
heart” resulting from high levels of training and overall fitness, which may skew ECG and 
pathophysiological testing and monitoring, increasing the likelihood of misinterpretation of 
findings and unnecessary sport cessation (Maron, Pelliccia, & Spirito, 1995; McArdle et al., 
2010; Lai & Chung, 2017). A study of over 1000 athletes demonstrated that about 60% of the 
sample had normal ECG or only had minor alterations, with 40% having some type of cardiac 
remodeling. In this sample, the most frequent abnormalities were mitral valve prolapse with mild 
regurgitation (n=19) and a bicuspid aortic valve with regurgitation (n=10); with less common 
defects including atrial or ventricular septal defect (n=6), dilated cardiomyopathy (n=4), mild 
pulmonary artery stenosis (n=2), and myocarditis (n=2) (Pellica et al., 2000). Common ECG 
changes include sinus bradycardia, sinus arrhythmia, first-degree atrioventricular block and 
incomplete right bundle branch block; which may not be problematic so long as the athlete is 
asymptomatic or does not produce cardiac pauses longer than 4 seconds (Lai & Chung, 2017; 
Zehender, Meinertz, Keul, Just, 1990). Structural and functional changes can include increased 
left ventricular wall thickness, increased right and left ventricular cavity size, bi-atrial dilatation, 
increased diastolic filling and increased stroke volume (Lai & Chung, 2017).  

HCM, or the thickening of the heart, is the most common cause of sudden cardiac death 
in athletes. In athletes without EDs, training can lead to increased left ventricular diastolic cavity 
dimension wall thickness to be 53 to 58 mm thick (Maron et al., 1995) which can cause confusion 
between HCM and an athletic heart. Additionally, other illnesses such as Dilated 
Cardiomyopathy, Myocarditis, Right Ventricular Dysplasia can also mimic HCM (Maron et al., 
1995). Cardiac wall thickening is proposed to be more prevalent in endurance athletes (Maron et 
al,. 1995), with those involved in rowing and cycling typically exhibiting greater wall thickness, 
while, those in power sports such as weight lifting or wrestling not typically having a wall 
thickness beyond 12 mm (Pelliccia et al., 1991). Training typically evokes a mild increase of 
equal or less than 12 mm, up to 16 mm (Mauron et al., 1995). Having a left ventral wall above 55 
mm occurs in about one third of highly trained male athletes, and wall thickening is generally rare 
in women (Pelliccia , Maron , Spataro, Proschan, & Spirito, 1991). In athletes, distinguishing 
between HCM and an athletic heart can be informed by a variety of ECG alterations, including 
striking increases in voltages, prominent Q waves or deep negative T waves. In an 
echocardiography, athletes without HCM show normal Doppler diastolic indexes of left 
ventricular filling independently of whether symptoms or outflow obstructions are present.  

Screening for cardiac abnormalities is an important measure of ensuring safety for 
athletes during the course of ED recovery and return to sport (Currie & Crosland, 2009; Mountjoy 
et al., 2015). Complex ventricular forms of arrhythmia should prompt cardiac examination as they 
may indicate increased risk of cardiac death (Williams et al., 2019; Zehender et al., 1990). 
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Depending on the level of sport, there are different levels of cardiovascular screening. For all elite 
athletes, regardless of ED presence, a fourteen lead electrocardiogram (ECG) is recommended as 
part of the sport participation evaluation (Williams et al., 2019). The physiological changes in 
ECG in athletes should be considered right/left ventricular hypertrophy, exercise-reversible ST 
elevation, and exercise reversible changes in T waves (T negativity, shape or excessive T waves 
are all normal sport adaptations). Horizontal ST segment depression is very rare in athletes and 
should be followed with further cardiologic examination.  

Sherman and Thompson (2011) highlight that the American Heart Association proposed 
a twelve element screening procedure for the cardiovascular health of athletes (Glover, Glover & 
Maron, 2007). Although these screening questionnaires can be useful to determine general risk, 
studies have shown that an ECG out-performs these questionnaires in detecting cardiovascular 
abnormalities and sport engagement risk (Williams et al., 2019). As a result of the elevated risk of 
cardiovascular events and death related to EDs, ECG screening for cardiovascular risk is 
recommended prior to athletes with an ED returning to any team or sporting activities including 
training.  

Arrhythmias 

The term arrhythmia refers to any change from the normal sequence of electrical impulses within 
the heart which therefore causes an abnormal heartbeat rhythm (American Heart Association, 
2016). Unusual electrical impulses may cause the heart to beat too fast (also known as 
tachycardia), too slow (bradycardia), or irregularly (fibrillation) (American Heart Association, 
2016). Arrhythmias can prevent the vital organs from receiving normal, steady amounts of blood 
which can cause organ damage or failure (American Heart Association, 2016). Arrhythmias in 
ED may occur as a result of effects of LEA (Spaulding-Barclay, Stern & Mehler, 2016) and 
advanced malnutrition (Sachs, Harnke, Mehler & Krantz, 2016), whereby a mismatch between 
dietary intake, vital function and exercise occurs relative to metabolically active fat-free mass 
(Mountjoy et al, 2018). Importantly, arrhythmias can present and remain irrespective of weight 
status (Spaulding-Barclay, Stern & Mehler, 2016). Symptoms of arrhythmia may include fatigue, 
weakness, dizziness, light-headedness, fainting or near fainting, rapid heartbeat, shortness of 
breath, anxiety, chest pain or pressure, and in extreme cases, collapse and cardiac arrest 
(American Heart Association, 2014). 

Bradycardia 

Bradycardia is defined as a low resting heart rate (<60 beats per minute, where a normal resting 
heart rate occurs between 60-100bpm) (American Heart Association, 2015; 2016) and is a 
subtype of arrhythmia (American Heart Association, 2016). Bradycardia associated with high 
exercise levels is common for athletes, who often record a resting heart rate between 40-60 bpm, 
with beats per minute recorded as low as 30 (Boyett et al., 2013). Bradycardic arrhythmias in 
athletes include sinus bradycardia, junctional bradycardia, first-degree atrioventricular block, and 
Mobitz type I atrioventricular block (Huggins & Woods, 2013). Data suggest these are a result of 
increased vagus nerve activity. Despite this, bradycardia may also be influenced by the effects of 
LEA (Spaulding-Barclay, Stern & Mehler, 2016) and advanced malnutrition (Sachs, Harnke, 
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Mehler & Krantz, 2016), and can present and remain irrespective of weight status (Spaulding-
Barclay, Stern & Mehler, 2016). The exact physiological cause of bradycardia, as well as its 
influence on cardiac function in individuals with ED, is not yet clear and is an area of ongoing 
study (Mehler & Anderson, 2017). Symptoms of bradycardia may include fainting, dizziness, 
fatigue, confusion, shortness of breath, and difficulty tolerating exercise (American Heart 
Association, 2016). In extreme cases, bradycardia can result in cardiac arrest, heart failure, 
fainting, chest pain and blood pressure issues (American Heart Association, 2016).  

Consequently, the presence of bradycardia should be considered carefully in the 
prescription of exercise. Gibbons and colleagues (2002) warn that sustained arrhythmia can 
interfere with normal maintenance of cardiac output when exercising and, in particular, that 
bradyarrhythmias with the potential to become more complex or to impede hemodynamic 
stability may contraindicate exercise. This is further supported by Fletcher and colleagues (2013) 
who remark that uncontrolled cardiac arrhythmias with hemodynamic compromise may also 
contraindicate exercise engagement. It should be noted that the American College of Sports 
Medicine (ACSM, 2018) is considerably more conservative, recommending that any noticeable 
change in heart rhythm by palpitation or auscultation may contraindicate exercise. 

 

 

 

 

 
Box 5. Bradycardia: Fitness or ED 

Tachycardia 

Tachycardia is defined as a high resting heart rate (>100bpm) and is a second subtype of 
arrhythmia (American Heart Association, 2016).  In athletes, tachyarrhythmias, specifically atrial 
fibrillation, are more common than in sedentary counterparts, particularly in older athletes 
(Baggish & Wood, 2011). Atrial fibrillation is speculated to be due to left atrial remodeling and 
inflammation, increasing sympathetic activity during exercise (Baggish & Wood, 2011). It is 
suggested that individuals with AN who experience tachycardia are affected by more severe 
autonomic nervous dysfunction than those with bradycardia; consequently, exhibiting an 
increased likelihood of poorer long-term outcomes (Tokumura et al., 2012). Similar to 
bradycardia, tachycardia in ED may be associated with a state of LEA. Symptoms of tachycardia 
may include fainting, light-headedness, dizziness, palpitations, chest pressure, tightness or pain, 
shortness of breath and fatigue (American Heart Association, 2016). Tachycardia consists of a 
number of subtypes, some of which represent a natural response to situations such as emotional 
distress, which may not harm the body, while others signify abnormal and dangerous responses as 
a result of faults in the electrical system of the heart (American Heart Association, 2016). The 

	

Bradycardia: Fitness or ED? 

§ Both athletes and individuals with ED commonly exhibit a ↓ HR at rest. 

§ However, upon minimal exertion (such as sittng to standing), an athlete’s HR will barely 

increase and quickly return to normal. 

§ Conversely, upon minimal exertion, an individual with ED’s HR may increase excessively 

and take extensive time to return to normal.		
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latter subtypes can involve the heart beating faster than the chambers can replenish with blood, 
ultimately compromising vital blood flow to the rest of the body and potentially death (American 
Heart Association, 2016). Other serious consequences of tachycardia can include a life-
threatening cardiac arrest or heart attack (American Heart Association, 2016). With consideration 
of these consequences, it is essential to carefully investigate tachycardia prior to any exercise 
engagement. 

Postural Tachycardia 

Postural tachycardia (PT) can present as an excessive heart rate increase of at least 30bpm within 
the first 10 minutes of standing or upright tilt from lying (Grubb, Kanjwal & Kosinski, 2006; 
Grubb & Karabin, 2008; Mehler & Andersen, 2017). Typically, upright posture changes include 
the tightening of the peripheral blood vessels and an increase in heart contractility (Grubb & 
Karabin, 2008); however, when these changes do not occur blood is left to pool in the peripheral 
parts of the body while upright, causing the heart to beat at an abnormally fast rate in an effort to 
return sufficient blood back to the brain (Grubb et al, 2006) (Box 6). While this compensatory 
effort is crucial to ensure that the oxygen supply to the brain remains constant (Grubb et al., 
2006), PT, particularly in the presence of dysfunctional exercise, can lead to minor CNS 
symptoms or in some cases sudden cardiac death. PT can arise as a result of a range of 
physiological issues, including malnutrition (Gaudiani, 2018), autonomic nervous dysfunction 
(Jacob et al., 2000), decreased heart muscle mass (particularly the left ventricle), decreased stroke 
volume, decreased blood volume (Fu et al., 2010) and emotional stress (Sheldon et al., 2015). 

 

Box 6. Pathophysiology of postural tachycardia 
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Symptoms of PT may include palpitations, light-headedness, visual blurring or tunnel vision, 
tremors, weakness, fatigue, exercise intolerance, hyperventilation, shortness of breath, anxiety, 
chest pain, nausea, peripheral coldness or pain, concentration issues and headaches (Freeman et 
al., 2011). Furthermore, a complete loss of consciousness can ultimately occur if too much blood 
remains pooled in the extremities, as the brain is starved of oxygen and nutrients (Grubb & 
Karabin, 2008). It should be noted that PT can mimic the cardiac symptoms of Postural 
Orthostatic Tachycardic Syndrome (POTS); however, POTS should not be diagnosed in the 
presence of malnutrition (Gaudiani, 2018). PT presents as a response to abnormal physiological 
or psychological influences whereby even a small postural change can cause the heart to 
overwork result (Freeman et al., 2011; Grubb & Karabin, 2008; Grubb et al., 2006). 

Orthostatic Hypotension 

Orthostatic hypotension (OH) is defined as a sustained drop in systolic blood pressure of ≥20 
mmHg or diastolic pressure of ≥10 mmHg after three minutes of standing or head up tilt from 60° 
on a tilt table, from either a sitting or lying position (Freeman et al., 2011; Lanier, Mote & Clay, 
2011). Similar to PT, OH manifests from inadequate cardiovascular and neural responses to 
standing, allowing gravity to pool blood in the lower extremities and the abdominal organs 
(Freeman et al., 2011). A sustained drop in blood pressure indicates the blood is not exerting the 
necessary amount of pressure on the artery walls, preventing the brain and other organs from 
receiving adequate oxygen and nutrients (Grubb & Karabin, 2008; National Heart, Lung and 
Blood Institute, n.d.). Symptoms of OH may include fainting, palpitations, dizziness, light-
headedness, blurred vision, weakness, fatigue, nausea, headaches, shortness of breath, and pain in 
the chest, shoulder or neck (Lanier, Mote & Clay, 2011). Although OH and PT can present with 
similar symptoms, OH is caused by orthostatic stress only, whereas PT can be caused by both 
orthostatic and emotional stress (Sheldon et al, 2015). 

Hypotension 

Hypotension is defined as a low blood pressure (<90/60 mmHg; National Heart, Lung and Blood 
Institute, n.d.). The presence of a low blood pressure indicates the blood is not exerting the 
necessary amount of pressure on the artery walls (National Heart, Lung and Blood Institute, n.d.). 
Because a normal pressure is required to supply the vital organs with sufficient oxygen and 
nutrients to work and survive, a low blood pressure can decrease this availability and, therefore, 
compromise vital supply to the organs (National Heart, Lung and Blood Institute, n.d.). Low 
blood pressure in individuals with ED can occur as a result of starvation, blood volume depletion, 
insufficient food and fluid intake, and/or purging behaviours (McCallum et al., 2006). A low 
blood pressure in individuals with ED can also occur as a result of autonomic dysfunction due to 
the disturbance of key hormones and other mechanisms regulated by the central nervous system 
(Oswiecimska et al., 2007). Even mild dehydration (represented by a 1-2% loss of body weight) 
can cause an individual to become symptomatic (American Heart Association, 2016). Symptoms 
of hypotension may include dizziness, light-headedness, nausea, fainting, dehydration, lack of 
concentration, blurred vision, cold, clammy and pale skin, rapid and shallow breathing, fatigue 
and depression (American Heart Association, 2016). It is recommended to modify exercise 
engagement until hypotension has resolved (McCallum et al., 2006). 
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Neurocardiogenic Syncope 

Syncope, or the loss of consciousness due to loss of postural tone, is more common in athletes 
than in the general population. Although syncope may be a result of malnutrition, this is not 
always the case. In one study examining athletes across 5 years, 6% had experienced syncope, 
although only 1.6% of participants experienced syncope as a result of neurocardiogenic reasons, 
and most were attributed to a sudden reduction in venous return (Baggish & Woods, 2011 108). If 
an individual has a structural or valvular heart disease, appropriate sport restriction may be 
required. However, neurocardiogenic syncope may be managed by mandating an active cool-
down period after exertion and by being mindful of hydration and salt supplementation (Baggish 
& Woods, 2011).  

Prolonged QTc interval 

Electrocardiograph (ECG or EKG) abnormalities can identify electrical and structural 
abnormalities of the heart (American Heart Association, 2015). One reading provided by an ECG 
is the QT interval, which is the time calculated from the beginning of the Q wave to the end of the 
T wave (Garson, 1993). The QT interval is an important component of the heart’s electrical 
activity and represents part of the vital contraction and relaxation process (Garson, 1993). If the 
QT interval is prolonged (such as in the presence of low potassium, calcium and magnesium) it 
can cause a life-threatening ventricular arrhythmia called torsade de pointes, which can ultimately 
result in ventricular fibrillation, preventing the heart from pumping vital blood supply to the 
body. (American Heart Association, 2016; Mehler & Andersen, 2017). 

The QTc interval, more specifically, is a measure of the same time interval as the QT, however, 
has been corrected to account for heart rate (Drew et al., 2010). The QTc is measured most 
accurately by the Fridericia and Framingham formulae (Vandenberk et al, 2016). Abnormal QTc 
prolongation is defined as >460ms in women and >450ms in men (Rautaharju, Surawicz, & 
Gettes, 2009). Severe QTc prolongation is seen in durations greater than 480ms and can lead to 
serious ventricular arrhythmias (Mehler & Andersen, 2017). Although QTc prolongation is an 
important and common consideration in AN, it may not be an exclusive marker of AN itself 
(Krantz et al., 2012). Rather, QTc prolongation may be associated with independent and 
reversible factors such as low potassium, psychotropic medications (Krantz et al., 2012) and 
hypoglycaemia (Laitinen et al., 2008). 

Valve ventricular disproportion  

As a result of an ED, the heart itself can shrink and become weakened as a result of a lack of 
nutrition. This change has been proposed to result in a disproportion of size between the valves of 
the heart and the remaining heart, termed valve ventricular disproportion (VD). In VD, there is an 
increased risk for mitral or tricuspid valve prolapse as well as a potential for decreased exercise 
tolerance and fitness due to reduced ejection fraction and minute blood volume (Mazurak, ENck, 
Teufel, & Zipel 2010). Continued exercise in the presence of these symptoms can worsen their 
states (Thompson & Sherman, 2011).  



46	

	

	

3. Key micronutrients in athlete populations 

Micronutrients (also referred to as vitamins and minerals) play a vital role in maintaining the 
body’s tightly-regulated functions including bone health, immune function, energy production, 
and metabolic regulation (Gleeson, Nieman, & Pederson, 2004). These may be consumed through 
regular dietary intake or via supplementation. Athletes with EDs are at risk for micronutrient 
deficiencies, with iron, vitamin D, calcium and antioxidants being cited as the most common in a 
joint position statement by the Academy of Nutrition and Dietetics, Dietitians of Canada, and the 
American College of Sports Medicine (Thomas, Erdman & Burke, 2016). Additionally, physical 
training, particularly at the elite athlete level, can exacerbate stress on the metabolic pathways 
which micronutrients are required to support (Thomas et al. 2016). 

Iron  

Iron supports multiple important functions including the transport of oxygen to working muscles 
and other tissues, creation and support of red blood cells, creation of intra-cellular energy, and 
bolstering the immune system (SDA [Iron], 2020). Iron deficiency may be particularly pertinent 
and common in athlete populations (Castell, Stear, & Burke, 2015). This can present with the 
following symptoms: fatigue/tiredness, diminished training capacity, reduced cognition, increased 
prevalence and duration of illnesses and infections, decresed appetite, higher resting heart rate, 
paleness, and potentially adverse pregnancy outcomes (NHMRC & MOH, 2014; SDA, 2020). 
Optimal physical performance depends upon effective utilisation and delivery of oxygen, which, 
without adequate iron, is less effective (Castell et al., 2015). All adults, including athletes, are 
encouraged to meet the Recommended Daily Intake (RDI) for iron, which may range from 
8mg/day for men to 18mg/day for non-pregnant women (NHMRC & MOH, 2014; SDA, 2020). 

Although the RDI of iron for elite athletes is not consistent in the literature, it is predicted 
to be significantly higher than in the general population for a number of reasons (SDA, 2020). For 
example, Thomas and colleagues support DellaValle’s recommendation (2013) that all female 
athletes are likely to require an additional 70% of the recommended iron intake due to the 
additional and varied physiologic demands placed on the female athlete. For an in-depth analysis 
of the identification and management of low iron in athletes see the Joint Position Statement on 
Nutrition and Athletic Performance by the Academy of Nutrition and Dietetics, Dietitians of 
Canada, and the American College of Sports Medicine (Thomas, Erdman & Burke, 2016). 

Athletes may be at particular risk for depleted iron stores for the following reasons (SDA, 2020): 

1. Physical training stimulates the production of new red blood cells and other tissues, of 
which iron is a key component, contributing to greater demand for iron.  

2. Minor ruptures in the digestive tract can cause a ‘leaking’ of red blood cells and therefore 
reduce their availability. 

3. A phenomenon called ‘footstrike haemolysis’ occurs, whereby running on a hard surface 
can cause physical damage to the red blood cells in the feet, increasing iron losses. 

4. Iron can be lost in sweat (particularly in those who sweat heavily). 
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Iron nutritional status may be further compromised in athletes who are engaging in 
restrictive eating (such as dieting/restriction, vegetarianism and veganism without appropriate 
non-haem intake strategies, or when red meat is rarely or never consumed), injured, menstruating 
(particularly if menstruation is heavy), undergoing a rapid period of growth (i.e. teenage years), 
completing high-altitude training, or experiencing increased via loss in urine or feces (Thomas, 
Erdman & Burke, 2016). See Thomas and colleagues’ (2016) recommendations for managing 
iron status in athletes. Anaemic athletes should consider reducing physical activity that further 
depletes iron stores (e.g. weight bearing exercise, running on hard surfaces; Thomas et al., 2016). 

Vitamin D 

Vitamin D is another key micronutrient for athletes listed by Thomas and colleagues (2016), 
however, since there are limited food sources of this nutrient, its main source of availability is 
from the sun or supplementation (SDA, 2020). Vitamin D assists the absorption of calcium (SDA, 
2020) and phosphorous (NHMRC & MOH, 2014) from food in the gut, and supports bone health, 
muscle strength, immune function and skin health (SDA, 2020). Thomas and colleagues (2016) 
refer to a number of studies supporting Vitamin D’s association with reduced injury risk 
(including stress fractures), inflammation and acute respiratory illness, and improved 
rehabilitation outcomes, neuromuscular function, and type II muscle fibre size. It is not unusual 
for athletes, especially those participating in indoor competitions during childhood and 
adolescence such as classical dance and gymnastics, to train long hours, resulting in inadequate 
exposure to sunlight. Where exposure is inadequate leading to low Vitamin D, it is recommended 
that team seek advice from a member of the health team to develop opportunities for regular sun 
exposure to support and sustain optimal skeletal health. It is important to note that sun exposure 
should occur safely when the UV Index is below 3, which is generally in the early morning and 
late afternoon depending on a location’s latitude (SDA; 2020). Thomas and colleagues (2016) 
suggest that aiming for blood levels from 80 nmol/L and up to 100 nmol/L to 125 nmol/L may 
support training adaptations but note that the process of determining optimal vitamin D 
requirements is complex.  

Thomas, Erdman & Burke (2016) cite insufficient empirical data to refine Vitamin D 
recommendations for athletes. Low Vitamin D can cause structural bone issues via inadequate 
skeletal mineralisation or demineralisation (NHMRC & MOH [Vitamin D], 2014). These skeletal 
concerns can present as osteomalacia or osteoporosis in adults (often with accompanying 
fractures and falls) and rickets in children (SDA [Vitamin D], 2020). Lagowska and colleagues 
(2014) recommend that athletes should be assessed for an individualised Vitamin D 
supplementation protocol if they have a history of stress fractures, bone or joint injuries, over-
training, muscle pain or weakness or low sun exposure. Similarly, Sports Dietitians Australia 
(SDA, 2020) recommend seeking medical advice from a medical doctor if deficiency is present or 
suspected.  

Calcium  

Calcium plays a number of roles in an athlete’s musculoskeletal function (such as bone creation, 
maintenance and repair, muscle contraction and nerve impulses), vital cardiac function, natural 
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blood clotting process and optimal dental (teeth) health (NHMRC & MOH, 2014; SDA, 2020; 
Thomas, Erdman & Burke, 2016). Low calcium may arise due to inadequate intake, poor 
absorption (e.g. due to low levels of vitamin D, high caffeine or alcohol intake, certain 
medications, etc.), or excretion from the body associated with other nutrients such as sodium and 
protein (NHMRC & MOH, 2014; SDA, 2020). While daily calcium intakes are suggested to 
range from 1,000mg/day for adults to 1,300mg/day for teenagers (and between these levels 
during pregnancy; NHMRC & MOH, 2014), Thompson and colleagues (2016) recommend a 
calcium intake of at least 1300-1500mg/day and a Vitamin D intake of 1,500–2,000 IU/day if 
LEA (see pp.40) or amenorrhoea (see pp.56) are present. Athlete-specific intake 
recommendations are not currently specified, however are encouraged to be higher than average 
due to the demand that physical training places on calcium levels within the body (SDA, 2020). 

As calcium is required to be readily available in the blood for its various roles, low blood 
calcium levels trigger hormones to signal the release of calcium from the bones (e.g., via PTH 
and calcitriol) to bring calcium blood levels back to normal, potentially further worsening bone 
health (SDA, 2020). Thomas and colleagues (2016) note low calcium intake is common in 
individuals who restrict energy intake (including people with disordered eating, vegans, and/or 
who do not consume dairy or other foods high in calcium). Athletes who are restricting dietary 
intake are particularly prone to low calcium intake, potentially leading to adverse bone health 
(Mountjoy et al., 2014). The NHMRC and MOH (2014) recommend calcium intake should not 
exceed 2,500mg/day and Thomas and colleagues (2016) suggest calcium supplementation should 
only be determined after a thorough assessment of the athlete’s dietary intake. We note that 
replenishing calcium and Vitamin D must co-occur with any required corrections to sex 
hormones to maximally benefit bone health.    

Antioxidants 

Key antioxidants include vitamins C and E, selenium, beta-carotene and a variety of other 
carotenoids and plant-based phytochemicals. These nutrients are commonly found in a colourful 
variety of fruits, vegetables, vegetable oils and whole grain foods. Consumption of antioxidant-
rich whole foods in post-exercise recovery nutrition is vital for athlete recovery and performance 
(SDA, 2020). Antioxidants play a pivotal role in protecting cell wall breakdown down during 
exercise, when oxygen travels through the cell wall 10-15 times the normal rate to help create 
energy for performance, contributing to a phenomenon known as oxidative stress (Peternelj & 
Coombes, 2011). Chronic exposure to oxidative stress can favourably enhance the body’s native 
antioxidant system functions and reduce future cell wall breakdown (Watson et al., 2005), 
however, only if the athlete has consumed adequate antioxidant-rich whole foods to support this 
process (Thomas et al., 2016). 

Athletes most at risk of insufficient antioxidant intake are those who restrict energy 
intake overall as well as those who limit their intake of fat, fruits, vegetables and whole grains 
(Rosenbloom & Coleman, 2012). Contrary to popular belief that antioxidant supplementation can 
effectively replace dietary intake, supplements that are taken in place of antioxidant-rich whole 
foods are discouraged (Thomas and colleagues, 2016). For example, little evidence exists to 
prove supplementation supports athletic performance (Peternelj & Coombes, 2011), and the 
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research methodology in existing studies is questionable (Thomas and colleagues, 2016). Further, 
supplementation may negatively impact training adaptations (Draeger and colleagues, 2014) or 
even cause a pro-oxidative response if supplemented above the Tolerable Upper Intake Level 
(Peternelj & Coombes, 2011).  

4. Electrolyte abnormalities 
 

 

 

 

 

Box 7. Electrolytes facts  

Electrolytes, or electrically-charged particles or ions, are key regulators of the body’s exchange of 
fluids, nutrients and waste products (McArdle, Katch, & Katch, 2015, pp. 67). Electrolytes can be 
lost in sweat during exercise and are regularly affected in purging-related eating disorders 
(Lindsay, 2017; Mehler, 2001; Mehler & Andersen, 2017). Although we will review a range of 
electrolyte-specific symptoms in upcoming paragraphs, it should be mentioned that more severe 
symptoms can include rhabdomyolysis (the breakdown of muscle with strenuous exercise), 
significant cardiac arrhythmias and sudden death (Mehler & Andersen, 2017). 

 

 

 

 

 

 

Box 8. Potential electrolyte contraindications to exercise 

Some of the most common electrolytes affected in ED are potassium, sodium and 
bicarbonate, with symptoms often presenting as dizziness, weakness, fatigue, constipation, 
muscle pain, abnormal skin sensations and depression (Mehler & Andersen, 2017). Importantly, 
these negative health and performance consequences also present in individuals engaging in 
subclinical rates of purging (Raj, Keane-Miller, & Golden, 2012). In fact, a history of purging 
may be a more sensitive indicator of complications than lifetime BN diagnosis (Raj et al., 2012).  

	
	

Electrolytes: 

§ Electrically-charged particles or ions within the body 

§ Key regulators of fluid, nutrients and waste products  

§ Commonly depleted with purging and in sweat 

§ Detrimentally, both electrolytes and water are often lost in unison. 
§  

 

  

	

	

	

Potential electrolyte contraindications to exercise 

The following conditions may contraindicate exercise engagement. These conditions may be 
applied througout each section of ‘Electrolyte Abnormalities’. 

• Electrolyte imbalance and/or a hypohydrated state  
Sources: Fletcher et al., 2013 and Thomas, Erdman & Burke, 2016. 

Modifying exercise engagement, both with and/or without increased caloric and nutritional 
consumption, may favour improved energy and nutritional availability and the improvement of 
LEA-related electrolyte consequences. 
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Hypokalemia 

Hypokalemia is defined as a serum potassium level below 3.6 mmol/L, which can be caused by 
purging in ED (Gaudiani, 2018; Mehler & Andersen, 2017). Potassium is a key electrolyte 
involved in normal cellular function, especially in muscles and nerves (Stone, Martyn & Weaver, 
2016). The heart muscle is particularly sensitive to changes in potassium concentration 
(American Heart Association, 2005). Symptoms of hypokalemia may include muscle weakness, 
cramping, abnormal skin sensations, constipation, heart palpitations, fatigue, respiratory difficulty 
and paralysis (American Heart Association, 2005; Mehler & Andersen, 2017). Severe 
hypokalemia (<2.5 mmol/L) can cause rhabdomyolysis, significant cardiac arrhythmias and 
sudden death (Mehler & Andersen, 2017). ECG changes due to hypokalemia can include “flat or 
inverted T waves, ST segment depression, and prominent U waves, which can exceed the 
amplitude of the T waves” (Mehler & Andersen, 2017). For athletes, the amount of sweat 
excreted in sport is negligible and does not impact the healthy athlete. However, in the case of an 
athlete with low potassium and higher levels of sweat excretion, it may be prudent to reassess 
potassium levels more frequently, as high sweat loss can contribute to the overall deficiency 
(Castell et al., 2015). Food sources of this nutrient include a variety of fruits, vegetables, nuts, 
wholegrains, and dairy products. 

Hypophosphatemia 

Hypophosphatemia is defined as a serum phosphate level below 0.8mmol/L (2.5 mg/dL) (Agency 
for Clinical Innovation, 2017). Causes of low phosphate may include, but are not limited to, 
refeeding syndrome, malnutrition, chronic diarrhoea, and the chronic use of diuretics, and chronic 
alcohol use (Agency for Clinical Innovation, 2017). Symptoms of low phosphate can include 
muscular dysfunction and weakness, which can affect the heart, eye, respiratory and throat 
muscles, abnormal blood-oxygen levels, and irregular heartbeats (Agency for Clinical Innovation, 
2017). Furthermore, hypophosphatemia may induce a state of confusion and delirium, anaemia 
and an increased severity of infections (Agency for Clinical Innovation, 2017). Lastly, 
rhabdomyolysis, coma and even death may result (Agency for Clinical Innovation, 2017). 
Adequate phosphate supplementation can have ergogenic benefits for performance for healthy 
athletes. Indeed, increased phosphate has been related to improved Vo2 max, anaerobic threshold, 
and race times (Castell et al., 2015; Folland et al., 2008). Food sources of phosphorus include 
milk, yogurt, cheese, meats, nuts and whole grains. Food sources of phosphorus include milk, 
yogurt, cheese, meats, nuts and whole grains. 

Hypomagnesemia 

Hypomagnesemia, or low serum levels of magnesium (<0.7 mmol/L), can present as a result of 
diarrhoea, the use of diuretics, hormone dysfunction, alcohol intake and some medications 
(American Heart Association, 2005). Low levels of magnesium can cause disturbances to other 
vital hormones and electrolytes, as well as muscle tremors and fasciculations, tetany, vertigo, eye 
problems, altered mental state, respiratory compromise, cardiac arrhythmias, ataxia, seizures, 
dysphagia and sudden cardiac death (American Heart Association, 2005; Mehler & Andersen, 
2017). Magnesium is an important cofactor of adenosine triphosphate (ATP) generation and 
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depletion in athletes seems to cause mitochondrial dysfunction. Exercise-induced 
hypomagnesaemia appears to coincide with alterations in ECG recording, which may represent 
heightened risk of arrhythmias or exhaustion (e.g. muscle fatigue and body collapse). Athletes 
may be especially prone to experiencing hypermagnesemia, due to depletion via sweat and urine, 
with weight class sports using hypohydration methods at greatest risk. Conversely, improving 
magnesium levels in athletes has been related to improved strength performance (Santos et al., 
2012). Food sources of magnesium include whole grains and nuts. 

Hypercarbia 

Hypercarbia, also known as metabolic alkalosis, is one of the most common clinical 
abnormalities in people with ED (Mehler & Andersen, 2017). Similar to other electrolyte 
disturbances, hypercarbia can be caused by purging and is defined as a higher-than-normal serum 
bicarbonate level (30-40 mmol/L; Mehler & Andersen, 2017). Usually, metabolic alkalosis is 
asymptomatic, however, when bicarbonate increases above 35 mmol/L, short and shallow breaths 
may present contributing to respiratory complications (Mehler & Andersen, 2017). Indicators of 
abnormal respiration, such as shortness of breath and signs of poor perfusion including light- 
headedness, cyanosis, confusion, nausea, ataxia, pallor or cold and clammy skin (American 
College of Sports Medicine, 2018, pp. 84) may contraindicate exercise engagement. 

Hyponatremia 

Sodium is the main extracellular fluid excreted in sweat and can be lost in significant amounts 
during exercise. For example, a football player can lose 3-5 gms of salt during a 90 minute 
training session, with other athletes in other sports recording up to 10 gms lost (Shirreffs et al., 
2006). Hyponatremia, or a low concentration of serum sodium, can present as mild to moderate, 
120-130 mmol/L, or severe, <120mmol/L (Mehler & Andersen, 2017). Hyponatremia can prevail 
in response to two main physiological disturbances. Firstly, a decreased concentration of serum 
sodium may present during a low volume status, or a state where the body is left with lower than 
required levels of salt and water due to behaviours such as purging or excessive sweating 
(Gaudiani, 2018; Mehler & Andersen, 2017). Secondly, a low serum sodium concentration may 
occur when the body is holding too much water as a result of malnutrition, (which prevents the 
kidneys from working normally to excrete unneeded water in urine, leading to an excessive water 
build-up inside the body), or due to extremely high water intake (Gaudiani, 2018; Mehler & 
Andersen, 2017). Hyponatremia is most common in endurance athletes, particularly those who 
are low weight and inexperienced with managing hydration during sport (Castell, Stear, & Burke, 
2015). Replenishing lost sodium (through external supplementation) is a prerequisite for 
replacing water losses and euhydration; thus, exercise and sport participation is contraindicated if 
athletes are unable to do so. Symptoms of hyponatremia can range from less severe (e.g. nausea, 
confusion, headaches, and vomiting) to more severe (e.g. delirium, impaired consciousness, 
seizures, and, in some cases, cardiorespiratory arrest; Henry, 2015). Considering these risks, it is 
reasonable to suggest exercise in individuals with hyponatremia may be contraindicated or 
require modification.  
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Hypoalbuminaemia 

Albumin is a protein produced in the liver, with adequacy typically assessed via serum albumin 
testing. Hypoalbuminaemia occurs when there is a low level of albumin (<3.6g/100ml). This may 
arise from decreased production of albumin in the liver or loss of albumin in the gastrointestinal 
tract or kidney due to prolonged starvation. Individuals with an ED, particular those with AN, 
may be at heightened risk for hypoalbuminaemia and related sudden death (Sardar et al., 2015). 
However, low albumin is neither a sensitive or specific indicator of malnutrition.  

5. Sex Hormones and Relative Energy Deficiency in Sport 

Relative Energy Deficiency in Sport 

The term “Relative Energy Deficiency in Sport” (RED-S) has recently replaced the less inclusive 
“female athlete triad” to characterise the physiological consequences of low energy availability in 
athletes (Mountjoy et al., 2014). RED-S is defined by the International Olympic Committee 
Consensus group as, “a syndrome resulting from relative energy deficiency that affects many 
aspects of physiological function including metabolic rate, menstrual function, bone health, 
immunity, protein synthesis, cardiovascular and psychological health” (Mountjoy et al., 2014, pp. 
1). RED-S expands the term female athlete triad by: (a) acknowledging that a state of low energy 
availability can be experienced by both males and female athletes, as well as athletes prior to 
puberty and; (b) highlights that this phenomenon extends to other body systems beyond the three 
components of menstrual function, energy availability, and bone health” (Mountjoy et al., 2014).  

Health consequences of RED-S may affect the cardiovascular, gastrointestinal, 
immunological, endocrine, haematological and psychological systems, and can also impact 
menstrual function, bone health, and general growth and development (Mountjoy et al., 2018). 
Performance consequences of RED-S can include a decline in training reactivity, coordination, 
concentration, glycogen stores, muscle strength, and endurance performance, as well as impaired 
sporting judgement, irritability, depression and increased injury risk (Mountjoy et al., 2018). In 
male athletes specifically, higher exercise dependence scores, were associated with higher ED 
symptoms, RED-S biomarkers (i.e. markers of endocrine, gastrointestinal, cardiovascular, 
haematological, metabolic, and bone health systems), more severe negative energy balance, and 
higher cortisol levels (Torstveit, Fahrenholtz, Lichtenstein, Stenqvist, Melin, 2019).  

For those experiencing LEA, Gordon and colleagues’ (2017) suggest that decreasing or 
modifying exercise, both with and/or without increased caloric and nutritional consumption, may 
favour improved energy availability (Gordon et al., 2017) and that with increased EA, the health 
and performance markers associated with RED-S may begin to diminish. Although weight 
management techniques are often used and promoted to enhance athletic performance, Gaudiani 
(2018) recommends that more appropriate targets for improving performance should include: 
adequate hydration, energy and nutrient intake, sleep, recovery, and emotional health. Potential 
contraindications and modifications to exercise in individuals with RED-S are listed throughout 
this document and pertain to the cardiovascular system, electrolytes, sex hormones, body 
composition, psychological well-being, behavioural patterns, and other outcomes of ED.  
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Immunity 

As outlined by the RED-S model, immune function is impacted by LEA and can be further 
exacerbated in individuals engaging in DE (Mountjoy et al., 2018). Spence and colleagues note 
that impaired immune system functioning related to DE can place athletes at significantly greater 
risk for upper respiratory tract infections (URI). These may be particularly common during high 
training season. Further, Nieman (2003) notes that while moderate and healthful activity serves to 
improve immune system functioning (Nieman, 2003), DE contributes to decreased immune 
functioning, leading to increased URI risk. As such, screening athletes exhibiting recurring URI 
may help to identify those with excessive training load or engaging in DE. 

Amenorrhea 

Amenorrhea is defined as the absence of menstrual cycles for more than 90 days (Nattiv et al., 
2007). One subtype of amenorrhea, functional hypothalamic amenorrhea (FHA), can occur as a 
result of metabolic stress, such as low EA, or psychological stress imposed on the body (Berga & 
Loucks, 2006) (Box 9). Research examining differences between women with FHA and 
eumenorrheic controls, found higher interpersonal dependence and coping difficulties in the FHA 
group (Gordon et al., 2018). Irrespective of the stressor causing the FHA, an increased release of 
stress hormone, cortisol, and a dysregulation of sex hormones, including gonadotropin-releasing 
hormone (GnRH), luteinising hormone (LH), oestrogen, and follicle stimulating hormone (FSH), 
amongst others can occur (Berga & Loucks, 2006; Silveira, MacColl, & Bouloux, 2002). The 
altered release of both stress and sex hormones disrupts menstrual homeostasis, ultimately 
inducing menstrual dysfunction (Berga & Loucks, 2006). FHA must only be diagnosed when 
organic or anatomic issues causing the amenorrhea have been excluded and when the menstrual 
cycle interval persistently exceeds 45 days and/or when amenorrhea is present for 90 days or 
more (Gordon et al., 2017). The complexity of hormonal changes in a LEA state provide an 
ongoing area of research (Mountjoy et al., 2018). 

 

 

 
 

 

Box 9: Functional hypothalamic amenorrhea: definition and causes  

Amongst its various consequences, such as the delay and stunting of growth during 
puberty (Gordon et al, 2017), infertility, decreased perfusion of working muscle, and decreased 
skeletal muscle oxygen uptake and utilization during physical activity, FHA can also significantly 
endanger skeletal health (Gordon et al, 2017; Nativ et al, 2007). It has been identified that LEA in 
FHA can cause a decrease in the presence of oestrogen, which usually maintains bone health by 

	

Functional Hypothalamic Amenorrhea:  

§ Absence of menstrual cycle for ≥90 days (regardless of weight change or athlete/non-
athlete). 

Caused by: 

§ Metabolic stress (LEA of ≤30 kcal/kg FFM/day (≤125 kJ/kg FFM/day) (*subclinical 
presentations can occur both above and below this threshold)  

§ Psychological stress 
 

 

  

	

	

	



54	

	

	

promoting calcium absorption, reducing calcium excretion, decreasing the rate of bone break-
down and overall, protecting the uncoupling of bone metabolism (De Souza, 2019; McArdle et 
al., 2010). Low levels of oestrogen can indicate a state of hypothalamic hypogonadism, a clinical 
syndrome which occurs as a result of abnormal pituitary gonadotropin levels, regardless of body 
weight (Silveria et al., 2002). The presence of both menses and normal endogenous oestrogen, in 
addition to many other hormones that are disrupted in both LEA and FHA, have been found to be 
crucial to supporting a healthy bone mineral density (BMD; Karlsson, Weigall, Duan, & Seeman, 
2000). 

The essential role of oestrogen in protecting bone health is thought to be so strong, that 
the state of hypoestrogenism in the presence of LEA may negate the usual positive effects of 
weight-bearing exercise at the spine in athletes with menstrual dysfunction (Kandemir et al, 
2018). Indeed, Ackerman et al (2015) found that oligomenorrheic athletes were not only unable to 
experience the usual benefits of weight-bearing exercise on bone mineral density, but also 
reported a significantly higher occurrence of stress fractures when compared with both 
eumenorrheic athletes and non-athletes. Amenorrhea can increase the relative risk of stress 
fractures in both female athletes by two- to four-fold, when compared with athletes with regular 
menses (Nattiv et al., 2007). 

Furthermore, a history of menstrual disturbances (including infrequent, light or absent 
menses) between menarche and young adulthood can also increase the likelihood of developing 
decreased BMD and bone geometry, even with regular exercise engagement (Mallinson et al., 
2016). The peak rate of bone formation in healthy females occurs during a short window in 
adolescence; however, if this critical period is interrupted by menstrual dysfunction, this lifetime 
bone supply cannot be properly developed, potentially causing irreversible osteoporosis and a 
serious risk of repeated fractures (Mallinson et al., 2016). It is important to note that BMD will 
continue to decline as the number of missed menstrual cycles accumulates as cumulative 
menstrual dysfunction is a significant predictor of poor bone mass (Drinkwater, Bruemner, & 
Chesnut, 1990; Mallinson et al, 2016). As athletes are generally expending more calories than 
non-athletes, they are at an increased risk of experiencing LEA (see pp.40) and associated 
menstrual dysfunction (Melin et al., 2019).  That being said, non-athlete exercisers also 
experience detrimental consequences of LEA and menstrual dysfunction, suggesting they are not 
exempt from the issues arising from a hypothalamic hypogonadal state (Torsveit & Sundgot-
Borgen, 2005). BMD and bone geometry may be compromised most when accompanied by a low 
BMI, late menarche or when amenorrhea persists for several years or more (Mallinson et al, 
2016). Although many physiological consequences of malnutrition are reversible with adequate 
weight restoration and nourishment, the detrimental impact of LEA on bone health can be the 
most problematic to reverse and long lasting.   
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Box 10. Pathophysiology of functional hypothalamic amenorrhea 

It is important to note that FHA can still occur even if the athlete is not at an objectively 
low weight or if no changes in body weight are present and that growing adolescents require a 
higher EA than older women to continue normal menstrual function (Gordon et al., 2017). 
Gordon and colleagues (2018) suggest that normal menstrual function may return within six to 
twelve months of weight stabilisation in combination with psychological support; however, they 
also note that the longer the amenorrhea has been present, the longer time it may take to reverse 
and for some, regular menses may never resume. The most effective method of preventing 
adverse hormonal effects of physical activity is to increase EA to at least greater than 30kcal/kg 
of lean body mass per day, minimize psychological stress (Gordon et al., 2017) particularly in 
athletes (Melin et al., 2015). Indeed, if an individual is amenorrhoeic and unable to engage in a 
nutrition plan, this may contraindicate exercise due to bone and fertility implications (McArdle et 
al., 2010; Warren & Perlroth, 2001). Further, excessive high impact exercise, such as repetitive 
jumping and running, without normalised sex hormones or resumption of menses may negatively 
impact long-term bone health; these activities would therefore be contraindicated (Schied et al., 
2011; Zanker et al., 1998). Finally, failing to modify exercise amount, type and/or intensity in the 
presence of FHA may worsen existing hormonal and energy disruptions, which could further 
contribute to menstrual dysfunction and its consequences (Gordon et al, 2017; Nattiv et al, 2007). 
The Female Athlete Triad Coalition has proposed a number of factors, which can increase risk of 
adverse outcomes for athletes participating in sport. These include: less than six menses in the last 
12 months, a BMD z-score equal or less than 2 or less then one at high risk of trabecular bone 
sites, BMI < 17.5kg/m2, and current ED diagnosis (Joy et al., 2016). 
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Overtraining Syndrome  

There is a range of definitions for overtraining syndrome (OTS); however, for the purpose of this 
guideline, we will define OTS as the accumulation of stress resulting from physical training in 
addition to life stressors. OTS can result in psychological (depression, insomnia) and 
physiological symptoms (fatigue, weight loss, menstrual disturbance) as well as poorer long-term 
athletic performance (Carafagno & Hendrix, 2014; Thompson & Sherman, 2011). Gleeson and 
colleagues (2002) note that athletes with OTS engage in excessive training, while attempting to 
improve their physical condition and performance, which instead contributes to chronic fatigue 
and worsening competitive performance. Estimated prevalence of OTS ranges are between 5-65% 
of athletes, with estimates varied due to the diversity of sport types investigated and 
demographics of the included sample (Carafagno & Hendrix, 2014). It is unclear whether there 
are gender differences in the prevalence of OTS, however, athletes competing in endurance sports 
where the body is under significant stress for a long period of time, appear to be at greater risk for 
developing OTS (Carafagno & Hendrix, 2014). OTS can result in over 200 individual markers, 
with common symptoms including muscle soreness and weakness, cytokine action, hormonal and 
haematological changes, mood swings, depression, loss of appetite and diarrhoea (Eichner, 1994; 
Fry et al., 1991). Gleesson and colleagues (2002) highlight the following markers in detecting 
OTS:  

● Performance 
● Mood state questionnaires 
● Diary of responses to training (fatigue, muscle soreness) and symptoms of illness 
● Sleeping heart rate 
● Blood lactate and plasma cortisol response to 

high intensity or incremental exercise 
● Plasma creatine kinase activity 
● Cortisol:Testosterone ratio 
● Nocturnal urinary noradrenaline and adrenaline 

secretion 
● Routine haematology (blood haemoglobin, 

serum ferritin, leukocyte counts) 
● T-lymphocyte CD4+/CD45RO+ expression 
● Experience of coach and athlete 

If OTS is detected, team training and competition is contraindicated as continued high volume of 
training without incorporating an appropriate rest time can result in worsening immune and 
endocrine system function, depression /mood swings, and overall decline in performance 
(Gleeson, 2002). It can take weeks to month to recover from OTS (Gleeson, 2002); however, 
restorative activities in SEES-A Level A may be applicable during this phase. OTS should not be 
confused with over reaching, which is a normal progression of training and performance defined 
by short term performance losses during high levels of training (Hawley, Schoene,Harmon & 
Rubin, 2003; Gleeson, 2002). When an athlete is over reaching, they may experience muscle 
soreness, decreased coordination, reduced libido, or more frequent URI (Hawley,et al., 2003).  



57	

	

	

Overreaching can resolve quickly (i.e. less than one week) if followed by periods of lighter 
training (i.e. tapering; Hawley et al., 2003). If over reaching continues without appropriate rest 
periods for the athletes, it can lead to OTS (as seen in Figure 1). 

 

Figure 1. Progression of overtraining by Carfagno and Hendrix (2014) 

Sex hormones and gonadotropins 

Decreased GnRH drive, disrupted LH pulsatility, low FSH, estriadol, and progesterone, amongst 
other hormonal disruptions, are associated with amenorrhea and various patterns occurring in 
menstrual dysfunction. The hormonal suppression seen in LEA leads to poor bone health, the 
stunting of growth during puberty, infertility, and suboptimal muscular performance particularly 
in athletes (Berga & Loucks, 2006; Gordon et al., 2017; Kandemir et al., 2018; Nattiv et al., 2007; 
Silveira et al., 2006).  Although it has been found that improving EA and a trend of weight gain in 
underweight individuals can positively alter metabolic hormone profiles in a matter of days to 
weeks, exercise in the presence of abnormal hormone profiles must still be prescribed cautiously 
(Mountjoy et al., 2014). It has been suggested that the most effective method of preventing 
adverse hormonal effects of physical activity is to minimise stress and increase energy 
availability to at least above 30 kcal/kg of lean body mass per day, particularly in athletes (Melin 
et al., 2015).  

Sex hormones in males, especially in male athletes, can become negatively affected as a 
result of starvation-induced central hypothalamic hypogonadism (Mehler & Brown, 2015). Low 
levels of sex hormones, including testosterone, LH, FSH, GnRH, as well as abnormal 
LHpulsatility, can cause impaired reproductive function, fertility, and bone health (Mehler & 
Brown, 2015; Mountjoy et al., 2014) (Box 11). Even prior to the elite level, amateur exercisers 
with dysfunctional exercise have been found to have lower levels of testosterone with endurance 
runners being at heightened risk (Geesmann et al., 2017; Hagmar, Berglund, Brismar, & 
Hirschberg, 2013; Torstveit et al., 2019; Wheeler et al., 1991). Further, the reluctance of male 
athletes to report these particular issue, in conjunction with normalisation of disordered eating 
exercise behaviours in athletic circles, may contribute to delays in treatment, poorer outcomes, 
and protracted return to healthy functioning (Petrie & Rogers, 2001). 
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Box 11. Effect of low energy availability on male sex hormones 

6. Body Composition 
The sporting environment often promotes adapting body composition for the purpose of 
achieving peak optimal performance. However, self-directed attempts to change body 
composition can both detrimentally affect fat-free mass, metabolic function, strength, and 
performance (Sundgot-Borgen & Garthe, 2011; Trexler et al., 2017) as well as put individuals at 
risk for developing an ED. Further body composition changes that occur in the presence of an 
ED, can decrease an individual’s endurance, cardiovascular fitness, and strength (Santos et al., 
2014). Individuals with AN in particular typically lose muscle mass, while gaining fat mass, and 
have poorer physical performance while underweight, contributing to recommendations for 
engaging in individualized, health-enhancing physical activity programs to improve fitness 
(Alberti et al., 2013).  

Compared to controls, athletes have higher bone and muscle mass, and lower fat mass 
(Popovoc et al., 2013). An athlete’s body composition will vary largely based upon gender, sport, 
position, and competition level. For example, athletes competing in lean-focused sports (e.g. 
cycling, gymnastics, and figure skating) are more likely to have a lower body mass index, lower 
percent body fat, and greater variation in weight prior to Olympic competition than those not 
competing in lean-focused sports, with male athletes reporting greater discrepancies than female 
athletes. Santos and colleagues (2014) developed a standard set of appropriate reference values 
for body composition and anthropometric measurements in elite athletes in over 10 sports in both 
male and female athletes which may serve as treatment markers for ED treatment.   
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Low Bone Mineral Density (BMD) 

Low BMD is defined by a z-score less than -1.0 in a weight-bearing athlete (ACSM, 1997; Leib, 
Lewiecki, Binkley, & Hamdy, 2004). A z-score compares an individuals BMD to someone of 
their same age, sex, and sometimes race, depending on the database used. A low BMD can be 
caused by a larger amount of bone breakdown than bone formation due to the negative effects of 
LEA (Nattiv et al., 2007). Importantly, a low BMD can occur in both males and females, with 
males with AN found to display greater bone loss at the lumbar spine than in women (Mehler, 
Sabel, Watson and Andersen, 2008). Further adding to this concerning observation is the fact that 
the duration of AN in males in this study was shorter than in females, suggesting that bone health 
may decline faster in men than in women (Mehler et al., 2008). Contrastingly, some women with 
LEA and amenorrhea do not display any bone concerns when initially tested (De Souza, 2019). 
However, once this bone damage has occurred it can still remain for additional months to years 
following adequate energy availability and recovered menses and, in some cases, may never fully 
recover (De Souza, 2019; Warren et al., 2002). Consequences of poor bone health can include the 
complete inability to engage in exercise and other daily activities of living, pain and disability, 
permanent rounding of the upper back due to micro fractures (kyphosis), the requirement of a 
walker aid, and the use of pain medications which can cause dependency and constipation, 
amongst other negative sequelae (Gaudiani, 2018). 

A low BMD can occur when a chronic energy deficiency or LEA triggers physiological 
adaptations to conserve energy (De Souza, 2019) (Box 12). Adaptations may include a reduction 
in oestrogen, which is involved in the disruption or elimination of reproductive function to 
conserve energy, as well as the suppression of a range of metabolic hormones (De Souza, 2019). 
Metabolic hormones, such as the “fullness hormone” leptin, thyroid hormone triiodothyronine 
(T3), glucose-regulator insulin, and insulin-like growth factor 1 (IGF-1), are decreased in a LEA 
state, while anabolic growth hormone (GH) and GH resistance are increased (De Souza, 2019). 
Other metabolic hormones, such as hunger hormone ghrelin, fullness hormone peptide tyrosine 
(PYY), stress hormone cortisol, and growth hormone (GH) are increased in a LEA state (De 
Souza, 2019). Further, a LEA state can decrease the release of sex hormones GnRH, LH and 
FSH, in combination with other hormones mentioned above, to disrupt menstrual homeostasis 
and ultimately induce menstrual dysfunction, which can endanger skeletal health (Berga & 
Loucks, 2006; Gordon et al., 2017). The hormonal changes resulting from LEA causes the 
uncoupling of bone turnover, whereby resultant low levels of oestrogen allow increased bone 
resorption and the changes in metabolic hormones cause decreased bone formation (De Souza, 
2019). The ultimate result of LEA and menstrual dysfunction is dangerously low bone strength 
and a resultant high risk of fractures (De Souza, 2019). BMD and bone mineral geometry may be 
compromised most when accompanied by a low BMI, late menarche, or when amenorrhea 
persists for several years or more (Mallinson et al., 2016). 
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Box 12. Pathophysiology of low energy availability on bone 

LEA prior to puberty is particularly damaging as vital bone growth can be stunted and 
important sexual development, required to maximise bone growth, can be delayed (Schneider et 
al, 2000). Further, menstrual disturbances between menarche and young adulthood increases the 
likelihood of developing a low BMD and poor bone geometry, even with regular exercise 
engagement, which would normally encourage bone growth (Mallinson et al., 2016; Singhal et 
al., 2018). It has been suggested that a state of hypoestrogenism negates the usual positive effects 
of weight-bearing exercise at the spine in oligomenorrheic athletes (Kandemir et al, 2018). The 
peak accrual of bone, contributing to adequate BMD and bone content, in healthy females 
typically occurs for a period of three years (between 11-14 years of age) and quickly falls after 16 
years and/or two years post-menarche (Theintz et al., 1992). In males, this accrual occurs for a 
duration of four years (between the ages of 13-17 years) and continues at a slower rate from 17-
20 years (Theintz et al., 1992). If bone accrual is interrupted in adolescence due to menstrual 
dysfunction or inadequate sex hormones, it is therefore difficult to recover the lost bone in early 
adulthood and beyond, potentially initiating a lifetime consequence of osteoporosis and fractures 
(Mallinson et al, 2016). It is important to note that BMD will continue to decline as the number of 
missed menstrual cycles accumulates, ad cumulative menstrual dysfunction is a significant 
predictor of poor bone mass (Drinkwater, Bruemner, & Chesnut, 1990; Mallinson et al., 2016). 

Amenorrheic female athletes are observed to possess significantly lower hip and lumbar 
spine bone mineral density when compared with eumenorrheic athletes (Ackerman et al., 2012). 
Particularly, young female athletes with oligomenorrhea exhibit a higher risk of experiencing 
stress fractures than young female athletes with normal menstrual function and non-athletes with 
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normal menstrual function (Ackerman et al., 2015). Ackerman and colleagues (2015) 
demonstrated the oligomenorrheic athletes were simultaneously unable to experience the usual 
benefits of weight-bearing exercise on bone and increased their susceptibility to stress fractures 
(Ackerman et al., 2015). Indeed, amenorrhoeic athletes have lower BMD and bone geometry, 
particularly at the lumbar spine and worse bone architecture, particularly at the non-weight 
bearing radius (Ackerman et al., 2012). Importantly, non-athlete exercisers also experience 
detrimental consequences of LEA and menstrual dysfunction (Torsveit & Sundgot-Borgen; 
2005). 

Howgate and colleagues (2013) recommended that high impact activity may be 
contraindicated until a BMI of 16 is reached, due to the damaging effects of low BMI on bone 
growth. Furthermore, when symptoms such as LEA, amenorrhea, and low BMD are present, there 
is an increased risk of bone stress injury, which poses the risk of further delay in one’s ability to 
engage in exercise (Barrack et al., 2014; Mountjoy et al., 2014). One study revealed that athletes 
with oligomenorrhea, without a current ED, were significantly more likely to report a stress 
fracture (approximately one in four) when compared with individuals with AN not presently 
exercising (one in twenty) as well as with eumenorrheic controls (1.2%); although individuals 
with AN were found to report higher overall fracture rates (Kandemir et al, 2018). 

Miller and colleagues (2006) found that the greatest increases in lumbar spine and hip 
bone density can occur with a simultaneous improvement in weight of >85% of ideal body weight 
(IBW) and/or by an increase in body weight (BW) by 10% along with the resumption of menses 
(having had at least one menses in the past three months). In this study, bone density remained 
consistent in women who gained weight only (~70% of these women did not resume menses with 
the weight gain); increased slightly in those who recovered menses only (only a small weight gain 
of <10% BW occurred); and increased the most in those who recovered both menses and weight 
(Miller et al, 2006). This study also found that bone loss occurs rapidly (up to 3% per year) in 
young women with AN, but that with both weight gain and resumption of menses, hip BMD can 
recover at a rate of 2% over a one year period and that with a resumption of menses alone spine 
BMD can recover by 3% over a one year period (Miller et a, 2006). At present, recovery of bone 
geometry is not known (De Souza, 2019). Barrack and colleagues (2014) recommend a 
combination of strategies to reverse or minimise low BMD including nutritional intervention, 
meeting both minimum weight requirements and/or weight gain goals, psychological counselling, 
and engaging in tailored exercise programs to achieve outcomes including, but not limited to, 
improved muscle strength (Barack et al., 2014). 

It has been recommended, particularly in athletes, that the most effective prevention of 
hormonal effects of physical activity is to increase EA to >30kcal/kg of lean body mass per day 
(Melin et al., 2015). Indeed, failing to modify exercise in the presence of FHA may worsen 
existing hormonal and energy disruptions, which could further contribute to poor bone health 
outcomes (Gordon et al., 2017; Nattiv et al., 2007). It is suggested that if an individual is 
amenorrhoeic and unable to engage in a nutritional rehabilitation, exercise is contraindicated due 
to the potential negative bone implications (McArdle et al., 2010). Further, high impact exercise 
(such as jumping) in the absence of normalised sex hormones, as well as running without the 



62	

	

	

resumption of menses may negatively influence long-term bone health (Schied et al., 2011; 
Zanker et al., 1998). Exercise modification is therefore be required in these circumstances. 

Body fat and weight factors 

Body Mass Index (BMI) is a ratio of weight to height and is determined by dividing one’s weight 
in kilograms by meters squared (McArdle et al., 2010). BMI does not depict health status; indeed, 
some individual’s weight is not affected at any stage of an ED, reflecting the need to evaluate 
medical and psychological parameters of a person’s health (Gaudiani, 2018). Despite this 
argument, BMI has historically been used as a marker of medical status in people with eating 
disorders .For example, it has been suggested that a BMI of less than 75% of median for age, sex 
and height may indicate the need for hospitalisation (Geller et al., 2012)). 

Recent literature recommend that a progression of weight recovery may be more 
appropriate instead of utilizing a solitary marker of weight (which impacts BMI) to decide 
appropriate exercise engagement (Cook et al., 2016; Noetel, Dawson, Hay, & Touyz, 2017; 
Quesnel et al., 2017). Further, the International Olympic Committee states a prolonged low body 
fat percentage (measured by DXA or anthropometry using The International Society for the 
Advancement of Kinanthropometry ISAK or non-ISAK approaches) is a moderate 
contraindication to return to sport, as is a weight loss of 5-10% in one month (Mountjoy et al., 
2014). Research has also proposed that prior to engaging in regular aerobic physical activity or 
rigorous training, achieving 90% of ideal body weight may be important (McCallum et al., 2006).  

 

 

 

 

Box 13: BMI and health status  

A variety of techniques are employed to assess body composition (dual energy x-ray 
absorptiometry (DXA), hydrodensitometry, air displacement plethysmography, skinfold 
measurements, and single and multi-frequency bioelectrical impedance analysis), with DXA 
suggested to provide the most reliable data (Thomas et al., 2016). For increased measuring 
accuracy, Thomas and colleagues (2016) recommend the following best practices: using a 
standardised protocol, calibrated equipment, the same piece of equipment used consistently over 
time, trained technicians with known test-retest reliability, and cross-validated and reliable 
population–specific prediction equations. Establish an interval of at least 2 to 3 months between 
serial measurements, so that short-term fluctuations in body weight do not confound 
interpretations (Bonci et al., 2008). The assessment protocol should be developed in consideration 
of  a “schedule that is appropriate to the performance of the event”, practicality and athlete 
sensitivity (Thomas, Erdman & Burke, 2016). Regardless of body composition assessment 
method used, all athletes should receive comprehensive information about its limitations, and 

	

BMI and health status: 

§ BMI does not depict health status 

§ Some individual’s weight is not affected at any stage of their ED 

§ It is imperative to comprehensively evaluate medical and psychological parameters of an athlete’s 

health for appropriate information.		
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should be encouraged to follow the pre-assessment rules as closely as possible to contribute to 
accuracy and reliability (Thomas, Erdman & Burke, 2016). Communication of body composition 
and weight information should include education on the limitations of measurement techniques, 
discussion of normative data and ranges rather than absolute goals, and communication of data in 
a sensitive manner that avoids endorsing an undue relationship between body composition and 
performance which can promote an obsession with weight/shape/size (Santos et al., 2014; 
Sundgot-Borgen & Garthe, 2011). 

Many athletes are motivated to alter their body weight and/or composition for their sport, 
whether to improve their performance or to achieve weight requirements for participation 
(Samadi et al., 2019; Sundgot-Borgen & Torstveit, 2010). However, without evidence-informed 
oversight, this may be to the detriment of performance and strength or may result in disordered 
eating and exercise behaviours or LEA (Sundgot-Borgen & Torstveit, 2010). Thomas, Erdman & 
Burke (2016) highlight that an athlete’s performance cannot accurately be predicted based on 
body weight or body composition alone. These authors support Sundgot-Borgen and colleagues’ 
(2013) stance that one, static, optimal body composition cannot and must not be recommended 
for any event or any athlete. Indeed, an athlete’s levels of body fat will vary both across seasons 
and the athlete’s entire career (Thomas et al., 2016). Despite this, the pursuit of a particular body 
composition for various sports still exists (Thomas et al., 2016). While a high level of absolute 
power, size or strength is prioritized for some athletes, other sports such as light-weight rowing, 
combat sports and weightlifting encourage the highest possible power output, while keeping as 
light as possible on the water or within a certain weight category to maximise an athlete’s “power 
to weight ratio,” or termed relative power output (Stellingwerff, Maughan & Burke, 2011). 
Endurance athletes typically aim for the lowest energy cost of exercise whilst keeping a favorable 
weight to surface area ratio for optimal heat dissipation; while athletes, such as divers, gymnasts 
and dancers, may gain a biomechanical advantage if their body is smaller so movements can be 
achieved in a small space (Prelack et al., 2012; Thomas et al., 2016). Team athletes may need to 
be lean to be as fast and agile as possible, while other athletes, like figure skaters, are judged on 
their aesthetics (Thomas et al., 2016). For further discussion of the implications of different sports 
during ED treatment see the Sporting Considerations section (pp.35) 

Sundgot-Borgen and colleagues’ (2013) note that pressures to achieve a specific body 
size can contribute to unrealistic weight or body composition goals in unrealistic time frames. 
Further, these goals may lead to extreme and/or prolonged dieting, chronic LEA, malnutrition, 
and attempts to match or beat previously low weight or body fat levels (Sundgot-Borgen et al., 
2013; Sundgot-Borgen & Garthe, 2011). Thomas and colleagues (2016) suggest body 
composition goals should only be set at critical times (e.g. Garthe and colleagues, 2011, suggest 
this could occur in the first phase of training or far from competition), use techniques which 
preserve muscle mass and overall health (e.g. ensure the energy deficit is only minimal and the 
athlete is consuming extra protein and micronutrient-dense foods), and within ranges rather than 
at or below a specific target. O’Connor & Slater (2011) add that attempts to change weight must 
be responsible, indicated, and short-term. Best practices would ensure that the athlete is closely 
monitored by a licensed nutrition professional who has crafted the nutritional plan after assessing 
the appropriateness for the individual athlete. Thomas, Erdman & Burke (2016) suggest 
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simultaneously avoiding sudden and/or prolonged weight gain during injury, off-season or in 
sports that encourage a larger body size. These are vulnerable times for athletes when disordered 
eating behaviours can escalate, making the relevance of nutritional consultation quite notable. If 
composition must be altered, it should be periodised (Thomas, Erdman & Burke, 2016), gradual, 
individualised monitored, and sustainable (Sundgot-Borgen & Garthe, 2011).  

Despite the flaws of the BMI categories and the many factors that influence weight, 
engaging in exercise with a BMI <13.5kg/m2 may be contraindicated due to the range of health 
and performance consequences from energy deficiency (Docx et al., 2010; Gaudiani, 2018; 
NEDA, 2018; Mountjoy et al., 2018). Further, it has been recommended to avoid high impact 
activity below a BMI of 16kg/m2 (Howgate et al., 2013), potentially also due to low energy 
availability (Gaudiani, 2018; NEDA, 2018; Mountjoy et al, 2018).  

5. Other related adverse outcomes of ED 

Hypoglycaemia 

Hypoglycaemia is defined as a blood sugar level below 4 mmol/L (McArdle et al., 2010). Dietary 
restriction, significant or rapid weight loss, and excessive exercise can decrease the available 
levels of glycogen within the liver (Brown & Mehler, 2013). When stored glycogen levels are 
lower than normal, the liver’s ability to create new glucose is disrupted, altering normal glucose 
metabolism and leading to chronic low blood sugar levels (Brown & Mehler, 2013). Further, if 
liver enzymes, aspartate aminotransferase (AST) and alanine aminotransferase (ALT), are 
elevated above three times their normal level, hypoglycaemia is likely to occur regardless of BMI 
(Gaudiani, Sabel, Mascolo, & Mehler, 2012). The state of hypoglycemia can trigger a breakdown 
in both fat mass (FM) and FFM in an effort to provide the brain with fuel (Gaudiani, 2018). Many 
individuals with prolonged hypoglycaemia do not experience symptoms and have lost the ability 
to detect the telltale signs of a hypoglycaemic ‘low’ (Gaudiani, 2018). If blood glucose falls 
below 3.3mmol/L, symptoms such as headaches, mental confusion, and coma may occur 
(McArdle et al., 2010). Severe hypoglycaemia can cause liver failure and sudden cardiac death; 
further, premeal hypoglycaemia indicates the potential for serious hypoglycaemic events such as 
death and irreversible brain damage (Gaudiani, 2018; Rich, Caine, Findling, & Shaker, 1990). 

Engaging in exercise while in a hypoglycaemic state can irreparably damage the brain 
(McArdle et al., 2010). Exercise can worsen hypoglycaemia and its physiologic effects due to the 
unrelenting metabolic need for glucose during exercise (McArdle et al., 2010). Thus, exercise is 
highly contraindicated for individuals in a hypoglycaemic state. To counter this situation, 
modifying exercise engagement, both with and/or without increased caloric and nutritional 
consumption, may favour improved energy and nutritient availability and the improvement of a 
variety LEA-related consequences (Mountjoy et al, 2018). 

Gastroesophageal reflux disorder 

Gastroesophageal reflux disorder (GERD) is common among athletes who are bingeing and 
purging while concurrently engaging in aerobic exercise (Collings, Pierce-Pratt, Rodriguez-
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Stanley, Bemben, & Miner, 2003). Unfortunately, the severity of the esophageal acid reflux can 
increase with the intensity of exercise (Collings et al., 2003). Further, chronic acid reflux 
exposure might facilitate the development of atrial fibrillation in those who dysfunctionally 
exercise (Swanson, 2008). 

Superior mesenteric artery syndrome  

Superior mesenteric artery syndrome (SMA) is caused by the compression of the duodenum due 
to a diminished fat pad (caused by weight loss) that would usually separate the aorta and superior 
mesenteric artery (Mehler & Brown, 2015). Symptoms of SMA syndrome can include upper 
quadrant abdominal pain soon after eating, early satiety, nausea, and vomiting (Mehler & Brown, 
2015). SMA is most commonly found in individuals with a low BMI and in children, and can 
resolve with weight gain (Arthurs & Mehta, 2012; Shetty, Schimidt-Sommerfeld, Haymon, & 
Udall, 2000).	

Body Temperature Abnormalities: Hypothermia and Hyperthermia 

Hypothermia, or a low body temperature <35°C or <95°F, can occur as a result of malnutrition 
and hypoglycaemia (Nishita, Ellenwood, & Rockewell, 1985). Importantly, hypothermia can still 
persist during and beyond weight restoration (Luck & Wakeling, 1982). The state of hypothermia 
can cause decreased psychological and cardiac functioning, muscle rigidity, unconsciousness and 
death; consequently, it warrants exercise modification (Luck & Wakeling, 1982). Conversely, 
hyperthermia, also known as a high body temperature > 36°C or >96.8°F, can occur as a result of 
failed thermoregulation when the body produces or absorbs more heat than it can dissipate 
through sweat (McArdle et al., 2010). Hyperthermia can result from serious medical 
complications including heat stroke, due to excessive metabolic heat from intense exercise, 
excessive environmental heat or humidity, or some medications, and severe reactions to drugs 
(McArdle et al., 2010). Similar to hypothermia, exercise is contraindicated in a hyperthermic 
state. 

Comorbid Illnesses 

Engaging in exercise with an ED can result in multiple risks, as outlined throughout this section. 
However, the severity of this risk may be amplified when an individual presents with both an ED 
and a comorbid condition. For example, despite the original modifications made to exercise for 
certain ED-related presentations, exercise may be contraindicated whilst the individual is under 
the influence of alcohol or other drugs (Rhodes, Temple, & Tuokko, 2011). Athletes with EDs, in 
particular, report higher rates of depression than non athletes with EDs (Fewell et al.,2018). 
Further, if an individual is living with diabetic retinopathy or severe nonproliferative diabetic 
retinopathy, certain exercise may be contraindicated (Grunberger, Taylor, Dons, & Gorden, 
1983). Additionally, exercise may be contraindicated in the presence of peripheral edema 
(Beumont et al., 1993).  

It is inevitable that some special populations will need further support when LEA or an 
ED develops. These athletes must be assessed by a medical team and, where accessible, an 
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accredited exercise professional (see glossary pp.63) before recommending an appropriate 
supervised exercise plan. Please note that this does not preclude these populations from engaging 
in exercise; however, we encourage that adaptations to the SEES-A guideline for these 
populations must be done under the supervision of medical advice specific to the athlete’s 
individual requirements. These populations may include (but are not limited to):  Paralympic 
athletes, Special Olympic athletes, youth athletes, athletes with diabetes, osteopenia/osteoporosis, 
or other existing cardiorespiratory, vascular, metabolic, neurological, psychological or 
musculoskeletal complications. Finally, whilst purging as a behaviour has not been included as a 
contraindication to exercise, we encourage practitioners to ensure a thorough and frequent 
assessment for individuals who engage in vomiting, laxative, or diuretic use alongside exercise 
due to the compromising nature of these compensatory behaviours. 

Blood Urea Nitrogen and Urine Specific Gravity 

Urine specific gravity (USG) is a ratio of the mass of a solution compared to the mass of an equal 
volume of water and normally falls in the range of 1.010 to 1.030 (Shumann & Schweitzer, 
1996). Low USG (1.001-1.003) may indicate the presence of diabetes or renal abnormalities as 
well as overhydration. High USG can suggest the presence of adrenal, liver, or heart conditions, 
or dehydration issues in individuals who are excessively sweating, vomiting or who have diarrhea 
(Shumann & Schweitzer, 1996). 

Exercise does not affect urine specific gravity directly, however, it does influence a 
number of components that will ultimately be reflected in the outcome of a USG test, such as 
hydration levels, and issues related to kidney and adrenal function (Shumann & Schweitzer, 
1996). For example, blood urea nitrogen may be abnormally high in an individual with an ED as 
a result of dehydration (Warren & Wiele, 1973). As such, exercise in an already dehydrated state 
may further increase an individual’s blood urea nitrogen. With this in mind, it has been 
recommended that strength training could be utilised for individuals with an ED, once a negative 
nitrogen balance has been reversed and a trend of consistent weight recovery has been established 
amongst other reversals of various issues that can present with an ED and that can influence, or 
be influenced by, exercise engagement (McCallum et al., 2006). 

Transaminase 

When the liver is damaged as a result of low weight, refeeding syndrome, alcohol intake, 
infection of the liver and some medications enzymes called transaminases are released into the 
bloodstream (Gaudiani, 2018; Hanachie, Melchior, & Crenn, 2013; Oh & Hustead, 2011). 
Transaminase levels are often high in underweight persons, however, can become extremely high 
(above four- to thirty-times normal) with severe low weight (BMI <12) before refeeding 
(Hanachie, Melchior, & Crenn, 2013). Such high levels of transaminases may indicate vital organ 
failure (De Caprio et al., 2006). If liver enzymes aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) are above three times higher than normal, a dangerous symptom of 
hypoglycaemia and/or life-threatening complications are likely to occur, regardless of BMI 
(Gaudiani, Sabel, Mascolo, & Mehler, 2012). 
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High levels of transaminases in the setting of ED may result from the body’s breakdown 
of its own tissue or a reduction of blood flow through the organs, as a result of myocardial 
dysfunction (Brown & Mehler, 2015). Although transaminases do not primarily contribute energy 
as fuel for exercising muscle, there is a significant increase in the rate of amino acid catabolism 
that occurs during exercise (Henriksson, 1991). For example, a process occurs in which amino 
acid formation from the non nitrogen-carrying organic compound pyruvate formed in metabolism 
is permitted, which is important to facilitate muscular work (McArdle et al., 2010). It can be 
concluded that exercising in the presence of already elevated transaminase levels may cause 
additional harm and hence exercise should be modified accordingly. 

6. Key psychological and behavioural factors 

Starvation 

Pathological weight control practices are all too common in athlete populations, even in those 
without a diagnosable ED. For example, Anderson and colleagues (2012) report that about 30% 
of swimmers and gymnasts reported some level of eating disturbance, with 14.2-28.2% stating 
they had dieted or fasted two or more times in the past year, and just over half of this sample 
exercised for 1 hour a day with the goal of burning calories (Anderson & Petrie, 2012).  In a state 
of LEA, which may be induced by over-exercising, dieting, or ‘cleansing,’ the body will reduce 
its absolute and relative resting metabolic rate (RMR) to help conserve energy and to ultimately 
avoid the breakdown of its own tissue (Gaudiani, 2018; Woods et al, 2017). This reduction in 
RMR can negatively impact both health and athletic performance outcomes, as outlined in 
Mountjoy and colleagues (2018). If EA becomes extremely low, to the point of starvation or 
famine, the body will ultimately be forced to initiate catabolism of its own metabolically-active 
tissue (NEDA, 2018). This breakdown of lean body mass contributes to an even greater decrease 
in RMR than originally experienced in a higher state of EA. Muscles, including the heart, are 
generally utilised as energy while many other negative consequences, including psychological 
distress can simultaneously occur (Gaudiani, 2018; NEDA, 2018). In a starved state, muscles are 
generally utilised as energy first (NEDA, 2018). Not excluded in this break-down process is the 
heart muscle, which as a result becomes smaller and weakened, leading to a decreased heart rate 
and blood pressure over time (NEDA, 2018). The utilisation of the heart muscle for energy can 
subsequently increase the risk of severe, life-threatening cardiac complications (NEDA, 2018). 
Achieving adequate energy availability was proposed in an effort to better manage and avoid 
these types of complications (Mountjoy et al., 2014). See section on LEA (pp.40) for further 
details.  

Understandably, inadequate caloric consumption relative to individual energy 
requirements has been put forth as a contraindication to exercise (Cook et al., 2016; Littlefield 
and Zuercher, 2003; Quesnel et al., 2017). El Ghoch and colleagues (2013) have agreed that 
exercising in a starved state will inevitably pose health risks (including death) and sabotage 
athletic performance via the following mechanisms. Firstly, starvation can result in glycogen 
depletion causing a premature reduction in physical and physiological capacity (Ghoch et al., 
2013). Secondly, exercising in a starved state increases circulatory lactate, causing widespread 
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muscle pain (Ghoch et al., 2013). Thirdly, a state of dehydration can trigger muscle cramps 
(Ghoch et al., 2013). Finally, if undernourished while engaging in exercise, the consequent loss of 
lean mass will eventually occur, provoking a reduction in muscle strength and aerobic 
performance (Ghoch et al., 2013). Consequently, Noetel and colleagues (2017) conclude that 
inadequate energy availability prior to or following exercise likely contraindicate exercise 
engagement. It has also been suggested that modifying exercise engagement, both with and/or 
without increased caloric and nutritional consumption, may favour improved energy and 
nutritient availability and the improvement of LEA-related consequences (Mountjoy et al., 2018). 

Hypohydration 

Manipulating water intake and output through the use of fluid restriction, diuretics, and 
intentional excessive sweating can put athletes at heightened risk for medical complications 
(Samadi et al., 2019). However, observational studies have reported hypohydration at weigh-in is 
unfortunately the norm, not the exception, for many athletes competing in weight-dependent 
sports (Pallares et al., 2016; Samadi et al., 2019). Moderate exercise engagement over a one-hour 
period can produce a sweat loss of 0.5- 1L (McArdle et al., 2010). Hypohydration can rapidly 
reach levels that reduce the body’s ability to dissipate heat (McArdle et al., 2010). As a result of 
decreased sweating and skin-blood flow, both of which are vital in cooling the body, heat can 
accumulate and the cardiovascular system can become strained (McArdle et al., 2010). If an 
individual’s body weight falls just 1-2% due to dehydration, their body can experience a slowed 
gastric emptying rate, cramping, and nausea (McArdle et al., 2010). If an individual is severely 
dehydrated and unable to rehydrate themselves, this is a contraindication to exercise as it may 
contribute to increased risk of heat illness and negatively affect blood volume and exercise 
capacity (El Ghoch et al., 2013; McArdle et al., 2010). Indeed, the International Olympic 
Committee note that dehydration (and associated electrolyte disturbances) induced 
haemodynamic instability can contraindicate engagement in sport (Currie & Crosland, 2009; 
Mountjoy et al, 2014). 

Dysfunctional exercise  

Dysfunctional exercise (DE) occurs when an individual engages in exercise despite being injured 
or ill, experiences withdrawal symptoms (e.g. agitation, low mood) when unable to exercise, or 
gives up social, occupational, and family obligations to exercise (Hausenblas & Symons Downs, 
2002). DE can negatively impact many areas of wellbeing and decrease the overall health-related 
quality of life (HRQOL) in people with EDs (Cook & Hausenblas, 2011). The negative effects of 
DE on HRQOL, combined with the detrimental impact of other ED pathology on HRQOL, may 
significantly and continually worsen overall HRQOL in people with EDs (Cook et al., 2014). It is 
important to note that even if an individual’s physical health is deemed ‘normal’, psychological 
reliance on exercise may still remain (Quesnel et al., 2017). Considering this, individual with DE 
may benefit from switching to lower intensity and less frequent physical activity to decrease their 
depenence on exercise (Quesnel et al., 2017). Furthermore, individuals may be encouraged to 
refrain from engaging in previously DE modalities, particularly if also exhibiting physical or 
emotional signs of OTS (El Ghoch et al., 2013). For example, switching from running to yoga 
may offer an alternative movement therapy that restores the mind-body connection. Healthy 
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exercise engagement, in combination with appropriate movement psychoeducation, has been 
found to decrease DE (Schlegel et al., 2015). 

Characterizing DE in athletes can become muddied as there are several parallels that can 
be drawn between DE and characteristics of a disciplined athlete (e.g. rigidity, routine, structured, 
mental toughness; Thompson and Sherman, 1999). As such, standard measures of DE may 
overpathologise athletes, requiring a more nuanced examination of exercise behaviours in athlete 
populations (McNamara & McCabe, 2013). McNamara and McCabe (2013) developed the 
Exercise Dependence and Elite Athletes Scale of dysfunctional exercise for elite athletes. The 
questionnaire was based on characteristics identified by coaches from over 10 different sports 
(including endurance, ball, and aesthetic sports) as associated with DE. This tool has good 
validity with the athletic ED population and may be more tailored than the original compulsive 
exercise test for this population (McNamara & McCabe, 2012; Plateau et al., 2013). We do note, 
however, that the shorter compulsive exercise test for athletes (CET-A) has shown good 
sensitivity to detect athletes with a clinical ED, potentially representing a useful screening tool 
(Plateau et al., 2013). The EDEA is a 24 item self-reported measure of DE specifically in elite 
athletes covering 1) Unhealthy Eating Behaviours targeting the extent to which exercise is used to 
control shape and weight; 2) Conflict and Dissatisfaction, reluctance to approach team staff about 
injuries or illness; 3) More Training, reflecting the “more is better” thinking and performance 
preoccupations; 4) Withdrawal, emotional and cognitive consequence associated with not 
engaging in exercise; 5) Emotional Difficulties, continued experiences of anxiety, isolation, 
depression related with DE, and 6) Continuance Behaviours, tendencies to be inflexible and rigid 
with training. These six subscales are measured across 24 items scored on a 5 point Likert scale 
from 1 (Never) to 5 (Always). The EDEA has been validated to both detect DE in athletes, and 
track changes in this relationship (McNamara & McCabe, 2011; 2013). For our purposes, a score 
above the midpoint (3 or some of the time) in 3 or more subscales will characterise the “at risk” 
group, indicating that training should remain in SEES-A Stage 1 (McNamara & McCabe, 2011). 
An improvement of scores indicates a progression through the stages of SEES-A.  

Purging, Purposeful Dehydration, and Hypovolemia 

Studies report a high prevalence of athletes engaging in compensatory behaviours, with those in 
aesthetic and weight dependent sports at highest risk (Giel et al., 2016; Samadi et al., 2019). 
Common methods include passive and active dehydration strategies, exercising for weight loss, 
self-induced vomiting, and the misuse of laxatives or diuretics (Barley, Chapman, & Abbiss, 
2018; Giel et al., 2016; Samadi et al., 2019). Even if an athlete’s dietary intake appears sufficient, 
those engaging in purging or other compensatory behaviours are actively reducing the amount of 
nutrition available to the body (UK Sport, 2013). Using laxatives and vomiting can cause water 
losses of up to 5000 mL, which far exceeds values of normal water loss and can cause potentially 
dangerous fluid and electrolyte imbalances (McArdle et al., 2015). Furthermore, these behaviours 
are also associated with complications including throat and mouth issues (e.g. dental erosion), 
heart problems (including electrolyte abnormalities and cardiac arrest), gastrointestinal issues 
(e.g. rectal prolapse), and kidneys problems (e.g. renal failure; Forney et al., 2016). Further, these 
behaviours contribute to dehydration, metabolic alkalosis, severe kidney disease, and seizures, as 
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well as softening of the bones associated with the use of certain laxatives (El-Sherif & Turitto, 
2011; Finsterer & Stollberger, 2014; Frame, Guiang, Frost, & Reynolds, 1971). Importantly, 
these negative health sequelae continue to be significant in individuals engaging with subclinical 
frequency of purging (Raj et al., 2012), in fact, a history of purging may be a more sensitive 
indicator of health complications than lifetime BN diagnosis (Raj et al., 2012). 

Vomiting can cause water and electrolytes to be lost from the body, contributing to 
dehydration (Mehler & Andersen, 2017). Diuretics and laxative use can also create fluid and 
electrolyte disturbances, however, via slightly different mechanisms (Mehler & Andersen, 2017). 
Firstly, electrolytes are regularly and negatively altered in purging-related ED, with the most 
common electrolytes affected being potassium, sodium and bicarbonate (Mehler & Andersen, 
2017). Additionaly, a comorbid and effect of purging is significant water loss affecting vital 
hydration status (McArdle et al., 2015; Mehler & Andersen, 2017). For example, low blood 
pressure in individuals with ED can occur as a result of blood volume depletion due to 
insufficient food and fluid intake and the presence of vomiting and laxative use (McCallum et al., 
2006). As a result, even mild dehydration (1-2% of body weight) can cause an individual to 
become symptomatic (American Heart Association, 2016). 

Purging, irrespective of the method, can detrimentally impact exercise performance 
(Mehler & Andersen, 2017). Mehler and Andersen (2017) state that this can occurs via three core 
mechanisms; 1) the generation of a negative caloric balance; 2) the facilitation of dehydration; 
and 3) particularly in dehydrated individuals, induction of hypokalemia, which is associated with 
fatigue and cramps, as well as heart palpitations, fatigue, respiratory difficulty, and paralysis 
(American Heart Association, 2005; Mehler & Andersen, 2017). Severe hypokalemia can cause 
rhabdomyolysis, significant cardiac arrhythmias and sudden death (Mehler & Andersen, 2017). 
Considering that electrolytes are naturally lost in sweat during exercise (Lindsay, 2017; McArdle 
et al., 2015; Mehler & Andersen, 2017), hypovolemia (decreased blood plasma volume) or the 
presence of electrolyte imbalances alongside hypohydrated state contraindicates exercise 
engagement (Fletcher et al., 2013; Thomas et al., 2016).  

Muscle dysmorphia  

Muscle dysmorphia was initially described by Pope and colleagues (1993) in male bodybuilders 
who abuse anabolic steroids, It was more recently added to the DSM-5 as a specifier of body 
dysmirphic disorder and is characterised by a preoccupation with being insufficiently large and 
muscular, resulting in individuals engaging in dysfunctional body change behaviours and/or 
experiencing heightened functional impairment or distress (American Psychiatric Association, 
2013; Pope et al., 1997). Risk factors for muscle dysmorphia intersect with EDs and include body 
dissatisfaction, body distortion, ideal body internalization, low self-esteem, perfectionism and 
negative affect (Grieve, Truba, & Bowersox, 2009). Athletes engaging in weightlifting or 
bodybuilders may be at specific risk for developing muscle dysmorphia, however, it can also be 
present in the general population (Dos Santos Filho, Tirico, Stefano, Touyz, & Claudino, 2016). 
At a subclinical level, athletes may also attempt to increase FFM through muscularity-oriented 
disordered eating, which is associated with with traditional eating disorder severity and 
impairment as well as higher rates of muscle dissatisfaction (Cooper, Griffiths, & Burns, 2020). 
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Signs and symptoms that may contraindicate exercise engagement. 

The following are a list of symptoms that may contraindicate exercise engagement, with those in 
bold suggested as more likely to contraindicate exercise engagement. (ACSM, 2014; ACSM, 
2015; ACSM, 2016; Beumont et al., 1993; Rhodes, Temple & Tuokko, 2011; Warren & Pelroth, 
2001). Clinicians should assess for the presence of these signs and symptoms and investigate the 
causes of these symptoms prior to making exercise prescriptions.   

Symptoms that may contraindicate exercise engagement: 

● Ongoing, unstable or moderate to severe 
chest pain 

● Near-syncope 
● Dizziness 
● Pallor (paleness) 
● Cyanosis (bluish skin colour) 
● Central nervous system dysfunction 
● Intoxication from drugs or alcohol 
● Ataxia  

 

● Shortness of breath  
● Light-headedness 
● Confusion 
● Nausea 
● Cold/clammy skin 
● Wheezing 
● Leg cramps 
● Claudication  
● Fatigue 
● Peripheral oedema 

Box 14. Symptoms that may contraindicate exercise engagement  

Intensity Measures 

Description 
of intensity 

Rating Talk Test Exertion (work) % Heart Rate 
Maximum 

MET  
value 

Maximal 10 Cannot talk, gasping 
for breath 

Difficult to continue, 
maximally maintain 10-
30 seconds 

86-100% 6+ 

High 9 

8 Broken speech, heavy 
breath 

Uncomfortable to 
continue, can maintain 
for 5-10 minutes 

76-85% 

7 

Moderate 6 Can only finish 1-2 
sentences, moderately 
short of breath  

The work is tough, can 
maintain for 30 minutes 

61-75% 3 - 5.9 

5 

4 Taking more effort to 
talk, slight shortness of 
breath 

Can comfortably 
maintain for at least 60 
minutes 

51-60% 

Low 3 1.1 - 2.9 

2 Normal talking and 
breathing 

Can continue for an 
extended time 

40-50% 

1 

Box 15: Intensity measures 
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Glossary of Terms 

Aesthetic Sport: Sport judged on both appearance based criteria and performance criteria such as 
gymnastics, figure skating and diving (Thompson & Sherman, 2011) 

Athletic Trainer: An individual whose role is the prevention, examination, diagnosis, treatment, 
and rehabilitation of emergent, acute, or chronic injuries and medical conditions (National 
Athletic Trainer’s Association, 2019) 

Athlete: A person who is training purposefully for the goal of winning competitions or 
performance in sporting or dance activities. An individual who has a structured training schedule, 
is personnel supported (i.e. coach, trainers, etc.) and training to improve performance.  

Anorexia Nervosa (AN): Anorexia Nervosa is a psychiatric disorder characterised by persistent 
restriction of energy intake leading to body weight that is significantly below expected body 
weight. These symptomatology comprise restricted food intake with or without behaviours of 
purging and compensation. These factors are coupled with an intense fear of gaining 
weight/becoming fat and distorted weight/shape perception or undue influence of weight/shape 
on self-evaluation. Subtypes of AN include restrictive and binge-eating and/or purging subtype 
(American Psychiatry Association, 2013). 

Antigravitational sports: Sport that are focused on jumping such as high jump, long jump etc 
(Thompson & Sherman, 2011). 

Binge Eating Disorder (BED): Binge eating disorder is a recent addition to the DSM-5 as an 
eating and feeding disorder. It is marked by recurrent episodes of eating significantly more in a 
discrete period of time (typically less than two hours) than most people would under similar 
circumstances, with these episodes being marked by a sense of a lack of control. During these 
episodes, individuals may eat alone, too rapidly, until overly full, or overeat when not physically 
hungry; while afterward they may feel guilty, disgusted, embarrassed and/or distressed (American 
Psychiatric Association, 2013). BED is differentiated from BN (below) by an absence of 
compensatory/purging behaviours. 

Body Image: Body image is a multifaceted construct comprising an individual’s cognitive, 
affective and perceptual experience of one’s body (Cash & Pruzinsky, 2002). Disordered body 
image arises when cognitions and emotions associated with an individual’s body image 
perception and satisfaction begin to detrimentally affect their self-worth or body esteem, or result 
in clinical distress and dysfunctional behaviours (Barlett, Harris, Smith, & Bonds-Raacke, 2005). 

Body Mass Index (BMI): A statistical measure of weight according to height. The calculation for 
BMI is kilograms/metre2 (McArdle et al., 2010). 

Bulimia Nervosa (BN): Bulimia nervosa is a psychiatric disorder characterised by frequent 
episodes of binge eating (as with BED above) in conjunction with inappropriate compensation 
methods, such as self-induced vomiting, excessive exercising, or misuse of laxatives or diuretics 
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to avoid weight gain. Self-evaluation, similar to AN, is also unduly influenced by weight/shape 
(American Psychiatric Association, 2013). 

Clinician: A clinician is defined as a person (such as a doctor or nurse) who works directly with 
clients rather than in a laboratory or as a researcher (Marriam-Webster, 2016). 

Coaches: An individual who trains a person or persons in a particular sport. 

Coachability: Sport participants’ willingness to do what their coach asks of them (Thompson & 
Sherman, 2011). 

Disordered Eating: This term encompasses eating behaviours that are maladaptive, such as 
restrictive dieting, bingeing and purging, and the combination of these behaviours without 
diagnostic significance. Individuals may engage in these behaviours less frequently or may 
experience less impairment/dysfunction related to these behaviours than is required to meet an 
eating disorder diagnosis (Canadian Mental Health Association, 2015). 

Dysfunctional Exercise: Many terms (i.e exercise addiction, exercise abuse, excessive exercise, 
exercise anorexia, obligatory exercise) are present in the literature outlining variants of exercise 
symptomatology in EDs. The term dysfunctional exercise serves to encompass all such terms, 
ranges and labels (Calogero & Pedrotty-Stump, 2010). 

Eating disorder not otherwise specified (EDNOS): A psychiatric diagnosis to encompass 
disorders of eating that do not meet the criteria for a specific eating disorder (Grilo & Mitchell, 
2011). 

Exercise: Planned, structured, repetitive and purposeful physical activity (McArdle et al., 
2010).Exercise Prescription: A specific plan of fitness related activities designed by a fitness or 
rehabilitation specialist (American College of Sport Medicine, 2010). 

Exercise Professional/Specialist: A professional who has received a tertiary degree in Exercise 
Physiology, Kinesiology (in Canada) or Human Kinetics with a focus on exercise physiology 
and/or promoting physical activity and exercise behaviours. 

Health Professional: For the purpose of this guideline, this broad range category will encompass 
clinicians and researchers who hold a minimum of a Bachelor degree recognising certification in 
health service provision. This may include but is not limited to, medical practitioners, 
psychiatrists, nurses, psychologists, exercise physiologists, physiotherapists or occupational 
therapists. 

Inpatient Treatment: Inpatient hospitalisation is provided to individuals who are physiologically 
and/or psychologically compromised and require intensive medical stabilisation (Geller et al., 
2012). 

Interdisciplinary Team: This refers to a group of professionals from a range of disciplines who 
are working collaboratively in support of an individual. While this may include any health 
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professional, clinical guidelines for eating disorders recommend that this team should minimally 
include professionals administering medical, psychological and dietetic interventions (Hay et al., 
2014). 

Lean Sport: Sport in which muscular leanness is emphasised for competitive advantage, which 
encompasses three categories of sport including endurance sport, weight class sports, and 
aesthetic sports (Thompson & Sherman, 2011) 

Lived Experience: In phenomenological research, lived experience is a person’s perspective of a 
situation that was acquired through their first-hand account of a situation (Creswell, 2007). 

Medical Professional: A medical professional is defined as an individual who’s aim is to 
promote, protect health. While, diagnosing and treating illness with specialized and scientific 
knowledge 

Non Lean Sports: Sport that does not emphasize the need for lean body composition, such as ball 
sports and all other sports not encompassed in the lean sporting category. 

One Repetition Maximum: The maximal amount that can be lifted in one complete repetition with 
proper technique (Canadian Society of Exercise Physiology, 2006). 

Overtraining syndrome: The accumulation of stress resulting from physical training in addition to 
life stressors. Overtraining syndrome can result in psychological (depression, insomnia) and 
physiological symptoms (fatigue, weight loss, menstrual disturbance) as well as poorer long-term 
athletic performance (Caefago & Hendrix, 2014; Thompson & Sherman, 2011).  

Pathological Weight Control Methods: Unhealthy or detrimental behaviours used to control 
weight and shape. Including those used by individuals with EDs such as vomiting, abuse of 
laxatives, emetics, fasting, dysfunctional exercise and enemas (Thompson & Sherman, 2011). 

Physical Activity: Any bodily movement produced by skeletal muscles that results in energy 
expenditure (McCardle et al., 2010). 

Quality of Life: Encompasses multi-dimensional aspects of one’s life including; physical and 
material well being, social well being, emotional well being and development and activity (Felce 
& Perry, 1995). 

Residential Treatment / Outpatient Treatment: A mode of service delivery that targets medically 
stable individuals who are in need of a structured and intensive treatment program, outside of a 
hospital setting (Geller et al., 2012). 

Resistance training: This refers to the combination of many consecutive resistance exercise 
sessions over time. Resistance exercise involves muscular work that causes the muscle to use 
force against an external resistance (ACSM, 2013). 
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Sport Family: Athletes sporting entourage, which include coaches, sport personnel, teammates 
and others (Thompson & Sherman, 2011). 

Sport/Coaching Team: Group of coaches and sport personnel responsible for the overarching care 
of the athlete  

Training: Athletic training involves preparing for sporting competition including: technical 
training and preparation, tactical training, psychological training, and conditioning training.  

Treatment Team: In the context of SEES-A, a treatment team is a group of health care 
professionals that are responsible for treating EDs in athletes in conjunction with the sport team  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



76	

	

	

References 
Agency for Clinical Innovation (2017). Phosphate - Hypophosphatemia. Retrieved on December 31, 

2018, from https://www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-

tools/electrolytes/phosphate-hypophosphataemia  

AGREE Next Steps Consortium (2009). The AGREE II Instrument [Electronic version]. Retrieved 

December, 2017 from http://www.agreetrust.org. 

Ackerman, K. E., Putman, M., Guereca, G., Taylor, A. P., Pierce, L. Herzog, D. B. … & Misra, M. 

(2012). Cortical microstructure and estimated bone strength in young amenorrheic athletes, 

eumenorrheic athletes and non-athletes. Bone, 51(4), 680-687. doi: 10.1016/j.bone.2012.07.019 

Ackerman, K. E., Cano Sokoloff, N., De Nardo Maffazioli1, G., Clarke, H., Lee, H. & Misra1, M. 

(2015). Fractures in relation to menstrual status and bone parameters in young athletes. Medicine 

and Science in Sports and Exercise, 47(8), 1577–1586. doi: 10.1249/MSS.0000000000000574 

Ackerman, K. E., Singhal, V., Slattery, M., Eddy, K. T., Bouxsein, M. L., Lee, H., ... & Misra, M. 

(2020). Effects of Estrogen Replacement on Bone Geometry and Microarchitecture in Adolescent 

and Young Adult Oligoamenorrheic Athletes: A Randomized Trial. Journal of Bone and Mineral 

Research, 35(2), 248-260. 

Alberti, M., Galvani, C., Capelli, C., Lanza, M., El Ghoch, M., Calugi, S., & Dalle Grave, R. (2013). 

Physical fitness before and after weight restoration in anorexia nervosa. J. Sports Med. Phys. Fit, 

53, 396-402. 

American College of Sport Medicine. (2018). ACSM’s guidelines for exercise testing and prescription 

(10th ed.). Philadelphia, PA: Wolters Kluwer Health. 

American Heart Association. (2005). Part 10.1: Life- Threatening Electrolyte Abnormalities. 

Circulation, 112(24), 121-125. doi: https://doi.org/10.1161/CIRCULATIONAHA.105.166563 



77	

	

	

American Heart Association. (2014). Symptoms, diagnosis and monitoring of arrhythmia. Retrieved on 

December 31, 2018, from https://www.heart.org/en/health-topics/arrhythmia/symptoms-

diagnosis--monitoring-of-arrhythmia  

American Heart Association. (2015). All about heart rate (pulse). Retrieved December 31, 2018 from 

https://www.heart.org/en/health-topics/high-blood-pressure/the-facts-about-high-blood-

pressure/all-about-heart-rate-pulse  

American Heart Association (2015). Angina (chest pain). Retrieved January 7, 2019 

from  https://www.heart.org/en/health-topics/heart-attack/angina-chest-pain  

American Heart Association. (2015). Heart attack or sudden cardiac arrest: how are they different? 

Retrieved on December 31, 2018, from https://www.heart.org/en/health-topics/heart-attack/about-

heart-attacks/heart-attack-or-sudden-cardiac-arrest-how-are-they-different  

American Heart Association. (2015). Electrocardiogram (ECG or EKG). Retrieved on December 31 

from https://www.heart.org/en/health-topics/heart-attack/diagnosing-a-heart-

attack/electrocardiogram-ecg-or-ekg  

American Heart Association. (2016). Bradycardia: Slow heart rate. Retrieved December 31, 2018 from 

http://www.heart.org/HEARTORG/Conditions/Arrhythmia/AboutArrhythmia/Bradycardia-Slow-

Heart-Rate_UCM_302016_Article.jsp#.Wt_6y9sZNbV 

American Heart Association. (2016). Tachycardia: Fast heart rate. Retrieved December 31, 2018 from 

https://www.heart.org/en/health-topics/arrhythmia/about-arrhythmia/tachycardia--fast-heart-rate  

American Heart Association (2016). About arrhythmia. Retrieved on December 31, 2018 from 

https://www.heart.org/en/health-topics/arrhythmia/about-arrhythmia 



78	

	

	

American Heart Association. (2016). Low blood pressure: When blood pressure is too low. Retrieved 

on December 31, 2018 from https://www.heart.org/en/health-topics/high-blood-pressure/the-

facts-about-high-blood-pressure/low-blood-pressure-when-blood-pressure-is-too-low  

American Heart Association. (2016). Ventricular fibrillation. Retrieved on January 07, 2019 from 

https://www.heart.org/en/health-topics/arrhythmia/about-arrhythmia/ventricular-fibrillation  

American Heart Association. (2017). What is heart failure? Retrieved on January 20, 2019 from 

https://www.heart.org/en/health-topics/heart-failure/what-is-heart-failure  

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders (5th 

ed.). Arlington, VA: American Psychiatric Publishing. 

Arthurs, O. J.; Mehta, U. (2012). "Nutcracker and SMA syndromes: What is the normal SMA angle in 

children?". European Journal of Radiology. 81 (8): e854. doi:10.1016/j.ejrad.2012.04.010. 

Arthur-Cameselle, J. N., & Quatromoni, P. A. (2014). Eating disorders in collegiate female athletes: 

Factors that assist recovery. Eating Disorders, 22(1), 50-61. 

Arthur-Cameselle, J. N., Burgos, J., Burke, J., Cairo, J., Colón, M., & Piña, M. E. (2018). Factors that 

assist and hinder efforts towards recovery from eating disorders: A comparison of collegiate 

female athletes and non-athletes. Eating disorders, 26(6), 538-555. 

Arthur-Cameselle, J., Sossin, K., & Quatromoni, P. (2017). A qualitative analysis of factors related to 

eating disorder onset in female collegiate athletes and non-athletes. Eating disorders, 25(3), 199-

215. 

Athletic Training . (2019). Retrieved from https://www.nata.org/about/athletic-training 

Baggish, A. L., & Wood, M. J. (2011). Athlete's heart and cardiovascular care of the athlete: scientific 

and clinical update. Circulation, 123(23), 2723-2735. 



79	

	

	

Barrack, M. T., Gibbs, J. C., De Souza, M. J., Williams, N. I., Nichols, J. F., Rauh, M. J., & Nattiv, A. 

(2014). Higher incidence of bone stress injuries with increasing female athlete triad–related risk 

factors: A prospective multisite study of exercising girls and women. The American Journal of 

Sports Medicine, 42(4), 949-958. 

Barlett, C., Harris, R., Smith, S., & Bonds-Raacke, J. (2005). Action figures and men. Sex Roles, 53(11-

12), 877-885. 

Baum, A. (2006). Eating disorders in the male athlete. Sports medicine, 36(1), 1-6. 

Beals, K. A., Disordered Eating Among Athletes: A Comprehensive Guide for Health Professionals, 

Human Kinetics, Champaign, IL, 2004.  

Berga, S. L. & Loucks, T. L. (2006). Use of Cognitive Behavior Therapy for functional hypothalamic 

amenorrhea. Annals of the New York Academy of Sciences, 1092(1), 114 - 129. doi: 

10.1196/annals.1365.010 

Beumont, P. J., Arthur, B., Russell, J. D., & Touyz, S. W. (1994). Excessive physical activity in dieting 

disorder patients: Proposals for a supervised exercise program. International Journal of Eating 

Disorders, 15(1), 21–36. doi:10.1002/1098-108X(199401)15:1<21::AID-

EAT2260150104>3.0.CO;2-K 

Bonci, C. M., Bonci, L. J., Granger, L. R., Johnson, C. L., Malina, R. M., Milne, L. W., ... & 

Vanderbunt, E. M. (2008). National Athletic Trainers' Association position statement: preventing, 

detecting, and managing disordered eating in athletes. Journal of athletic training, 43(1), 80-108. 

Bompa, T. O., & Buzzichelli, C. (2018). Periodization-: theory and methodology of training. Human 

kinetics. 



80	

	

	

Bratland-Sanda, S. and Vrabel, K. (2018). An investigation of the process of change in psychopathology 

and exercise during inpatient treatment for adults with longstanding eating disorders. Journal of 

Eating Disorders, 6(15), 1-9. 

Brown, C. & Mehler, P. (2013) Medical complications of self induced vomiting. Eating Disorders, 

21:4, 287-294, doi: 10.1080/10640266.2013.797317 

Bulik, C. M., Reba, L., Siega‐Riz, A. M., & Reichborn‐Kjennerud, T. (2005). Anorexia nervosa: 

Definition, epidemiology, and cycle of risk. International Journal of Eating Disorders, 37, S2-

S9. doi: 10.1002/eat.20107 

Burden RJ, Morton K, Richards T, Whyte GP, Pedlar CR. Is iron treatment beneficial in, iron-deficient 

but non-anaemic (IDNA) endurance athletes? A meta-analysis. British Journal of Sports 

Medicine. 2015;49(21):1389–1397. 

Burke, L. M., Lundy, B., Fahrenholtz, I. L., & Melin, A. K. (2018). Pitfalls of conducting and 

interpreting estimates of energy availability in free-living athletes. International Journal of Sport 

Nutrition and Exercise Metabolism, 28(4), 350-363. 

Carfagno, D. G., & Hendrix, J. C. (2014). Overtraining syndrome in the athlete: current clinical 

practice. Current sports medicine reports, 13(1), 45-51. 

Calogero, R. & Pedrotty, K.N. (2003) Targeting exercise abuse in women with eating disorders: A test 

of an innovative treatment program. The Renfrew Perspective, Summer, 12-14. 

Calogero RM, Pedrotty KN (2004) The practice and process of healthy exercise: an investigation of the 

treatment of exercise abuse in women with eating disorders. Eating Disorders 12:273–291. 

doi:10.1080/10640260490521352 



81	

	

	

Calogero, R., & Pedrotty, K. (2007). Daily practices for mindful exercise. In Low-cost approaches to 

promote physical and mental health (pp. 141-160). Springer, New York, NY. 

Calogero, R. M., & Pedrotty-Stump, K. N. (2010). Incorporating exercise into eating disorder treatment 

and recovery. In M. Maine, B. H. McGilley, & D. Bunnell (Eds.). Treatment of eating Disorders: 

Bridging the research to practice gap (pp. 425–443).  

Canadian Mental Health Association. (2015). What is disordered eating? website: 

http://manitoba.cmha.ca/mental_health/what-is-disordered-eating/#.VRszNksrg_s 

Carter, J., Blackmore, E., Sutandar-Pinnock, K. and Woodside, D. (2004). Relapse in anorexia nervosa: 

A survival analysis. Psychological Medicine, 34(4), 671-9. 

Cash, T. F., & Pruzinsky, T. (2002). Future challenges for body image theory, research, and clinical 

practice. Body image: A handbook of theory, research, and clinical practice, 509-516. 

Casiero, D., & Frishman, W. H. (2006). Cardiovascular complications of eating disorders. Cardiology 

in review, 14(5), 227-231. 

Castell, L., Stear, S. & Burke, L. (2015). Nutritional supplements in sport, exercise and health: An A–Z 

guide. Routledge Taylor and Francis Group, New York, NY and London. 

Chantler, I., Szabo, C. P., & Green, K. (2006). Muscular strength changes in hospitalized anorexic 

patients after an eight-week resistance-training program. International Journal of Sports 

Medicine, 27(8), 660–665. doi:10.1055/s-2005-865812 

Chatterton, J. M., & Petrie, T. A. (2013). Prevalence of disordered eating and pathogenic weight control 

behaviors among male collegiate athletes. Eating disorders, 21(4), 328-341. 



82	

	

	

Collings, K. L., PRATT, P. F., Rodriguez-Stanley, S., Bemben, M., & Miner, P. B. (2003). Esophageal 

reflux in conditioned runners, cyclists, and weightlifters. Medicine & Science in Sports & 

Exercise, 35(5), 730-735. 

Cook, B. & Hausenblas, H. (2011). Eating disorder specific health-related quality of life and exercise in 

college females. Quality Life Res, 20. 

Cook, C., Engel, S., Crosby, R., Hausenblas, H., Wonderlich, S., & Mitchell, J. (2014). Pathological 

motivations for exercise and eating disorder specific health-related quality of life. International 

Journal of Eating Disorders, 47. 

Cook, B., Wonderlich, S. A., Mitchell, J., Thompson, R., Sherman, R., & McCallum, K. (2016). 

Exercise in eating disorders treatment: systematic review and proposal of guidelines. Medicine 

and Science in Sports and Exercise, 48(7), 1408. 

Cook, B. & Leininger, L. (2017). The ethics of exercise in eating disorders: Can an ethical principles 

approach guide the next generation of research and clinical practice? Journal of Sport and Health 

Science, 6(3), 295-8. 

Cook, B., & Luke, R. (2017). Primary and secondary exercise dependence in a sample of 

cyclists. International journal of mental health and addiction, 15(2), 444-451. 

Cooper, M., Griffiths, K. M., & Burns, R. (2020, February 20). Getting shredded: Development and 

validation of a measure of muscularity-oriented disordered eating. Psychological Assessment. 

Advance online publication. http://dx.doi.org/10.1037/pas0000804 

Colivicchi, F., Ammirati, F., & Santini, M. (2004). Epidemiology and prognostic implications of 

syncope in young competing athletes. European heart journal, 25(19), 1749-1753. 



83	

	

	

Conviser, J. H., Tierney, A. S., & Nickols, R. (2018). Assessment of athletes with eating disorders: 

Essentials for best practice. Journal of Clinical Sport Psychology, 12(4), 480-494. 

Cowell BS, Rosenbloom CA, Skinner R, Summers SH. Policies on screening female athletes for iron 

deficiency in NCAA division I-A institutions. International Journal of Sport Nutrition and 

Exercise Metabolism. 2003;13(3):277–285. 

Creswell, J. W. (2007). Qualitative inquiry and research design: Choosing among five approaches (2nd 

ed.). Thousand Oaks, CA: Sage Publications. 

Crow, S. (2014). The economics of eating disorder treatment. Current Psychiatry Rep, 16, 453- 455. 

doi:10.1007/s11920-014-0454-z 

Currie, A., & Crosland, J. (2009). Responding to eating disorders in sport–UK guidelines. Nutrition & 

Food Science. 

Dalal, S., & Zhukovsky, D. S. (2006). Pathophysiology and management of fever. Journal Support 

Oncology, 4(1), 9-16. 

Dalle Grave, R., Calugi, S., & Marchesini, G. (2008). Compulsive exercise to control shape or weight in 

eating disorders: prevalence, associated features, and treatment outcome. Comprehensive 

Psychiatry, 49(4), 346-352. doi:10.1016/j.comppsych.2007.12.007 

Davies, R. (2015). The treatment of compulsive physical activity in anorexia nervosa lacks a conceptual 

base. Advances in Eating Disorders, 3(1), 103–112. doi:10.1080/21662630.2014.892835 

Davis, C., Kennedy, S. H., Ravelski, E., & Dionne, M. (1994). The role of physical activity in the 

development and maintenance of eating disorders. Psychological Medicine, 24(4), 957-967. 



84	

	

	

Davis, C., Kaptein, S., Kaplan, A. S., Olmsted, M. P., & Woodside, D. B. (1998). Obsessionality in 

anorexia nervosa: The moderating influence of exercise. Psychosomatic Medicine, 60(2), 192-

197.  

DellaValle, D. M. (2013). Iron supplementation for female athletes: effects on iron status and 

performance outcomes. Current Sports Medicine Reports, 12(4), 234-239. 

De La Vega, A., Chang, L. J., Banich, M. T., Wager, T. D., & Yarkoni, T. (2016). Large-scale meta-

analysis of human medial frontal cortex reveals tripartite functional organization. Journal of 

Neuroscience, 36(24), 6553-6562. 

De Caprio, C., Alfano, A., Senatore, I., Zarrella, L., Pasanisi, F., & Contaldo, F. (2006). Severe acute 

liver damage in anorexia nervosa: Two case reports. Nutrition, 22(5), 572-575. 

De Souza, M. J. (Producer). (2019, January 16). The Female Athlete Triad and implications for sports 

nutrition strategies for recovery. American College of Sports Medicine. Podcast retrieved from 

https://register.gotowebinar.com/recording/recordingView?webinarKey=5355551109911320588

&registrantEmail=alanah_dobinson_91%40hotmail.com  

De Souza, M. J., Nattiv, A., Joy, E., Misra, M., Williams, N. I., Mallinson, R. J., ... & Matheson, G. 

(2014). 2014 Female Athlete Triad Coalition Consensus Statement on treatment and return to 

play of the female athlete triad. British Journal of Sports Medicine, 48(4), 289-289. 

Di Lodovico, L., Poulnais, S., & Gorwood, P. (2019). Which sports are more at risk of physical exercise 

addiction: a systematic review. Addictive behaviors, 93, 257-262. 

Docx, M. K., Gewillig, M., Simons, A., Vandenberghe, P., Weyler, J., Ramet, J., & Mertens, L. (2010). 

Pericardial effusions in adolescent girls with anorexia nervosa: Clinical course and risk factors. 

Eating Disorders, 18(3), 218-225. 



85	

	

	

Douillard, J. (2001). Body, mind, and sport. New York: Three Rivers Press 

Draeger CL, Naves A, Marques N, et al. Controversies of antioxidant vitamins supplementation in 

exercise: ergogenic or ergolytic effects in humans? Journal of the International Society of Sports 

Nutrition. 2014;11(1):4. 

Drew, B., Ackerman,. M.,  Funk, M., Gibler, W.B., Kligfield, P., Menon,... Zareba, W. (2010). 

Prevention of torsade de pointes in hospital settings: A scientific statement from the American 

Heart Association and the American College of Cardiology Foundation endorsed by the 

American Association of Critical-Care Nurses and the International Society for Computerized 

Electrocardiology. Journal of the American College of Cardiology, 55(9), 934-947. doi: 

10.1016/j.jacc.2010.01.001  

Drinkwater, B. L., Bruemner, B., & Chesnut, C. H. (1990). Menstrual history as a determinant of 

current bone density in young athletes. Jama, 263(4), 545-548. 

doi:10.1001/jama.1990.03440040084033 

Duesund, L., & Skarderud, F. (2003). Using the body to forget the body: Treating anorexia nervosa with 

adapted physical activity. Clinical Child Psychology and Psychiatry, 8(1), 53-72. doi: 

10.1177/1359104503008001007  

Duckham, R. L., Peirce, N., Meyer, C., Summers, G. D., Cameron, N., & Brooke-Wavell, K. (2012). 

Risk factors for stress fracture in female endurance athletes: a cross-sectional study. BMJ open, 

2(6). 

El Ghoch, M., Soave, F., Calugi, S., & Dalle Grave, R. (2013). Eating disorders, physical fitness and 

sport performance: A systematic review. Nutrients, 5(12), 5140-5160. 

El-Sherif, N., & Turitto, G. (2011). Electrolyte disorders and arrhythmogenesis. Cardiology Journal, 

18(3), 233-245. 



86	

	

	

Fairburn, C. G., Cooper, Z. & Shafran, R. (2003). Cognitive behavior therapy for eating disorders: A 

“transdiagnostic” theory of treatment. Behaviour Research and Therapy, 41, 509-528. 

doi:10.1016/S0005-7967(02)00088-8 

Felce, D., & Perry, J. (1995). Quality of life: Its definition and measurement. Research in 

Developmental Disabilities, 16(1), 51-74. doi:10.1016/0891-4222(94)0002  

Fernandez-del-Valle, M., Larumbe-Zabala, E., Villasenor-Montarroso, A., Cardona Gonzalez, C., Diez-

Vega, I., Miguel Lopez Mojares, L., & Perez Ruiz, M. (2014). Resistance training enhances 

muscular performance in patients with anorexia nervosa: A randomized con- trolled trial. 

International Journal of Eating Disorders, 4(6), 601–609. doi:10.1002/eat.22251 

Fernandez-del-Valle, M., Perez, M., Sanatan-Sosa, E., Fiuza-Luces, C., Bustamante-Ara, N., Gallardo, 

C., & Villasenor, A. (2010). Does resistance training improve the functional capacity and well 

being of very young anorexic patients? A randomized control trial. Journal of Adolescent Health, 

46(4), 352–358. doi:10.1016/j.jadohealth.2009.09.001 

Fewell, L. K., Nickols, R., Tierney, A. S., & Levinson, C. A. (2018). Strength and power improvements 

in athlete and non-athletes during intensive eating disorder treatment. Journal of Clinical Sport 

Psychology, 12(4), 562-577. 

Finsterer, J., & Stöllberger, C. (2014). Recurrent aborted sudden cardiac death with seizures and 

rhabdomyolysis due to bulimia-induced hypokalemia. Revista medica de Chile, 142(6). 

Fleisher, L., & Roizen , M. (2018). Hypophosphatemia . In Essence of Anesthesia Practice (pp. 230–

250). Elsevier Canada 

Fletcher, G. F., Ades, P. A., Kligfield, P., Arena, R., Balady, G. J., Bittner, V. A., ... & Gulati, M. 

(2013). Exercise standards for testing and training: a scientific statement from the American 

Heart Association. Circulation, 128(8), 873-934. 



87	

	

	

Folland, J. P., Stern, R., & Brickley, G. (2008). Sodium phosphate loading improves laboratory cycling 

time-trial performance in trained cyclists. Journal of Science and Medicine in Sport, 11(5), 464-

468. 

Forney, K. J., Buchman‐Schmitt, J. M., Keel, P. K., & Frank, G. K. (2016). The medical complications 

associated with purging. International Journal of Eating Disorders, 49(3), 249-259. 

Frame, B., Guiang, H. L., Frost, H. M., & Reynolds, W. A. (1971). Osteomalacia induced by laxative 

(phenolphthalein) ingestion. Archives of Internal Medicine, 128(5), 794-796. 

Freeman, R., Wieling, W., Axelrod, F. B., Benditt, D. G., Benarroch, E., Biaggioni, I., ... Goldstein, D. 

S. (2011). Consensus statement on the definition of orthostatic hypotension, neurally mediated 

syncope and the postural tachycardia syndrome. Autonomic Neuroscience: Basic and Clinical, 

161(1), 46-48. 

Fu, Q., Van Gundy, T.B., Galbreath, M.M., Shibata, S., Jain, M., Hastings, J.L., … Levine, B.D. (2010). 

Cardiac origins of the postural orthostatic tachycardia syndrome. Journal of the American 

College of Cardiology, 55(25), 2858-68. doi:10.1016/j.jacc.2010.02.043 

Galli, N., Petrie, T., & Chatterton, J. (2017). Team weigh-ins and self-weighing: Relations to body-

related perceptions and disordered eating in collegiate male athletes. Psychology of Sport and 

Exercise, 29, 51-55. 

Gaudiani, J. L., Sabel, A. L., Mascolo, M. & Mehler, P. S. (2012).  Severe anorexia nervosa: Outcomes 

from a medical stabilization unit. International Journal of Eating Disorders, 45(1), 85 – 92. 

doi:10.1002/eat.20889 

Garson, A. (1993). How to measure the QT interval - what is normal? The American College of 

Cardiology, 72(6), 14B-16B. doi: 10.1016/0002-9149(93)90034-A 



88	

	

	

Carlin Anderson & Trent A. Petrie (2012) Prevalence of Disordered Eating and Pathogenic Weight 

Control Behaviors Among NCAA Division I Female Collegiate Gymnasts and Swimmers, 

Research Quarterly for Exercise and Sport, 83:1, 120-124, Doi: 

10.1080/02701367.2012.10599833 

Geller, J., Cockell, S. J., & Goldner, E. M. (2000). Inhibited expression of negative emotions and 

interpersonal orientation in anorexia nervosa. International Journal of Eating Disorders, 28, 8–

19. 

Geller, J., Brown, K. E., Zaitsof, S. L., Goodrich, S., & Hastings, F. (2003). Collaborative versus 

directive interventions in the treatment of eating disorders: Implications for care providers. 

Professional Psychology: Research and Practice, 34, 406-413. doi:10.1037/0735-7028.34.4.406 

Geller, J. & Srikameswaran, S. (2006). Treatment non-negotiables: Why we need them and how to 

make them work. European Eating Disorders Review, 14, 212-217. doi:10.1002/erv.716 

Geller, J., Goodrich, S., Chan, K., Cockell, S., & Srikameswaran, S. (2012). Clinical practice guidelines 

for the BC eating disorder continuum of services. BC Ministry of Health Services, 3-170. 

Retrieved from http://www.bcmhsus.ca/resources/guidelines-and protocols  

Gibbons, R. J., Balady, G. J., Bricker, J. T., Chaitman, B. R., Fletcher, G. F., Froelicher, V. F., ... & 

Winters, W. L. (2002). ACC/AHA 2002 guideline update for exercise testing: summary article: a 

report of the American College of Cardiology/American Heart Association Task Force on 

Practice Guidelines (Committee to Update the 1997 Exercise Testing Guidelines). Journal of the 

American College of Cardiology, 40(8), 1531-1540. 

Giel, B., & Issa, R. R. (2016). Framework for evaluating the BIM competencies of facility 

owners. Journal of management in engineering, 32(1), 04015024. 



89	

	

	

Glazer, J. L. (2008). Eating disorders among male athletes. Current sports medicine reports, 7(6), 332-

337. 

Gleeson, M. (2002). Biochemical and immunological markers of over-training. Journal of sports 

science & medicine, 1(2), 31. 

Gleeson, M., Nieman, D. C., & Pedersen, B. K. (2004). Exercise, nutrition and immune 

function. Journal of sports sciences, 22(1), 115-125. 

Glover, D. W., Glover, D. W., & Maron, B. J., American Journal of Cardiology, 100, 1709–1712, 

2007.  

Gordon, C. M., Ackerman, K. E., Berga, S. L., Kaplan, J. R., Mastorakos, G. Misra, M., Warren, M. P. 

(2017). Functional hypothalamic amenorrhea: An Endocrine Society clinical practice guideline. 

The Journal of Clinical Endocrinology and Metabolism, 102(5), 1413 - 1439. doi: 

10.1210/jc.2017-00131 

Goodwin, H., Haycraft, E., & Meyer, C. (2016). Disordered eating, compulsive exercise, and sport 

participation in a UK adolescent sample. European Eating Disorders Review, 24(4),24(4), 304–

309. PubMed ID: 26892196 doi:10.1002/erv.2441 

Graves, T. A., Tabri, N., Thompson‐Brenner, H., Franko, D. L., Eddy, K. T., Bourion‐Bedes, S., ... 

Isserlin, L. (2017). A meta‐analysis of the relation between therapeutic alliance and treatment 

outcome in eating disorders. International Journal of Eating Disorders, 50(4), 323-340. 

 Grieve FG, Truba N, Bowersox S (2009) Etiology, assess- ment, and treatment of muscle dysmorphia. 

Journal of Cognitive Psychotherapy 23(4):306–31423(4):306–314 

Grilo, C. M., & Mitchell, J. E. (2011). The treatment of eating disorders. New York: The Guilford Press 



90	

	

	

Grubb, B. P., Kanjwal, Y., & Kosinski, D. J. (2006). The postural tachycardia syndrome: a concise 

guide to diagnosis and management. Journal of Cardiovascular Electrophysiology, 17(1), 108-

112. 

Grubb, B.P. & Karabin, B. (2008). Postural tachycardia syndrome perspectives for patients. Circulation, 

118:e61-e62. DOI: 10.1161/CIRCULATIONAHA.107.761650 

Grunberger, G., Taylor, S. I., Dons, R. F., & Gorden, P. (1983). Insulin receptors in normal and disease 

states. Best Practice & Research Clinical Endocrinology & Metabolism, 12(1), 191-219. 

Guebels CP, Kam LC, Maddalozzo GF, Manore MM. Active women before/after an intervention 

designed to restore menstrual function: resting metabolic rate and comparison of four methods to 

quantify energy expenditure and energy availability. International Journal of Sport Nutrition and 

Exercise Metabolism. 2014;24(1):37–46. 

Haines, J., Neumark-Sztainer, D., Eisenberg, M., & Hannan, P. (2005). Weight teasing and disordered 

eating behaviours in adolescents: Longitudinal findings from project eat (eating among teens). 

American Academy of Paediatrics, 117(2), 209-215. 

Hagmar, M., Berglund, B., Brismar, K., & Hirschberg, A. L. (2013). Body composition and endocrine 

profile of male Olympic athletes striving for leanness. Clinical Journal of Sport Medicine, 23(3), 

197-201. 

Hanachi, M., Melchior, J. C., & Crenn, P. (2013). Hypertransaminasemia in severely malnourished 

adult anorexia nervosa patients: risk factors and evolution under enteral nutrition. Clinical 

Nutrition, 32(3), 391-395. 

Harvey, J. A., & Robinson, J. D. (2003). Eating disorders in men: Current considerations. Journal of 

Clinical Psychology in Medical Settings, 10 (4), 297–306. doi:10.1023/A:1026357505747 



91	

	

	

Hausenblas, H. A., & Downs, D. S. (2002). Exercise dependence: A systematic review. Psychology of 

Sport and Exercise, 3(2), 89-123. 

Hausenblas, H. A., Cook, B. J., & Chittester, N. I. (2008). Can exercise treat eating disorders?. Exercise 

and Sport Sciences Reviews, 36(1), 43-47. 

Hay, P., Chinn, D., Forbes, D., Madden, S., Newton, R., Sugenor, L., ... & Ward, W. (2014). Royal 

Australian and New Zealand College of Psychiatrists clinical practice guidelines for the treatment 

of eating disorders. Australian & New Zealand Journal of Psychiatry, 48(11), 977-1008. 

Hay, P., Touyz, S., Arcelus, J., Pike, K., Attia, E., Crosby, … Meyer, C. (2018). A randomized 

controlled trial of the compuLsive Exercise Activity TheraPy (LEAP): A new approach to 

compulsive exercise in anorexia nervosa. International Journal of Eating Disorders, 51(8), 999-

1004. doi: 10.1002/eat.22920.  

Haymes E. Iron. In: Driskell, J. A., & Wolinsky, I. (Eds.). (2006). Sports nutrition: vitamins and trace 

elements. CRC Press. 

Hawley, C. J., Schoene, R. B., Harmon, K. G., & Rubin, A. (2003). Overtraining syndrome: a guide to 

diagnosis, treatment, and prevention. The Physician and Sports Medicine, 31(6), 25-31. 

Hechler, T., Beumont, P., Marks, P., & Touyz, S. (2005). How do clinical specialists understand the role 

of physical activity in eating disorders? European Eating Disorders Review, 13, 125-132. doi: 

10.1002/erv.630 

Henriksson, J. (1991). Effect of exercise on amino acid concentrations in skeletal muscle and plasma. 

Journal of Experimental Biology, 160(1), 149-165. 

Henry, D. A. (2015). Hyponatremia. Annals of Internal Medicine, 163(3), ITC1. doi: 

10.7326/AITC201508040 



92	

	

	

Hirsch, A.T., Haskal, Z. J., Hertzer, N. R., Bakal, C. W., Creager, M. A., Halperin, J. L., … Riegel, B. 

(2006). ACC/AHA 2005 Practice Guidelines for the Management of Patients With Peripheral 

Arterial Disease A Collaborative Report from the American Association for Vascular 

Surgery/Society for Vascular Surgery, Circulation, 113(11), e463-e654. doi: 

10.1161/CIRCULATIONAHA.106.174526 

Howgate, D. J., Graham, S. M., Leonidou, A., Korres, N., Tsiridis, E., & Tsapakis, E. (2013). Bone 

metabolism in anorexia nervosa: Molecular pathways and current treatment modalities. 

Osteoporosis International, 24(2), 407-421. 

Jacob, G., Costa, F., Shannon, J.R., Robertson, R.M., Robertson, D. Wathen, M., … Black, B. (2000). 

The neuropathic postural tachycardia syndrome. The New England Journal of Medicine, 343(14), 

1008 - 1014. doi: 10.1056/NEJM200010053431404  

Joy, E., Kussman, A., & Nattiv, A. (2016). 2016 update on eating disorders in athletes: A 

comprehensive narrative review with a focus on clinical assessment and management. Br J Sports 

Med, 50(3), 154-162. 

Kandemir, N., Slattery, M., Ackerman, K. E., Tulsiani, S., Bose, A. Singhal, V. … & Misra, M. (2018). 

Bone parameters in anorexia nervosa and athletic amenorrhea: Comparison of two hypothalamic 

amenorrhea states. The Journal of Clinical Endocrinology & Metabolism, 103(6), 2392–2402. 

doi: https://doi.org/10.1210/jc.2018-00338  

Karlsson, M. K., Weigall, S. J., Duan, Y., & Seeman, E. (2000). Bone size and volumetric density in 

women with anorexia nervosa receiving estrogen replacement therapy and in women recovered 

from anorexia nervosa. The Journal of Clinical Endocrinology & Metabolism, 85(9), 3177-3182. 

Kamm, R. L. (2005). Interviewing principles for the psychiatrically aware sports medicine physician. 

Clinics in sports medicine, 24(4), 745-769. 



93	

	

	

Krentz, E. M., & Warschburger, P. (2011). Sports-related correlates of disordered eating in aesthetic 

sports. Psychology of Sport and Exercise, 12(4), 375-382. 

Krentz, E. M., & Warschburger, P. (2013). A longitudinal investigation of sports‐related risk factors for 

disordered eating in aesthetic sports. Scandinavian journal of medicine & science in sports, 23(3), 

303-310. 

Killham, M. E., Mosewich, A. D., Mack, D. E., Gunnell, K. E., & Ferguson, L. J. (2018). Women 

athletes’ self-compassion, self-criticism, and perceived sport performance. Sport, Exercise, and 

Performance Psychology, 7(3), 297. 

Kerr, G., & Dacyshyn, A. (2000). The retirement experiences of elite, female gymnasts. Journal of 

applied sport psychology, 12(2), 115-133. 

Krantz, M.J., Sabel, A.L., Sagar, U., Long, C.S., Barbey, J.T., White, K.V., … Mehler, P.S. (2012). 

Factors influencing QT prolongation in patients hospitalized with severe anorexia nervosa. 

General Hospital Psychiatry, 34(2), 173-177. 

Doi:https://doi.org/10.1016/j.genhosppsych.2011.08.003   

Lai, E., & Chung, E. H. (2017). Management of arrhythmias in athletes: Atrial fibrillation, premature 

ventricular contractions, and ventricular tachycardia. Current treatment options in cardiovascular 

medicine, 19(11), 86. 

Laging, M. A. Brinton, J. T. Sabel, A. L., Gaudiani, J. L. & Mehler, P. S. (2017). Baseline functional 

mobility in hospitalized persons with anorexia nervosa: A retrospective study of inpatient 

physical therapy during medical stabilization. Journal of Acute Care Physical Therapy, 8(1), 28-

39. doi: 10.1097/JAT.0000000000000045 



94	

	

	

Łagowska, K., Kapczuk, K., Friebe, Z., & Bajerska, J. (2014). Effects of dietary intervention in young 

female athletes with menstrual disorders. Journal of the International Society of Sports 

Nutrition, 11(1), 21. 

Lanier, J., Mote, M. & Clay, E. (2011). Evaluation and management of orthostatic hypotension. 

American Family Physician, 84(5), 527-536. 

Laitinen, T., Lyyra‐Laitinen, T., Huopio, H., Vauhkonen, I., Halonen, T., Hartikainen, J., ... & Laakso, 

M. (2008). Electrocardiographic alterations during hyperinsulinemic hypoglycemia in healthy 

subjects. Annals of Noninvasive Electrocardiology, 13(2), 97-105. 

Lally, P. (2007). Identity and athletic retirement: A prospective study. Psychology of sport and 

exercise, 8(1), 85-99. 

Leiper, J. B., Nicholas, C. W., Ali, A., Williams, C., & Maughan, R. J. (2005). The effect of intermittent 

high-intensity running on gastric emptying of fluids in man. Medicine & Science in Sports & 

Exercise, 37(2), 240-247. 

Leib, E. S., Lewiecki, E. M., Binkley, N., & Hamdy, R. C. (2004). Official positions of the international 

society for clinical densitometry. Journal of Clinical Densitometry, 7(1), 1-5. 

Lieberman, J. L., De Souza, M. J., Wagstaff, D. A. & Williams, N. I. (2017). Menstrual disruption with 

exercise is not linked to an energy availability threshold. Medicine and Science in Sports and 

Exercise, 50(3), 551-561. doi: 10.1249/MSS.0000000000001451  

Leiper, Nicholas, Ali, Williams, & Maughan, (2005). The effect of intermittent high-intensity running 

on gastric emptying of fluids in man. Medicine & Science in Sports & Exercise, 37(2), 240-247. 



95	

	

	

Littlefield, K. and Zuercher, R.D. (2003), ‘‘Recommendations for athletes returning to training/ 

competition following an eating disorder’’, Proceedings of the 1st Academy for Eating 

DisordersDisorders Athlete Special Interest Group Conference, Indianapolis, IN 

Lindsay, B. (2017). Sweating Rate and Sweat Sodium Concentration in Athletes: A Review of 

Methodology and Intra/Interindividual Variability. Sports Medicine, 47(1), pp. 111-128. doi: 

10.1007/s40279-017-0691-5 

Loucks, A. B. (2004). Energy balance and body composition in sports and exercise. Journal of Sports 

Sciences, 22(1), 1-14. doi: 10.1080/0264041031000140518  

Loucks, A. B. & Heath, E. M. (1994). Induction of low-T3 syndrome in exercising women occurs at a 

threshold of energy availability. American Journal of Physiology - Regulatory, Integrative and 

Comparative Physiology, 266(3), 817 - 823. doi: 10.1152/ajpregu.1994.266.3.R817  

Loucks, A. B. & Thuma, J. R. (2003). Luteinizing hormone pulsatility is disrupted at a threshold of 

energy availability in regularly menstruating women. The Journal of Clinical Endocrinology & 

Metabolism, 88(1), 297 - 311. doi: 10.1210/jc.2002-020369   

Luck, P. and Wakeling, AD. (1982). Set-point displacement for behavioural thermoregulation in 

anorexia nervosa. Clinical Science, 62,677-682. 

Lukaski, H. C. (2004). Vitamin and mineral status: effects on physical performance. Nutrition, 20(7-8), 

632-644. 

McNamara, J., & McCabe, M. P. (2012). Striving for success or addiction? Exercise dependence among 

elite Australian athletes. Journal of sports sciences, 30(8), 755-766. 

McNamara, J., & McCabe, M. P. (2013). Development and validation of the exercise dependence and 

elite athletes scale. Performance Enhancement & Health, 2(1), 30-36. 



96	

	

	

Madigan, D. J., Stoeber, J., & Passfield, L. (2017). Athletes' perfectionism and reasons for training: 

Perfectionistic concerns predict training for weight control. Personality and Individual 

Differences, 115, 133-136. 

Manore., M. & Thompson, J. (2015). Energy requirements of the athlete: assessment and evidence of 

energy efficiency. In: Burke L, Deakin V, eds. Clinical Sports Nutrition. 5th eds. Sydney, 

Australia: McGraw-Hill; 2015:114–139. 

Mallinson, R. J.,.Williams, N. I., Gibbs, J. C., Koehler, K., Allaway, H.C.M., Southmayd, E., & De 

Souza, M. J. (2016). Current and past menstrual status is an important determinant of femoral 

neck geometry in exercising women. Bone, 88, 101-112. 

https://doi.org/10.1016/j.bone.2016.01.030 

Maselli, M., Gobbi, E., Probst, M., & Carraro, A. (2019). Prevalence of primary and secondary exercise 

dependence and its correlation with drive for thinness in practitioners of different sports and 

physical activities. International Journal of Mental Health and Addiction, 17(1), 89-101. 

Maron, B. J., Gardin, J. M., Flack, J. M., Gidding, S. S., Kurosaki, T. T., & Bild, D. E. (1995). 

Prevalence of hypertrophic cardiomyopathy in a general population of young adults: 

echocardiographic analysis of 4111 subjects in the CARDIA study. Circulation, 92(4), 785-789. 

Maron, B. J., Pelliccia, A., & Spirito, P. (1995). Cardiac disease in young trained athletes: insights into 

methods for distinguishing athlete’s heart from structural heart disease, with particular emphasis 

on hypertrophic cardiomyopathy. Circulation, 91(5), 1596-1601. 

Martinsen, M., Sundgot-Borgen, J. (2013). Higher Prevalence of Eating Disorders among Adolescent 

Elite Athletes than Controls.  Med Sci Sports Exerc, 45(6), 1188-1197 

Mathisen, T. F., Rosenvinge, J. H., Friborg, O., Vrabel, K., Bratland-Sanda, S., Pettersen, G., & 

Sundgot-Borgen, J. (2020). Is physical exercise and dietary therapy a feasible alternative to 



97	

	

	

cognitive behavior therapy in treatment of eating disorders? A randomized controlled trial of two 

group therapies. Int J Eat Disord. doi:10.1002/eat.23228 

Mazurak, N., Enck, P., Muth, E., Teufel, M., & Zipfel, S. (2011). Heart rate variability as a measure of 

cardiac autonomic function in anorexia nervosa: a review of the literature. European Eating 

Disorders Review, 19(2), 87-99. 

McArdle, W. D., Katch, F. I., & Katch, V. L. (2010). Exercise physiology: nutrition, energy, and human 

performance. Lippincott Williams & Wilkins. 

McArdle, W. D., Katch, F. I., & Katch, V. L. (2015). Exercise physiology: Nutrition, energy, and 

human performance. Lippincott Williams & Wilkins. 

McArdle, S., Meade, M. M., & Moore, P. (2016). Exploring attitudes toward eating disorders among 

elite athlete support personnel. Scandinavian journal of medicine & science in sports, 26(9), 

1117-1127. 

McCallum, K., Bermudez, O., Ohlemeyer, C., Tyson, E., Portilla, M., & Ferdman, B. (2006). How 

should the clinician evaluate and manage the cardiovascular complications of anorexia nervosa?. 

Eating Disorders, 14(1), 73–80. doi:10.1080/10640260500403915 

McClung JP, Karl JP, Cable SJ, et al. Randomized, double-blind, placebo-controlled trial of iron 

supplementation in female soldiers during military training: effects on iron status, physical 

performance, and mood. The American Journal of Clinical Nutrition. 2009;90(1):124–131. 

Mehler, P.S. (2001). Diagnosis and care of patients with anorexia nervosa in primary care settings. 

Annals of Internal Medicine, 134(11), 1048-1059. doi: 10.7326/0003-4819-134-11-200106050-

00011  



98	

	

	

Mehler, P. & Andersen, A. (2017). Eating disorders: A guide to medical care and complications (3rd 

ed.). Baltimore, MD: Johns Hopkins University Press. Retrieved from: 

https://read.amazon.com/?asin=B076G4SHFQ  

Mehler, P. & Brown, C. (2015). Anorexia nervosa – medical complications. Journal of Eating 

Disorders, 3(11). 

Mehler, P. S., Sabel, A. L., Watson, T. & Andersen, A. E. (2008).  High risk of osteoporosis in male 

patients with eating disorders. International Journal of Eating Disorders, 41(7), 666 – 672. doi: 

10.1002/eat.20554 

Melin, A., Tornberg, Å. B., Skouby, S., Faber, J., Ritz, C., Sjödin, A., & Sundgot-Borgen, J. (2014). 

The LEAF questionnaire: a screening tool for the identification of female athletes at risk for the 

female athlete triad. Br J Sports Med, 48(7), 540-545. 

Melin, A., Tornberg, Å. B., Skouby, S., Møller, S. S., Sundgot‐Borgen, J., Faber, J., ... Sjödin, A. 

(2015). Energy availability and the female athlete triad in elite endurance athletes. Scandinavian 

Journal of Medicine & Science in Sports, 25(5), 610-622. doi: 10.1111/sms.12261 

Meng, K., Qiu, J., Benardot, D., Carr, A., Yi, L., Wang, J., & Liang, Y. (2020). The risk of low energy 

availability in Chinese elite and recreational female aesthetic sports athletes. Journal of the 

International Society of Sports Nutrition, 17(1), 1-7. 

Meyer, C., Taranis, L. Goodwin, H. and Haycraft, E. (2011). Compulsive Exercise and Eating 

Disorders. European Eating Disorders Review, 19, 174–189. 

Miller, K., Lee, E. E., Lawson, E. A., Misra, M., Minihan, J., Grinspoon, S. … & Klibanski, A. (2006). 

Determinants of skeletal loss and recovery in anorexia nervosa. The Journal of Clinical 

Endocrinology and Metabolism, 91(8), 2931–2937. doi:10.1210/jc.2005-2818 



99	

	

	

Moola, F., Gairdner, S., & Amara, C. (2013). Exercise in the care of patients with anorexia nervosa: A 

systematic review of the literature. Mental Health and Physical Activity, 6, 59-68. 

doi:10.1016/j.mhpa.2013.04.002 

Morici, G., Gruttad’Auria, C. I., Baiamonte, P., Mazzuca, E., Castrogiovanni, A., & Bonsignore, M. R. 

(2016). Endurance training: is it bad for you?. Breathe, 12(2), 140-147. 

Morris, M., Steinberg, H., Sykes, E. A., & Salmon, P. (1990). Effects of temporary withdrawal from 

regular running. Journal of Psychosomatic Research, 34, 493– 500. 

Mountjoy, M., Sundgot-Borgen, J., Burke, L., Carter, S., Constantini, N., Lebrun, C., ... & Ljungqvist, 

A. (2014). The IOC consensus statement: Beyond the female athlete triad—Relative Energy 

Deficiency in Sport (RED-S). British Journal of Sports Medicine, 48(7), 491-497. 

Mountjoy, M., Sundgot-Borgen, J., Burke, L., Carter, S., Constantini, N., Lebrun, C., ... & Ljungqvist, 

A. (2015). The IOC relative energy deficiency in sport clinical assessment tool (RED-S CAT). 

Mountjoy, M., Sundgot-Borgen, J. K., Burke, L. M., Ackerman, K. E., Blauwet, C., ... Budgett, R. 

(2018). IOC consensus statement on relative energy deficiency in sport (RED-S): 2018 update. 

British Journal of Sports Medicine, 52(11), 87-697. doi: 687 - 697. 

Mudd, L. M., Fornetti, W., & Pivarnik, J. M. (2007). Bone mineral density in collegiate female athletes: 

comparisons among sports. Journal of athletic training, 42(3), 403. 

Hilibrand, M. J., Hammoud, S., Bishop, M., Woods, D., Fredrick, R. W., & Dodson, C. C. (2015). 

Common injuries and ailments of the female athlete; pathophysiology, treatment and 

prevention. The Physician and sportsmedicine, 43(4), 403-411. 

National Eating Disorder Association. (2018). Common Health Consequences of eating disorders. 

Retrieved from https://www.nationaleatingdisorders.org/health-consequences 



100	

	

	

National Health and Medical Research Council. (2011). Procedures and requirements for meeting the 

2011 NHMRC standard for clinical practice guidelines. Melbourne: National Health and Medical 

Research Council. 

National Health and Medical Research Council (NHMRC) by the Australian Government, and the 

Ministry of Health (MOH) by the Manatũ Hauora. (2014). Nutrient reference values for Australia 

and New Zealand. Vitamin D. Accessed on 7 May 2020 from 

https://www.nrv.gov.au/nutrients/vitamin-d  

National Health and Medical Research Council (NHMRC) by the Australian Government, and the 

Ministry of Health (MOH) by the Manatũ Hauora. (2014). Nutrient reference values for Australia 

and New Zealand. Iron. Accessed on 7 May 2020 from https://www.nrv.gov.au/nutrients/iron  

National Health and Medical Research Council (NHMRC) by the Australian Government, and the 

Ministry of Health (MOH) by the Manatũ Hauora. (2014). Nutrient reference values for Australia 

and New Zealand. Calcium. Accessed on 8 May 2020 from 

https://www.nrv.gov.au/nutrients/calcium 

National Heart, Lung and Blood Institute. (n.d.). Hypotension. Retrieved on December 31, 2018, from: 

https://www.nhlbi.nih.gov/health-topics/hypotension  

Nattiv A., Loucks, A., Manore, M., Sanborn, C., Sundgot-Borgen, J., & Warren, M. (2007). The Female 

Athlete Triad. Medicine & Science in Sports & Exercise, 39(10), 1867–1882. doi: 

10.1249/mss.0b013e318149f111 

Nishita, J., Ellenwood, E. and Rockwell, W. (1985). Hypothermia in anorexia nervosa: An increase in 

nonshivering thermogenesis? The International Journal of Eating Disorders, 4:3. 307-319. 

Ng, L. W. C., Ng, D. P., & Wong, W. P. (2013). Is supervised exercise training safe in patients with 

anorexia nervosa? A meta-analysis. Physiotherapy, 99(1), 1-11. doi:10.1016/j.physio.2012.05.006 



101	

	

	

Noetel, M., Dawson, L., Hay, P., & Touyz, S. (2017). The assessment and treatment of unhealthy 

exercise in adolescents with anorexia nervosa: A Delphi study to synthesize clinical knowledge. 

International Journal of Eating Disorders, 50(4), 378-388. 

Nogueira, A., Tovar-Gálvez, M., & González-Hernández, J. (2019). Do It, Don’t Feel It, and Be 

Invincible: A Prolog of Exercise Addiction in Endurance Sports. Frontiers in Psychology, 10. 

Nowicka, P., Eli, K., Ng, J., Apitzsch, E., & Sundgot-Borgen, J. (2013). Moving from knowledge to 

action: A qualitative study of elite coaches' capacity for early intervention in cases of eating 

disorders. International Journal of Sports Science & Coaching, 8(2), 343-355. 

O’Connor, H., & Slater, G. (2011). Losing, gaining and making weight for athletes. Sport and exercise 

nutrition. West Sussex: Wiley-Blackwell, 210-32. 

Oh, R. & Hustead, T. (2011). Causes and Evaluation of Mildly Elevated Liver Transaminase Levels. 

American Family Physician, 84(9), 1003-1008. 

Oppliger, R. A., Steen, S. A. N., & Scott, J. R. (2003). Weight loss practices of college 

wrestlers. International journal of sport nutrition and exercise metabolism, 13(1), 29-46. 

Oświęcimska, J., Ziora, K., Adamczyk, P., Roczniak, W. Pikiewicz-Koch, A., Stojewska, M., … 

Dyduch, A. (2007). Effects of neuroendocrine changes on results of ambulatory blood pressure 

monitoring (ABPM) in adolescent girls with anorexia nervosa. Neuroendocrinology Letters, 

28(4), 410-416. Retrieved from 

https://www.researchgate.net/publication/6145563_Effects_of_neuroendocrine_changes_on_resu

Lts_of_ambuLatory_Mood_pressure_monitoring_ABPM_in_adolescent_girts_with_anorexia_ner

vosa  



102	

	

	

Papathomas, A. (2018). Disordered Eating in Sport: Legitimized and Stigmatized', Sport. Mental Illness, 

and Sociology (Research in the Sociology of Sport, Volume 11). Emerald Publishing Limited, 97-

109. 

Pallarés, J. G., Martínez-Abellán, A., López-Gullón, J. M., Morán-Navarro, R., De la Cruz-Sánchez, E., 

& Mora-Rodríguez, R. (2016). Muscle contraction velocity, strength and power output changes 

following different degrees of hypohydration in competitive olympic combat sports. Journal of 

the International Society of Sports Nutrition, 13(1), 10. 

Peñas-Lledó, E., Vaz Leal, F. J., & Waller, G. (2002). Excessive exercise in anorexia ner- vosa and 

bulimia nervosa: Relation to eating characteristics and general psycho- pathology. International 

Journal of Eating Disorders, 31(4), 370–375. 

Pelliccia, A., Maron, B. J., Spataro, A., Proschan, M. A., & Spirito, P. (1991). The upper limit of 

physiologic cardiac hypertrophy in highly trained elite athletes. New England Journal of 

Medicine, 324(5), 295-301. 

Peternelj, T. T., & Coombes, J. S. (2011). Antioxidant supplementation during exercise training. Sports 

medicine, 41(12), 1043-1069. 

Petkus, D. L., Murray-Kolb, L. E., & De Souza, M. J. (2017). The unexplored crossroads of the female 

athlete triad and iron deficiency: a narrative review. Sports Medicine, 47(9), 1721-1737. 

Petrie, T. A., & Rogers, R. (2001). Extending the discussion of eating disorders to include men and 

athletes. The Counseling Psychologist, 29(5), 743-753. 

Pope, H. G., Gruber, A. J., Choi., P. Y., Olivardia, R., & Phillips, K. A. (1997). Muscle dysmorphia: An 

under-recognized form of body dysmorphic disorder. Psychosomatics, 38. 548-557.  



103	

	

	

Pope, H. G., Katz, D. L., & Hudson, J. I. (1993). Anorexia nervosa and “reverse anorexia” among 108 

male bodybuilders. Comprehensive Psychiatry, 34, 406-409. doi:10.1016/0010-440X(93)90066-

D 

Popovic, S., Akpinar, S., Jaksic, D., Matic, R., Bjelica, D., Popovic, S., ... & BJELICA, D. (2013). 

Comparative study of anthropometric measurement and body composition between elite soccer 

and basketball players. International Journal of Morphology, 31(2), 461-7. 

Plateau, C. R., Arcelus, J., & Meyer, C. (2017). Detecting eating psychopathology in female athletes by 

asking about exercise: Use of the Compulsive Exercise Test. European Eating Disorders 

Review, 25(6), 618-624 

Plateau, C. R., Arcelus, J., McDermott, H. J. and Meyer, C. (2015). Responses to athletes with eating 

problems. Scandinavian Journal Medicine Science Sports, 25: e240-e250. 

doi:10.1111/sms.12286  

Plateau, C. R., Shanmugam, V., Duckham, R. L., Goodwin, H., Jowett, S., Brooke-Wavell, K. S., ... & 

Meyer, C. (2014). Use of the compulsive exercise test with athletes: norms and links with eating 

psychopathology. Journal of Applied Sport Psychology, 26(3), 287-301. 

Plateau, C. R., Shanmugam, V., Duckham, R. L., Goodwin, H., Jowett, S., Brooke-Wavell, K. S., ... & 

Meyer, C. (2014). Use of the compulsive exercise test with athletes: norms and links with eating 

psychopathology. Journal of Applied Sport Psychology, 26(3), 287-301. 

Prelack, K., Dwyer, J., Ziegler, P., & Kehayias, J. J. (2012). Bone mineral density in elite adolescent 

female figure skaters. Journal of the International Society of Sports Nutrition, 9(1), 57. 

Quesnel, D. A., Libben, M., Oelke, N. D., Clark, M. I., Willis-Stewart, S., & Caperchione, C. M. 

(2017). Is abstinence really the best option? Exploring the role of exercise in the treatment and 

management of eating disorders. Eating Disorders, 1-21. 



104	

	

	

Quesnel, D. A., Libben, M., & Caperchione, C. M. (2018). Preliminary assessment criteria for 

prescribing exercise when treating eating disorders: What do the experts have to say?. Mental 

Health and Physical Activity. 

Raj,K., Keane-Miller, C. and Golden, N. (2012). Hypomagnesemia in adolescents with eating disorders 

Hospitalized for Medical Instability. Nutrition in Clinical Practice, 27: 5 

Rautaharju, P.M., Surawicz, B., & Gettes, L.S. (2009). AHA/ACCF/HRS Recommendations for the 

Standardization and Interpretation of the Electrocardiogram Part IV: The ST Segment, T and U 

Waves, and the QT Interval. Circulation, 119, 241-250. doi: 

10.1161/CIRCULATIONAHA.108.191096  

Raudenbush, B., & Meyer, B. (2003). Muscular dissatisfaction and supplement use among male 

intercollegiate athletes. Journal of Sport and Exercise Psychology, 25(2), 161-170. 

Reed, J.L., De Souza, M. J., Mallinson, R.J., Scheid, J.L. & Williams, N.I. (2015). Energy availability 

discriminates clinical menstrual status in exercising women. Journal of the International Society 

of Sports Nutrition, 12(11), 1-11. doi: 10.1186/s12970-015-0072-0 

Reel, J. J. (2013). Prognosis. In Eating disorders: An encyclopaedia of causes, treatments, preventions 

(pp. 360-370). ABC-CLIO. 

Rhodes, R. E., Temple, V. A., & Tuokko, H. A. (2011). Evidence-based risk assessment and 

recommendations for physical activity clearance: Cognitive and psychological conditions. 

Applied Physiology, Nutrition, and Metabolism, 36(S1), S113-S153. 

Rich, L. M., Caine, M. R., Findling, J. W., & Shaker, J. L. (1990). Hypoglycemic coma in anorexia 

nervosa. Archives of Internal Medicine, 150(894,895). 



105	

	

	

Rocks, T., Pelly, F., Slater, G., & Martin, L. A. (2016). The relationship between dietary intake and 

energy availability, eating attitudes and cognitive restraint in students enrolled in undergraduate 

nutrition degrees. Appetite, 107, 406-414. 

Rosenbloom, C. (2012). Sports nutrition: a practice manual for professionals. Academy of Nutrition 

and Dietetics. 

Rosendahl, J., Bormann, B., Aschenbrenner, K., Aschenbrenner, F., & Strauss, B. (2009). Dieting and 

disordered eating in German high school athletes and non‐athletes. Scandinavian journal of 

medicine & science in sports, 19(5), 731-739. 

Sachs, K.V., Harnke, B., Mehler, P. S. & Krantz, M.J. (2016). Cardiovascular complications of anorexia 

nervosa: A systematic review. International Journal of Eating Disorders, 49(3), 238-248. doi: 

10.1002/eat.22481 

Santos, D. A., Matias, C. N., Monteiro, C. P., Silva, A. M., Rocha, P. M., Minderico, C. S., ... & Laires, 

M. J. (2012). Magnesium intake is associated with strength performance in elite basketball, 

handball and volleyball players. Magnesium research, 24(4), 215-219. 

Santos, D. A., Dawson, J. A., Matias, C. N., Rocha, P. M., Minderico, C. S., Allison, D. B., ... & Silva, 

A. M. (2014). Reference values for body composition and anthropometric measurements in 

athletes. PloS one, 9(5), e97846. 

Dos Santos Filho, C. A., Tirico, P. P., Stefano, S. C., Touyz, S. W., & Claudino, A. M. (2016). 

Systematic review of the diagnostic category muscle dysmorphia. Australian & New Zealand 

Journal of Psychiatry, 50(4), 322-333. 

Samadi, M., Chaghazardi, M., Bagheri, A., Karimi, S., Pasdar, Y., Hozoori, M., & Moradi, S. (2019). A 

Review of High-Risk Rapid Weight Loss Behaviors with Assessment of Food Intake and 



106	

	

	

Anthropometric Measurements in Combat Sport Athletes. Asian Journal of Sports 

Medicine, 10(4). 

Sardar, M. R., Greway, A., DeAngelis, M., Tysko, E. O. M., Lehmann, S., Wohlstetter, M., & Patel, R. 

(2015). Cardiovascular impact of eating disorders in adults: A single center experience and 

literature review. Heart views: the official journal of the Gulf Heart Association, 16(3), 88. 

Scott, C. L., Haycraft, E., & Plateau, C. R. (2019). Teammate influences and relationship quality are 

associated with eating and exercise psychopathology in athletes. Appetite, 143, 104404. 

Scheid, J. L., Toombs, R. J., Ducher, G., Gibbs, J. C., Williams, N. I., & De Souza, M. J. (2011). 

Estrogen and peptide YY are associated with bone mineral density in premenopausal exercising 

women. Bone, 49(2), 194-201. 

Schlegel, S., Hartmann, A., Fuchs, R., & Zeeck, A. (2015). The Freiburg sport therapy program for 

eating disordered outpatients: A pilot study. Eating and Weight Disorders-Studies on Anorexia, 

Bulimia and Obesity, 20(3), 319-327. doi:10.1007/s40519-015-0182-3 

Schneider, J. E., & Wade, G. N. (2000). Inhibition of reproduction in service of energy 

balance. Reproduction in Context: Social and Environmental Influences on Reproductive 

Physiology and Behavior, 35-82. 

Schumann, G. B., & Schweitzer, S. C. (1996). Examination of urine. In, Kaplan LA, Pesce AJ. Clinical 

Chemistry: Theory, Analysis and Correlation. 3rd edition. St Louis: Mosby-Year Book Inc, 1118-

9. 

Scott, C. L., Haycraft, E., & Plateau, C. R. (2019). Teammate influences and relationship quality are 

associated with eating and exercise psychopathology in athletes. Appetite, 143, 104404. 



107	

	

	

Shroff, H., Reba, L., Thornton, L. M., Tozzi, F., Klump, K. L., Berrettini, W. H., ... & Goldman, D. 

(2006). Features associated with excessive exercise in women with eating disorders. International 

Journal of Eating Disorders, 39(6), 454-461. 

Shirreffs, S. M., Sawka, M. N., & Stone, M. (2006). Water and electrolyte needs for football training 

and match-play. Journal of sports sciences, 24(07), 699-707. 

Schumann, G. B., & Schweitzer, S. C. (1996). Examination of urine. In L. Kaplan & A. Pesce (Eds.), In 

Clinical Chemistry, Theory, Analysis and Correlation.Third edition.(pp. 1118–1119). St. Louis: 

Mosby-Year Book Inc. 

Sheldon, R. S., Grubb, B. P., Olshansky, B., Shen, W. K., Calkins, H., Brignole, M., ... & Sutton, R. 

(2015). 2015 Heart Rhythm Society expert consensus statement on the diagnosis and treatment of 

postural tachycardia syndrome, inappropriate sinus tachycardia, and vasovagal syncope. Heart 

Rhythm, 12(6), e41-e63. 

Shetty, A. K.; Schmidt-Sommerfeld, E.; Haymon, M. L.; Udall, J. N. (2000). "Radiological case of the 

month: Denouement and discussion: Superior mesenteric artery syndrome". Archives of Family 

Medicine. 9 (1): 17. 

Silveira, L. F., MacColl, G. S., & Bouloux, P. M. (2002). Hypogonadotropic hypogonadism. In 

Seminars in reproductive medicine (Vol. 20, No. 04, pp. 327-338). Copyright© 2002 by Thieme 

Medical Publishers, Inc., 333 Seventh Avenue, New York, NY 10001, US. 

Singhal, V., Reyes, K. C., Pfister, B., Ackerman, K., Slattery, M., Cooper, K., ... & Misra, M. (2019). 

Bone accrual in oligo-amenorrheic athletes, eumenorrheic athletes and non-athletes. Bone, 120, 

305-313. 

Skårderud F, Fladvad T, Garthe I, et al. Den dårlig ernærte utøveren. Vektreduksjon, 

kroppsmodifikasjon og spiseforstyrrelser i toppidrett. Retningslinjer for holdning og handling. 



108	

	

	

Oslo: Olympiatoppen, 2012. http://www.olympiatoppen. 

no/fagomraader/idrettsernaering/Fagstoff/page6827. 

Spaulding-Barclay, M. A., Stern, J. & Mehler, P. S. (2016). Cardiac changes in anorexia nervosa. 

Cardiology in the Young, 26(4), 623 – 628. doi:10.1017/S104795111500267X 

Sports Dietitians Australia (SDA). Bone health. Retrieved 8 May 2020 from: 

https://www.sportsdietitians.com.au/bone-health/   

Sports Dietitians Australia (SDA). Iron depletion. Retrieved 7 May 2020 from: 

https://www.sportsdietitians.com.au/factsheets/diets-intolerances/iron-depletion/   

Sports Dietitians of Australia (SDA). Nutrition challenges of the female endurance athlete. Retrieved 8 

May 2020 from: https://www.sportsdietitians.com.au/nutrition-challenges-of-the-female-

endurance-athlete/ 

Sports Dietitians Australia (SDA). The ultimate guide to natural Australian antioxidants. Retrieved 9 

May 2020 from: https://www.sportsdietitians.com.au/sda-blog/natural-australian-antioxidants/ 

Sports Dietitians Australia (SDA). Vitamin D. Retrieved on 8th May 2020 from: 

https://www.sportsdietitians.com.au/factsheets/supplements/vitamin-d/  

Spriet, L. (2014). New insights into the interaction of carbohydrate and fat metabolism during exercise. 

Sports Medicine, 44(Suppl 1):S87–96. 

Smolak, L., Murnen, S. K., & Ruble, A. E. (2000). Female athletes and eating problems: A meta‐

analysis. International journal of eating disorders, 27(4), 371-380. 

Smathers, A. M., Bemben, M. G., & Bemben, D. A. (2009). Bone density comparisons in male 

competitive road cyclists and untrained controls. Medicine & Science in Sports & Exercise, 41(2), 

290-296. 



109	

	

	

Stone, M.S., Martyn, L., & Weaver, C.M. (2016). Potassium intake, bioavailability, hypertension, and 

glucose control. Nutrient, 8(7), 444. 

Stranberg, M., Slager, E., Spital, D., Coia, C., & Quatromoni, P. Athlete-specific treatment for eating 

disorders: initial findings from the Walden GOALS program. Journal of the Academy of Nutrition 

and Dietetics, 120, 183-192. doi:10.1016/j.jand.2019.07.019 

Strober, M., Freeman, R., & Morrell, W. (1997). The long‐term course of severe anorexia nervosa in 

adolescents: Survival analysis of recovery, relapse, and outcome predictors over 10–15 years in a 

prospective study. International Journal of Eating Disorders, 22(4), 339-360. 

Sudi, K., Öttl, K., Payerl, D., Baumgartl, P., Tauschmann, K., & Müller, W. (2004). Anorexia athletica. 

Nutrition, 20(7-8), 657-661. 

Sundgot-Borgen, J., & Torstveit, M. K. (2004). Prevalence of eating disorders in elite athletes is higher 

than in the general population. Clinical Journal of Sport Medicine, 14(1), 25-32. 

Sundgot-Borgen, J., & Garthe, I. (2011). Elite athletes in aesthetic and Olympic weight-class sports and 

the challenge of body weight and body compositions. Journal of Sports Sciences, 29(sup1), S101-

S114. 

Sundgot-Borgen, J., Meyer, N. L., Lohman, T. G., Ackland, T. R., Maughan, R. J., Stewart, A. D., & 

Müller, W. (2013). How to minimise the health risks to athletes who compete in weight-sensitive 

sports review and position statement on behalf of the Ad Hoc Research Working Group on Body 

Composition, Health and Performance, under the auspices of the IOC Medical 

Commission. British Journal of Sports Medicine, 47(16), 1012-1022. 

Swanson, D. R. (2008). Running, esophageal acid reflux, and atrial fibrillation: a chain of events linked 

by evidence from separate medical literatures. Medical Hypotheses, 71(2), 178-185. 



110	

	

	

Swann, C., Moran, A., & Piggott, D. (2015). Defining elite athletes: Issues in the study of expert 

performance in sport psychology. Psychology of Sport and Exercise, 16, 3-14. 

Snyder, R. A., Koester, M. C., & Dunn, W. R. (2006). Epidemiology of stress fractures. Clinics in 

Sports Medicine, 25(1), 37-52. 

Tarnopolsky, M.A., Zawada, C., Richmond, L.B., Carter, S., Shearer, J., Graham, T., & Phillips, S.M. 

(2001). Gender differences in carbohydrate loading are related to energy intake. Journal of 

Applied Physiology, 91(1), 225–230.  

Taranis, L., Touyz, S., & Meyer, C. (2011). Disordered eating and exercise: development and 

preliminary validation of the compulsive exercise test (CET). European Eating Disorders 

Review, 19(3), 256-268. 

Thien, V., Thomas, A., Markin, D., & Birmingham, C. (2000). Pilot study of a graded exercise program 

for the treatment of anorexia nervosa. International Journal of Eating Disorders, 101-106. 

doi:10.1002/(SICI)1098-108X(200007)28:1<101:AID-EAT12>3.0.CO;2-V 

Theintz, G., Buchs, B., Rizzoli, R., Slosman, D., Clavien, H, Sizonenko, P. C., & Bonjour, J. P. (1992). 

Longitudinal monitoring of bone mass accumulation in healthy adolescents: evidence for a 

marked reduction after 16 years of age at the levels of lumbar spine and femoral neck in female 

subjects. The Journal of Clinical Endocrinology and Metabolism, 75(4), 1060-1065. doi: 

10.1210/jcem.75.4.1400871  

Thomas, D. T., Erdman, K. A., & Burke, L. M. (2016). Position of the academy of nutrition and 

dietetics, dietitians of Canada, and the American college of sports medicine: Nutrition and 

athletic performance. Journal of the Academy of Nutrition and Dietetics, 116(3), 501-528. 



111	

	

	

Thompson, R. A., & Sherman, R. T. (1999). “Good” athlete traits and characteristics of anorexia 

nervosa: Are they similar?. Eating Disorders: The Journal of Treatment and Prevention, 7, 181–

190. 

Thompson, R. A., & Sherman, R. T. (2007). Managing student-athletes’ mental health 

issues. Indianapolis: National Collegiate Athletic Association. 

Thompson, R. A., & Sherman, R. T. (2011). Eating disorders in sport. Routledge. 

Tokumura, M., Watanabe, H., & Esaki, T. (2012). Convalescent resting tachycardia predicts 

unfavorable outcome of anorexia nervosa. Pediatrics International, 54(6), 844-848. 

Torstveit, M. K., Fahrenholtz, I. L., Lichtenstein, M. B., Stenqvist, T. B., & Melin, A. K. (2019). 

Exercise dependence, eating disorder symptoms and biomarkers of Relative Energy Deficiency in 

Sports (RED-S) among male endurance athletes. BMJ Open Sport & Exercise Medicine, 5(1). 

Torstveit, M. K., & Sundgot-Borgen, J. (2005). The female athlete triad: Are elite athletes at increased 

risk?. Medicine & Science in Sports & Exercise, 37(2), 184-193. 

Trexler, E. T., Smith-Ryan, A. E., Mann, J. B., Ivey, P. A., Hirsch, K. R., & Mock, M. G. (2017). 

Longitudinal body composition changes in NCAA division I college football players. Journal of 

Strength and Conditioning Research, 31(1), 1. 

Turton, R., Goodwin, H., & Meyer, C. (2017). Athletic identity, compulsive exercise and eating 

psychopathology in long-distance runners. Eating Behaviors, 26, 129-132. 

Sherman, R., Thompson, R. A., Dehass, D., & Wilfert, M. (2005). NCAA coaches survey: The role of 

the coach in identifying and managing athletes with disordered eating. Eating Disorders, 13(5), 

447-466. 



112	

	

	

 Schwarz, H. C., Gairrett, R. L., Aruguete, M. S., & Gold, E. S. (2005). Eating attitudes, body 

dissatisfaction, and perfectionism in female college athletes. North American Journal of 

Psychology, 7(3). 

Stewart, A. D., Benson, P. J., Michanikou, E. G., Tsiota, D. G., & Narli, M. K. (2003). Body image 

perception, satisfaction and somatotype in male and female athletes and non-athletes: results 

using a novel morphing technique. Journal of Sports Sciences, 21(10), 815-823. 

Udo, T., & Grilo, C. M. (2018). Prevalence and correlates of DSM-5–defined eating disorders in a 

nationally representative sample of US adults. Biological Psychiatry, 84(5), 345-354. 

UK Sport.(2013). Eating Disorders in Sport: A Guideline Framework for Practitioners Working with 

High Performance Athletes. UK Sport 2013 [cited 29 April 2020]. Available from: 

http://www.uksport.gov.uk/publications/eating-disorders-in-sport. 

Vancampfort, D., Vanderlinden, J., De Hert, M., Soundy, A., Adamkova, M., Skjaerven, L.,Gomez-

Conesa, A. (2014). A systematic review of physical therapy interventions for patients with 

anorexia and bulimia nervosa. Disability and Rehabilitation, 36(8), 628- 634. 

doi:10.3109/09638288.2013.808271 

Vandenberk, B., Vandael, E., Robyns, T., Vandenberghe, J., Garweg, Foulon, V., … Willems, R. 

(2016). Which QT correction formulae to use for QT monitoring? Journal of the American Heart 

Association, 5(6), 1-10. doi: 10.1161/JAHA.116.003264 

Voelker, D. K., Petrie, T. A., Reel, J. J., & Gould, D. (2018). Frequency and psychosocial correlates of 

eating disorder symptomatology in male figure skaters. Journal of Applied Sport Psychology, 

30(1), 119-126. 

Warren, M. P., & Wiele, R. L. V. (1973). Clinical and metabolic features of anorexia nervosa. American 

Journal of Obstetrics and Gynecology, 117(3), 435-449. 



113	

	

	

Warren, M. P., & Perlroth, N. E. (2001). The effects of intense exercise on the female reproductive 

system. Journal of Endocrinology, 170(1), 3-11. 

Warren, M. P., Brooks-Gunn, J., Fox, R. P., Holderness, C. C., Hyle, E. P., & Hamilton, W. G. (2002). 

Osteopenia in exercise-associated amenorrhea using ballet dancers as a model: A longitudinal 

study. The Journal of Clinical Endocrinology & Metabolism, 87(7), 3162-3168. 

Watson, T. A., MacDonald-Wicks, L. K., & Garg, M. L. (2005). Oxidative stress and antioxidants in 

athletes undertaking regular exercise training. International journal of sport nutrition and 

exercise metabolism, 15(2), 131-146. 

Williams, E. A., Pelto, H. F., Toresdahl, B. G., Prutkin, J. M., Owens, D. S., Salerno, J. C., ... & 

Drezner, J. A. (2019). Performance of the American Heart Association (AHA) 14‐Point 

Evaluation Versus Electrocardiography for the Cardiovascular Screening of High School 

Athletes: A Prospective Study. Journal of the American Heart Association, 8(14), e012235. 

Woods, A. L.,Garvican-Lewis, L. A., Lundy, B, Rice, A. J. & Thompson, K. G. (2017). New 

approaches to determine fatigue in elite athletes during intensified training: Resting metabolic 

rate and pacing profile. PloS one, 12(3). doi: 10.1371/journal.pone.0173807  

Wonderlich, S., Mitchell, J. E., Crosby, R. D., Myers, T. C., Kadlec, K., LaHaise, K., ... & Jorgensen, 

M. (2012). Minimizing and treating chronicity in the eating disorders: a clinical 

overview. International Journal of Eating Disorders, 45(4), 467-475. 

Yager, J. (1992). Patients with chronic, recalcitrant eating disorders. Special problems in Managing  

Eating Disorders, 205-237. 



114	

	

	

Yager, J., Devlin, M. J., Halmi, K. A., Herzog, D. B., Mitchell, J. E., Powers, P. S., & Zerbe, K. J. 

(2005). Guideline watch: Practice guideline for the treatment of patients with eating disorders. 

Focus, 3(4), 546-551. 

Zanker, C. L., & Swaine, I. L. (1998). Bone turnover in amenorrhoeic and eumenorrhoeic women 

distance runners. Scandinavian Journal of Medicine & Science in Sports, 8(1), 20-26. 

Zaraket, V., & Deeb, L. (2015). Wilkie's syndrome or superior mesenteric artery syndrome: Fact or 

fantasy. Case Reports in Gastroenterology, 9(2), 194-199. 

Zehender, M., Meinertz, T., Keul, J., & Just, H. (1990). ECG variants and cardiac arrhythmias in 

athletes: clinical relevance and prognostic importance. American heart journal, 119(6), 1378-

1391. 

Zunker, C., Mitchell, J. E., & Wonderlich, S. A. (2011). Exercise interventions for women with 

anorexia nervosa: a review of the literature. International Journal of Eating Disorders, 44(7), 

579-584. doi: 10.1002/eat.20862 

 

 

 


