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ABSTRACT

Relative Energy Deficiency in Sport (REDs) is a condition caused by prolonged
periods of reduced energy intake relative to expenditure, specifically in sport.
Although estimates of prevalence vary, most of the athletic population likely
suffers from REDs. This interview-based project examined the state of REDs
knowledge, awareness, and practices in female athletes and those working
with them. Female athletes were the primary focus given their relative
absence from existing research. Results from this project suggest that most
cases of REDs are caused by unintentional nutrient restriction with parents,
society, and social media spreading poor nutrition information and behaviors
that athletes eventually adopt. Identifying and treating REDs is complicated by
the need for cooperation from athletes, who may be unaware of their
inadequate fueling practices or are intentionally hiding their restrictive
behaviors. Obtaining an official diagnosis is often a complex and lengthy
process, with many healthcare professionals working together to exclude
other potential medical conditions. Overall, this study suggests that at-large
REDs education is necessary for athletes and those working with them.
Additionally, implementing REDs screening practices, employing dietitians, and
making support and similar resources available at sports institutions may
decrease the prevalence of REDs and expedite the identification and
treatment process.

Keywords: relative energy deficiency in sport, energy availability,
female athletes, nutrition, sports medicine
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describes a condition of impaired

physiological functioning in an athlete
resulting from prolonged low energy intake
relative to expenditure. The International
Olympic Committee (I0C) introduced this term
in 2014 as an extension of the Female Athlete
Triad, a “triad” of menstrual dysfunction and
bone issues caused by inadequate calorie
intake and, often, an eating disorder (Mountjoy
et al. 2014, 1). Unlike the Triad, REDs can occur
in both males and females and affects the
normal functioning of nearly every bodily
system. With this expanded definition to
include males and a greater range of
symptoms, more individuals can be diagnosed
and treated. In fact, Rogers and colleagues
(2021) found that 80% of surveyed athletes had
one symptom associated with REDs and 37%
had at least two. However, the estimated
number of athletes with this condition varies
greatly among studies, with estimates between
23% and 79.5% in females and between 15%
and 70% in males (Mountjoy et al. 2023, 1073).
Thus, more research is required to better
understand exactly how widespread this
condition is.

Relative Energy Deficiency in Sport (REDs)

Special consideration was given to female
athletes in this project given their relative
absence from existing research. Although the
number of studies with female or female
athlete participants is increasing, they still make
up only a small fraction of all research subjects
(Cowley et al. 2021, 146). Females also have
some notable differences in physiology
compared to males, and the ability to use
menstrual regularity to assess physiological
function presents unique characteristics best
considered separately. Finally, there are some
gender differences influencing REDs onset, as
well as challenges with treatment and

identification, that primarily exist among
women. Although sex and gender are separate
categories, for the purposes of this project,
females and women will be conflated. In
discussing the menstrual cycle and other similar
factors exclusive to female physiology, “female”
refers exclusively to sex. However, in
discussions about social norms, pressures, and
other variables affecting women, “female
athlete” refers to gender expression.

This project was intended to gauge current
awareness, knowledge, and practices
surrounding REDs, specifically in the context of
those working with female athletes, such as
coaches, athletic trainers, and dietitians at the
high school, collegiate, and amateur levels. A
focus was placed on the causes of REDs, the
roles specific individuals play in the
identification, diagnosis and treatment process,
and challenges hindering identification and
treatment of the condition. In this paper, | will
discuss how most cases of REDs are
unintentional in nature as well as participant
perceptions of these causes. | will then describe
the difficulties with identification and diagnosis
of REDs, which prevents many athletes from
receiving the care they need. Finally, | will
conclude with the need for REDs education at
large, especially for coaches, athletic trainers,
and parents.

Background

REDs results from a prolonged period of Low
Energy Availability (LEA) in the body. As an
individual enters a prolonged state of
expending more energy than is taken in, the
body redirects energy away from processes
regarded as unnecessary for immediate
survival (Mountjoy et al. 2023, 1074). Eventually,
this energy deficit becomes so great that LEA
becomes problematic and overall health and
well-being are affected, at which point the
condition is called REDs (Mountjoy et al. 2023,
1074-75). Prolonged or problematic LEA can
result in reproductive, skeletal, cardiovascular,
gastrointestinal, endocrine, neurological,
metabolic,c, and immune issues, as well as
increased fatigue, pain interference, weakness,
and thermoregulatory issues (Kroshus et al.
2018, 51-2; Langbein et al. 2021, 1559;
Mountjoy et al. 2018, 688-91; Sims et al. 2023,
398). Females often present with menstrual
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dysfunction or amenorrhea — a loss of
menstrual cycles altogether — and many
athletes experience a decrease in overall
performance or training capacity. If not
addressed, REDs has major implications for an
athlete’s health and their longevity in sport.

Athletes are predisposed to REDs due to
their competitive nature and desire to improve
in sport. Optimizing performance often includes
attempts to modify nutrition and body
composition, which can result in an athlete
entering a relative energy deficient state. Social
pressures may also contribute to desires to
look a certain way or eat certain foods, thereby
influencing nutritional behaviors that leave an
athlete without adequate fuel for their
endeavors. Overall, REDs awareness in athletes
and those who work with them is necessary for
identification and prevention of the condition.

Because REDs is a relatively new concept, it is
not surprising that there is a widespread lack of
knowledge and awareness of the condition
(Kroshus et al. 2018, 54). In the last five years,
however, there have been about 200 original
research studies published on LEA/REDs and
REDs knowledge among those working with
athletes has increased (Lodge et al. 2022, 387-
88; Mountjoy et al. 2023, 1073). This accelerated
pace of research is promising, but there is still
work to be done, especially in terms of
education for those not in the research
community.

Methodology

This project was designed to investigate issues |
noticed as a female athlete competing at the
high school and collegiate levels. Many of my
teammates and competitors, as well as
professional athletes and similar public figures,
have struggled with REDs. These individuals
suffered from injuries, burnout, and mental
health issues, and too many quit the sport they
loved because they had so many health and
performance issues that seemed
unexplainable. Only recently, with an increased
focus on REDs in media and literature, has
awareness of this condition and its prevalence
begun to grow. In hopes of learning more about
and emphasizing the need for REDs education, |
chose to focus on this topic for my senior
capstone project.

Seven participants were interviewed for this
project: an athletic trainer at a college in
western NY, a track and field coach at a college
in Ohio, an assistant softball coach and eating
disorder mentor at a college in western NY,
three registered dietitians in western NY, and a
sports  medicine  physician  based in
Massachusetts who works primarily with female
athletes and conducted athlete-related
research. All participants were female except
for the track and field coach. Four of the
interviews took place in person, and three were
conducted virtually due to distance constraints.
Three out of the four in-person interviews were
conducted in the office where the individual
worked, and the fourth interview took place in a
reserved conference room at the library of the
college where the dietitian lectured.

One participant was introduced to me in
person through a contact at my institution, two
individuals were referred to me via a shared
email, and most other individuals were referred
to me by participants in this project. One
participant was contacted via information
provided from a research paper she co-
authored on female athletes and REDs. All
participants not recruited in person were first
contacted via email, and all communication
regarding project information was also sent via
email. At the time, no participants were
affiliated with my institution or were individuals
| had worked with in the past.

Each participant received one questionnaire
via email after they had agreed to partake in an
interview. This questionnaire consisted of five
questions: a description of their occupation, the
length of time they had worked at their current
location, how their job put them into contact
with female athletes, whether they had heard
about REDs prior to this project, and if they had
any additional questions or comments for me.
Participants  were informed that the
guestionnaire and all questions were optional;
the length of their responses was also for them
to decide. Three participants did not send in
qguestionnaires with two saying they had
forgotten to send them back.

Each interview was semi-structured, the
most common qualitative interview style in
health-related research (DeJonckheere and
Vaughn 2019, 1). This structure allowed for an
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adherence to desired themes while allowing for
flexibility and adaptability depending on
participants’ responses (Ruslin et al. 2022, 2).
Semi-structured interviews were also chosen
because they are the preferred method for
investigating the unique thoughts, beliefs, and
experiences of individuals, the primary goal of
this project (Adeoye-Olatunde and Olenik 2021,
1360; DeJonckheere and Vaughn 2019, 1). A
short interview guide was developed and
memorized prior to starting the interviews to
ensure the desired topics were discussed with
each participant.

Each interview addressed several common
themes: a more detailed explanation of the job
and responsibilities, estimated prevalence of
REDs in athletes that participants work or
interact with, what the participant recognized
as REDs symptoms and related behaviors,
familiarity with treatment, difficulties that could
arise during the identification and treatment
process, and resources available to athletes
that directly or indirectly related to REDs. Each
participant was also asked questions specific to
their field, such as coaches and REDs risk
among athletes, dietitians and nutrition myths
and difficulties dispelling them, and the sports
medicine physician and medical questions
about the diagnostic and treatment process for
REDs. Ultimately, the goal was to develop a
general understanding of the awareness of
different professionals about REDs, their
thoughts on their diagnosis and treatment, and
why some athletes struggle with the condition.
Subsequently, | hoped to be able to recognize
any patterns between participants’ experiences
and compare this to existing literature. The
semi-structured interview structure allowed
new ideas and themes to emerge and to adapt
for participants who did not want to address
certain topics or were unfamiliar with them.

Following the interviews, each conversation
was summarized, transcribed, and sorted
according to major topics: participant REDs
knowledge, prevalence, diagnosis, treatment,
nutrition, and other common issues. All
participant responses to the prepared
questions were summarized, and the most
relevant quotations were extracted and listed
below the topic. Following analysis of individual
interviews, participants were grouped according
to occupation to analyze trends in major

themes, with comparisons made within and
across occupations. Then, the themes
themselves were analyzed for patterns or
inconsistencies and compared to information
found in the literature.

Missing from the project are direct
perspectives from female athletes who have
REDs or have experienced it in the past. This
demographic proved particularly difficult to find
and recruit, as individuals needed to be open
and vocal about their condition. Instead,
recruited participants were asked to recount
what they had been told by female athletes to
try to address this shortcoming.

Fieldwork and Findings

Unintentional Nutrient Restriction

Nearly all participants agreed that most cases
of REDs developed from unintentional nutrient
restriction. Participants were asked whether
they thought most cases of REDs or poor
nutritional behaviors were intentional or
unintentional, and there was a unanimous
consensus that many of their athletes were
misinformed or unaware of their nutritional
needs.

Sports medicine physician Dr. Wiley
explained that many of the female athletes she
sees exhibit a “lack of knowledge of how to eat
for sport, and once they get the proper
knowledge, they kind of recover really quickly.”
Most of this knowledge comes from social
media, which provides information that is often
false or misleading and rarely evidence based.
This misinformation eventually contributes to
energy imbalances and physical issues in
athletes.

Both coaches agreed that many of their
athletes do not understand their nutritional
needs and frequently fail to meet them. When
asked about his experiences with athletes,
Robert, a collegiate track and field coach at a
Division Il university, said, “I would even say
more people are restricting calories in a
damaging way unintentionally than
intentionally, but there is absolutely an
intentional calorie restriction group who | have
to pay closer attention to.” Assistant softball
coach Taylor, who also works at a division Il
college and who mentors female athletes with
eating disorders, believes that many athletes
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fail to eat enough unintentionally. She
explained, “I don't think a lot of people
understand that we all need adequate fats,
proteins, carbohydrates, and | think, with
athletes especially, they don’t realize how much
their bodies are burning, calorie-wise... it
doesn’t always have to be this ‘pure,’ ‘clean’
food.” Athletes often try to eat a healthy diet,
although a preoccupation with eating the “right”
foods may be detrimental because of how
difficult it can be to obtain sufficient calories
from high-fiber items such as fruits, vegetables,
and whole grains.

Jamie, an assistant athletic trainer and eating
disorder mentor, presented her own thoughts
on why most cases of REDs in female athletes
are unintentional: “they just don't understand
how to eat properly because their parents
pretty much have done everything for them,”
and sometimes “they just forget to eat or forget
to pack stuff for them throughout the day.”
Many of these athletes improve their nutrition
behavior and, by extension, their REDs
symptoms, once someone brings awareness to
their inadequate fueling practices.

All three dietitians echoed these ideas of
poor nutrition knowledge and related
misconceptions, saying that many of their
clients need to be educated on their specific
nutritional needs as female athletes. Aubrey, a
registered dietitian working at a larger
orthopedic clinic, discussed the impact of social
media on nutrition misinformation: “coming
from the world of TikTok, there is so many... at
least anecdotal evidence of, ‘oh, if you eat this
way, these are the results.” That's not how it
works for all bodies.” Kara, a registered dietitian
for over 23 years who recently opened her own
practice, discussed female athletes comparing
themselves to “standards in the media”
regarding what they should be eating. These
individuals are “just not aware of how much
they really need,” and many of them
consequently develop REDs.

Similarly, Emma, a registered dietitian with a
female athlete-focused business, discussed how
social media influences poor nutrition
behaviors. Many clients “emulate professional
athletes,” trying to both look and train like
them, which can be problematic because
“there’s the pressures to be like them if you

want to perform well, but you also don’t know
what's going on behind the scenes.” These
snapshots of a successful athlete’s life may
motivate others to train and eat like that
individual, but this does not mean that a
celebrity's lifestyle should be copied: “some
bodies are going to be more resilient to stress
than others, and they'll be able to run 80-mile
weeks and not eat enough for a longer time
because they have some genetic
predispositions to have more resiliency.” For
many athletes, especially those still developing,
adopting this high volume of training while
limiting food intake can lead to severe health
consequences. Following what others are doing
on social media also contributes to the issue of
how “people aren’t taught to listen to their
body's feedback,” which frequently results in
undereating.

An individual's environment and
misinformation from family members also
contribute to poor nutritional intake and
unfamiliarity with one’s nutritional needs. Some
common issues in Aubrey's clients include
dieting messages from parents, grandparents,
and overall society. There is a prevalent
misconception that as female athletes, “we've
got to be thin. We've got to be lean [...] the less
we eat, the less we weigh. The less we weigh,
the faster we are, the more fit and more
healthy we are.” Sometimes, parents are dieting
or have done so for a prolonged period, and
this habit of restrictive eating often becomes
instilled in their children. Emma explained that
parents’ relationships with food and culture
contribute to food choices, and Kara described
how many parents are focused on feeding their
children “clean, healthy eating and organic
foods and things like that that it can certainly
predispose kids to wanting to focus on that so
much that they're just really not even able to
get the energy that they need.” Not only is this
problematic for growing, active children or
adolescents, but once these individuals leave
home or must feed themselves, they often
model their nutrition on childhood patterns. In
collegiate athletes, this may further predispose
them to REDs, if they have not already
developed the condition. Thus, even well-
intentioned parents may adversely affect their
children’s health if they are not cognizant of
their athletes’ high energy requirements.
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Sports-related pressures may also contribute
to behaviors initially perceived as harmless
ways to improve performance but that
ultimately cause health issues and performance
declines. When prompted to discuss some of
the  misunderstandings among  athletes
surrounding sport and nutrition, Robert
described “the women's team who are under
social pressures to be, ‘smaller, smaller,
smaller.” This desire to be smaller can lead to
restriction and potentially even an eating
disorder, especially if others with problematic
eating behaviors are used as models. Robert
mentioned another “misconception that, ‘oh,
protein is taking care of all your recovery
needs,” further suggesting a lack of sports
nutrition knowledge in athletes.

Taylor, another coach, explained that
“sometimes, the pressures of sports themselves
and the pressures that some coaches can put
on athletes of performance” contribute to poor
nutrition behaviors, usually in the form of
calorie restriction. Restrictive behaviors are
difficult to work with because distinguishing
between the effects of poor nutrition
knowledge and disordered eating patterns can
be difficult, with the former sometimes causing
the latter. Because of misinformation and
pressures put on athletes by influential
individuals, an athlete may follow others’
recommendations with a false sense that what
they are doing is healthy, or they may
experience  disordered eating thoughts.
Determining what is contributing to inadequate
food intake is complicated, especially since both
types of problems can be present and act
synergistically.

Deducing whether unintentional nutrient
restriction, such as that caused by poor
nutrition knowledge, is the reason for REDs
often involves educating the athlete on proper
fueling behaviors and subsequently following
up to see if their symptoms have improved.
Those who only lack knowledge are often easier
to help and experience a more rapid recovery,
but, according to Kara, “sometimes, if you're
trying to work through more disordered eating
patterns or some athletes might be fearful of
what changes will happen if they do start
adding more fuel,” it can become a more
complicated process. Dr. Wiley also explained

that “individuals who have had REDs for a long
amount of time have [an] underlying eating
disorder or disordered eating associated with it
or have more severe energy deficiency,” and
“sometimes, they need a lot of support.”
Duration should therefore also be considered
when trying to figure out the cause(s) of REDs in
an athlete. Because knowing whether an energy
deficit has developed intentionally or
unintentionally can lead to more effective
treatment and faster recovery; it s
advantageous to determine why an athlete is
struggling with nutrition in the first place.

Finally, the possibility of food insecurity
should be addressed. Aubrey brought this issue
to my attention with her consideration of “does
this person actually have access to food?” while
working with under-fueled athletes. Financial or
environmental constraints were not mentioned
by other participants so this may not be a
common issue in the female athlete population,
at least in those individuals these participants
encounter. However, those who cannot afford
food or those with access to limited foods will
deal with the same health consequences from
REDs. Although these individuals will need
different types of support, the possibility of
food insecurity should be explored.

Difficulties with Identification and
Diagnosis

Identifying athletes with REDs is difficult
because, medically, it is a diagnosis of
exclusion. Dr. Wiley offered some insight into
the evaluation of an athlete with potential REDs:
“laboratory testing to exclude a lot of different
things and make sure that the labs look
consistent with REDs. We usually get a DEXA
scan to look at bone health, so bone mineral
density, and then we look at body composition
along with that.” If results are consistent with
another medical issue, additional testing is
performed to determine whether that condition
is responsible for the athlete’s symptoms. Only
once all other conditions are ruled out —
anything from relatively common issues like
polycystic ovarian syndrome to rare brain
tumors — a physician may then diagnose an
athlete with REDs. However, the possibility of
overtraining remains because “clinically, it's
probably hard to distinguish one thing from the
other thing clearly.” At this point, a registered
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dietitian usually gets involved given that “you
have to rule out REDs to say, ‘okay, we think this
is overtraining,’ because you need to exclude
that people are under-fueling.”

By the time an athlete has received an
official diagnosis, they will likely have seen
multiple health professionals and spent a fair
amount of time and money. With the diagnosis
process being so complex and lengthy, initially
consulting with a dietitian to prevent or identify
REDs may be a worthwhile decision, a
statement most participants supported. Aubrey
suggested that, for athletes suspected of having
REDs, it is “best to refer to a dietitian because
they're more adept at assessing” for this energy
deficiency. Kara expanded on this idea, saying,
“I'm not really sure that a lot of physicians yet
would pick up on it as well as we would as
dietitians because we are so focused on what
you're eating and kind of crunching the
numbers to see if it makes sense based on your
workload.” Both dietitians proposed that others
take advantage of their knowledge and training,
which focuses on assessing an individual's
nutrition status, comparing it to their needs,
and then educating and guiding them towards
meeting their goals. That way, an athlete can
more quickly discover if they are in a relative
energy deficit, regardless of their symptom
severity.

Dietitians are also vital additions to
collaborative care teams which Aubrey
regarded as necessary for best patient
outcomes. She described the potential of such
an integrative team, saying, “after my first
encounter with someone who's either
struggling with relative energy deficiency or
disordered eating or even a diagnosed eating
disorder, | try to make it a point to [...] call their
primary care and say, ‘hey, here’s who | am.
Here's what we're working on.” Throughout our
conversation, she repeatedly emphasized the
value of collaborating with other health
professionals, especially with those with the
insight a registered dietitian could provide, “if |
thought it was more of like an anorexia nervosa
or an OSFED situation, | would collaborate with
their doctor a little bit more to actually get that
diagnosis, because that allows us to, if needed,
further their care.” Dietitians can supply a
patient’s care team with important information,

which may improve that individual's care and
expedite diagnosis. In Aubrey's opinion, “being
integrative, | think, is the way to go and | think
gives doctors a little break too.” Dr. Wiley
presented a similar idea. Registered dietitians,
especially sport dietitians, are well-equipped to
analyze nutrition status, and making them part
of medical care teams, at least for REDs
diagnosis, can save everyone valuable
resources and time.

Kara, similarly, does not hesitate to refer
athletes out to other professionals if she
suspects that a client requires care she cannot
adequately provide. For her, “a lot of injuries,
the period stuff, and mood and things like that,
and just- like | said, just struggling to kind of
follow through on suggestions. Those would be
things that would spur me to ask for more help
from others.” Such symptoms are usually
associated with more pressing health concerns
and may indicate the presence of other health
conditions, whether related to REDs or not.
Regardless, early recognition of these warning
signs will lead to faster recovery and better
prognosis for the athlete. Consequently, even if
medical professionals are not in continuous
communication with a dietitian, having an
athlete consult with one can lead to earlier
identification and treatment of health issues
such as REDs.

Some athletes actively hide problematic
behaviors, further hindering identification of
REDs. Emma described how some athletes
“hide certain behaviors or hide issues that
they're struggling with that they might not be
open about.” There are different reasons for
this, many motivated by fear of change or of
speaking to others about their concerns. “Are
you going to tell a male coach that you don't
have your period? Hit or miss. Are you going to
tell a male coach, or even a female coach, that
you're struggling with disordered thoughts or a
full-blown eating disorder?” Such questions
expose potential difficulties faced by athletes,
with power dynamics dissuading them from
talking about their personal struggles to
authority figures such as coaches. Emma'’s point
also brings awareness to how female athletes
may feel less comfortable speaking to male
coaches, who occupy most coaching positions.
Overall, refusing to acknowledge or speak
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about psychological and/or physiological issues
results from a lack of “willingness and readiness
to make changes because, if there’s any
resistance and theyre not there, it doesn't
matter if it's the best dietitian or doctor or
coach; it's hard. You really can't force people to
really make those changes.”

Because of my conversation with Emma, |
asked subsequent participants whether they
experienced athletes hiding certain behaviors.
Kara explained that some athletes have trouble
implementing necessary changes to recover
from REDs, complicating both identification and
treatment. For such individuals, “maybe it's just
that they don't want to gain weight or feel like
they ate too much or feel bloated or... Yeah, just
a whole host of things, | guess. And yeah, there
can be hiding, for sure.”

Jamie described how she approaches
athletes who may have a fueling issue: “I have a
lot of kids food-journal if | think that they're
having a problem. And, usually, the kids that
don’t want to do it for me or the kids that | have
to worry a little bit more about because they're
actively, like, hiding what they're doing.” Here,
Jamie first raised the concern of athletes
actively hiding their restrictive eating habits,
further suggesting that this was a relatively
common issue. Jamie offered a specific example
of a female athlete who did not want to address
her disordered eating behaviors. After a
collaborative effort was made by the eating
disorder committee to speak to the athlete,
“she ended up transferring and it was just
because she knew that there was going to be
limitations on her, and she didn't want to deal
with them.” Prior to transferring, she had
multiple severe stress fractures, “and when we
put her in a walking boot for her one leg, |
would go into our fitness center later in the day
and | would see her studying on a stationary
bike just so she could get some cardio in.” Her
psychological struggles contributed to a more
severe case of REDs while also hindering
treatment because of her refusal to discuss
limiting thoughts and behaviors. Whether this
resulted from a fear of having to stop or modify
participation in sport or of what might happen if
she started to eat more, such internal conflicts
could make both identification and treatment
difficult, especially when an athlete is not
closely monitored.

There may also be gender differences for
hiding behaviors or reasons why athletes
hesitate to seek help. For Aubrey, “I think
female athletes a lot of times, yes, there is that
functional focus, but it's a little too internalized,
right? Like, ‘l won't be faster unless I'm thinner,’
or 'l won't be this skilled unless | am like hyper-
focused on my nutrition,” whereas the focus for
male athletes is “I want to be functioning
better.” This relates to societal pressures and
expectations on women to be thinner, which
can lead to an internalization of these ideas
until an athlete eventually fears confronting this
narrative. Jamie described similar experiences,
“I definitely have just little offhanded
comments, especially by some of my females
that are just, ‘Oh, well, so and so’s so pretty,
she’s so skinny,” and ‘Blah blah blah, well, I'm so
fat, so I'm just not going to eat for the day.” She
also mentioned that male athletes express less
such internalized behavior.

Conversely, Kara noticed that hiding-related
behavior in her clients is “highly individualized.”
She explained, “I've had girls kind of come to
me and | think they see it in themselves, but
they're also very open to kind of talking about it
and getting help.” Generally, many of her clients
are willing to work on changing their behaviors,
but there are “some that are a little bit more... |
think they recognize that it's an issue, but don't
necessarily- are afraid and really scared to do
what's necessary to kind of start to get them
through the other side of that.” Those actively
seeking help may be more willing to share their
internal struggles than someone who was
reluctantly brought in which may explain some
of the differences.

Weight stigma in healthcare providers also
needs to be addressed as it prevents certain
individuals from receiving the care they need.
Dr. Wiley emphasized that “you don't have to
look thin or look undernourished to have
relative energy deficiency in sport.” She
acknowledged that “there used to be a lot of
thought that if someone looked a normal
weight or had a normal body mass index, or
BMI — which is one way of assessing someone’s
in @ normal weight range — that if that was
normal, there’s no way they could have this and
that's just not true.” Aubrey also noted the issue
of “weight bias still in our medical system.” As
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part of her work, “I do a lot of counseling for
people who, based on their weight and height,
their BMI, would be classified as obese, right?
So, a lot of times our first assumption is, ‘oh,
that person is overeating” And | would say
probably 80% of the time, that is absolutely not
the case.” Although this example is not specific
to female athletes, it does highlight the
importance of not judging someone based on
their size. Aubrey further explained that “maybe
that person has dieted so many times, or
maybe they've just been told ‘Oh, you're
overweight, so you should eat less,’ right? And
now theyre eating so much less that their
metabolism can't even respond right to
nutrition,” leaving them suffering with the
effects of both REDs and weight stigma. Kara
commented that beyond medical professionals,
most “would associate REDs based on what
people read the clinical signs and symptoms
are to be in a very young or underweight
athlete, which is not always the case for sure.”
Consequently, care should be taken to avoid
dismissing a REDs diagnosis based solely on an
athlete’s weight, as all body types can be
affected by nutrient restriction.

With so many barriers hindering REDs
identification and diagnosis, a protocol for
diagnosing athletes would be helpful. In
addressing this point, Dr. Wiley mentioned that
“there’'s a new RED-S [sic] CAT2. And so, the
REDs CAT2 is a clinical assessment tool to help
screen for REDs, and it talks about how to do
that at each level.” This tool has been praised
for providing more distinct criteria regarding
REDs diagnosis and is promising even to
dietitians. Emma was particularly excited about
its potential, talking about how “the new paper
and having a little bit more firm diagnostic
criteria is going to be helpful to spot it in more
individuals than just triathletes or runners.” She
further explained that “the ‘green, yellow, red’
kind of arrow is very helpful,” referring to its
REDs risk/severity categorization. The new
screening protocol will likely help with
identifying REDs in a greater number and
variety of athletes while also providing
recommendations for treatment and training
modifications. However, Emma noted that
“there still needs to be an MD on the team,
which | think makes it challenging, like, because
there’s not a lot of sports MDs, there's not a lot

who understand what a lot of sports dietitians
do, at least in this area or who are
collaborative.” The need for a physician to
consult with an athlete and be familiar with the
diagnostic protocol can stall diagnosis, although
Emma remarked that the CAT2 is “a very useful
tool for, like, sports teams or maybe higher
performing athletes.” Although official diagnosis
of REDs can only be given by a physician, and
for good reason, the I0C REDs CAT2 may help
others identify and refer potential REDs cases
sooner.

Education is Essential

Overall, there is a general lack of knowledge on
REDs. From what Dr. Wiley has seen in practice
and in the research, “REDs is, we think, not well
understood, often incorrectly treated, and so
we're trying to create awareness within the
medical community as well as the sports
community.” From my own fieldwork, | have
also found there to be many misconceptions
about REDs, both in participants and in their
stories about others.

One participant was largely unfamiliar with
the condition. When | asked Taylor about REDs
symptoms she saw in athletes, she replied,
“Because REDs- what does it stand for again?”
After explaining the acronym to her, she asked,
“and that used to be the Female Athlete Triad,
right?” She then proceeded to explain, “so, |
think that things | have been told is loss of
period, lack of energy, had, like, cramping in
their muscles when they were doing activities...
What else...? Brain fog, tiredness... That's about
it, all I can think of.” From this brief exchange, it
was clear that awareness of REDs was not
universal, even among individuals who were
well versed in eating disorders like Taylor. | then
asked her why REDs may have been unfamiliar
to her to which she replied, “I don't think there’s
been education. | don't think there's education
about the Female Athlete Triad. | think unless
you are interested in it, you're not going to
know about it.”

Taylor's lack of knowledge and subsequent
reasoning was interesting because it reflected
the concerns of other participants. Based on
Kara's experiences, “I think that, professionally,
people are more knowledgeable about it, but |
think as parents and as athletes themselves,
not so much.” She talked specifically about the
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lack of knowledge among high school coaches,
likely because “many of them are volunteering,
or they're doing it because their kids are playing
and they're just not- might not have the time to
be as up to speed on all of those other topics.”
Aubrey offered another possible reason for this
knowledge deficit: “we get so inundated with
messages for dieting that even a lot of adults
don't really know how to fuel themselves,”
which can then lead to poor nutritional
behaviors in athletes. In Jamie’s opinion,
particularly “with our older coaches, | don't
think they understand it. And | don't think it's
necessarily that they don't want to understand
it, | just don't think that they get- especially, they
don't understand the whole pressure of social
media and stuff like that because they never
grew up with it.” A pressing need for REDs
knowledge was also demonstrated by Dr. Wiley,
who described common misconceptions about
REDs:

So, if your menstrual cycles look
different than they once did, if they're
spacing out, [...] if your flow is
decreasing, if you're missing menstrual
cycles here or there, that's really
something that should have a clinical
evaluation. Again, there’'s a lot of
different reasons that can occur, but
REDs is one of them, and so, | think a lot
of athletes, and potentially coaches,
misunderstand that. And then there’s
been some really good research that
people don't understand the association
with bone health, which is one of the
other things that is poorly
misunderstood.

Thus, both in practice and in research, it
appears that those who may benefit greatly
from REDs knowledge — athletes, coaches, and
others working with athletes — are also often
unfamiliar with the condition and its warning
signs.

A lack of widespread REDs knowledge is
concerning because athletic staff, especially
athletic trainers and coaches, are in a prime
position to notice symptoms or changes in
athletes suggestive of the condition. Kara
inferred that “athletic trainers, or something
like that, that are noticing a lot of injuries and

things like that, might be picking up on it before
a physician.” In fact, Aubrey provided an
example of this in practice, explaining how she
had “gotten a referral from one of our athletic
trainers for a female athlete who they kind of
had a hunch was struggling with their nutrition
in some sort of way: chronic injuries, very low
energy, and maybe wasn't performing to the
same level they were the previous year.” That
individual did ultimately have REDs. Jamie also
demonstrated the value of REDs awareness,
explaining how athletes she sees with the
condition “start off becoming very fatigued, low
energy, and their practices — it almost, like,
mimics a blood sugar drop.” Because these
symptoms can have multiple causes, “l start
asking more questions on what their eating
habits are and what they're doing throughout
the day or throughout the week to kind of
narrow in on what | actually think that it is.”
These examples show how valuable REDs-
educated athletic trainers can be, identifying
athletes with the condition during daily
treatments and observations.

Coaches are equally important to the
identification process. Robert, who is familiar
with REDs and its symptoms, explained, “I think
coaching gives you opportunity to notice some
early warning signs because before- for most
people, before you get to any sort of like
amenorrhea or bone density effect, you're just
going to see delayed responses to stimuli and
training.” Such awareness is beneficial to both
coaches and athletes, as it can prevent injuries
and performance plateaus while avoiding the
development of more severe health issues.
Robert also noted, “l try to notice when
someone gets faster really quickly, and it
appears to me that it's coming from a loss of
mass.” Rapid weight loss is usually a sign of
under-fueling and viewing it as something
unsustainable with long-term consequences is a
healthy perspective. Robert explained that such
physical changes are “pretty noticeable to
someone paying close attention, which is my
literal job.” The one caveat with weight changes
is that he sees them primarily in distance
runners, whereas other track and field athletes
usually have less visible physical changes. In
most cases then, paying close attention to
general trends in practices and competition
may be best for noticing early signs of REDs.
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Because of the potential for athletic staff to
notice REDs symptoms, Emma called for “better
screening, better diagnostic, more, education
for, if there’s not a dietitian on staff, coaches,
trainers, parents to be able to see the signs.”
Similarly, Kara emphasized that “all of the
people that come in contact with athletes”
should be familiar with “some of the signs and
symptoms and what are some pathways that
we can look to kind of help them.” The
importance of REDs screening was also
acknowledged by Dr. Wiley and Aubrey,
especially since athletes are, according to
Aubrey, “usually seeing an athletic trainer or a
doctor first.” Awareness of REDs and
implementation of screening practices increase
the probability that an athlete with REDs will be
identified earlier and that more athletes will be
diagnosed.

Parents familiar with the condition can also
prevent and identify REDs and support athletes.
Because of their critical role in children’s health,
Aubrey explained that she does “a lot of
counseling with the parent too, to help them
understand, ‘this is how much your kiddo
needs, and here’s why.” Additionally, “parents
can be great support systems because they live
with the patient, right? Theyre kind of
monitoring their care, theyre providing
nutrition.” Such support can help an athlete
overcome disordered thoughts around food
and “hold them accountable” for eating
properly. Consequently, parents can influence
REDs treatment outcomes, whether positively
or negatively. Aubrey noted that without
parental support, “for a collegiate athlete, that
makes it really tough,” leaving the athlete to
deal with struggles on their own or seek
support elsewhere.

With athletes spending so much time
together, REDs awareness in this population
can help with prevention, identification, and
support. Increased awareness through social
media can also be advantageous, as evidenced
through Dr. Wiley's description of how “we have
a lot of high-level female athletes speaking out
about creating equity in sport and focusing on
things like mental health and relative energy
deficiency in sport, whereas before, | feel like
they used to not speak out against that.”
Hopefully, this shift in dialogue will prompt

greater REDs familiarity throughout the athletic
world.

Employing dietitians at athletic institutions
will also benefit athletes and athletic staff, given
their extensive nutrition knowledge and ability
to recognize nutritional shortfalls in athletes.
Access to a dietitian diminishes the need for
athletic staff to have thorough nutrition
education, and it can quell misconceptions
among athletes. Robert admitted that when his
athletes ask him “anything that goes beyond
nutrient timing and general needs, I'm going to
say, ‘go to the dietitian,” because the dietitian
can provide more accurate information. He
further explained that if he is “starting to see
that what | expect, progress-wise, isn't kind of
following the level that they're working out to,
the first place we go is a meeting with our team
dietitian.” Such meetings can help to identify
potential under-fueling and/or REDs, among
other concerns. Similarly, Jamie talked how
having a nutritionist on staff can be helpful,
even without the specialized training of a
dietitian: “we do have certain teams that
understand that their teams are more prone to
having issues, and they often will schedule the
nutritionist to come meet with them.” That way,
athletes are more aware of what they need to
properly fuel their bodies, decreasing the
chances they develop REDs. However, the main
challenge with employing a dietitian, as Taylor
brought up, is the cost, particularly at small or
poorly funded universities. Yet, with some
education, such institutions may be convinced
that a dietitian on staff is a worthwhile
investment.

Finally, for ideal REDs identification and
treatment outcomes, there must be a
continuous line of communication between
staff. Dr. Wiley said it best: “we want to
collaborate because sports at the end of the
day are a team-based approach.” Participants
unanimously  advocated  for  increased
communication between staff or healthcare
providers, particularly those working at
universities or integrated clinics. Robert argued
that a “unified sort of communication effort
between the athletic training room and the
coaches can make a big difference because the
athletic trainers are another person who might
have the opportunity to notice” symptoms.
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Although HIPAA limits what can be said, general
information, such as an athlete coming in more
frequently for treatment or having Vvisible
issues, may alert staff about potential REDs.
Jamie is in a unique position to help athletes
because she is “on an eating concerns
committee, so | have a very good relationship
with our Health Center, and what | do is
anybody that | am concerned about, | will reach
out to our nutritionist on campus and the
people that are in our counseling center and
kind of figure out how to best approach it.”
Although she does not give out sensitive
information, individuals with suspected REDs
are flagged, allowing staff to notice symptoms
that may otherwise be overlooked. Even
generally, having others looking out for an
athlete’s well-being is important because,
according to Jamie, “there have been times
where I've had either teammates come to me
with concerns about their eating or their
coaches coming to me and saying, ‘I've just
noticed so and so is really struggling in practice,
I'm just wondering how we can kind of deal with
this.” Thus, as Taylor concluded, “more open
communication with athletes, coaches, athletic
trainers, just having more awareness, having
more education about it, | think would be really
helpful.”

Project Implications

Results suggest that most cases of REDs in
female athletes result from unintentionally
poor nutrition behaviors, a conclusion reached
independently by all participants.
Misconceptions about nutrition and sport
spread through social media, parents, and
society all contribute to improper knowledge
about fueling practices and consequently
adverse behaviors. REDs identification is further
complicated by many hard-to-notice symptoms,
challenges with assessing dietary intake, and
hiding of restrictive dieting behaviors. Obtaining
an official REDs diagnosis is also a lengthy and
complex process given its status as a diagnosis
of exclusion requiring the collaboration of
multiple health professionals. However, the
new I0C REDs CAT2, with its diagnostic criteria
and risk assessment and treatment guidelines,
may help to identify REDs more quickly and
clearly. Finally, knowledge and awareness of
REDs is still lacking, with participants and those

working with athletes having varying degrees of
knowledge about the condition and its
symptoms. Implementation of widespread
REDs education protocols will likely prompt
earlier identification and prevention of the
condition, especially if athletes and athletic staff
are its primary targets.

Participants discussed many REDs
identification challenges described by other
studies. Receiving an official REDs diagnosis
requires tests such as lab workups and a DEXA
scan to rule out other possible conditions,
which can be costly in terms of time and
money. Additionally, participants referred to
the lack of specific REDs biomarkers and the
need for individualized attention, similar to
diagnosis difficulties found by Hooper et al.
(2021, 6).

No participants reported measuring exact
energy balances in athletes, which may be
reflective of difficulties surrounding the use of
or access to such technologies (Bowler et al.
2022, 463). All registered dietitians said that
they performed a nutrition assessment to
determine if a patient or client had REDs,
although no specific details regarding this
dietary analysis were obtained. Jamie, an
athletic trainer, discussed how she used food-
journaling to better understand an athlete’s
energy intake relative to potential needs. Unlike
Moore and colleagues (2022, 994)'s finding of
many athletes underreporting energy intake in
their food logs, the main issue in Jamie's
athletes were that they deliberately hid their
restrictive nutrition behaviors.

Four other participants — the three dietitians
and the assistant coach — similarly described
some athletes hiding restrictive thoughts or
behaviors. REDs-related psychological struggles,
such  athletes refusing to implement
recommended dietary changes, were described
by Fahrenholtz and colleagues (2023, 1) and
Riviere and colleagues (2021, 6). Struggles to
acknowledge or change behaviors emerged
from pressures to look or perform a certain
way and the desire to maintain improved
performance following unintentional weight
loss, thereby agreeing with the literature
(Langbein et al. 2021, 1558-1561; Sims et al.
2023, 398). However, one of the dietitians
provided an additional reason: female athletes
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are sometimes intimidated by speaking to
athletic staff, especially to male coaches about
menstrual issues, leading to the persistence of
silent struggles.

Inadequate fueling practices are primarily
caused by a poor understanding of athletes’
nutritional requirements (Baker et al. 2014, 171;
Klein et al. 2021, 10; Riviere et al. 2021, 7;
Skinner et al. 2021, 135). Participants
emphasized the influence of social media on
spreading misconceptions about what or how
much an athlete should be eating and what an
athlete should look like, agreeing with the
conclusions of Klein and colleagues (2021, 11)
and Trakman and colleagues (2019, 432). The
influence of the online world causes female
athletes to internalize messages of eating less
and being thinner, and it can cause athletes to
model unhealthy eating behaviors on that of
influencers, potentially developing restrictive
eating behaviors in the process. Social media
also promotes body standards that are
unattainable and unhealthy for most and
simultaneously subjects athletes to marketing
ploys designed to prey on their desires to
perform or look a certain way (Spencer et al.,
2021, 1). Although not necessarily described by
participants, such advertisement strategies can
also perpetuate nutrition misconceptions and
fad diets, reminders of the social pressures
acting on female athletes.

Additionally, participants discussed the
critical role of parents, grandparents, and one’s
social environment in teaching young athletes
about how to approach food and nutrition.
Generally, parents serve as models for dietary
choices, timing, and behaviors in their children,
with nonexistent or extreme restrictive
behaviors strongly influencing food acceptance
practices (Mahmood et al. 2021, 6). Participants
similarly discussed this trend, describing how
athletes who grew up in households with
restrictive dieting or with only “clean” foods
tended to adopt these same eating patterns,
thereby setting them up for a greater risk of
REDs. However, some athletes also grow up
experiencing food insecurity, resulting in food
restriction because of financial reasons.

The idea that closely monitoring and
restricting food is a necessary component of
the discipline surrounding sport is also

intricately connected to many of the restrictive
behaviors and thoughts and nutrition
misconceptions  surrounding REDs.  With
discipline perceived as an integral part of
training and performing at a high level, it can be
easy for athletes to assume that this strict
approach should also be taken with food (Stoyel
et al. 2021, 6). An obsession with controlling
food can then lead to psychological troubles,
such as an eating disorder (Stoyel et al. 2021, 6).
Body image struggles rely on a similar concept
with athletes believing that discipline and
performance are connected to the “ideal” body,
an often unrealistic and harmful endeavor
(Stoyel et al. 2021).

Social constructs of femininity can be equally
damaging to female athlete health and well-
being, especially when athleticism contradicts
typical traits associated with femininity.
Generally, masculinity emphasizes
competitiveness, strength, and aggressiveness,
all of which are key components of athleticism
(Wellard 2016, 4). Similarly, the ideal male body
type in Western society is muscular, often
synonymous with athletic, whereas women are
more commonly praised for being thin (Stoyel
et al. 2021, 2). Here, female athletes are forced
to reconcile two seemingly opposing identities
in terms of appearance: a woman and an
athlete.

However, even for those striving for an
athletic body type, there is an additional
problem: the “ideal” athlete will look different
depending on the sport (Stoyel et al. 2021, 2).
Many elite female athletes in traditionally male
sports struggle with their identity as a female
athlete, being critiqued for their muscular,
masculine look in social contexts because it
contradicts the  typical feminine look
(Devonport et al. 2018, 1132; Turelli et al. 2023,
212). Unfortunately, this sometimes dissuades
those same athletes from doing certain training
exercises necessary to improve their
performance, solely because of how it will make
them look (Turelli et al. 2023, 213). Even when
an athlete does prioritize performance over
aesthetics, they often experience shifts in body
positivity and confidence depending on
whether they are at practice or in non-athletic
settings (Devonport et al. 2018, 1132). To
compensate, these individuals will attempt to
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emphasize their femininity in other ways, such
as through clothing, cosmetics, or dieting
(Devonport et al. 2018, 1132). Thus, when these
internal struggles and social pressures are
compounded with a society that has researched
and set health recommendations primarily
using male data, it is easy to see how female
athletes can fall victim to external influences
encouraging maladaptive patterns and beliefs
(Thorpe et al. 2023, 5).

Overall, knowledge on REDs seems to be
improving, although many still have a limited
understanding of the condition. All but one
participant was familiar enough with the
condition to discuss it, although this may be the
result of selection bias in participants. Even
those with knowledge had varying degrees of it.
Whether current knowledge and awareness are
similar to that being described in recent studies
cannot be concluded because of the small
sample size, high probability of bias, and overall
design of this project (Lodge et al. 2022, 387-
88). REDs knowledge among athletes, as
reported by participants working with them, is
also poor, although additional data from
athletes themselves is required. Athletes’ lack of
awareness may cause them to ignore potential
symptoms, preventing early identification and
contributing to a worse prognosis for the
individual (Langbein et al. 2021, 1558). Weight
stigma in physicians may also hinder diagnosis,
preventing  larger-bodied  athletes from
receiving REDs treatment sooner. This issue,
described by Langbein and colleagues (2021,
1561), appears to persist, although its
awareness is spreading.

The value of dietitians in preventing,
identifying, and treating REDs was described by
others (Bowler et al. 2022, 463; Hull et al. 2016,
4; Langbein et al. 2021, 1561; Ritson et al. 2023,
2; Torres-McGehee et al. 2021, 999). Dietitians
can aid in the distribution of accurate nutrition
information to athletes and staff, decreasing
the need for athletic staff to seek out this
knowledge on their own. Sports dietitians are
particularly adept at assessing an athlete’s
nutritional needs and whether those needs are
being met. These experts can act as a valuable
resource by identifying early signs of REDs,
helping athletes overcome unhealthy habits
and thoughts regarding food, and offering
support to those struggling to eat well for their

sport. Ultimately, understanding the major
internal and external contributors of REDs is
necessary for identification, treatment, and
prevention of the condition in female athletes.

Conclusion

These findings suggest that most cases of REDs
are unintentional and are caused by
misunderstandings about what a female athlete
needs to fuel her training. Many
misconceptions and problematic practices are
spread by parents, society, and social media.
REDs identification and diagnosis are hindered
by its less obvious warning signs, its overlap
with symptoms of other conditions, and
athletes hiding or refusing to acknowledge their
restrictive behaviors or symptoms. Overall,
further education is required for most
individuals working with female athletes, as well
as for athletes and their parents, as this will
help with prevention and identification of REDs.
Future work advancing this project should focus
on recruiting and interviewing female athletes
with  REDs to better understand their
experiences. Additional coaches, athletic
trainers, and physicians should also be
interviewed to determine any trends in
knowledge, behaviors, and attitudes

To help alleviate some of the knowledge
gaps and aid with identification, athletic
institutions  should  consider  employing
dietitians. Widespread REDs screening practices
are also necessary, as many institutions lack
screening protocols and therefore miss a
valuable opportunity to identify athletes at risk
for or suffering from REDs. Finally, to ensure
best health and performance outcomes for
athletes, increasing communication between all
those working with athletes is needed, both in
medical and sports-related institutions. By
collaborating ~ with  others and  having
conversations about REDs, we can work
towards ensuring a better future for female
athletes, where those succumbing to societal
pressures and misinformation are far in
between and athletes can live a healthy,
fulfilling life in sport.
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