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Learning Objectives .

Upon completion of reading this chapter, the reader will be
able to:

* Become aware of the estimated prevalence of disordered
eating (DE) and eating disorders (ED) in female athletes

e Understand reasons for and methods of screening for dis-
ordered eating and eating disorders in the female athlete
in both informal and formal settings

e Understand reasons for and methods of screening for dis-
ordered eating and eating disorders in the female athlete
in both informal and formal settings

e Become aware of screening tools that are utilized for dis-
ordered eating and eating disorders, in general, and spe-
cifically, in athletes

* Become aware of the estimated prevalence of dysfunc-
tional exercise (DysEx) in female athletes

e Understand the different components
Quantitative and Qualitative

e Become aware of the limitations associated with the
“diagnosis” and assessment of DysEx

of DysEx:
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Understand the methods for DysEx screening in the

female athlete

e Understand the importance of screening for menstrual
dysfunction in the active female

e Be able to list groups of athletes in whom screening for
menstrual dysfunction is essential

* Have aresource of potential screening questions for men-
strual dysfunction

e Understand the relationship of functional hypothalamic
amenorrhea (FHA) with menstrual dysfunction

e Understand the relationship of low energy availability

(EA) and FHA causing menstrual dysfunction and the

need to improve overall EA as the first step in

management

12.1 Introduction

Throughout the lifetime of a female athlete, many health
concerns may arise. A few pertinent ones include disordered
eating, eating disorders, dysfunctional exercise, and men-
strual dysfunction. There are a number of ways to screen for
these conditions in order to review risks with athletes and
develop management plans.

Disordered eating (DE) may occur as a sole entity or asso-
ciated with eating disorder-type behavior. Some athletes are
unaware of their disordered eating, which may occur in the
form of inadequate fueling after exertion, creating low
energy availability. Other forms of disordered eating) may
include restrictive eating, skipping meals, overexercising,
and laxative abuse [1].

Eating disorders (ED) are diagnosed as mental health ill-
nesses, meeting defined criteria per DSM-V, characterized
by pathologic eating behaviors which adversely impact
health [2, 3]. ED impacts female athletes more regularly than
males, but recent results indicate the window between the
two is becoming smaller. With that, the risk of ED in the
general population compared to athletes is also narrowing
[4]. There is no clearly defined standard for the methods or
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timing of screening female athletes for DE or ED. Several
screening tools are available, but no consensus exists yet,
concerning the optimal tool with athletes. Various
opportunities present themselves for screening athletes for
(DE/ED), but no single time has proven most advantageous.
Screening may be performed in various ways, but it is opti-
mal to gather as many objective pieces of evidence as possi-
ble, since denial by the athlete is often a large component of
DE/ED. Ultimately, ideal screening is specific to each ath-
letic level and entity, whether recreational or competitive.
This chapter covers various methods and timing options for
the most effective screening of female athletes for DE/ED.

Relative to DE/ED, the phenomenon of dysfunctional
exercise (DysEx) can be a paradox with regard to healthful
activity engagement. Physical activity and exercise are con-
sidered by scientists as a critical tool to prevent chronic
physiological and psychological pathologies [5-8].
Maintaining adequate physical activity levels has positive
effects on physical and mental health [9]. However, exercise,
as many other behaviors, can become dysfunctional. Thus,
this chapter also covers ways to recognize, screen, and man-
age dysfunctional exercise in female athletes.

In light of the relationship between DE/ED and DysEx,
menstrual dysfunction cannot be ignored and deserves atten-
tion. Menstrual dysfunction is a condition that can appear in
the female athlete’s lifetime as a result of energy imbalance
(either intentional or unintentional) and/or decreased energy
availability. However, screening for menstrual disorders in
athletes is more complicated than it might seem. Historically,
the simple question was, do you have normal menstrual
cycles or periods? If yes, then that was the end of the screen-
ing questionnaire. If no, the athlete was referred to the physi-
cian. With improved understanding of the female athlete
triad and the components involved, screening has become
more complex. In addition to menstrual status, those respon-
sible for the health of the female athlete must also evaluate
the other two components of the triad; bone health and opti-
mal energy availability, or whether indications of DE/ED
exist. Evaluation of one component of the female athlete
triad should not occur in isolation from the other two
components.

12.2 Definitions
12.2.1 Eating Disorders

Eating disorders, and disordered eating are similar phenom-
enon, but distinctly different. In athletes, DE encompasses
various abnormal eating behaviors that can be inadvertent,
such as inadequate refueling or they may be intentional. An
ED is a clinical mental disorder, meeting diagnostic criteria
as defined by the Diagnostic and Statistical Manual of Mental

Disorders (DSM-V); specifically, Anorexia nervosa, Bulimia
nervosa, binge-eating disorder, and other specific feeding
and eating Disorders. DE is defined as having disordered
attitudes or behaviors toward food and eating (body dissatis-
faction, shape and weight concerns, self-induced vomiting,
dieting, and skipping meals). However, these behaviors do
not amount to an ED diagnosis as per the DSM-V diagnostic
criteria [10].

12.2.2 Dysfunctional Exercise

More than 30 terms have been adopted by researchers and
clinicians to try to describe problematic or DysEx in mental
health disorders [11]. Historically, the concept of addiction
has been associated with the qualities and subsequent termi-
nology related to DysEx [12-18]. However, most of the
research has focused solely on populations having both
DysEx and mental disorders. Therefore, insufficient research
exists regarding DysEx in the general and physically active
populations (recreational, amateur, or high-performance ath-
letes). The most common terms found in the literature are
exercise “addiction” [14], “dependence” [18], “abuse” [19],
“obligatory” [20], “compulsive” [21], “morbid,” and “driven”
[22] exercise or excessive exercise [13]. As a result of the
multitude of proposed terms, “dysfunctional exercise” will be
used to encompass each term. This lack of consistency has
limited our body understanding of negative versus positive
exercise behavior and its role in the development of LEA (low
energy availability), DE or ED, and poor bone health [23].

It was not until 2015, when Rizk et al. attempted to ana-
lyze the different components, quantitative and qualitative,
of DysEx behaviors, that we gained a distinctive understand-
ing of the concept [23]. The quantitative component involves
factors such as time, duration, intensity, or volume and can
be defined as the amount of programmed exercise performed
beyond the physical healthy limits; previously known as
“Excessive Exercise.” The qualitative component of DysEx
relates to mental health features such as compulsion, rigidity,
and obsessiveness. Core features determining the quality of
the exerciser’s relationship with exercise can be to control
weight or shape [23] or due to features of addiction.
Ultimately, the quality of the relationship is negative, thus
creating both mental and physical distress [24].

Coverley Veale et al. proposed a classification for DysEx
depending on the role of the exercise [25]: primary and sec-
ondary DysEx. Primary DysEx is the exercise that is an end
in itself (i.e., exercise is the objective); hence, practitioners
are intrinsically motivated to exercise. Secondary DysEx co-
occurs with an ED or other compulsive disorders, where
individuals are extrinsically motivated to exercise according
to their self-image [i.e., weight loss is the objective]
(Table 12.1). According to this classification, it is important
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Table 12.1 Primary and secondary dysfunctional exercise symptoms
[25-27]

Secondary dysfunctional

Primary dysfunctional exercise exercise

Preoccupation with exercise routine

Significant withdrawal symptoms if exercise ceases

Relief of withdrawal symptoms if exercise is resumed

Increased tolerance to exercise

Significant distress or impairment in other areas of daily living
resulting from engagement in exercise

Exercise used to cope with emotions

Secret or hidden exercise

Exercise continues despite injuries or physical pain

Preoccupation with exercise Preoccupation with exercise can
cannot be explained due to be explained due to co-occurring
co-occurring with another mental ~with another mental disorder
disorder Exercise as permission to eat

to determine whether DysEx is primarily affecting the
practitioner’s life or whether it emerges as a derived problem
from another psychological disorder [25, 26].

12.2.3 Menstrual Dysfunction

Terms used when discussing menstrual screening include the
following: primary amenorrhea, secondary amenorrhea, and
functional hypothalamic amenorrhea (FHA). Although these
terms have been described in previous chapters, a brief
review provides a fuller understanding regarding screening
and management recommendations. Amenorrhea is the
absence of menstruation or a woman’s monthly period.

e Primary amenorrhea occurs when a female has not yet
started her monthly periods by age 15 but has gone
through other normal changes that occur during puberty.

e Secondary amenorrhea occurs when a woman who has
been having normal menstrual cycles stops having her
periods for 6 or more months (some sources state
3 months, although 6 months is more common). Note,
however, this does not apply to women who are pregnant,
breastfeeding, or in menopause.

* Functional hypothalamic amenorrhea (FHA) is a revers-
ible form of gonadotropin-releasing hormone (GnRH)
deficiency, commonly triggered by stressors, such as
excessive exercise, nutritional deficits, DE/ED, or psy-
chological distress.

The Office on Women’s Health, Department of Health
and Human Services suggests the physical and behavioral/
emotional characteristics to detect eating disorders should be
examined during the routine screening of adolescent and pre-
adolescent patients by their primary care provider for the
detection of issues related to the female athlete triad.

There is not yet an agreed upon optimal timing or method
of screening for female athlete triad disorders. An energy
deficit in a female athlete may cause a spectrum of menstrual
dysfunction, either subtle or obvious, which may then have
an impact on bone health. This leads to the realization that a
comprehensive menstrual history may be needed in all
athletes.

12.3 Research Findings in Disordered
Eating/Eating Disorders,
Dysfunctional Exercise,

and Menstrual Dysfunction

The American College of Sports Medicine Position Stand on
the Female Athlete Triad describes the interrelationships
among energy availability, menstrual function, and bone
mineral density. As these three entities are interwoven, an
alteration in one can impact the others. Energy availability is
the amount of energy remaining once exercise energy expen-
diture (EEE) is subtracted from energy intake (EI):
(EA = EI-EEE). DysEx is a component of EEE and thus can
impact EA which then can impair menstrual function and
ultimately bone density. These are complicated relation-
ships, but each entity is distinctly different, and in athletes,
abnormalities can present alone or in combination. The lon-
ger these disorders go untreated, the greater the long-term
consequences [28]. Thus, prevention and early detection of
female athlete triad disorders are of utmost importance for
the health of young female athletes [29, 30]. The following
section will review the prevalence, current research, and
screening procedures for each DE/ED, DysEx, and men-
strual dysfunction.

12.3.1 Prevalence
12.3.1.1 Prevalence of Disordered Eating/

Eating Disorders in Active Females

It is difficult to know the exact prevalence of DE/ED in
female athletes as the majority of studies have various meth-
odological flaws including the use of nonstandard diagnostic
procedures, small sample sizes, lack of or inadequate control
group(s), inadequate statistics, and/or heterogeneous athlete
population [31, 32].

There have only been two, well-controlled studies utiliz-
ing DSM-1IV criteria for diagnosis of EDs. These were con-
ducted with elite athletes and demonstrated 31% prevalence
in athletes compared to 5.5% in the control population for
the first study and 25 versus 9% in the second study. Other
studies have shown secondary amenorrhea to be as high as
69% in dancers and 65% in long distance runners versus
2-5% in the general population [31].
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The first study to look at the combined prevalence of DE,
menstrual dysfunction, and low bone mineral density in col-
lege females demonstrated that the number of athletes suffer-
ing from all three disorders of the triad was small (1-3
athletes out of 112). However, a significant number suffer
from the individual disorders of the female athlete triad [3].

A more recent systematic review of 65 studies evaluating
the prevalence of the individual and combined components
of the triad verified that initial study. It showed a relatively
small percentage of athletes (0—15.9%) exhibited all three
components of the triad. The prevalence of any two triad
conditions ranged from 2.7 to 27%. The prevalence of any
one condition was the highest, from 16 to 60%. The recom-
mendation from that review is that additional research on the
prevalence of the triad using objective and/or self-report/
field measures is necessary to more accurately describe the
extent of the problem [28].

12.3.1.2 Prevalence of Dysfunctional Exercise
in Active Females

The prevalence of DysEx, more specifically the addiction fea-
ture, is variable and uncertain due to the lack of comparable
methodology in research of clinical cases, i.e., heterogeneity
of the instruments used to assess addiction (qualitative compo-
nent), insufficient sample size, and heterogeneity of the popu-
lation studied. The most recent observational data available
suggest a prevalence of 0.3-0.5% of the general population
and 1.9-3.2% of individuals who are regular exercisers [26].
In this sense, Lejoyeux and colleagues analyzed exercise
behaviors on 300 practitioners from a fitness room [18 years
and older]. A total of 125 (42%) presented risk factors of pri-
mary DysEx. These participants spent more hours (h) each
day in the fitness center compared with participants who had
no risk [2.1 h/day vs. 1.5 h/day], and they went more often
each week [3.5 vs. 2.9 days/week]. Moreover, those that pre-
sented addictive features smoked less and were significantly
more compulsive buyers (63% vs. 38%) [33].

Prevalence of secondary DysEx is much higher. Typically,
although not exclusively, DysEx is secondary to an
ED. DysEx in those with EDs ranges from about 26.8-80%
of clients [21]. In one study of 366 participants, researchers
found that DysEx rates were 45.5% among 165 inpatients
and 26.8% in 355 outpatients. The large range in prevalence
rates can be a result of the presence of exercise dependence
within each type of ED, with anorexia nervosa restrictive or
purging subtype presenting with DysEx most commonly and
eating and disorders not otherwise specified the least
common.

12.3.1.3 Prevalence of Menstrual Dysfunctional

in Female Athletes
In athletes, amenorrhea is much more common than in non-
exercising controls with prevalence reported from 3 to 69%
compared to 2-5% in the general population [3, 30, 34].

Prevalence is typically an estimate as it is difficult to gain
accuracy due to inconsistencies in studies, including various
definitions of amenorrhea, selection bias, underreporting,
lack of education on what is normal versus abnormal, vari-
ous competition levels, sports disciplines with varied inten-
sity, and frequency of training [30, 35]. Despite this, research
has shown that in adolescents, the current prevalence of the
female athlete triad is 0—1.2% of athletes. When two factors
of the triad are present, the prevalence of the triad is between
2.7 and 27% [28, 36].

12.3.2 Current Research in Disorder Eating/
Eating Disorders, Dysfunctional
Exercise, and Menstrual Dysfunction:
Screening Tools

When choosing an appropriate screening tool, things to con-
sider include the specificity of the tool, the feasibility of
using one tool or another, and strengths and weaknesses of
the instruments for measuring each of the components (DE/
ED, DysEx, and menstrual dysfunction). Further consider-
ations for choosing an appropriate screening tool include the
following:

e Applicability: It should be easy to apply and interpret.

e Validity: The instrument should be capable of measuring
what it was created for. Those instruments that have not
been validated might not be the best. Those whose valida-
tion analysis is inconclusive should be avoided.

e Reliability: If used for clinical practice, it is important that
the instrument is reliable (precise) when measuring the
same subject (intra-subject). In the case, if it is used for
research, it is important to have both precision (intra-
subject) and accuracy (inter-subject), so the changes
detected are attributable to the intervention or the situation
tested and not to the lack of reliability of the instrument.

e Cost-benefits: For example, the sample size could reduce
or increase the chance of using one or another
instrument.

e Objectivity: The most objective instrument has to be used.
For example, if physical activity levels are assessed and
both accelerometers and questionnaires are available, the
most objective instrument will be the accelerometer.

* Reactivity: Be aware that participants tend to change
behaviors when being evaluated. Some instruments may
be more sensitive to reactivity than others.

12.3.2.1 Current Research in Disorder Eating/
Eating Disorders

There are multiple risk factors, which predispose an athlete
to DE or ED. This list includes four major groups of factors

as shown in Table 12.2.
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Table 12.2 Risk factors for disordered eating/eating disorders [37, 38]

1. Non-sport-related factors
A. Biological factors

1I. Sport-specific factors

A. Sports that
emphasize
1. Appearance
2. Thin body build
3. Low body weight

B. Sports that require
weight
classifications

C. Early sport-specific
training

1. Pubertal status

2. Pubertal timing

3. Body mass index
B. Psychosocial factors

1. Body image dissatisfaction

2. Mood disorders

3. Low self-esteem

4. Perfectionism

5. Family dysfunction

C. Sociocultural factors

1. Perceived pressure to conform to
an unrealistic standard of
thinness

Further evaluation of the sport-specific factors seems war-
ranted given conflicting data. A review from 2001 [32] and a
2004 study [39] indicate that EDs are more likely to occur in
athletes in aesthetic or leanness sports such as gymnastics,
cross-country, and figure skating compared with athletes in
non-leanness sports and controls. This was again verified in
2008 by Torstveit, Rosenvinge, and Sundgot-Borgen in a study
with 186 athletes compared to 145 controls. EDs were more
common in athletes in leanness sports (46.7%) compared to
non-leanness sports (19.8%) and controls (21.4%) [29].

However, Beals provides evidence to question the long-
held belief that EDs are more common in athletes in leanness
sports in the small study of 112 athletes. She specifically
notes that the percentages of individuals with DE and bone
mineral density disorders, individually or in combination,
were similar between lean build and non-lean build sports.
The implication from this is that all female athletes, regard-
less of sport, should be screened for components of the
female athlete triad and intervention should begin early to
prevent development of the full triad [40, 41]. In any event,
avoiding external pressure on the athlete to lose weight is
essential to avert preoccupation with dieting, as it is consid-
ered to be the number one trigger for EDs [30, 31].

Screening for Disordered Eating/Eating Disorders
and Pre-Participation Examinations
Screening recommendations for the female athlete triad or
its components are based mostly on consensus, usual prac-
tice, or opinion. The most common times recommended are
during pre-participation physical examinations (PPEs), dur-
ing routine health visits, or if an athlete presents with a com-
ponent of the triad [1, 30, 31, 42].

Screening can not only occur at a common entry point to
athletic participation such as during pre-participation physi-

cal examinations (PPEs), but should also be an ongoing pro-
cess throughout the span of an athlete’s participation. This
ongoing process is particularly applicable to recreational
athletes who participate in exercise clubs, individual activi-
ties, and “weekend warrior” activities. The screening process
should be viewed as a two-step process [43, 44]. Once an
athlete screens positively or if a concern exists, the athlete
should be referred for further medical and psychological or
psychiatric evaluation.

The main benefit of screening during PPEs is that medical
personnel are able to quickly review the responses to the tool
utilized, and potentially, they can immediately refer the ath-
lete who screens positively. All new athletes are required to
have a PPE, so all would at least be screened in this format.
The disadvantage of screenings during PPEs is that they
often occur in a station-centered setting, such as in an ath-
letic training room. This provides minimal privacy and con-
fidentiality in completion of questionnaires and in further
discussions with the individual athlete. Although, in order to
enhance confidentiality and improve efficiency, some univer-
sities are shifting to having athletes complete health histories
either before arrival on campus or on web-based sites [40].
As technology and the patient-centered medical home
(PCMH) advance, a web-based data center in an electronic
health record may become the standard. The PCMH pro-
motes organizing care around patients, working in teams,
and coordinating and tracking care over time [45].

Another negative aspect of screening at PPEs is that there
are typically multiple other forms to complete. The athlete
may then rush through the DE/ED screening tool, not taking
the time to answer accurately [34, 46]. Female athletes often
feel uncomfortable discussing ED during PPEs and are
more likely to withhold information [46]. This is another
reason why screening females with a supplemental form
within the first few weeks of arrival on campus may be a
better method.

An additional concern arises in settings where PPEs are
only required at entry and not yearly. In a study of the
National Collegiate Athletic Association (NCAA) Division I
universities, of the 257 (74%) schools that participated, only
32% require an annual PPE. In this case, if the athlete devel-
ops risk factors for DE/ED after her freshman year PPE, it
may go undetected until a significant health event occurs, if
at all [34].

When any of the informal signs and symptoms of DE/ED
found at Table 12.3 are noticed among female athletes, areas
of discussion that could be explored include: (1) eating
behaviors such as binging, purging, eating in secret,
recurrent dieting; (2) a history of or current mood disorder
to include sadness, depression, or anger; and (3) the use of
extreme weight control measure to manage weight or shape
including starvation, diuretics, laxative, or saunas [30, 31,
47, 48].
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Table 12.3 Informal signs and symptoms of disordered eating/eating
disorders in athletes [30, 31, 47, 48])

Physical symptoms

Poor exercise tolerance including dehydration, cramping, pre-
syncope, and bradycardia

Gastrointestinal upset, including bloating, diarrhea, or constipation,
and abdominal discomfort

Hair, skin, or teeth changes including lanugo, alopecia, dry skin,
callouses on hands and/or loss of tooth enamel from self-induced
vomiting

Complaints of menstrual irregularities

Reasons to Screen for Disordered Eating or Eating

Disorders and Screening Practices

Screening helps to identify athletes who may be having

issues with eating pathology or low energy availability who

require further assessment. Screening can be a complex and
challenging task, but the sports medicine team must keep in
mind the reasons why screening is important. These include

[30, 31, 46]:

— Prevention of DE/ED; the most effective way to decrease
the incidence of ED is to prevent them.

— Early intervention when DE/ED exists to minimize
impacts on health and performance; the longer an ED is
allowed to persist and progress without treatment, the
greater the health and performance detriments.

— Athletes tend to deny or do not realize a problem exists.

— Athletes are unlikely to come forward on their own, so
complications from low energy availability can go unrec-
ognized until a major event such as a stress fracture
occurs. There are several reasons why the athlete may not
come forward including guilt, shame, fear of losing a
scholarship, or fear of losing playing time [30].

With no clearly defined standard for screening athletes for
DE/ED, practices fall across a wide spectrum that includes:
no specific screening, a few general questions at the time of
PPE, utilization of a self-report questionnaire screening tool
(SRQST) at PPEs, or the use of a SRQST combined with an
interview by a trained mental health provider.

A 2012 study evaluated PPE forms utilized at 257/347
NCAA Division I universities for efficacy in screening for
the female athlete triad. It compared those forms to the 12
items recommended by the Female Athlete Triad Coalition
for screening females for the triad [49]. Only 25 universities
(9%) had nine or more of the 12 recommended items on their
forms [34]. Another study has shown that only 60% of
Division I schools, which responded to the study, screened
for ED during PPEs. Of those that did screen, <6% used a
standardized SRQST [3].

Because the goal of the PPE is to facilitate optimal perfor-
mance for athletes while ensuring the best possible health for
the athlete both today and in her future, it has been suggested
to implement a separate supplemental health questionnaire
specific to female athletes. It is felt that this method would

Table 12.4 Athletic personal and barriers to recognition

Personnel working
with athletes

Coaches

Potential barrier to recognition

Lack of knowledge, experience, or resources
to address the problem

May not want to interfere with an athlete
successfully training and performing, despite
concerns about DE/ED

Fear of being accused of creating or
contributing to the DE/ED behaviors

Fear of breaking the trust of a team member
May self-reflect upon her own DE, creating
irrational fears that identifying a teammate’s
issue will expose her

Desire to see child succeed regardless of the
consequences

Feel unsure how to approach disordered
eating behaviors

May feel they lack knowledge, experience, or
resources to address the problem

May fear feelings of inadequacy or
challenges from others for not having been
proactive in previously establishing resources
or policies

Note: ED Eating disorder; DE Disordered eating; DE/ED Eating disor-
der/Disordered eating

Teammates

Family/Parents

Administrators

allow health care providers to narrow in on female-specific
issues. It might be implemented before, during, or shortly
after PPEs on campus [50].

An interesting innovation in screening female athletes
for DE/ED is the physiologic screening test consisting of
18 items (4 measurements and 14 questions). It has been
validated and has the potential to be combined with one of
the athlete-specific questionnaires (see Table 12.4) to create
a two-step screening process in an attempt to minimize
false positives and false negatives prior to psychological
referral [41].

Functionality of Screening Tools for Disordered

Eating or Eating Disorders

What makes a screening tool useful is functionality as well
as validity. SRQSTs seem more functional than interviewer
applied tools. However, they are subject to report bias, as
athletes tend to be not as forthright with these as in a one-on-
one interview [3, 51]. The interview tools are more appropri-
ate for an in-depth evaluation, in search of a specific
diagnosis, but they are time intensive and require education
on the part of the interviewer. They are most useful as the
second step in evaluation, once an initial screening tool is
positive or when there is reason to suspect DE/ED in an ath-
lete [52].

In the athletic arena, time is frequently an issue. It is
essential for a screening tool to be focused and time limited.
Formal screening tools are ideally brief, self-report question-
naires with simple cut-off scores that indicate a level of dys-
function concerning for pathology in the athlete [51].
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One must be assured that the tool utilized, when inter-
preted as positive, truly indicates an issue for which further
evaluation and time requirements will be needed. Once a
screening tool is positive, the athlete should then have a more
formal evaluation to determine whether true pathology exists
or risk factors for pathology are present. This includes a
detailed medical, nutritional, and reproductive history and
physical examination with lab evaluation by a physician and
referral to a psychologist or psychiatrist [1, 47]. An ideal tool
for further evaluation is a structured interview. Eating disor-
ders exam (EDE) has been identified as the gold-standard
tool for identification of ED in general [41, 51, 53]. During
the one-on-one interview, the athlete must feel secure and
not threatened [30].

In organized sports, the PPE is a common entry point for
evaluation of athletes. Screening at that time is of utmost
importance, but it is not the only opportunity to diagnose
DE/ED. Screening female athletes for DE/ED needs to by a
dynamic, ongoing process, throughout the span of recre-
ational and competitive activity. It should not occur in a vac-
uum, only at the time of a PPE. Recreational athletes can also
fall into low energy availability from DE/ED. A less formal
approach to screening may be applicable in their case.

Screening Settings for Disordered Eating or Eating
Disorders

Screening for or DE/ED in athletes generally) occurs in three
settings: (1) informal settings, mostly by observation and
interaction with athletic trainers and coaches; (2) formal set-
tings, typically with a team physician or primary care pro-
vider or when referred to a psychologist or psychiatrist; and
(3) clinical settings.

Informal Settings: The informal setting occurs in the
athlete’s day-to-day routine while interacting with athletic
trainers, coaches, administrators, teammates, teachers, fam-
ily, and friends. For recreational athletes, informal screening
may occur with personal trainers, group exercise leaders, and
gym personnel. The ideal is for all individuals interacting
with athletes to be educated on recognizing concerning pat-
terns of behavior and exercise (nutrition issues, over-
exercising, etc.). Once educated on what to look for, he/she
can feel empowered to approach the athlete in an effort to
assist her. Written policies on dealing with suspected ED are
recommended and adequate resources to assist the athlete are
ideal [54, 55]. Each individual interacting with the athlete
has the opportunity to informally screen the athlete for DE/
ED. Whether they actually do, often depends upon their level
of education and whether they are alert to a potential issue
with the athlete [30, 56]. Direct questioning can be utilized;
however, the nature of ED tends to be secretive. It is likely
that the individual will not readily disclose the embarrassing
symptoms of an ED, such as vomiting or laxative use. The
intensity of questioning has to be balanced between the rela-

tionship of the athlete with the person inquiring and the ath-
lete’s readiness to disclose her illness. Thus, the allied health
professional sometimes must read between the lines and
look for physical and behavioral characteristics that may sig-
nify an ED.

Formal Settings: The formal, structured setting occurs
during pre-participation examinations and in the clinical set-
ting. In the formal setting, SRQSTs are best utilized. A ques-
tionnaire tool is especially helpful as it can be difficult for the
provider to remember the myriad of questions recommended
for picking up on subtleties in order to discover DE or recog-
nize an athlete attempting to hide an ED.

Clinical Settings: The other formal setting where the
female athlete may be encountered is in the clinical setting
when presenting for routine health care or for an acute illness
or injury. The clinician then has the opportunity to screen for
components of the female athlete triad, including those that
set the athlete up for low energy availability (DE/ED). A full
medical, reproductive, and skeletal health history should be
taken as well as an appropriate physical examination looking
for classic signs of ED [1, 47]. Questions to be asked during
the history should also include nutrition questions incorpo-
rating weight and dieting history, current exercise regimen
looking for any recent changes in intensity or amount, and
mood-related questions. Physical complaints and findings
such as amenorrhea, gastrointestinal disturbances, low body
mass index, bradycardia, orthostatic hypotension, skin
changes, and laboratory studies can help diagnose an ED
[57]. However, during the early course of an ED, physical
examination and laboratory findings may be normal. Again,
there are time constraints in the clinical setting and the pro-
vider is likely to focus specifically on the illness, injury, or
well woman examination at hand and not expand the history
to include elements important in identifying ED/DE and
female athlete triad disorders. Health providers (athletic
trainers, team physicians, sports medicine fellows, physician
assistants, and nurse practitioners) working with female ath-
letes need to remember to focus on their medical roots to
complete an entire history and physical examination looking
for symptoms and signs of DE/ED and female athlete triad
disorders.

Barriers to Recognition of Disordered Eating/Eating
Disorders

Unfortunately, people close to the athlete can contribute bar-
riers to recognition of the issue. This is often inadvertent but
can also be intentional. These barriers are included in
Table 12.4 [47].

In order to minimize barriers, it is critical to maintain an
environment that promotes the clear expectation that DE/ED
will be addressed with the intent to promote optimal health
and performance for the entire team. This may minimize the
concern for a “telltale” environment. It is a responsibility of
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those who are close to the athlete to help recognize DE/ED
and initiate further evaluation and assistance [46]. Once it is
recognized that assistance is needed, screening becomes for-
malized in the clinical setting with the team physician or pri-
mary care provider.

Screening Tools for Disordered Eating/Eating

Disorders

There are multiple screening tools for DE and ED in the lit-
erature (Appendix 1). Some are specific to athletes, while
others are more general nutritional, DE/ED screening tools.
Most of the general tools are validated, but few of the tools
specific to athletes have been validated in female athletic
populations [31, 58].

A screening tool may save time obtaining the athlete’s
history either before or as a part of a PPE or in the setting of
a clinical visit with the physician. Questions may be incorpo-
rated into the PPE form or a supplemental screening tool.
The American College of Sports Medicine Position Stand on
the Female Athlete Triad and the National Athletic Trainers’
Association Position Statement on Preventing, Detecting and
Managing Disordered Eating in Athletes make the recom-
mendation for screening during PPEs, but provides no guid-
ance on any one particular tool [30, 31]. It is generally felt
that a supplemental tool directed specifically at female ath-
letes may ultimately be ideal.

The SRQST is utilized as a first step. These tools are not
designed to diagnose an ED so athletes who screen posi-
tively, should then be further evaluated by a physician for
medical evaluation and referred to a psychologist or psychia-
trist. During that visit it is likely that one or more interview-
based tools will be utilized to determine if the diagnosis of an
ED is appropriate.

General Screening Tools for Disordered Eating/Eating
Disorders and Diagnostic Screening Tools for Eating
Disorders (Table 12.5)

The clinical interview is the assessment tool of choice when
diagnosing ED as it allows for more detailed questioning.
Disordered eating is not included here as it is not a clinical
ED. Use of an interview-based tool is part of the second
step in evaluation when a screening tool is positive
(Table 12.6.) [S1].

Self-Report Questionnaire Screening Tools, Athlete

Specific for Disordered Eating/Eating Disorders

There are a limited number of tools, which have been
designed specifically for female athletes (Appendix 1). Some
of the tools available screen both athletes and college stu-
dents whether female or male. Another method of screening

Table 12.5 General screening tools for disordered eating/eating disor-
ders not athlete specific

Tool

EAT-26
[51, 59]

Validation

Score of 20 or more—
interview by a qualified
professional to evaluate
for diagnostic criteria for
ED; concurrent validity;
good discriminate validity
ChEAT-children’s version

Year
1982

Key points

Most widely used
standardized
self-report measure
of symptoms and
concerns
characteristic of
EDs specifically
Web-based; easily
accessible; free

5 questions;

1-2 min to
complete
Self-completed,
question form of
EDE

Widely used
measure of eating
disordered
behavior

36 items; 15 min to
complete
Overestimates
binge-eating
frequency
compared to EDE
Developed from
EDI (1983) and
EDI-2 (1991)

91 questions; 12
subscales; 6
composite scores
20 min to complete
Cost associated

4 questions;

1-2 min to
complete

Bulimia nervosa
screening; 28
questions
Evaluates resources No
of colleges and
universities; online
screen for students

SCOFF
[60, 61]

1999 Two or more + responses,

100% sensitivity

EDE-Q
[22, 61,
62]

1994 Criterion validity

EDI-3 [52,
59, 63, 64]

2011 Internal consistency
satisfactory
Discriminative Validity

good

ESP [64] 2003 As effective as SCOFF

BULIT-R
[51, 65]

1991 Content construct criteria

NEDA
screening
program
[65]
Notes: EAT-26 Eating Attitude Test-26; SCOFF sick, control, one stone,
fat, fear; EDE-Q eating disorder exam questionnaire; EDI-3 eating dis-
order inventory 3; ESP eating disorder screen for primary care; BULIT-R
bulimia test-revised; NEDA National Eating Disorder Association

Yearly
March

is through questions incorporated into a PPE form. In those,
typically any nutrition questions will be directed at females
and males. The following section of the form then has ques-
tions specific to females. Unless this is clearly delineated,
this can be confusing for the athletes during completion of
their history (Table 12.7).
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Table 12.6 Interview-based tools—administered by qualified profes-
sional; second stage after screening

Tool Year Key points Validation
EDE [51, 1987 Interview-based, Yes
62, 66] revised semi-structured interview
1993 Gold standard of eating ~ Good criterion
disorder assessment, validity
specifically AN and BN
28-d time frame, prior Questionable
4 weeks construct validity
62 items; 2 behavioral Not in athletic
indices; 4 subscales population
30—60 min to administer
IDED-IV 1990 Semi-structured Not in athletic
[51, 52] revised  interview population
1998 Specifically, for Good reliability
diagnosing EDs, not DE; and validity

based on DSM-IV
criteria

Notes: EDE eating disorders exam; /DED-IV interview for diagnosis of
an eating disorder; AN anorexia nervosa; BN bulimia nervosa; ED eat-
ing disorder; DE disordered eating

Table 12.7 Self-report questionnaire screening tools, female athlete
specific
Tool
FAST [67]

Year
2001

Key points
33 questions E
To identify disordered

eating and atypical

exercise and eating

behaviors

Internal reliability;

concurrent validity to EDI
and BULIT-R

First study to assess F
combined prevalence of all
three components of

female athlete triad
Developed from:

EDI symptom checklist
EDE-Q

18 items: Il
Four Physiologic
measurements

14 Questions

15 min to complete

Validated; better than

EDI-2 and BULIT-R

Internet accessible B
12 questions: nutrition, 8;
menses, 3; bone health, 1

If positive, follow by

in-depth evaluation with
detailed

history of 19 questions

and full medical

evaluation

Population

2002
updated
2006

HWDMHQ [58]

PST [41] 2003

Female Athlete 2002
Triad Coalition
Screening
Questionnaire

[49]

Table 12.7 (continued)

Tool
AMDAQ [59, 68]

Year
2000

Key points Population
19 questions E
Designed to assess DE/ED
Compared to EDI-2 and
BULIT-R, superior results
on7of 9

Epidemiologic analyses

First instrument to
operationalize the

construct of DE

Not validated in a clinical
population

Female athletes at three I
division I universities

6 subscales from EDI,
modified to athletes
Developed to assess
psychological predictors

of disordered eating in

female athletes

Construct validity

confirmed that the athlete
questionnaire is a reliable

and valid measure of the
psychological factors
associated with disordered
eating in athletes

Females F
25 questions across

markers of energy

availability

Validated in the female
population

The questionnaire has 9 IFI
items as answered in a

“true or false” fashion or

an on a 5-point Likert

scale. Questions pertain to
body satisfaction, drive for
thinness, and

perfectionism

Notes: FAST female athlete screening tool; HWDMHQ health, weight,
dieting, and menstrual history questionnaire; PST physiologic screen-
ing test; AMDQ athletic milieu direct questionnaire; EDI eating disor-
der inventory; BULIT-R bulimia test-revised; BEDA-Q brief eating
disorder in athletes questionnaire

Athlete [69] 2005

LEAF [70] 2014

BEDA-Q [71] 2014

Non-Gender-Specific Eating Disorder Tools (Table 12.8)

12.3.2.2 Current Research in Dysfunctional
Exercise Etiology

Theories regarding the etiology of DysEx are diverse and

multifactorial, based on physiological (endorphins hypothesis

and sympathetic arousal hypothesis), psychological (general

theory of addiction), or psychobiological (personality traits

or the anorexia analogue hypothesis) issues.
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Table 12.8 Self-report questionnaire screening tools, athlete specific

Tool
CHRIS [72]

Year Key points

2003 College student athletes
Based on juvenile wellness
and health survey (JWHS)
32 questions broken into four
areas: mental health, 9;
eating problems, 13; risk
behaviors, 4; performance
pressure, 6

Needs further validation

33 questions; self-reported
eating pathology

Athletic environment-related
risk factors

Not validated in athletic
population

Student athletes and students
ID pathologic eating in
college students and athletes
16 questions; 8 from SEDA
and 8 from DSED-diagnostic
survey EDs

4 questions related to weight;
3 questions related to menses
Athlete periodic health
evaluation (PHE) form

11 nutrition questions for
both sexes

Female-specific questions: 6
menses, 2 bone health, 1
sexually transmittable
infections

Notes: CHRIS College Health-Related Information Survey; SEDA sur-
vey of eating disorders among athletes; DSED diagnostic survey for
eating disorders; PPE pre-participation examination; F female; M
male; ED eating disorder; DE disordered eating

Population
F, M

SEDA [73] 1991 EM

De Palma [38] 2001

PPE monograph 2019
[42]

International

Olympics

Committee

Screening [74]

EM

EM

Physiological Hypothesis

During the 1980s and 1990s, some authors had reported
regarding the intense exercise effect in the endogenous opi-
oid system, resulting in significant higher concentrations in
bloodstream and spinal fluids: The Endorphins Hypothesis.
B-endorphin and catecholamine form part of the brain reward
system, and it was thought to be related to exercise addiction
due to their capacity to regulate physiological responses to
stress and intense exercise [24, 75].

Endorphins are endogenous opioids derived from pro-
opiocortin polypeptides. Moreover, endorphins originate in
the hypothalamus, and regulate pain perception, increasing
pain threshold, and showing a greater effort perception in
trained people. Exercise intensity (performed above 60% of
the maximal oxygen uptake) and duration (sustained for at
least 3 min) are related to increases in plasma B-endorphin
concentrations. However, plasma endorphins cannot cross
the blood-brain barrier (BBB), whereby there is no evidence
that changes in plasma levels could lead to simultaneous

brain changes. Notwithstanding, some authors believe that
endogenous opiates in plasma also operate in central nervous
system activity [26, 76]. In spite of the lack of sufficient
direct evidence of an association between exercise addiction
and the endogenous opioid system, and knowing that aerobic
exercise stimulates the release of p-endorphin [77], an ani-
mal study with rats reported opioid tolerance and depen-
dence in chronic exercisers [78]. Steinberg and colleagues
established that chronic exercise practice [61]:

e provides an enjoyable effect that stimulates continuing
practice;

e triggers an excessive and compulsive behavior;

e results in a reduced pain sensation dependent on the indi-
vidual; and

* causes the emergence of a psychological and physiologi-
cal withdrawal syndrome.

The Sympathetic Arousal Hypothesis was first proposed
by Thompson and colleagues in 1987. This hypothesis is
based on the idea that increased concentrations of catechol-
amine (adrenalin, noradrenalin, and dopamine) are induced
by intense physiological or psychological stress (exercise or
tasks). In addition, researchers have reported 1.5-20 times
greater concentrations of catecholamine, depending on exer-
cise type, duration, and intensity [79]. Catecholamine pro-
duces increases in heart rate, blood pressure, and a general
reaction of the sympathetic nervous system known as “fight-
or-flight response” [75, 79]. However, endorphin concentra-
tions seem to be attenuated affecting the sympathetic nervous
system regulation. On the one hand, habitual practitioners
show a central effect of exercise that reduces the sensitivity
to stress, producing lower concentrations of catecholamine
and an increased efficiency of energy utilization [80]. On the
other hand, research also has shown that greater physical fit-
ness resulting in attenuated concentrations of these hormones
and could promote negative feelings such as lethargy, fatigue,
depression, and decreased arousal [53, 64]. These findings
suggest a possible association between addiction and cate-
cholamine behaviors, due to the fact that habitual exercisers
are motivated to engage in increased levels of exercise in
order to achieve the same arousal levels and suppress symp-
toms [75, 81].

Psychological Hypothesis

Szabo et al. proposed a general theory of addiction or
Cognitive Appraisal Hypothesis to explain the etiology of
exercise addiction. This theory means that habitual exercisers
use exercise as a way to cope with stress, learning to need
exercise for this purpose (coping mechanism). When the
amounts are exaggerated, the exerciser explains and justifies
the practice, and slowly takes a principal role instead of nor-
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mal daily activities. Negative psychological feelings (irrita-
bility, guilt, anxiousness, etc.) appear when the person is
required to reduce or stop exercising; feelings that are
believed to represent the withdrawal symptoms. There is also
a loss of the coping mechanism where the exerciser loses
control over stressful situations and feels the need to exercise
to manage the stress. Exercise is used as a way to manage
their stress. However, as it begins to have a greater toll on the
human body, it can ultimately amplify and increase vulnera-
bility to stress. The dysfunctional exerciser is trapped in a
vicious circle, exercising more to cope with daily stress that
partly is caused by itself [76].

Psychobiological Hypothesis

Personality traits or Anorexia analogue hypothesis has been
the most utilized to explain DysEx despite the limited research
support. Individuals engaging in DysEx share common per-
sonality traits and behavioral dispositions with anorectic
patients such as compulsiveness [82], neuroticism [83], low
self-esteem [84], perfectionism [18, 81, 85, 86], high trait
anxiety [87], high self-expectations, denial of potentially seri-
ous debility, and tendency toward depression [77]. These
traits and dispositions seem to be more pathological in
patients with anorexia nervosa than in dysfunctional exercis-
ers [88]. The main effects of DysEx in female are concern
about body image and appearance, development of anxiety
and depression disorders, as well as the emergence of other
behaviors as compulsive buying [33]. However, males often
report having an uncertain identity, low self-esteem, and anxi-
ety about physical ineffectiveness [85].

Dysfunctional Exercise in the Active Female

Gender incidence remains unclear, although some research-
ers reported equal prevalence in both males and females,
while others have shown a higher prevalence of primary
DysEx in males, compared with an increased secondary
DysEx in females [89, 90].

Villella et al. reported DysEx behaviors in adolescents
and young adults using the Exercise Addiction Inventory
[91]. However, this inventory was validated for university
students, not high school students [92, 93]. Participants with
scores of 24 or more were identified as at risk for DysEx.
From a total of 2, 853 high school students (1142 girls—
40%) ranging between 13 and 20 years old, 8.5% were at risk
of DysEx. Segregating the sample into adolescents and
young adults, both groups showed similar percentages (8.7%
and 8.3% respectively), and females’ percentages were lower
(6.3%) compared to males (10.1%) [91]. Exercise Addiction
Inventory was used also by Griffiths et al. who identified 3%
of the sample (n = 200) of adults between 18 and 40 years
old at risk of DysEx scoring above 24, but no gender differ-
ences were reported [94].

Johnston et al. recruited 32 women (16-77 years old)
from exercise facilities, weight-loss organizations, and
school and university classes [13]. This study reported data
of both quantitative and qualitative DysEx. Participants were
engaged in a wide variety of activities (hockey, diving, exer-
cise classes, running, weight training, etc.), where the weekly
active time ranged from 1 to 16 h (mean of 5 h/week). A total
of 18.75% scored above cut-off points of the Obligatory
Exercise Questionnaire (OEQ), and half of them were
defined as chronic dieters. They also showed that behavioral
criteria such as frequency and amount of exercise (quantita-
tive) are as important as psychological factors such as effort
and enthusiasm (qualitative).

DysEx in adult runners has been previously reported
showing that the more they exercise the greater their DysEx
pathologies with no gender differences. In addition, these
results were constantly significant in health club exercisers
[90]. Edgar et al. recruited a total of 102 female athletes
where 47 were dancers, 39 runners, and 16 hockey players.
DysEx was lower in women who participated in collabora-
tive sports (hockey, or soccer), followed by endurance prac-
titioners (marathon or ultra-marathon), with higher rates in
women practicing activities such as ballet or modern dance.
The higher prevalence of qualitative DysEx behaviors in
dancers and ballerinas could be explained by the different
expectations related to technical demand, and aerobic and
anaerobic fitness, intensity, body image, and weight control
requirements [95, 96].

The prevalence of DysEx has been estimated in athletes;
however, these studies are partly limited by confounding fac-
tors and small samples sizes, however, they can give provide
an information on baseline prevalence. Despite this a most
recent study of 234 Australian athletes of different sports and
found a prevalence of 34% [92]. DysEx has been measured
in varies levels of athletic competition finding higher levels
of DysEx in high performance and professional athletes
(64.3%) compared to amateur athletes (43.3%). One study
demonstrated that 34% of athletes had an ED, and of those
34%, 50% of females, and 27% of males were dysfunction-
ally exercising. In female athletes specifically, the Obligatory
Exercise Scale (OES) was used to assess DysEx in a group of
183 women age 2671 year and found a mean prevalence of
3.3% across all ages [93]. Hence, we could expect DysEx
prevalence to be the same across lifespan in active women.
Hence, we could expect DysEx prevalence to be the same
across lifespan in active women.

Dysfunctional Exercise Components

If the quantity of exercise is exclusively the defining feature
of DysEx, this could be unnecessarily labeling athletes or
others as pathologic. Many Olympic or high-level athletes
are able to engage in high levels of activity without experi-
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encing symptoms of DysEx such as reduced quality of life or
depressive symptoms. Research has proposed that character-
istics of DysEx go beyond the frequency or intensity of the
exercise itself [97]. In a study of college females, the dura-
tion and frequency of self-reported activity were unrelated to
DysEx. Rather motivations for exercise such as engaging in
exercise to change weight and shape or experiencing nega-
tive affect like feeling guilt about missing a session was
indicative of excessive exercise [37].

Qualitative Component

The above findings prompt us to consider a secondary com-
ponent of one’s relationship with exercise: the “quality.” The
quality of exercise can be conceptualized by contexts which
may influence an individual to exercise in an unhealthy way.
The contexts of exercise help us define the meaning, nature,
and purpose of exercise engagement. Together, these con-
texts shape the quality of one’s relationship with exercise.
Calogero and Pedrotty suggest several contexts which can
shape our relationship with exercise, including, but not lim-
ited to exercise history, physical condition, emotional experi-
ences, belief systems, social relationships, ecological factors,
and sociocultural pressures [97]. For example, Claire is an
18-year old living in Los Angeles, USA. She feels compelled
to run around the block four times before she has a snack for
fear of gaining weight. Claire would be an example of the
sociocultural context defining the quality of her relationship
with exercise. This is because her motivation for activity is
based on controlling her shape or weight which depicts the
sociocultural pressure, she feels to be thin. This example
helps illustrate that it is not simply the quantity of activity
that characterizes DysEx. It may have only taken Claire
20 min to run around the block. However, the activity she
engaged in was dysfunctional in nature due to the motivation
underlying it. Together, we can conclude that it is quality
and not simply the quantity of exercise that underlies DysEx.
As such, it has been proposed that the quality of exercise
mediates the relationship between healthful exercise and
DysEx [95].

Interestingly, the origins of attempting to characterize and
measure DysEx lie in understanding its quality. In fact, the
first conceptualizations of DysEx were based upon the crite-
ria for behavioral addiction, such as gambling [83, 98]. Many
similarities exist between the two characterizations. Based
on these characterizations, a number of scales were devel-
oped to assess DysEx. These assessment tools have, how-
ever, progressed with the evolving understanding of DysEx.

Quantitative Component

Since “health” is considered a state of complete physical,
mental, and social well-being and not merely the absence of
disease, physical activity levels could determine the health

status of the population [99]. The benefits of moderate to
vigorous physical activity (MVPA) and exercise have been
well documented [100-102]. However, DysEx refers to neg-
ative effects of engaging in “too much” exercise. While sed-
entary lifestyle has been deeply researched using
accelerometers, excess of physical activity has been poorly
studied. In fact, there is substantial research that supports
improvements of cardiovascular risk and reduction of all-
cause mortality linked increased dose of exercise [98]. This
generates two questions: the first, is DysEx determined by its
quantity? The second, “how much is too much exercise?”
The studies focused on finding a threshold to determine the
limit for healthy versus DysEx have some limitations. For
example, they generally chose a very conservative threshold
based on the Metabolic Equivalent for Tasks (METS). So,
more than 6 METS/day or more than 42 METS/week were
found to be most protective or beneficial [103]. A study in
2001 reported a direct relationship between greater increases
in physical health parameters and the number of weekly
hours spent exercising (from 2 to 7 weekly hours). Lower
cardiovascular risk of mortality was reported in those who
practiced between 4 and 7 weekly hours of regular physical
activity. However, some cardiovascular risks reported when
more than 7 weekly hours where performed, may be due to
undiagnosed cardiac conditions. By contrast, lower risk of
cancer, respiratory disease, or other diseases were addressed
when the practice was more than 7 h/week of MVPA [101].
Other authors show that physical activity benefits depend on
the intensity of the practice, where greater benefits and lower
mortality rates were associated with vigorous activity, not
light activity [104, 105]. Based on this research, the Center
for Disease Control and Prevention and American College of
Sport Medicine recommended 30 or more min of MVPA
almost every day [105, 106]. Currently, this recommendation
has been increased, especially in children, where at least
60 min of MVPA should be performed 5 days a week and
ideally every day. Another important limitation regarding to
the quantitative component is that the definition of “How
much exercise is too much?” is far below what many athletes
perform. For example, enduran